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AMENDING AGREEMENT
For CD0501-001 and CD0502-001

THIS AMENDING AGREEMENT NUMBER 5 for CD0501-001
THIS AMENDING AGREEMENT NUMBER 2 for CD0502-001

AND each Amending Agreement noted above is made as of the 13" day of April 2017.

BETWEEN:

LABRADOR TRANSMISSION CORPORATION, a body corporate constituted
pursuant to the Corporations Act, RSNL 1990, c. C-36, as amended, and having
its head office at the City of St. John's, Province of Newfoundland and Labrador,
Canada (hereinafter referred to as "LTC") and LABRADOR-ISLAND LINK LIMITED
PARTNERSHIP, a limited partnership formed pursuant to the laws of the
Province of Newfoundland and Labrador, Canada, represented by its general

partner, Labrador-Island Link General Partner Corporation (hereinafter referred
to as "LIL") of the first part;

-and -

GRID SOLUTIONS CANADA ULC, a body incorporated under the laws of the
Province of British Columbia, and having its head office in the City of La Prairie,
in the Province of Quebec (hereinafter referred to as "Contractor") of the
second part.

WHEREAS, LTC and LIL may collectively be referred to as “Company” and LTC, LIL and
Contractor may be referred to herein together as the “Parties” and separately as a “Party”, as
context dictates;

WHEREAS an Agreement Number CD0501-001 entitled Supply and Install Agreement -
Converter Stations and Transition Compounds (hereinafter called the "CD0501") dated March
31, 2014, was entered into between LIL and Contractor;

AND WHEREAS an Agreement Number CD0502-001 entitled Engineer, Procure and
Construct Agreement — Construction of AC Substations (hereinafter called the "CD0502") dated
August 15, 2014, was entered into between LIL, LTC and Contractor;

AND WHEREAS the Parties wish to amend CD0501 and CD0502 as hereinafter set forth \k
in this Amending Agreement;

Agreement No.: CD0501 Amendment No.:5 df}
Agreement No.: CD0502 Amendment No.:2 m
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AND WHEREAS the Parties agree that, unless specifically delineated below, the changes
reflected herein apply to both CD0501 and CD0502.

NOW THEREFORE THIS AMENDING AGREEMENT WITNESSES that, in consideration of
the premises and mutual covenants and agreements hereinafter set forth and contained, the
Parties hereto agree that CD0501 and CD0502 each be amended as follows:

Interpretation
The above WHEREAS clauses are expressly incorporated herein as contractual clauses.

Definitions

a) Unless otherwise defined in this Amending Agreement, including Attachments A
and H hereto, all capitalized terms and expressions used herein shall have the
meaning respectively ascribed thereto in CD0501 and CD0502.

b) “Bipole” is defined as two (2) Converter Stations, each consisting of two (2) twelve

(12) pulse Valve Groups, and each one (1) connected to the other station by a HVdc
transmission line.

c) “Monopole or Pole 1” is defined as two (2) Converter Stations, each consisting of
two-(2) twelve-(12) pulse Valve Groups, and each one (1) connected to the other
station by a HVdc transmission line where (unlike Bipole) only one set of valve
groups (poles) in each Converter Station is operated (hence 'monopole’ instead of
‘bipole'), and the second transmission line normally used in Bipole mode is used as
a return path for this monopole scheme.

d) “Phased Approach” means the methodology of delivery of the balance of the Work
remaining to be completed on CD0501 whereby Pole 1 will be delivered and then
Bipole will be delivered, and as further described in this Amending Agreement.

Phased Approach Completion

y Contractor shall satisfy the Substantial Completion requirements set out in Article 25 on
CD0502 on or before November 30, 2017.

2. As of the date of this Amending Agreement the balance of the Work remaining to be
completed on CD0501 shall be executed using a phased approach whereby the

remaining Work will be broken down to Monopole (Pole 1) and Bipole as follows: N}L

Agreement No.: CD0501 Amendment No.:5
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(a) Commissioning Static Checks and Dynamic Commissioning of Pole 1 shall be
completed in accordance with the Technical Requirements identified in Attachment
H by December 31, 2017; and

(b) Dynamic Commissioning at Low Power of the Bipole shall be completed in
accordance with the Technical Requirements of CD0501 by January 31, 2019.

The scope of work for the Phased Approach is detailed in Attachment A to this
Amending Agreement.

CD0501 Amendments
2. The following amendments are made to CD0501:
(a) A new Article 10.10 is added, as follows:

10.10 At the commencement of Dynamic Commissioning for Polel and
provided that Contractor has successfully completed commissioning and
energized all necessary equipment at the Churchill Falls site that is
required to enable the transfer of up to 225 MW power from the
Churchill Falls generating facility, Company shall provide Contractor with:

(a) Minimum of 45MW at the AC terminals of Muskrat Falls Converter
Station; and

(b) All equipment or means outside of Contractor’s Scope of Work of
CD0501 and CD0502 during the commissioning program necessary
for transmission of power in Pole 1 operating mode.

(b) Article 17.1(a), as amended by Amending Agreement No. 4, is deleted in its entirety
and replaced with the following:

17.1(a) Contractor shall provide a general warranty for the Work as follows:

(i) The Warranty Period for Work necessary for Pole 1 operation,
including equipment listed in Attachment B, shall commence on the
date that Trial Operation at Low Power of Pole 1 is completed and
continue for a period of thirty-six (36) months therefrom;

(ii) Except for equipment listed in Attachment B and Work necessary for
Pole 1 operation, the Warranty Period for all Work supplied for
Bipole operation shall commence on the date that Trial Operation at

Agreement No.: CD0O501 Amendment No.:5 % /}
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Low Power of Bipole is completed and continue for a period of thirty-
six (36) months;

(iii) Notwithstanding the periods described by subparagraphs (a) and (b)
above, in no event shall a Warranty Period extend later than forty-
eight (48) months from the date of final delivery of the last major
material identified in the Terms of Payment, Main Equipment List, set
out in Exhibit 2 — Compensation;

(iv) Contractor agrees that during the Warranty Period it shall at its own
expense promptly:

i. correct any Work applicable to that Warranty Period which is
not in accordance with this Agreement;

ii.  rectify and make good or cause to be rectified and made good
all Defects in the Work applicable to that Warranty Period
which are detected and discovered; and

iii. have available at the Worksites or at a proximate location to
the Worksites all necessary equipment, spare parts and labour
to comply with the foregoing obligations.

(c) Article 37.1is deleted in its entirety and replaced with:

a. If Commissioning Static Checks and Dynamic Commissioning of Pole 1 have not
been completed by January 31, 2018 Contractor will pay Company liquidated
damages on CD0501 at the rate of two hundred fifty thousand dollars
(5250,000.00) per day for each day of delay commencing on March 1, 2018, to a
maximum of twenty- five million dollars ($25,000,000.00);

b. If Commissioning Static Checks and Dynamic Commissioning at Low Power for
Bipole have not been completed by April 1, 2019, Contractor will pay Company
liquidated damages on CD0501 at the rate of two hundred fifty thousand dollars
(5250,000.00) per day for each day of delay commencing on April 2, 2019, to a
maximum of fifteen million dollars ($15,000,000.00).

(d) Articles 37.3(a), (b) and (d) are deleted in their entirety and each replaced with “not
used”;

(e) Exhibit 2, Section 10.1 is deleted in its entirety and replaced with “not used”; and

Agreement No.: CDO501 Amendment No.:5 %
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(f) Exhibit 9 is deleted in its entirety and replaced with Attachment C to this Amending
Agreement.

CD0502 Amendments
4. The following amendments are made to CD0502:
(a) Article 24.2 is deleted in its entirety and replaced with:

“If Contractor fails to execute the Work in @ manner wherein the applicable dates in
the Milestone Schedule will be exceeded then provisions of Article 32.2 shall apply.”

(b) Article 36.1 is deleted in its entirety and replaced with “not used”;
(c) Articles 36.2 is deleted in its entirety and replaced with “not used”;
(d) Exhibit 2, Section 11.0 is deleted in its entirety and replaced with “not used”; and

(e) Exhibit 9 is deleted in its entirety and replaced with Attachment D to this Amending
Agreement.

Completion Compensation

5. Provided Contractor completes Pole 1 Commissioning Static Checks and Dynamic
Commissioning in accordance with the dates below, Contractor shall be entitled to a
completion compensation on CDO501 as follows:

e [f Commissioning Static Checks and Dynamic Commissioning are completed on
or before December 31, 2017, the completion compensation shall be ten million
dollars (510,000,000.00).

e If Commissioning Static Checks and Dynamic Commissioning are not completed
on or before December 31, 2017, the completion compensation shall decline at
the rate of one hundred thousand dollars ($100,000.00) per day up to and
including January 20, 2018.

e [f Commissioning Static Checks and Dynamic Commissioning are completed after
January 20, 2018, and up to and including January 31, 2018, the completion
compensation shall be five million dollars ($5,000,000.00).

e |f Commissioning Static Checks and Dynamic Commissioning is not completed
before January 31, 2018, Contractor shall not be entitled to any completion
compensation and liquidated damages shall apply in accordance with Article

Agreement No.: CD0O501 Amendment No.:5
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37.1, as revised in this Amending Agreement.

6. Provided Contractor completes Bipole Static and Dynamic Commissioning at Low Power
in accordance with the dates below, Contractor shall be entitled to a completion
compensation as follows:

e |f Commissioning Static Checks and Dynamic Commissioning at Low Power is
completed on or before January 31, 2019, the completion compensation will be
seven million five hundred thousand dollars (57,500,000.00).

e If Commissioning Static Checks and Dynamic Commissioning at Low Power are
not completed on or before January 31, 2019, the completion compensation will
decline each day in equal increments of two hundred fifty thousand dollars
($250,000.00) commencing on February 1, 2019.

e |f Commissioning Static Checks and Dynamic Commissioning at Low Power are
not completed before March 2, 2019, Contractor shall not be entitled to
completion compensation and liquidated damages shall apply in accordance
with Article 37.1, as revised in this Amending Agreement.

7 Upon becoming entitled to completion compensation in accordance with paragraphs 5
and/or 6 above, Contractor shall be deemed to have achieved a Payment Milestone for
the purposes of Article 12.8 of CD0501 and be entitled to issue a Payment Certificate on
CDO0501. All invoicing and payment procedures set out in Article 12 for CD0501 shall
apply to the completion compensation payment.

Outstanding Change Requests and Claims

8. LIL and LTC shall pay Contractor eighteen million dollars ($18,000,000.00) as full and
final compensation for all costs, including without limiting the foregoing all direct,
impact and indirect costs, incurred or claimed by Contractor for the Change Requests
and Claims on CD0501 and CD0502 listed in the form of Change Orders in Attachment E
to this Amending Agreement.

9. Upon execution of this Amending Agreement:

(a) LIL shall issue a Change Order on CD0501 in the form in Attachment E to this
Amending Agreement in the amount of twelve million one hundred sixty-six
thousand five hundred forty-one dollars (512,166,541.10) and Contractor shall be
entitled to issue a Payment Certificate in respect of that Change Order; and

Agreement No.: CD0O501 Amendment No.:5
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(b) LIL and LTC shall issue a Change Order on CD0502 in the form in Attachment E to
this Amending Agreement for five million eight hundred thirty-three thousand four
hundred fifty-nine dollars (55,833,458.90) and Contractor shall be entitled to issue a
Payment Certificate in respect of that Change Order

All invoicing and payment procedures set out in Article 12 for CD0501 and CD0502 shall
apply to the payment contemplated by paragraphs 8 and 9.

Phased Approach Engineering & Compensation

Contractor shall perform all engineering and optimization for CD0501 necessary for
completing the Phased Approach described in paragraph 2 above, inclusive of Pole 1
and revised Bipole design, equipment lists, Single Line Diagrams, and the revised
Phased Approach schedules.

Contractor shall be paid five million dollars ($5,000,000.00) for the engineering services
payable upon Company Approval of the deliverables specified in Attachment E to this
Amending Agreement. LIL will issue a Change Order on CD0501 for such engineering
services.

All invoicing and payment procedures set out in Article 12 for CD0501, including
Contractor’s preparation and issuance of a Payment Certificate, shall apply to the
payment of the Change Orders referenced in paragraphs 11 and 12

Mutual Release and Waiver of Claims

Except as noted in paragraph 16 below, each Party hereto irrevocably and
unconditionally releases and forever discharges the other Party and its Affiliates and
each of their respective directors, officers, employees, agents, representatives, insurers,
consultants, successors and assigns (collectively, the “Releasees”) from any and all
manner of actions, causes of action, claims, demands, costs, damages, expenses, losses,
liabilities and obligations, whether express, implied or otherwise, known or unknown or
ought to have known, which a Party now has or may hereafter have against a Releasee
respecting or arising out of the performance or non-performance, up to and including
February 2, 2017, of a Party’s obligations under CD0501 and CD0502 including, without
limiting the generality of the foregoing, claims arising from or relating to :

(a) Change Requests;
(b) Extensions of time;

(c) Back charges;

Agreement No.: CD0501 Amendment No.:5 q/
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(d) Credits associated with concessions;
(e) Damages for delay; and

(f) Liquidated damages.

15. Except for any claim or proceeding arising out of or related to a Civil Works Contractor’s
acts or omissions, a Party will not make any claim or take any proceedings against any
individual, partnership, corporation, insurer, financing entity or any other incorporated
or unincorporated entity or association (each a “Third Party”) for any act or omission
up to and including February 2, 2017, relating to CD0501 and CD0502 which Third Party
might claim contribution, indemnity or other relief from or against a Releasee under
any provisions of any statute, at law or otherwise regarding the subject matter of this
Release.

16. Paragraph 14 and 15 do not apply to:
(a) any Claims LIL and/or LTC may have for Defects in Work on CD0501 and CD0502;
(b) any Claims Contractor may have for accommodations after February 2, 2017;

(c) LIL/LTC back charges for concrete supply at Muskrat Falls in CHO-CD0501001-0023
and CHO-CD0502001-0022; and

(d) as set out in Exhibit 17 in each of CD0501 and CD0502, a Party’s responsibility for

any amounts payable to a civil works contractor in respect of civil works contractor
Claims.

Holdback for Civil Works Contractor Claims

17 LIL and LTC had withheld a total of fifty-six million seven hundred fifteen thousand
eight-four dollars ($56,715,084.00) pursuant to provision in Articles 12 and Exhibit 17
on CD0501 and CD0502 in respect of liens and claims by Civil Works contractors on
contracts CD0504-001 and C0504-002. Contractor contests Company’s right to
withhold. Upon receipt of security from Contractor satisfactory to LIL and LTC to
replace the withholding LIL and LTC shall release an amount withheld equal to the value
of the security. If any arbitration on the claims by Civil Works contractors on contracts
CD0504-001 and C0504-002 remains outstanding as of the “final expiry date” of any
security then Contractor shall obtain an extension or a replacement of the security.

Agreement No.: CDO501 Amendment No.:5
Agreement No.: CD0O502 Amendment No.:2
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In respect of any current or future liens and claims by Civil Works contractors on
contracts CD0504-001 and C0504-002 LIL and LTC shall not withhold any future
payments to Contractor regardless of any release of the withheld amounts referred to
in paragraph 17.

LIL, LTC and Contractor will work together to negotiate a mutually acceptable resolution
of the Civil Works contractors’ current claims and any future claims.

Paragraphs 17 and 18 shall only apply to liens and claims by the Civil Works contractors
on contracts CD0504-001 and C0504-002, and if any of Contractor’s Subcontractors or
any of Subcontractor’s sub-subcontractors or any Person claiming through Contractor’s
Subcontractor or Subcontractor’s sub-subcontractor registers a lien in connection with
the Work under CD0501 and CD0502 against property owned or leased by LIL or LTC
then the holdback, setoff and indemnity provisions relevant to liens set out in CD0501
or CD0502, as the case may be, shall continue to apply.

Transformer Delivery

LIL shall pay Contractor seven million dollars ($7,000,000.00) upon Delivery to the
Muskrat Falls site of all seven (7) converter transformers specified in document ILK-SN-
CD-8000-EL-TS-0022-01 in Exhibit 1 of CD0O501.

LIL shall pay Contractor five million dollars ($5,000,000.00) upon completion of
installation of three (3) converter transformers on pads at the Muskrat Falls site.

All invoicing and payment procedures set out in Article 12 for CD0501 shall apply to the
payments contemplated by paragraphs 21 and 22.

Cubicles
Contractor shall design, supply and install twelve (12) duplicate control cubicles, with
installation to be completed prior to completion of Pole 1 Dynamic Commissioning in

accordance with the specification in Attachment G.

LIL shall pay Contractor five million dollars ($5,000,000.00) for the twelve (12) duplicate
control cubicles, inclusive of all associated engineering and installation costs.

All invoicing and payment procedures set out in Article 12 for CD0501 shall apply to the
payment contemplated by paragraph 25.

Testing and Commissioning

Agreement No.: CD0501 Amendment No.:5 ﬁ?
Agreement No.: CD0502 Amendment No.:2 W
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. Contractor shall perform testing and commissioning for Pole 1 as set out in Attachment
H.

Pole 1 Trial Operation
28. Contractor shall perform a Trial Operation of Pole 1 as set out in Attachment H.

29. If Contractor fails to complete the Trial Operation at Low Power of Pole 1 in accordance
with Section 12 of Attachment H:

(a) then Contractor shall pay Company one hundred sixty-six thousand six hundred
sixty-six dollars and sixty-six cents (5166,666.66) for each day in excess of the
seventy (70) day Trial Operation period specified in Attachment H for successful
completion of Trial Operation at Low Power of Pole 1 for a maximum of thirty (30)
days; and

(b) if Contractor fails to complete the Trial Operation at Low Power of Pole 1 within a
one hundred (100) day period, then Contractor shall pay Company one hundred
thirty-three thousand three hundred thirty-three dollars and thirty-three cents
($133,333.33) for each day in excess of the one hundred (100) day period for a
maximum of thirty (30) days; and

(c) if Contractor fails to complete the Trial Operation at Low Power of Pole 1 within a
one hundred thirty (130) day period Contractor shall not be in default for the
purposes of Article 32 of CD0501 and of CD0502 however Contractor shall:

(i) cease attempts to complete Trial Operation at Low Power of Pole 1;

(ii) proceed to complete all Work necessary to complete Dynamic
Commissioning at Low Power of the Bipole system.

Pole 1 Performance Standards

30. Following completion of Trial Operation at Low Power of Pole 1, operation of Pole 1

shall satisfy the guarantees for Pole Forced Outage and Forced Energy Unavailability as
set out in Attachment I.

31. Contractor shall pay the following liquidated damages to Company for a failure to
satisfy a guarantee set out in Attachment I

(a) For each Pole Forced Outage in excess of eight (8), two hundred fifty thousand
dollars (5250,000.00) to a maximum of four million dollars ($4,000,000.00);

Agreement No.: CDO501 Amendment No.:5 3
Agreement No.: CD0502 Amendment No.:2
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(b) For Forced Energy Unavailability during Pole 1 operation:

Less than or equal to 2.25% nil
Greater than 2.25 % but less than or equal to 3% one million dollars
($1,000,000.00)

Greater than 3% but less than or equal to 4%  two million dollars ($2,000,000.00)
Greater than 4% but less than or equal to 5% three million dollars ($3,000,000.00)
Greater than 5% five million dollars ($5,000,000.00)

22. The performance requirements of Article 36.1 and liquidated damages described in
Article 37.2 of CD0501 shall only apply to the performance of the Bipole system.

33. The liability cap in Article 37.3(c) is not changed by anything in this Amending
Agreement, and any liquidated damages payable Contractor pursuant to paragraph 31
shall be included for the purposes of the liability cap in Article 37.3(c).

Title and Risk of Loss

34, Upon successful completion of Trial Operation at Low Power of Pole 1, title, care,
custody, control and risk of loss of Pole 1 equipment shall pass to Company.
Notwithstanding the foregoing, if any loss or damage to Pole 1 equipment is:

(a) caused by a Defect, then the warranty provisions of CD0501 and CD0502, as may
have been amended, shall apply;

(b) caused by Contractor in the course of construction of the Bipole then Contractor, at
its cost, shall carry out all necessary remedial work and supply any necessary parts
and equipment to repair the damage or replace the loss.

35. Following successful completion of Trial Operation at Low Power of Pole 1, Contractor
shall provide technical support to Company or to its designate for the operation of Pole
1 until such time as Pole 1 operation ceases for integration into the Bipole system as set
out in Section 2.8 of the Scope of Work Specification, document ILK-SN-CD-8000-EL-SP-
0001-01, in Exhibit 1.

36. Company shall cease operation of Pole 1 for such times as is required for integration of
Pole 1 into the Bipole system, and Contractor shall:

(a) accept Pole 1 at that time for the purpose of integration into the Bipole system; and

(b) work with Company to schedule and minimize the number, frequency and duration
of Pole 1 outages during the integration of Pole 1 in to the Bipole system. &/\

Agreement No.: CD0501 Amendment No.:5 %/
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Subject to paragraph 38 and except for any damage to or defect in equipment caused
by Company’s operation of Pole 1 (but not any Defect to which the Warranty provisions
of Article 17 apply) which adversely affects Contractor’s integration of Pole 1 into the
Bipole system, Company’s operation of Pole 1 shall not in any way be grounds for or
basis of any claim by Contractor for an extension of time or for additional
compensation, and Contractor waives any right to claim an extension of time or for
additional compensation arising from Company’s operation of Pole 1.

Contractor shall give Company thirty (30) days prior Notice of the date Contractor plans
to commence the integration of Pole 1 into the Bipole system, and if Company delays
Contractor’s commencement of the integration then Contractor shall be entitled to
issue a Change Request for an extension of time and/or additional compensation.

Amendments to Exhibit 2

Appendix A2 (Milestone Payment Schedule) in Exhibit 2 — Compensation of CD0501 is
deleted and replaced by the payment schedule set out in Attachment J.

Substantial and Final Completion

Article 25 in CD0501 shall only apply to completion of the Bipole system.

Schedules and Reporting

Upon execution of this Amending Agreement Contractor shall deliver to Engineer a
control schedule for the Phased Approach, inclusive of activities necessary for
completion of Pole 1 and Bipole, that satisfies the requirements for a control schedule
as set out in Exhibit 3 — Coordination Procedures.

Contractor shall deliver to Engineer, each week, an updated three (3) week look ahead
construction schedule with resource loading.

If Contractor experiences any material delay to the critical path on the control schedule
for the Phased Approach Contractor shall make best efforts to recover the schedule to
meet the dates set out in Exhibit 9 as that Exhibit is revised by this Amending
Agreement. If Contractor experiences any material delay to the critical path on the
control schedule for the Phased Approach, caused by anyone other than Contractor,
Contractor’s Subcontractor, or anyone over whom Contractor has control, Contractor
shall be entitled to submit a Change Request to Company for an equitable adjustment
to the price and the schedule.

Contractor shall deliver weekly and monthly reports, including an updated control
schedule, in accordance with Exhibit 3 — Coordination Procedures.

Agreement No.: CD0501 Amendment No.:5 ﬂq/
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45, If Contractor fails to deliver the monthly reports described in paragraph 44 that satisfy
the requirements of Exhibit 3, Contractor shall have ten (10) Business Days to rectify
the deficiency following Notice from Company of such failure and if the deficiency has
not been rectified within that time then Company shall be entitled to withhold twenty-
five percent (25%) of Payment Milestones due Contractor from Company until such
time as the monthly reports are delivered.

Spare parts for Phased Approach

46. Notwithstanding anything to the contrary in the Attachments and for greater of clarity,
during the execution of Pole 1, if spare parts are necessary for the Pole 1, Contractor
may, at its election, use spare parts requested and available for Bipole. Thereafter,
Contractor shall replace and supply the spare parts for Bipole as per the Agreement.

General

47. This Amending Agreement shall be effective from the date hereof and shall remain in
full force and effect from such date.

48. Unless otherwise stated, references to a paragraph number are references to that
numbered paragraph in this Amending Agreement.

49, This Amending Agreement includes Attachment A through J, inclusive.

50. This Amending Agreement is supplementary to CD0501 and CD0502 and is read with
and construed in accordance with CD0501 and CD0502, as the case may be, as if this
Amending Agreement and each of CD0501 and CD0502, as amended, constitute one (1)
agreement.

- Except as this Amending Agreement otherwise provides, each of CD0501 and CD0502
are in all respects ratified and confirmed and all terms, provisions and covenants
thereof shall remain in full force and effect.

52. This Amending Agreement shall be binding upon and enure to the benefit of each of the
parties hereto and their respective successors and assigns.

53. Notwithstanding execution of this Amending Agreement by the Parties, this Amending
Agreement shall be subject to and conditional upon:

(a) all written consents from parties to the LCP financing agreements that are required
by the terms of those agreements;

Agreement No.: CD0501 Amendment No.:5 jq/
Agreement No.: CD0502 Amendment No.:2 W
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(b) written confirmation by the surety, that it has had notice of the terms and
conditions of this Amending Agreement and that the performance bond, number
6341859/948-073/BDT0O-100103-014, and all riders thereto currently held by LIL as
security pursuant to Article 7 of CD0501, retain their full and unimpaired validity,
force and effect.

IN WITNESS WHEREOF the Parties hereto have executed and delivered this
Amending Agreement as of the day and year first above written.

LABRADOR TRANSMISSION GRID SOLUTI
CORPORATION

e

- O G

Title:
Fr Ted :b"“ctgf “Tren, AP0

LABRADOR-ISLAND LINK LIMITED
PARTNERSHIP

Title: |
Pr -ﬂ"ﬁojv :D Meeda—— %&rm.?m .y

Execution Page to an Amending Agreement between Labrador-Island Link Limited Partnership,

Labrador Transmission Corporation and Grid Solutions Canada ULC and dated as of the 13" day
of April, 2017.

Agreement No.: CD0501 Amendment No.:5 jq/
Agreement No.: CD0502 Amendment No.:2
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Attachment A

Phased AFproach
Scope of Work

Agreement No.: CDO501 Amendment No.:5
Agreement No.: CD0502 Amendment No.:2
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LOWER Phased Approach Scope of Work Rev Date
CHURCHILL
PROJECT LCP-PT-MD-0000-EN-SP-0001-01 D1 12-Apr-2017

LOWER CHURCHILL PROJECT
CD0501-001
Phased Approach

SCOPE OF WORK

Prepared by: Geoff Power

(Sr. Integration Engineer)

Approved by: Barry K. Boland

(HVdc Specialities Integration Manager)

Approved by: Stephen Follett

(HVdc Specialities Project Manager)

)

LCP-PT-MD-0000-EN-5P-0001-01 Rev Al Pagei
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LOWER Phased Approach Scope of Work Rev Date
CHURCHILL
PROJECT LCP-PT-MD-0000-EN-SP-0001-01 D1 12-Apr-2017
REVISION LIST
Revision Remarks
Date
N® | By | Verif. | Appr. Appr.
DD-MMM-YYYY

D1 GP BB SF

9}
W

LCP-PT-MD-0000-EN-SP-0001-01 Rev Al
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LOWER Phased Approach Scope of Work Rev Date
CHURCHILL
PROJECT LCP-PT-MD-0000-EN-SP-0001-01 D1 12-Apr-2017
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1 PHASED APPROACH - GENERAL DESCRIPTION

Contractor shall complete Dynamic Commissioning of Pole 1, transmitting up to 225MW of the HVdc link as
indicated in Exhibit 9, followed by completion of Dynamic Commissioning of Bipole as indicated in Exhibit 9.
Delivery of Pole 1 in a reduced capacity shall be referred to as the “Phased Approach.” The Phased Approach
strategy will allow the transmission of up to 225MW of power from Churchill Falls to Soldiers Pond via Pole 1

(Figure 1) of the HVdc link, until such time when the Muskrat Falls Generating Station is in operation.

£ i 350kVdic
—% MFA < SOF <

O
il ey g U () gy
0% [

S b -

Churchill Falls WBusirat Falls

735kVac
—>CFES—>CFA<

Wastermn Awvalon
Tis 201, 217

Figure 1 — Overall Single Line Diagram (SLD} , Pole 1

¥k
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2 PURPOSE

The purpose of this document is to define the Phased Approach scope of work.

3 SCOPE

The scope of this document includes the re-prioritization of the Work defined in CD0501 and CD0O502.
4 DEFINITIONS

The definitions for this scope shall remain as per definitions in the CD0501 agreement with the following

additional terms tabled below.

Term Definition
Monopole or Two (2) Converter Stations, each consisting of two-(2) twelve-(12) pulse Valve
Pole 1 Groups, and each one (1) connected to the other station by a HVdc transmission line

where (unlike Bipole) only one set of valve groups (poles) in each Converter Station is
operated (hence 'monopole’ instead of 'bipole'), and the second transmission line
normally used in Bipcle mode is used as a return path for this monopole scheme.

Table 1 - Definitions

5 ACRONYMS

Shall remain as per definitions in the CD0501 agreement.

6 SCOPE OF WORK
6.1 Basis of ‘Phased Approach’

The following key assumptions frame the scope of the ‘Phased Approach’, Pole 1:

- Transmission of up to 225 MW from Muskrat Falls (measured at Muskrat Falls dc transmission line

terminals) to Soldiers Pond;

- Zero Synchronous Condensers required (Company supplied); %/)’
- AC Filter requirement: ‘/\[\U

LCP-PT-MD-0000-EN-SP-0001-01 Rev Al Page 2
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LOWER Phased Approach Scope of Work Rev Date
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PROJECT LCP-PT-MD-0000-EN-SP-0001-01 D1 12-Apr-2017

o MFACS -2 'A' type required (Priority 1),
o SOPCS-1'A"and 1'B' type filters required (Priority 1);
- Ground Return:
o Priority 1: Metallic Return only for Pole 1 operation
o Priority 2: Progression of Electrodes by Fall 2017 to permit Earth Return for redundancy

- The Contractor will continue design, testing and construction based on Priority 1.

6.2 Work Included

The Work included in the scope of the Phased Approach includes the attached Single Line Diagrams and Site
Layouts of the current Scope Of Work (ILK-SN-CD-8000-EL-SP-0001-01) for CD0501. However, this work is to be
re-sequenced and re-prioritized as mutually agreed by Company and Contractor to ensure the installation,
completion, commissioning and operation of Pole 1 of the HVDC link, and subsequently Bipole of the HVDC link.

Table 2 below summarizes the impact on the various C3 HVdc Specialities Contracts.

Package/Contract Effect on Current Scope
CDO501 Re-sequencing of current scope to complete Dynamic
{(HVDC Converter Stations and Commissioning of Pole 1 and Dynamic Commissioning
Transition Compounds) of Pole 2 according to Exhibit 9
CD0502 None
{AC Switchyards)

Table 2 - Phased Approach Impact on C3 Packages

Accordingly, by mutual agreement of Company and Contractor, all Work under the existing CD0501 Agreement

shall be assigned one of the following Priorities:

- Priority 1: Any Work which is critically required for Pole 1 operation (Monopole) (i.e., Pole 1 operation

cannot be achieved without the Work);

- Priority 2: Any Work which is not critically required for Pole 1 operation, but provides increased system
redundancy, efficiency, performance, etc.,, or any Work which presents a concurrent construction
opportunity with Work associated with Pole 2. Concurrent construction opportunities may exist where

it is more feasible to complete non-Priority 1 Work at the same time as Priority 2 Work due to

4%V

constructability issues, logistic opportunities, safety concerns, etc.

LCP-PT-MD-0000-EN-5P-0001-01 Rev Al Page 3
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- Priority 3: Any Work which is not required for Pole 1 (Monopole) Operation, but is required for Pale 2

and subsequent Bipole operation.

All high-level Single Line Diagrams Site Layouts have been scoped to identify the Priorities of all major

equipment for Priority 1 (and the associated Works) for Pole 1 and Pole 2. Refer to Appendices A-D - Single Line

Diagrams and Layouts Scoped for Phased Approach. The colours are red for Priority 1, blue for Priority 2, and

no colouring for Priority 3. The Single Line Diagrams Site Layouts can be rationalized upon mutual agreement of

the Company and Contractor.

6.2.1 Pole 1 Design Requirements

The protection systems shall be properly coordinated with protections in the connected ac systems

6.2.1.1 Redundancy

Any redundant equipment and associated works covered under the existing Agreement and included in

that Scope of Work, and which would normally be required to ensure continuous operation of the

Monopole system under a single contingency, shall be furnished as part of the Monopole scope.

6.2.1.2 Reverse Power

Pole 1 shall be based on power flow from the Muskrat Falls Converter Station to the Soldiers Pond Converter

Station only. Reverse power is not a requirement for Pole 1 operation.

6.2.1.3 Reliability

The HVdc Converter Stations and Transition Compounds shall be designed for reliable operation in the Pole 1

operation with Metallic Return operating mode. While operating in this mode, the neutral ground switch in the

Soldiers Pond Converter Station shall be utilized as the ground reference point.

Pole 1 with Shoreline Pond Electrode Return operating mode shall be provided as a Priority 2 operating mode.

This shall include a connection to a single overhead electrode line conductor at each Converter Station. During §k

Pole 1 operation, there is no specific requirement for the electrode fault locator (ELFL) systems to be functional.

£ A

LCP-PT-MD-0000-EN-SP-0001-01 Rev Al
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Priority 2 supplementary equipment or operating modes shall be designed, procured, constructed,
commissioned and placed into commercial operation by Contractor at a date sometime between the completion
of Pole 1 Dynamic Commissioning at Low Power and the completion of Bipole Dynamic Commissioning at low
Power. To meet this requirement, Contractor shall place a priority on the delivery of all Priority 1 equipment and
operating modes and once these Priority 1 requirements are delivered, Contractor shall then deliver Priority 2

equipment and operating modes.
6.2.1.4 Submarine Cables

During Pole 1 operation, all the three HVdc submarine cables shall be energized and connected so that the spare
cable is always being paired with one of the pole cables. During this phase, only manual, offline, submarine

cable switching is required and does not count as outage activity.
6.2.1.5 Future Consideration for Bipole Integration

The equipment necessary to allow the reliable and safe future integration of any Bipole required equipment
shall be installed as part of the Pole 1. This shall include any equipment, including specifically disconnect and
ground switches, necessary to ensure that future connections can be safely made to a de-energized, isolated
and grounded bus system, without requiring an outage to the monopole. Any modifications to the scope shall

be mutually agreed by Company and Contractor.
6.3 Work Excluded

Not applicable.

7 SPECIAL REQUIREMENTS
7.1 Cubicles

To facilitate the Monopole Phased Approach, a second set of Series V control and protection cabinets shall be
furnished by Contractor. These mirror platform cabinets shall be identical to the original hardware being
supplied and will serve as a means to allow Bipole testing to proceed in Stafford while the control and protection

cabinets have already been shipped to Site. During detailed design, Contractor shall submit, for Company review

LCP-PT-MD-0000-EN-SP-0001-01 Rev Al Page 5
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and acceptance, a detailed plan that describes how this mirror platform hardware will integrate into the existing

testing plan.

7.2 Shoal Cove Breaker

Should the breaker be unavailable, the option outline in Appendix D-1 can be implemented by Contractor.

LCP-PT-MD-0000-EN-SP-0001-01 Rev Al
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APPENDIX A — [Single Line Diagrams and Layouts Scoped for Phased Approach —

Muskrat Falls]

LCP-PT-MD-0000-EN-SP-0001-01 Rev Al
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MRS

Diagram A.1. Muskrat Falls Converter Station AC Yard Pole 1

LCP-PT-MD-0000-EN-FR-0007-01 Rev B3

Page Al



CIMEP Exhibit P-03017 Page 27

LOWER Phased Approach Scope of Work Rev Date
CHURCHILL
PROJECT LCP-PT-MD-0000-EN-SP-0001-01 D1 12-Apr-2017

[ T

Diagram A.2. Muskrat Falls Converter Station AC Yard Pole 2

LCP-PT-MD-0000-EN-FR-0007-01 Rev B3 Page A2



CIMFP _Exhibit P-03017

Page 28

LOWER
CHURCHILL

Phased Approach Scope of Work

Rev

Date

PROJECT LCP-PT-MD-0000-EN-5P-0001-01

12-Apr-2017

R
PR il Wil Voot s —.-...,.._ﬂ R
4 _—,4 =3 i t - i - 3 T = ‘ _? _-i = T... : -4 e
- 3 -
s f e | i
e i =2
i f L]
= =} e R
ey l-—t P kT i
e, 9 [ s B =
| f ol !
l O Eeg—
I K | i <3l
M;- ME[ #'J‘ I ! :
5 .__ . |1; p— ‘] ?? et
- i e | F oo 1. T
| e~ T R S LS PR o SASEE et
= i = ¢ kot 8N wo R
e = =k | =1 ey = 3=
-‘f & ;_.‘_"" s _— .i,,,;g‘»"— B S ™ = e
_— [ ,",_ ey i & | '-? -_:, -3 :_.___':'_
R 31 1 1. o
-!H ;:,:“—l 31 e 0 E
TES - s P A
| - Y S |
% ‘o o &* X ™ 1
S 54 = et |
. . o e . - o = s — p o) o %l WOT O
e [x] ! L
3 ool
- I

Diagram A.3. Muskrat Falls Converter Station DC Yard
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Diagram A.4. Muskrat Falls Converter Station Plan View
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Diagram A.5. Muskrat Falls Converter Station Plan View Detail #1
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Diagram A.6. Muskrat Falls Converter Station Plan View Detail #2

LCP-PT-MD-0000-EN-FR-0007-01 Rev B3
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APPENDIX B - [Single Line Diagrams and Layouts Scoped for Phased Approach -

Soldiers Pond]

LCP-PT-MD-0000-EN-FR-0007-01 Rev B3
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Diagram B.1. Soldiers Pond Converter Station AC Yard Pole 1
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Diagram B.2. Soldiers Pond Converter Station AC Yard Pole 2
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Diagram B.3. Soldiers Pond Converter Station DC Yard
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Diagram B.4. Soldiers Pond Converter Station Plan View
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Diagram B.5. Soldiers Pond Converter Station Plan View Detail #1
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Diagram B.6. Soldiers Pond Converter Station Plan View Detail #2
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APPENDIX C - [Single Line Diagrams Scoped for Phased Approach — Forteau]
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APPENDIX D — [Single Line Diagrams Scoped for Phased Approach - Shoal Cove]

i\
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Attachment B
Pole 1 Equipment List
Attached Documents Lists are subject to change.

The final Pole 1 Equipment List shall be the Pole 1 “as built” version of the
Master Equipment List.

Agreement No.: CD0501 Amendment No.:5

Agreement No.: CD0502 Amendment No.:2 @ jq\lﬁ/
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LOWER CHURCHILL PROIECT

Contract or Purchase Number and Description: |Contractor/Supplier Name:

CD0501-001 Lower Churchill Converters and

e Alstom Grid Canada ULC .
Transition Compounds

Document Title: Total Number of Pages

Incl. Frant Sheet
Forteau Point Transition Compound B TIANEANES

Bill of Material - High Voltage Equipments 24

Contractor Document Number: Revision Number: 05

LCP-FPT-000-BOP-401-004-ML

Supplier Document Number: Revision Number:

NE-LCP Document Number: NE-LCP Issue Number: B4

NE-LCP Contractor/Supplier

ILK-AS-5D-8510-EL-G01-0001-01

Approver’s Signature: Date (17-Jan-2017): Review Class:
Comments: Equipment Tag or Model Number:

M

;EVEEW DOES NOT CONSTITUTE APPROVAL OF DESIGN DETAILS, CALCULATIONS, TEST METHCDS OR MATERIAL DEVELOPED AND/OR SELECTED BY THE
FDNTRAETDR, NOR DOES [T RELIEVE THE CONTRACTOR FROM FULL COMPLIANCE WITH CONTRACTUAL OR OTHER OBLIGATIONS,

01 - REVIEWED AND ACCEPTED — NO COMMENTS

02 - REVIEWED ~ INCORPORATE COMMENTS, REVISE AND RESUBMIT

03 —REVIEWED - NOT ACCEPTED

04 — INFORMATION ONLY

05 — NOT REVIEWED

Lead Reviewer: Date (dd-mmm-yyyy): Project Manager: Date (dd-mmm-yyyy):

NE-LCP

NE-LCP Management: |Date (dd-mmm-yyyy):

General Comments:
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Labrador-island Link Limited Partnership
Contract CD0501-001

Lower Churchill Converters and Transition Compounds Project

FORTEAU POINT TRANSITION COMPOUND
BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS

PHA-ILK-AS-SD-8510-EL-G01-0001-01

REV

PHA-LCP-FPT-000-BOP-401-004-ML

02_|

ASSUMPTION:
Refer to SLD signed on 02/03/2017

D

Q\® nalcor

PROJECT
PREPARED Ekir Ivo Georgiev 1.G. Lower Churchill Converters and Transition Compounds Project
VERIFIED 17-lan-17 Asbed Kojakian AK o Py
=i IForteau Point Transition Compound
APPROVED 17an17 Eric Guimond EG. |sill of Material - High Voltage Equipments
DATE NAME SIGNATURE
|Alstom document number Alstom Nalcor document number LCP Status
Revision
LCP-FPT-000-BOP-401-004-ML 05 B4
Internal document number {when applicable) ;{r:‘:;::; ILK-AS-5D-8510-EL-G01-0001-01 Page FETAA R
02 23

This document is the exclusive property of ALSTOM GRID and shall not be used, copied or communicated to third parties without priar authorization
CONFIDENTIAL
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CONTRACTOR
COMPANY REV REVCT DATE MODIFICATION CONTENTS PAGE / SECTION
PREP. VER. AFP.

Al oL B-Sep-15 (<] AK EG Original issue

B1 02 27-May-16 IG AK EG Issued for Bid

B2 3 27-0ct-16 G AK EG Issued far implementation and use

B3 04 17-an-17 <] AK EG Issued for implementation and use
—

B4 0s 17-fan-17 G AK EG Issued for img|emantaticn and use
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Reference documents

ILK-AS-SD-8511-EL-G01-0001-01 Forteau Point Tr i comp: d- Gi ding Materials — Bill of Materials
ILK-AS-5D-8517-EL-B04-0001-01 Forteau Paint Transition compound - DC Yard — Plan View and Sections
ILK-AS-SD-8511-EL-BSS-0002-01 Forteau Point Ti ition comp d - General G ding — Grid Layout
ILK-AS-5D-8511-CV-D99-0002-01 Forteau Peint Transition compound - Trenches-Road crossing earthing pit CWGD - Typical and details
ILK-AS-SD-8511-EL-B99-0003-01 Forteau Point Transition compound - Control Building — Grounding Plan
ILK-AS-5D-8000-EL-B95-0002-01 Common - Grounding Details

Forteau Point Transition compound - Building and outdaoor cable trays and trenches — General arrangement
layout and sections

ILK-AS-SD-8510-EL-B806-0001-01

ILK-AS5-5D-8000-EL-D03-0006-01 COMMON - BUILDING CABLE TRAY - EQUIPMENT DETAILS
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L\ nalcor

eas g
BILL OF MATERIAL (BOM)
LCP-NALCOR

FORTEAU POINT TRANSITION COMPOUND BOM - HIGH VOLTAGE EQUIPMENT

R 1
Legend Deseriptian Examples i
10X Controf reom Cantral and PRC rooms equipment
2000 Cabla Trays Cable trays
40K ajor Equipment |Transformers, Braakers, Disconnect switches, CVT, CT, Surgs arrestars
A6XX Insulators Post insulators, String insulators
560 Cables & Bus Bars Tubular bus bars, Aluminum conductors, Cables, Shisld iras
Comprassion Connectors &

5200 o ot Comm ot ® |comprestion cannactars, Strain refisf cannactors
o erctindlng rounding conductors, Rods, Grounding connactars (weided, compression, boltad) and braids, Grending mats,

Fence grounding material
54X Cabla Trenches Profabricatad cable tranches and fittings
i Hardvare & Conduts | 0Yo7ERd ling hardwara, Shisid wire hardwara, PV conduits and ttings, Steel conduts and ittings, Fiaxibla

conduits and fittings
56K SSTR Hardwars SSTR Hardware
70K Bolts, Nuts and Washers  [Bolts, Nuts, Lock washers, Flat washers, Bellloville wathers, Threaded rods, Threaded studs
670K |cannectors

Ecited connectors, Welded connectors, Conductor spacers, Bus supports, Flexible braids,

]’ 01 s ML

= Dacument no Rev Sheet Following | Last Shast
NE Document no. Shest
ILK-AS-SD-8510-EL-GD1-0001- LCP-FTP-000-BOP-401-004- 05 5 6 2
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Lower Churchill Converters and Transition Compounds Project

- wE o o
FORTEAU POINT TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS NALCOR Document No. : ILK-AS-SD-8211-EL-G01-0001-01 B4
AC/DC & BATTERY ROOMS EQUIPMENT ALSTOM Document No. : LCP-MFA-000-BOP-401-002-ML ‘8 i
EOM Rev
Item Equipment tag for | Monopole Item Detailed Description LCP Specification Document / Catalogue Number Supplied by Comments
Contractor T ey u
e oni ‘ag Number nit s le st aty ALS Specification Document Supplier Manufacturer or Ordering Infi Con No. Installed by :::7::
" ELECTRICAL
ovo3e [s01 |Lep [Fer|ooe [Bop 401 |0oa |mL [oo3a | unitgs) |0815-BAT-84-1001 2 125 VDC BATTERY GE (5BGC) Batleries dela co0sD1 INSTALLATION 04
8515-BAT-24-2001 Capitale
CONTRAGTOR
: ELECTRICAL
0031 {501 |Lcp [FPT 000 |oP 401 [o04 ML joo31 | unitgs) [2515-BAT-25-1002 2 48 VDG BATTERY GE(sac) | Batieriesdala coosot INSTALLATION 04  [Spare partincuded in P.O.
2515-BAT-85-2002 Capitale
CONTRACTOR
ELEGTRICAL
0035 |501 |LCP (FPT|000 (BOP [401|004 (ML |0035 | unit(s) :::::g::::ﬁg:; 2 SWITCHBOARD GE (SBC) cDO501 INSTALLATION 04
GONTRACTOR
8515-CHR-B4-1001
8515-CHR-84-1002 ELECTRICAL
0040 |501 |LCP [FPT(000 {BOP [401 004 (ML |ood40 | wnit(s) | oo =" 0" o 4 |125VDC BATTERY GHARGER cE (sBC) C00501 INSTALLATION o4
8515.-CHR-84-2002 CRMIRALTHE
B515.CHR 40 1002 N P —
0041 |501 [LCP [FPT|Q00 |BOP 401|004 |ML J0041 | unit(s) 4 48 VDG BATTERY CHARGER SE (S8C) gl cDos01 INSTALLATION 04  |Spara partincluded In PO,
B515-CHR-85-2001 Capitals pieenlhid,
B515-CHR-85-2002
B515-FUE4-1001 ELECTRICAL
0042 1501 [LCP [FPT) BOP 401 [004 |ML |0042 | unit{s) [B515-FU-B4-2001 2 125 VDC FUSE BOX GE (SBC) CDOS01 INSTALLATION 04
CONTRACTOR
ELECTRICAL
0043 [s01 [LcP [FPT(000 [P 401 [u04 [ML Janas | wnitfs) |F5rEER-ES 100 2 |ssvoc Fuse Box GE (SEC) CD0S01  [INSTALLATION o4
CONTRACTOR
8515-CP-84-1001 ELESTRIGAL
0044 501 |LCP |FPT|000 [BOP |401 (004 ML 0044 | wnitfs) [g"c07i ] 4 125 VDG MAIN PANEL GE (3BC) CDOS01 INSTALLATION 04
CONTRACTOR
[8515-CP-85-1001 ELECTRICAL
0045 (501 [LCP |FPT|000 |BOP |401 (004 |ML (0045 | wnit(s) [o oo oo 0 4 [4BVDC MAIN PANEL GE (SBC) CD0501 INSTALLATION 04
CONTRACTOR
8515-DPB-54-1001 ELECTRICAL
u4s [501 |LCP [FPT(000 |BOP [401|004 |ML |0045 | wnit(s) |o z 125 VDC OLUTDOOR EQUIPMENT DISTRIBUTION PANEL GE (S8C) cD0S01 INSTALLATION 04
15-DPB-84-2003
CONTRACTOR
2513-DPB-82-0013 ELECTRICAL
0047 (501 [LCP |FPT(000 |BOP |401|004 |ML (0047 | unit(s) |oo o o n"oi o) | BUILDING SERVICES DISTRIBUTION PANEL GE (SBC) cODs01 INSTALLATION 04
CONTRACTOR
ELECTRICAL
0048 (501 |LCP |FPT (000 |BOP 401|004 [ML (0043 | units) [s515-DPB-83-0005 1 OUTDOOR EQUIPMENT DISTRIBUTION PANEL GE (sBC) coos01 INSTALLATION 04
CONTRACTOR
ELECTRICAL
0061 |501 [LCP |FPT 000 | BOP 401|004 (ML (0061 | unitis) (8515-UPS-83-0001 1 UPS Panel GE (SBC) 00501 INSTALLATION 04
CONTRACTOR
ELECTRICAL
0062 |501 (LCP |[FPT 000 |BOP |401 (004 ML (0062 | unit{s) (8515-DPB-83-0009 1 EXTERIOR SECURITY LIGHTING DISCTRIBUTION PANEL GE {SBC) cDosnt INSTALLATION 04
0063 (501 |LCP |FPT|0a0 BOP 401 (004 |ML [0083 | unit(s) |8515-ATS-83-0001 1 MANUAL ATS EXTERIOR SECURITY LIGHTING GE (SBC) [cDo5S01 04
0084 501 |LCP |FPT|000 (BOP [401 004 |ML [0064 | unit(s) |8515-CP-83-0001 1 EXTERIOR SECURITY LIGHTING CONTROL PANEL GE (38¢) CD0501 04
DOBE (501 (LCP |FPT|000 |BOP (401|004 |ML |D0GE unit{s) |8515-DPB-23-0003 1 PROTECTION AND CONTROL DISCTRIBUTION PANEL GE (SBC) CDOS01 INSTALLATION 04
CONTRACTOR
Batiery Spil Contminment system ELECTRIGAL
0342 |501 |LCP [FPT/000 |BOP (401|004 (ML [0342 | unitgs) 1 GE (SBC) cDos01 INSTALLATION os
CRL Tharma Bongding Toal Kit CONTRACTOR
Batlery Spill Containment system EAGLE-26-172 ELECTRICAL
0343 |501 [LCP [FPT|000 |BOP (401|004 ML [0343 | unit(s) 4 E (SBC) Ghos01 INSTALLATION 05
Eagle, Floor Anchar, Deluxs NabPills & S0Cs CONTRACTOR
Page 6 de 24
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7 ‘ L bt oy, T
S\,na!ggf ; Lower Churchill Converters and Transition Compounds Project @
FORTEAU POINT TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [NALCOR Document No. : ILK-AS-5D-8211-EL-G01-0001-01 | Rev No. ;| B4
AC/DC & BATTERY ROOMS EQUIPMENT |ALSTOM Document No. : LCP-MFA-000-BOP401-002-ML | Rev No. ;| [
BOM Rev
ﬂh:' et b umt | Eaulpment tag for Mn;:;nh Item Detalled Description f&sspeumt;nuwmu P S “z:::mg; Murber | SUBd B | o uneg by ’:,',’:::',': Comments
Batiary Spll Containment systam EAGLE-54-137 ELECTRICAL
0344 [s01 [LcP [FPT{000 |BOP 401 [00a ML [0348 | unitfs) 2 GE (SBC) ] INSTALLATION 05
Eagla, Floor Anchor, Deluxe NabPllls & SOCs CONTRACTOR

Page 7 de 24
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[R»® nalcor e , @
Torey Lower Churchill Converters and Transition Compounds Project
FORTEAU POINT TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS |maLCOR Dacument No. : ILK-AS-SD-8510-EL-G01-0001-01 | RevNo.:| B
CONTROL AND P&C ROOMS EQUIPMENTS [ALSTOM Document No.: LCP-FPT-000-B0P401-004-ML | Rev No. | ' o8
':f: Contractor Tag Number Unit E‘Fﬂﬂ'ﬂnl’i;u#hr Muguh e Detailed Description L:; mﬂwF: I:’ﬂ:ummt.‘ SUppler R Catalogue Number Supplie:i :i Iistated by BOM Rev ;::aﬁnn the Comments
§512-CP87-1003
8512-CP-87-2003 Farteau Point Transition Compound - HMI 1 and
1, |#812-CP87-1008 HIanat RLECTRICM. Dataserver 1 Panel
1000|501 LGP |FPT (000 |BOP |401 |00d WL |00 | wnitis) [got P00 6 Eﬁ;ﬁ;ﬁé - GE (SBC) Keltaur consot gvgm;;ﬁg;gg 03 EEEE}&;‘;EETMMDnmpw"ﬂ_HMWW

8512.CP-87-1006
8512-CP-7-2005

ForEaU POl ITanaibn T

Communication Interface Panel ELECTRICAL
_ [ss12.cP 871001 intertace A Panel
1001 |501 |LCP |#PT (000 [BOP [401 [ood [mL [1001 | unitis) 2 [TypezPansl, GE(SBC) | Keltour coosm INSTALLATION 03 ;
8512.CP 57-2001 B i - lanpilie Forieau Pant Traniton Compourd - Commnicaon
P AP Gammon Control and Monitoring dc Cable Panel ELECTRICAL :;?J;nﬁ;ﬁ;;:’:'m: C:a:"‘““' Comeman Conlrof4
1002 |501 |LCP |FPT 000 |BOP 401 004 ML | 1002 | unii(s) e y) o 57902 1 Q’E‘fn;;”ab GE (8BC) Ketour (Rt E’g;%k’gg: % Forteau Paint Transition Gampound - Comman Control 2
IOz and Monitoring ds Cable_Panel
acidc Auxiliary service Contral Panel ELECTRICAL ;
1003 [501 |LCP |FPT (000 |2OP 401 004 |ML | 1002 | unit(s) [8512.CP-87-0001 1 |Type 4 Panel, GE (SBC) Keltour CDoso1 INSTALLATION 03 :ﬁ:‘::ﬁ:m:’" Campound - acidc Auxlliary
1 1 D50w220{mm) CONTRACTOR
(ODF INTERFACE PANEL
ODF intartace Panel
NEMA 12
Enclosure plale gauge 14 steal.
BT Piano-type hingss, ELECTRICAL
1023 (501 |LcP [FPT [ooo |BOP (401 (o0 M 1023 | unitis)|E512TF 80007 2 |Padiockable device, GE(SBC) | Envilech 00501 INSTALLATION 04
Remavable mounting plate CONTRAGTOR

Dimensions: L=782 mm, H=762 mm, D=600 mm
Provided wih terminal blocks and intemal wiring.
Components:

Fiber optical board

DG YARD MARSHALLING PANEL

OC Yard marshalling panel

NEMA 12

Enclosure plate pauge 12 steel,
Piano-type hinges,

| Padiackable device. ELECTRICAL
2 851E-MR-00-1101 | Removable mounting plate
Aozt [0t (LGP Ry 1060 JEOR 901 1004 JWAC 1024, | Uttt Ly s i maianipeny 2 |oimensions: L=616 mm, H=1830 mm, D=611 mm R ot ikl s
| Provided with terminal blocks and internal wiring.
Components:

Molded case circuit breakers
Terminzl blocks

Lighting controled by door switch
Heater with thermostat

- ELECTRICAL
9515.0PB-24-1002 P&C Distribution Panel
1030 [501 |LCP FPT 000 |BOP (401 {004 ML | 1030 | unigs) [S515DFE-24 70 T v by GE (SBC) cosot sTALLATION o5
ELECTRICAL
1033 |501 [LCP [FPT (000 |BOP |401 {004 |ML 1038 | unitfs) [8515-MR00-0001 1 :‘;‘,:;";‘f"faz;"" GE(SBC) cooset INSTALLATION s
pL IR ) TRACTOR
Essential Loads Distribution Panel 208/120 Vac, 3ph-4w, ELECTRICAL
1040 |501 |LCP |FPT |000 |BOP |401 [004 |ML |1040 | unilis) |8515-0PR.83-0008 1 [100a, 10k8 GE(5BC) Goesor INSTALLATION 0s
510%305x1473 (mm) CONTRACTOR
ELECTRICAL
1512-CP87-1101 DCCT Meas & RTU Panel
1041 501 [LeP [FPT 000 (BOP 401 004 [ML (1041 | unigs) [¢673-25 572100 ) et inls GE(SBC) coosor HsTALLATION os
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Lower Churchill Converters and Transition Compounds Project l m
RTEAU POINT TRA N COMPOUND BI IATERIAL - HIGH V E EQUIPMENTS ILKCAS-2D-8510-EL-00 10001401 [ Ravho:| R e
Cable Trays LCP-FPT-000-B0P 401 804 ML | Rew bo.: | R e
ltem Equipment tag for e Detalled Deserption LEP Speeiication Document f Caislogus Number Supplied by BN Revuptating the
No. Comractor Tag Number PG Tracking Unit pale 5y ALS Spreification Dacument Supplier Manufacturer o Ords atieh e o, Instaliod by iy Comments.
st | voumesss
[CABLE TRAY TYPE, STRAIGHT (Sela
| Trough), S00mm WIDE. ALUM. CLASS "0, 180mm [ELECTRICAL [ELECTRICAL
2000 501 |LCP |FPT [000 |BOR (401 (084 ML uniy(s} Butch  |SIDE RAIL HEIGHT AND J00mm RUNG SPACING. Ju 1 L SN -CO-8000-EL -T8-0008-01 INSTALLATION Coesot INSTALLATICN . | 0igenw iy b swdich Bkl 203 SSTR wodon westes.
ILENGTH, T & B #4H1-6-24L 12-51 of Equivalant conTRACTOR COMRACTOR
| Aluminium.Cover for Cabie Try 20007, W=600mm ELECTRICAL ELECTRICAL
2001 501 |LCP |FRT (000 |BOP (401 (004 |ML (2001 unlt(s] [ ) [24in) L=3m, T & B BABW-2-24-8FC-3 o Equvalent | LK-Sh-CD 3D00- EL T 5-0004-01 INSTALLATION Coa%0 INSTALLATION m Dutgoes milry 16 ¢ ootved ki lbiny and SSTR wocden dnctwe
CONTRACTOR CONTRACTOR
ALUMINUM CABLE TRAY 450 mm
ihianicod sael Bder eabie sy
Wity 450 mm ELECTRICAL FLECTRICAL
212 501 (LCP [FPT |000 (MOP (401 jOD4 |ML (2012 uniys) Barch Depah: 950 mm | LK-SN-CD-3000-EL -1 S-0008-01 INSTALLATION Pas0l INSTALLATICH L] Dty wsiry bo cortred buddary
|Rang spacng: 200 mm CONTRACTOR [CONTRACTOR
|Leag® & m
Chw spice piates and hasdware
s cocer
Rluminim. Cover for S5° HoilTarial VTica] Guieide ==y
(Sl Fienged cover) - Rme00mm (34ia), V=
2218 501 |LCP [FPT ood (ML (2218 ) L | LK-Sh-CO-3000-EL- | S-0008-0'1 [ISTALLATION Coosm INSTALLATION o2 | Dubtors: meiy e et Lk iy <0t SSTR wiciten wmcwes.
Gidmm (Min]. T & B SAUW-E-24-SFC.V090.24 or CONTRACTOR CONTRACTOR
(Riniminium S0-Vertical bend "VO~ Vi=G00mm (24, [ELECTRICAL =
2221 501 [Law [FPT (om0 |Bop |40t food (ML {2224 sy Bateh  |W=i5amm (6in] R=610mm (24in), T & B MAHF-£24-5 || LK-SN-CO-S00-EL-TS.0008.01 ST ALLATION Chos0r IHSTALLATION 03 Cubires iy o cesiod Bt G a0t ST wewsion sl
990-24 or Equivalent [CONTRACTOR CNTRACTOR
STEEL FBRACKET TYRE, ELECTRICAL LECTRICAL
2208 801 [LGR [FPT (000 [BOP (401 [004 | ML (2288 unttfs) Baten TAB 25243-32HDGC or equivalent | LK-SN-CD-8000-EL- TS 0008 07 INSTALLATION CO0SDT INSTALLATION ot Clulilins @ity (o b Bk ang and 55T woed i st
ON{RACTOR ‘CDNTMCTON

a%«\(
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Lower Churchill Converters and Transition Compounds Project

&

FORTEAU POINT TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS

Major Equipments

[MaLcor Document He. ; iLk-n5-sD-8s10-ELcu1-0008-01 | Rew m -

[ALSTOM DoCument He. : LEP-FPT-100-BOPA01-004-ML | Rew b

Contractor Tag Number

PO Tracking

Equipment tag for
Monopole eystem

item Detalled Description

LCP SpecHfication Decument/
ALS Specification Document

Supplier

Manubacturer

Catalogue Number
or Drdering Information

Supplied by
Contract o

Installed by

BOM Rew
updaiing
he ltem

B0 ik w

2.0 &

4048

[SURGE COUNTER

METER: 6 DIGIT CYCLOMETER

MINDAU COUNT CURRENT 200 AMPS £/20
IMICROSECOND WAVE

M) HIGH CURRENT WITSTAND: 100 KA 410
MICROSECOND WAVE

METER SCALE: 0-20 mA PEARIL4T (NON LINEAR

1L K-SN-CO-4000-EL-TS-0023.01

GE (PES} A MCT

BIEMENS

3EXS 0300

coosa

ELECTRICAL
INSTALLATION
CONTRACTOR

A Surge couiters supplisd and inatailed ty MCT

501

ETET
|satLner

DC SURGE ARRESTER Ur 314 kv

| SINGLE PHASE, METAL-OXIDE

RATED VOLTAGE Ur - 314 Kv., 60 Hz

[MCOV SB3 KY DC Peak, In-20 K

| MINIAUM CREEPAGE DISTANCE 72550 mun
INCLUDING INSULATED BASE

[/ TERMINAL NELA 4

1L K-SN-CO-E000-EL-T5-0025-0t

SIEMENS

O NL40T5

E]

ELECTRICAL
INSTALLATION
(CONTRACTOR

4oso

501

(=3

ML

4100087318

units)

SA1CBLY
sA1CHLY
SA1CELY

DC SURGE ARRESTER [MCT)

SINGLE PHASE, METAL OXIDE

SILICONE POLYMER-HOUSED SURGE ARRESTER
CAROHA AING

MINMUM CREEPAGE QISTANCE 22250 mm

GRAY SILICONE RUBBER

UPRIGHT MOUNTING

i TERMINAL NEMA 4

ILK-SN-C0-H000-EL-TS-D025-01

GE (PES)MCT

SIEMENS

QI 14-ADZE

(=

unitis]

B
maas

GHE POLE DISCONNEGTOR SPOL 370 KV 1980A 21 KA
x 15

370 kv, 2550 WV BIL 3950 A

21 k4 1 SEC, ONE POLE MOTOR OFERATED
IveRTICAL

|G MOUNTING BOLTS, LOCK WASHERS AND FIAT
[WASHERS

Hy TERMINALS N

EMA 6
INSLLATCR CREEPAGE DISTANCE: 27520 mm
INSULATOR MATERIAL PORCELAIN MOUNSELL GRAY

1L K-SN.CO-8000-51 15001 1.01

GE FES)

ALstom

Bl

SLECTRS
RSTALLATION

st

wnitts)

BI0BLY | CBLIG
B384 | 840
8w | 850
0L/ COLIB
a2cel1/CBLI0

[ONE POLE DISCONNECTOR SPOLT 370 KV 19804 71

270 kv, 2580 KV BIL 1800 A

21k 1 SEC, ONE POLE WMOTOR DPERATED,
VERTICAL EREAKWITH GROUNDING SWI TCH ON
HINGE SIOE

oV MOUNTING BOLTS, LOCK WASHERS AND FLAT
[WASHERS.

ILK-SH-COH 8000 £L-TS-001 1-01

GE IPES)

ALSTOM

SPOLT

couso

ECTRIZAL
[STALLATION
[cONTRACTOR

Jaar2

501

Lo

4072

unitis)

Lasann ) BLaset s

(]
Lsaze ) maLasan ¢
i

IONE POLE DISCONNECTOR SPOLZT 370 KV 1988A 11
KA x 15

370KV, 3850 kV BIL 1500 A,

[21 ka | SEG. ONE POLE MDTOR OPERATED
VERTICAL BREAK, Wi TH TWO GROUNDING
| SWITCHES.

CAW MOUNTING BOLTS, LOGK WASHERS AND FLAT
(ASHERS

ILK-5H-£0-8000-EL-TS-0011-01

aspes

ALSTOM

seaLaT

00501

ELECTRICAL
INSTELLATION
(CONTRACTOR

|#1000eaz0s.

wmitfs]

m1cTY

caLicTY
eLzeTt
caLIeTy

DC CURRENT TRANSFORMER 1425 K BIL
Typs COSI CT

LK HCT-8003- 81 TS-00031

= PES)

JRIOTESD 171450V1-00

coosoy

ELECTRICAL
[eSTALLATION

LoR

FPT

joa4

i

unijs]

B1ct
Bact

D LINE FAULT LOGATOR
Rated voltage 360,5 kv
5,00 uF

BIL 364 KV (HV-LV and HV-GID)

BIL 125 KV {LV-GHD)

W terminal - 4 NEWA holes

T bushings sapacilor unit 6008 ¥, 90,06 4F 125 kv BIL

ILK-BN-CO-B000-ELTS-0210.01

GE [SEC)

EATON

coasot

ELECTRICAL
INSTALLATION
|conTRACTER

joad

uniis]

WAVEFRGHT DETECTION UHIT

WAVEFRONT DETECTION UNIT
[FOR LINE FAULT LOCATOR.

1LK-5N-CO-B000-EL-T5-0046-01

GE {FES)

EE]

[INSTALLATION
CONTRACTOR

4192

501

[

|FeT

4200

4500847874

unitis)

55t

DIESEL GENERATOR

OUTDOCR TYPE ENCLOSED DIESEL GENERATOR
350 W, 0.8PF., 437 Kva
2081 70¢ AC. J0, éW, 60 Hz

LK SH-CO-8000-£. TS 000451

GE (sBo}

EL=CTRICAL
INSTALLATION
CONIRACTCR

500 KA, 25000-201/120 Vac POLE MOUNTED
SUBSTATION 5ERVICE TRANSFORMER

118N C0-8090-EL-TS-0002-01

GE (5801

Pinu

SR

INSTALLATION
C108

Pge 1080 24
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R nalcor

Lower Churchill Converters and Transition Compounds Project
FORTEAU POINT TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS

A
Major Equipments 05
i Contractor Tag Numbar PO Tracking unit for e Hem Detailed Deseription LOP Speeification Document bt ki ::::w e
N Monopal syt % ALS Specification Ducuiment ia of Ordvring Infarmation | Contract No. b
O Mupber O Lisr Em. ¥4 Quuduy

25 KV POLE MOUNTED RECLOSURE ECTRICAL
4202 (591 |LCP |FPT [ose |BOP ML 428z waltfs] | A low - P — GE {3BC) T80 Co0s0Y :l\ﬁm;‘.:\clrwg: [
390 51009 avester supgons e

Page s
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Lower Churchill Converters and Transition Compounds Project
FORTEAU POINT TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS, IrIm" o : LIRS 5085 T
10l

Insulators M Document Mo :_LCP-FPT-000-B0P 401004141 1

Equipmantag
Item Moncpols e Detalled Description LeP Specification Document ! Catalague Number Supplad by ‘BoM Rev updating the Camments
ook Ganiractor Tag Numbar PO Trasking Unit | far Monapola e el Supplior Menuactorer | CHLOE Sl el Trestatled by e

O ripmne PG L) aen 26 Spaniny

DG POST-TYPE NSULATOR

[Post Type insulalor
atater, L

2550 KV
Creepage distance 27252 mm IELECTRICAL
anis) 1 |Cantiswerdrengn 125 kN - SN OO BOCA-EL-T3-001 2401 QE (PES) PRC consar INSTALLATION @

[SONTRACTO®R

4550 501 (LGP |FPT |000 |BOP s
Tap sachian dusile o1 hat-<ip pelvanized,
& hales 18 M, 250 b
iz soctih - dUctie 100 hot-dp galvaniod,
B noles 18 mm dam 356 mn BC. Hexghi - 7500 mm,
um colour grey light.gray - Munsll SBG 010, 1 (411

IPamela
O FOST-TYPE UNDERHUNG INSULATOR.

Caps
 Top section. ductie win het-dp galvanzed,
6 holes 14 mm 754 B,
5ase ssciin - quctia ban hat dip gahanzed.
B holas 18 mm dann, 246 mm BS, Height 7500 mm,
Lightnng Impulse wihatand woltage; > 2550 W FLECTRICAL
:“"“"‘W inpulse vdiwiand wlage. et > 15504/ LK-SN-CO-B000-EL-T5 001201 GE [PES) PPE coos01 INSTALLATICN o
ramum i load bending, Uprght 12.5 ke TRAGTOR
[Mirenum 131ng load tompresson: 800 kN
Miramum faiing loau lorsion & km
creecags dEance. 27792 rm
Maxsmun 85guisr devanon of fre Eaing holes 1°
[Forcelain colnut grey Ight-gray - Munsell 585 7,040.1 (AMSI|

ase1  |so1|Lom

taroy
veaioht of cemplets calumn: 1208 ka
|EFGRY POST-TYPE NSULATORS KV

et b lELECTRICAL ELECTRICAL

4580 |51 fLcP |FPT |00 (BOP 404 fana (ML |asta unitfs) Ll s AN [STALLATION coosol INSTALLATION o
Height 53 mm spprox T i e

1z,

TRRICORE Lo POST MSMLTTOR TS T

[35 k¥ Siloone post isulator %
: ELECTRICAL
3 |rese posine Criical impuls Fiashower INSTALLATIGN crasot INSTALLATION 03
For outds ar pplisalion CONTRACTOR CONTRACTOR
|sctien Lengihc 424 mm (16, 7in} appraic
|C8A Class LP:
K-LINE INSOLATORS § | 355 K Cr Equnalent.

4800|501 |LEP [FPT 1004 (ML 4500 unitis)

Page tras e
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s > ,-r.‘ -Iw BT Lower Churchill Converters and Transition Compounds Project @
FORTEAU POINT TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [MALCOR Document No. ; ILK-AS-SD-8510-EL-001-0001-01 [ mevio] - [E8
Cables & Bus Bars [ALSTOM Document Ho.: LCP-FPT-000-80P 401-004-ML | %
ftem Bqupmmateng (L e Tam Ostiiied Descrlption LCP Spechication Dacument ] Catalogus Numbsr Soppid by EOM My, Comments
No. Contractar Tag Number PO Tracking Unit M::;:k aty AL Spackication Dacument Supplier Manufacturer o Orileting irfarmalion e ctha. Instalied by mn':
B0 Husber £ Lamg Wik bl e
i . SEAMLESS TUBULAR BUS BAR 127 rmim (P SCH. 4D
= | Alurwinum alloy T6101-T6 - -
fsacs |se4 |Lce |pT se. |socs|  asaoererss a5z s nitfs] 16 [Ouekie demorar 141 3m 56 SM-CO-8000.61.78-0028-01 GE (S8c) RYERSON lconsor ELECTRCAL ALY o
. insda dameter 1282 min i
Langht 12m
1750 MCM AAC CONDUCTOR
: = u Alurminum alloy canductor, §1 sirands. ELECTRICAL INSTALLATION
5020 (so1 fLew [FPT |00 m (5020 i oosa k0 m : ILK-SNCO-6000-ELT$-0020.01 GE{SBC) Westburne |coosnt CONTRAGTOR o
FCTRIGAL
" o g = [ELECTRICAL IVSTALLATION
5025 [so1 |Lce [reT 000 5025 m et 1006 K- SN-C 0800 EL-T5-0026-01 gg;;;g\_:: crosot prltbets o
ELECTRICAL .
suzs (a1 [P |#PT o0 . [sazs m LK-SH-CI-8000-EL-T5-0026.0 INSTALLATION coosn ST pTaLATION o
TONTRACTOR
o M Alima wie

5040 (501 |LEP |PPT 000 4 | [so40]  asoonorsds; 4o m 400 [Dametar 124 mm LK 8H.C0.4000 £175-0026-01 GF (AC) Westburne coms SRS HaTALATIN o

Se<tion 83,1 mm* Gt

\wieght .52 kpim

[CRBLE SEALING END
5661 |sa1 |LCP [FPT ML |S061] anitfs) 3 Catve seanng s ILK-SN CD-8000-EL -15-0028-01 weY jcDoso1 T as

Pty
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nalcor|

Lower Churchill Converters and Transition Compounds Project
FORTEAU POINT TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [NALCOR Dociiment o, : ILK-AS-SD-8510-EL-G01-0001-01 i
[ ion & Strain Relief Connects Tom : LCP-FPT-000-BGP-401-004- L =
Cawliitor TG Wdbbal pp— Uit | o amanate, | Moaopete ftam Detalled Deveription LCP Specification Dosument | S Ty Catalague Number Supplied by Instalied Commants
system aty ALS Specification Documant L ar Ordering Information | Gontract No. by
B0 Nanper 0 Lie pain .43 Sty £
ALUMINUM STRAIN RELIEF CONNECTOR
FLECTRICAL [ELECTRICAL
PP leou {na. |52 wnitgs) ik S A corpeci ILK-5N-CD-B000. 61,75 0106.01 NSTALLATION cnosol NSTALLATIGN
ol connecung 440 AWG copper cable
sbemarsia-d |CONTRACTOR conTRACTOR
(ALUMINDIN STRAIN RELIEF CONNECTOR FOR PBGC
[AND ELECTRICAL PANELS
ELECTRICAL ELECTRICAL
o1 fonn [BoP 404|004 |t (5272 unitf=] Bateh  [Strain rwlof canmester LK-SN-CO-E000-EL.-T5.0076-01 INSTALLATION crosos INSTALLATION
for connecting various szes of cable ICONTRAGTOR
PG seckical nd pwss panels
ROXTEC TERNINATIONS FOR PES PEC PANELS. ELECTRICAL FLECTAIGAL
FPT [0 80P 401 004 | ML |s273 unifz) Batch ILK-SH-CO-4000-F1- T8 002631 INSTALLATION coasat INSTALLATION
CONTRACTOR CCNTRACTOR

Pege 480 30
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Lower Churchill Cc and Transition Compounds Project I @
FORTEAU POINT TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS, [NALCOR Document Mo. | ILK-AS-SD-4510-6L-GE 1000101 | Rew o | = v
Grounding TOMDocamentNa. : LEP-FPT-0U0-B0PAT1-004-00 | 1 2 il
Item Equipnmnt tag for Catalague Number Supplied by BOM Rev updating the Comments.
Corastar Tag Mumb ehing Manepole Of 0! pplle P mmer
Na. ekl Ll Untt | penopols system .5 ALS Specification Document SuppheE WARURCEISS | o Grdering Information | Contract M, rcallyd by tam
o i iy tun | Do omay
GROUND CONDUCTOR #2 AWG, Cu
|52 AW stranded coper canducisr |=LECTRICAL ECTRICAL
s300 501 [Lce |PeT [oon feor 4ot [eot | (5306 | ascomassse o " unitfs] Bateh {Sare concentnc (LK-51¢-00-8000-EL-T54007.01 [ RSTALLATION icoosor INSTALLATION o
Lay strancad. [CONTRACTOR CONTRAGTOR
7 swrands
GROUND CONDUCTOR 410 AWG, U
el oh - el lELECTRICAL ELECTRICAL
5302 5ot [Lep |#PT |oon [BoP 4od fond M. |s302 untts) Buich |Bare concen: LK-SH-CD-6020-EL-T8-0007-01 INSTALLATION. coosoi INSTALLATION o3
Loy sranded conRacToR ConTRACTOR
i i GROUNG CONCUCTOR 430 AWHG, Cu, | -
[ YELLOW / OREEN
M ANG srandad eopper eonduetor. FLECTRICAL ELECTRK
5305 |51 |Low [reT oo | (5005 units) Batch |11 nsulated yallow, arean 1LK-81.CT-B000-EL-T8-0007-01 [INSTALLATION s INSTALLATION @
Ly siran CONTRACTOR CONTRASTOR
19 srands.
mECTRICAL ELecTRCAL
= 501 |LCP |FPT 064 |8 |S307 unitis) Batch D1 [INSTALLATION | INSTALLATION @
CoNTRACTOR (CONTRACTSR
WELDED CONNECTION TYPEVS FOR 410 AWG.
CONDUCTOR Ta FLAT STEEL
o far vertizal condusinr ELECTRICAL ELECTRICAL
5314 |so1|Lop [FPT faon [mop |40t [oos b |8314 unifs) 8atch ral snface type VS LK SH-C0-B000-EL- T5.0007.01 | NSTALLATION coosn INETALLATION o
Canductar down at 45 CONTRAZTOR CONTRACTOR
Canduelor sies 40 AWG
weiaing caride » 115
[WELDED CONNECTION TYPEWS FOR 40 AWG.
|COMDUCTOR TO VERTICAL PIPE 31.75 mm - 1016 mam
iP5
ieied comniectan for verica! rondstor ELECTRICAL =L EcTRCAL
5345|501 |LoP |FPY {000 (BoP a0t o e, [5315 units} Batch i sk of verical tes) pe typa VS ILK-SH-CO-4000-EL-TS-0007.01 |INSTALLATION coesal INSTALLATION o
Conductor down at 45° CONTRACTOR |GONTRASTOR
(Conductar SRe: 4 AWNG
|Pipe size 31,75 mm- 1016 mm IPS
ieling cartidge 115
FWELDED CONNECTION TYPE VS FOR 0 AWD.
[CONDUCTOR TO VERTICAL FIPE 101.6 mm - 1524 men
s
Weldsd connectian fo vertical canductar
[ELECTRICAL [ELECTRICAL
5318 |so1|LCP (FPT 004 | ML (5316 unitis) LB wheseiehaioncreiv it i ILK-SN-CO-8000-EL-T5-0007-01 [INSTALLATION jconso) IHSTALLATION 03
orictor dave at 45 CONTRACTER CONTRACTOR
Conaucios sia. i) AWG
01,0 - 152 4 e IPS
canndge f 11
CONNECTION TYPEVF FOR #2 AVG
CONDUCTOR TO VERTICAL PPE 35,1 mom « 1014 mm
s [ELECTRICAL [ELECTRICAL
ssrr [son [Lew |PeT 000 [mor 401 oo [nL (5297 unitfs) Baten oo e ILK-SH-CD ATION oozt NSTALLATION o5
in sitle pf vorteal slue} pipe iype VF CONTRACTOR CONTRAGTOR
[Conducior up (a verheat sl pipe.
[Cancictor ize. 72 MG
[WELDED CONNECTION TYPE VN FOR 92 AWG
O RIGHT
|PIPE 34,75 mim IS
ol a conuector type VIV L £ ELECTRICAL
s3se 501 fuom rer . [s3te nits) Bateh iLI-514-0-6000 £1-T6-0007-01 [RSTALLATIN feposo STALLATION [
w92 MV lconRacToR corrazion
Fige se: 11,78 mm PS
[Weldug carige 45
WELGED CONNECTION TYPE VH FOR 2 AWG
CONDUCTOR T LEFT HAND SIDE OF HORIZONTAL
PIPE 31,75 mm 1P
Welde d conaector type VN =L EcrRIcAL [ELECTRICAL
sa13 5o [Le |Fet |oss (Bor et Jane i (5388 nifs) Batel,  [Conductorts the e kand side of tha hersantal stest ppe. |y o oo Br0D-EL-T5-0007-01 |HSTALLATION (oS0 INSTALLATION L
Camiiitegion 5 e CONTRACTCR CONTRACTOR
oo sae 31,75 mm S oTe )
Welfng caraige 8 45

Page 1m0t
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su, L Lower Churchill Converters and Transition Compounds Project
ORTEAU POINT TRANSITION COMPOUND Bl IATERIAL - VOLTA IPMENTS HALCOR Document No, 1 1LK-AS-SD-8580-EL-G01.0004:04 TR !
Grounding Bocument No. : LEP-FPT-I00-80P401-004-8L. gk
Item Deseription LCP Specification Document | Catalogue Numbar Supplied by Comments
Na. il iy TR ropala sy AL Speciication Document Rapplier ManifSCOUTEC | o Ordaring Iformation | Contract e, ety
fouuee | poine g | Bty
[WELDED CORNECTION 1YPE HC FOR #2 AV
[HORZONTAL CONDUCTOR T0 $IDE OF HORZONTAL
[PIPE 31,75 mom 5
ELECTRICAL ELecTRIC
[s120 501 |ce |FeT 1 [oos w5320 unings) Batch i T8-L007.01 [INSTALLATION lcoasot INSTALLATION o
s st of batiznntal steel pipe bpe HE. & &
Conductar sizn 42 AWG ONTRACTOR CONTRACTOR
P size 31,75 mm IP5
Wilding carldge 4 45
WELDED PARALLEL CONNECTION TYPE PT FOR TWO
416 AWG HORZONTAL CONDUETORS.
jromzontal paraliel twough cunfdcion x
FLECTRCAL ELECTRCA
523 (so1Lce |FeT s untfs) A IL#-§H-CO-B00-EL-T5-0007-01 [INSTALLATION coosat NSTALLATION
s CONTRACTOH CONTRACTOR
abia tap 40 AN
Wlday cartrdge # 200
WELGED CONNECTION TYPE Vs FOR 410 AWG.
|CONDUCTOR T0 VERTICAL PIPE 1524 ram 254 som
PS
\Welde d cannection for vertcal conducter LECTRICAL ELECTRICAL
5122 |sa1 [Lce [FPT (o0n (0P 401 fond | (5328 unifs) Batch  |io sde of verical stenlpipe fype VS, LI-SN-CD-600-ELT50007-01 [INSTALLATION fcnosor ISTALLATION L3
Candictor down at a5 |CONTRACTOR CONTRACTOR
Candueion se. 41D AWG
Fpa wize, 152, mm- 264 mm 195
Wolding earitige # 115
|COMPRESSION CONNECTOR T TYPE B - .
lYcaca
ELzcTRIcAL ELECTRICAL
e [C-Shose compression conacior
5330 |so1 |Lee (PpT |aca [Bop 404 Bo4 [ [s330 unitfs} Ll s s SR c:SH-C000. L. T8 000701 [ESTALLATION consat =
Frun 250l -2 S s
Tan B 8o+ 48,
COIPRESSION CONNECTOR TYPE G
F abwee Siapre-cion comante ELECTRICAL FLECTRICAL
531 (504 [Loe (PT jsazt wsis) Batch o e LK-51.CO 8000 £1.-75:0007-01 INSTALLATION coosar ous TALLATION [}
o & CONTRAGTOR |COMTRACTOR
op 343 5t - 250 MCH
(COMPRESSION CONNECTOR TYPE C
- shape comprasson connestar
ELECTRIGAL ELECTRICAL
5312 a0 |uee [rer oot [m_ (5332 unifs) maen [ ST poioe RN S ILK-SN-C-5000-FL- TS 000701 [ NSTALLATION coosot INSTALLATION @
gt COANTRACTOR [CONTRACIOR
Tom 36 AWS - 20 AWG
COMPRESSION TERMINAL 1 HOLE
ELECTRICAL ELECTRIGH.
5350|501 |Lep [EPT |oon |aor |40t oa4 [he. |S350 unifs) datch | Haauy duly tn plated ooppar campiession ermin LK S4-00-8000.EL TS10007-01 [INSTALLATION cosor NS TALLATION @
for 440 AG v copper songuctor CONTRACTOR CONTRACTER
o 1 hoie teminal gt
COMPRESSION TERMINAL  HOLES
mECTrICAL
s151  [se1 [Lee |FPT leon (Goriaor oo e fs351 unis) B3tch [Heavy duty i piated coprer compresion letmma LKSH-CD-B000-EL-T5:0007-01 [NSTALLATION cosso: =
(or 410 AG . copper canductar coNTRACTOR
ic NEVA § temiral pat
[COMPRESSION TERMINAL 1 HOLE
ELECTRCA ELECTRICAL
5054|501 |Lce |FeT [n00 {BoP (401 [o0a [r fs354 untfs) pagy [ by ppenaomprassio) gt || K3 C0-4000-ELTS.000701 [INSTALLATION comso INSTALLATICN o
[fou 410 AWG etr. copper conduclar (CONTRACTOR CON'
to 1 hole 50" lermminal pad -
[COMPRESSION TERMINAL | HOLE
ELECTRCAL ELECTRICAL
5357 [sad |Lom |FRT 004 |1 (5287 untfs} ik [y oy s bkl cippe; pomprasy et LK S-C0-8000-EL-TS.0007-01 [INSTALLATION coosot INSTALLATICN o
JMAVED 5 et oy (CONTRACTOR CONTRACTOR
[te 1 hole & rmm terminal pad
COMPRESSIGH TERWNAL 1 HOLE
ey iy i sl capper CoMfre esim termaal
for &0 AWG ol coppas conductar ELecTRcaL
fsass  so1 |uer reT jeo4 M. |s3s2 nitfs) Babch 11 hote 10 raam Scaminot pod ALLATION lcoosot INSTALLATION os
coNTRACTOR CONTRACTOR
ROl TGR FOR GIE COFPER GABLE 10
BAR TYPE GEZIW
|iigh copper atiay in pisted greund connecior L eCTRICAL ELECTRIGAL
5370 501 fLe [FeT |oon fmop| 4ot foss [ (5370 unifs) Batch  [for joming ane 20 Sol - 250 MCH LKEN-CD 8000 EL-TS-0007-07 [INSTALLATION coase: INSTALLATION @
|copper condusinr to fiaf ber ICONTRACTOR |CONTRACTCR
Complete weh bats nuts asd kck washers
' A

Fage 1640 34
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*TOTH Y Lower Churchill Converters and Transition Compounds Project @
FORTEAU POINT TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [HALCOR Document No. : ILK-AS-S0-5510-E1-691-000109 [ Rev Ho. : e #a
Grounding OM Document No. © LEP-FPT-000-B0P401-004-ML | W o
Irem. far Description LCP Specification Dacument | catslagus «umn-n Supplied by BON Rev updsting the Comments.
fral ontractor Tag Number PO Tracking Uit | o s suppller Manutacturer | GRS T ol Installed by o
fommber | MObine g | Pooussy
|GROUND CORNECTOR FOR TWO COPPER CABLES
|TO BAR TYPE GL2929W
g copper sl tin plated grond conmacics
[for jpining twe 240 Sal - 250 MCM [ELECTRICAL |ELECTRICAL
|s371 |50t [Lce (ke Juoe |mor 401 o4 [, [s37 uatis) Batch  [parsiiel capper conductors to it bar L& SH-CT-5000- B -15-0007-01 NS TALLATION coctat NSTALLATION 0
{Complets wih belts nuts and lockweshars far 10 mm bar CONTRACTOR (CONTRACTOR
[GROLNG CONNECTOR FOR ONE COPFER CABLE T8
|BAR TYPE GBIV
i coppur aoy ta ted roun comnacor | — I —
5372 |01 |Lce |PeT 8372 unitgs) Datcny  [Orioinng ore 20 Sal- 1—"" ILK-SIN-CO-8000-EL-TS-0007-01 [INSTALLATION i NS TALLATION L]
pandorelelipln, lcoaTRACTER CONTRACTOR,
Comgluie wih balts nuts mdmrkmlmlﬁl 18 men bar
CONPRESION GROUND COHNECTOR FOR TWD
HOLES TERMINAL TO STEEL BEAM
[ELECTRICAL ELECTRICAL
|sare. 501 [LCP [FPT unitfs) Batch | Comomesion terminal typs Blimdy YCIB-WO28-310- 21 ILK-EN-CO-B020-EL-TS.0007 01 INSTALLATION. lonoso usmu_amm ]
G i [CONTRACTOR TRACTOR
[t steel Dickness frmm
[RAISED FLOOR PEDESTAL GROUND CONNESTOR
FOR COPFER CAHLE 2/0 WG TO RASED FLDOR
PEDESTAL ELECTRICAL ELECTRICAL
[s377 {501 |Lcp [FPT [aon |aor o [oad (M. (8377 unifs) Batch 4o SN B000-EL-T5-0007-01 | NSTALLATION cooso (NS TALLATION L]
[TYPE BURNGY G 6208 F CONTRACTOR CONTRAZ1TR
GROUND CONNECTOR FOR THREE CABLES TO BAR
ITvPE G282
10 coppes atiop bn pisted groand connacics [ELECTRICAL secTRcAL
ls37s  |sud Lo [PPT (000 [BOP 4cd [ood [r }m s PO botsibney by Lol 1UX-SH.C 8003-ELT8-0007-0% [STALLATION cossm AISTALLATION o
allel COPPE c o Nat s CONTRACTOR CONTRACTOR
[Complete Wilh BOIS nuts anrd lock washess far 10 mm car
ELECTRICAL |ELECTRICAL
5300|501 |LeP |FPT [0o0 |BOP 401 004 [ra. ($380 untis) Batch (3300 LARGE X 240 i LONG IL#-SN-CD8C00-EL-15-0007-01 | INSTALLATION coosin INSTALLATIN. )
[FADE | hale 12mm OONTRACTOR |CONTRACTOR
may
[Gahvanized steel gracient cosucl mat
Dimmenzoss. 1600 e x 1200 mm e ecTRcAL rLECTRICAL
510 (51 [Lop |FT 350 unitfs) Batch |Gabanea siesl with 150 e squate mesn L K-SN-CD-8000-EL-T8-0007-01 [INSTALLATION coosor (NSTALLATION o
(Compieto ywin 3 gmuresing eannecars type G& |conTRACTER CONTRACTOR
for canneckng 4T AWG graund condiuetor
FUC COATED STEEL CLANP
(Gna hols PYC coaied steel clamp ELECTRICAL FLECTRICAL
fsass 504 |Lew [Fer lons 1 |s285 unk(=) Batch sceptertype CS or aqual ILK-SN-CD-8090-EL-TE-0007.0 1 [ HSTALLATION lcousor INSTALLATICH o8
[CONTRACTOR CONTRACTOR
SLERVE
LECTARICAL e -
5357|501 |Lem [#PT (000 (8O |40t ond ML |5307 nit(=) Bateh  [For 40 AW coppar condustar (LK-SN-GD-6000-FL-TS $007-01 [INSTALLATION (coosol (NS TALLATION [
CACWELD fype 54262516 [CONTRACTOR CONTRACTOR
FLAT OWEGA HOLDER
Gananized slvel flal cmega holger
ler e epaxy nulator e e wal e ECTRICAL [ELECTRICAL
jssss a0 Juee [reT oos [ne. [s200 unis) Baich [Distance rorm e wall 50 mm £-5-C1-6000-EL.T6.0007.01 [INSTALLATION coesot sTALLATION L
RACTOR lconTRACTOR
Maurteg harceare dmear 5.4mm
insalator maantg hok: 1 hote 14 min

g3 N
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Lower Churchill Converters and Transition Compounds Project

FORTEAU POINT TRANSITION CCMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [NALCOR Document fi. : 1LK-AS-SD8516-ELGO1-001-01 Revia. [0 Ty
Cable Trenches [ALSTOM Decument No. :_LEP-FPT-000-BOF-401-004-ML Rev Ma. © 3 0%
W] e rotmac o | B i i | wpe | o || o | ey | B
g | #otmmn | 76 ooy
FLASTI EABLE TRENCT
54z - ™ fix-en.c0 000 1. 75 0008.01 e 580 g e coosan lossTALLATION o

SEEszazas

I 1

Pags 14 da 24
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Lower Churchill Converters and Transition Compounds Project m)
FORTEAU POINT TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS NALCOR Document No, : ILK-AS-SD-510-EL G01-0001-01 [ Rev o] R T
Hardware & Conduits TOM Document No. : LCP-FPT-000-BOP-401-004-38L. | Reviia:] ok
Hem Equipment tag for | Monopele Hem Detalied Description LCP Specification Document | Catatogue Number Supplied by Jom e Comments
Na. DS M RaTaching UNE | Manopole sysem | any ALS Specification Document Adppliar ManUfacturet | . oraering Informalion | Contract No. i I:I’:‘i::‘:
T e
|DEAD END TYPE BURNDY £ OR
(EQUIALENT
[ ELECTRICAL
=15 [so1 |Loe [FPT (000 |50 l4ot 004 fmw [s515 [ 4soomstes | osr2 ] wnits) 8 |righ stengih alumnum desd end clamp 1L SM-CDB000.E1. 75002601 (GE (58T ot NSTALLATION o4
For dead and aftachmnt of 12,4 rom alumows(d wic CONTRAGTOR
T1GT BIF GALVANIZED STEEL SHAGKLE SZE 5.9 mm
sy
Hot dip galvaniTed steel shaciie site 15§ mm (587 -
201266
Urimat: 1033 177, 2 kN (40000 =)
5516 [so1 [LoP [FPT |000 eom (401 Jond [l [sstc | esosseres | sors 0 (s ®  |Opening 24 mm 094 LKCSH-CO00EL TS 00801 GE 1530 cesot [
| Clestience I8ngin - 88 mm (3 57)
Ch gavanized slee] rarde 5 bal 155 mm (587, oA
(umber 193038)
end stainlees stee colter pin
ksterence arming pum ber 759238
SHELD WIRE DEAD END ATTACHMENT
For desd end atiachment of 12,4 mem ahumowold wie
Inchiding ane dead end damp (em S518) GE [SBC) / ELECTRICAL [ELECTRICAL
5520 |51 [LoP (e 000 |aop fans o4 [ [ssen uritiz} Batch LK-5H.CO-8000-EL-TS-0026.01 | INSTALLATION o5t INSTALLATION o
ong anEHior shickie CONTRAZTOR. CONTRAGTOR
Geie i clam  {/tem 5371y
and an growd clam (fem 52721
SHIELD WIRE ATTAGHIWENT SUBSTATION FEEDER
Faf azachmaent of 12,4 mm 2lmweld wie
inchuding e dend £nd ciemp (Eem 55151 GE (S5} ELECTRICAL ELECTREGAL
sa21 (01 [Lce |eeT foon [mom 401 oot [uL [ssz1 anits) Batch  [ane ancher shackie LK-SN.COA000 EL-TS000807 [INSTALLATION comst INSTALLATION o4
lan round ciamp ttam 5772) CONTRAGTOR CONTRAGTOR
|anit ene ground clamp fitem 5376
[50 men FLEXIBLE CORRUGATED GRANGE CORDUTT P——
5525 (501 (LCP [FPT (non (BoP 41 [oad L [ss2s m Satch  [FORFOCABLE Lkancosomo LT 02001 [SLECTRICAL NSTALLATION cossot INSTALLATIGN L]
[CONTRACTOR
CGNNECTOR FOR 50 mm CORRUGATED ORANGE
il FLECTRICAL INSTALLATION ELECRI
s526 (501 (Lo [P |00 |2oP [404 004 [mL |ss25 unitfs) L N LS50 B0 EL Te-a0z001 |ELECTRICAL ! coosa StaLaTon o
1o @ janction bo.
FVC CONBUIT 50 e DIANETER
esar s fucm v (os o ot o . ssar it OES e — | 2000575 min [ELSCTRCAL INSTALATION coosn FeAvre p
Eiactrical lype atove ground instalialion 4 [CONTRACTOR
TRANSITION GOUFLER FOR 50 mm CONBUIT
tsterpract transiuon copler ELECTRIAL
|ss7a |sot |Ler |per |ono |Bor Jant [oss |wi |ss7e unitis) Batch | For jsiming 50 mim PV conduit | LK-SH.C0 2000-£L-T5.0008.01 E'éi%”“““"m comsnt INSTALLATION o
o 50 mm liguic-tigh ot CONTRACTOR
LIQUID-TIGHT CONDUIT 50 mm DIAMETER
CLECTRICAL
5575|501 |Low [FeT (000 |BoP (01 food |ML [s575 unfifs) Batch  |Liquid-tight fiexibie non metatis condit | L5360 BUOD-EL-TS-0608.01 g;i%’i’g%é"“‘““"’” cocsnt INSTALLATION 03
emeter: 50 mm CONTRACTER
CTGUIS-TIGHT CONNECTOR FOR 58 mm CONDUT
5550|501 (Lop (FPT |oon (2o [aut {004 i {sssa unigs) Matcn LIk light commbcto | L-6N-CO6000-£1. TS 00801 [ELECTRICAL INSTALLATION coasot NSTALTION L]
ror connecting 50 mem kuid-nght congus CONTRACTOR CONTRACTOR
[12:2 jonction pox.
| STAINLESS STEEL STRAP
Srainlese stol stinp 20 mm ke ELzCTRICAL
sses |so1 Lo 5585 unitis) Batch  [far fixing VUi oM caniduit and ground eandustar ;i‘}%’“"“w‘“" crnsny INSTALLATION a3
[ CONTRACTOR
ELECTRICAL
|A1200 series single alumnum chanae! [ELECTRICAL INSTALLATION|
S0 100 \LAE [PET | AR 1EIOF 491 |4 . [0 itts} Bt b mesions, 41 3 mm 1 41,3 mm CONTRACTOR RO ANy o
Length: 5m s
ALUMINU SINGLE SUPERSTAUT PVC END COVER
ELECTRICAL
5535 501 [LCP |FPT 1 (004 (ML 5535 uni(s) Batch | PVC end cover ﬁmsr‘lu‘nﬁ‘ | CD050 INSTALLATION o
for A1200 serios wrgs skaminum channs conTRACTOR

Page 10 24
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Lower Churchill Converters and Transition Compounds Project @’
FORTEAU POI NSITION C UND BILL OF MATERIAL - HIGI LTAGE EQUI S NALEOR Ducument Ho. : L K-AS-SD-1510-EL-GE1-9091-01 [ revne. ] _fd
SSTR Hardware ALSTOM Dacument Ho. : LCPAFPT-000-BOF 43 1.004-41L | Rewia. ] T
Item - Item Detalled Deacrlption Lep Specification Doeument ! Catalague Humber Supplied by RoMB Comments
No. ettt T ikt sf PO Tk Untt ] Monapote system ALS Specification Dozument Fruslm, Manutacturer | ., & idaring information | Contract No. {nptalib ':::":::
Passmoer | Peimcnes | waGutiy
[ELECTRICAL
5% |son Lok [peT |00 jmoe e [ood [N (580 wnitgs) Batch i iy coosat INSTALLATION ay
lsrvo sids 25 7 mm 117 CONTRACTOR
[K-LINE INSULATOR # KLOPOZT e squvalent
STANDARD EYENUTS, DROP-FORGED HOT DIF
|GALVANIZED STEEL
3eit Diam 18 mim (3149 mcTRICAL
sest |smt Juce [per Jooo Jmom faor  Jose m [ssse allfs) Bateh  [Swe 127 mm (127 e FarLLATIaN lcoas0n NSTALLATION «
Opening 38 1 men (1112 [COmTRAL conmacion
W = 50 8 men (212
=702 mn.
[HUSHEL #6502 or agquivalent
STANDARD MACHINE BOLT (CROSSARM BOLT OR
THROUGH BOLT. HOT DIP GALVANIZED STEEL
: ELECTRICAL
sesz [so1 |LoP rey [ooo |Bor 401 oo [mL [sesz unls) Batch |Eol Length = 304 B (127 o MELLATIH coosot INSTALLATION o
Tarend Length = 152.doum (5] ConTRACTCR
Dia 18 men (34)
HUBBEL #3912 or ecuvalest
LAG SCREW, HOT DIP GALVANZED
" ELecTRICAL
553 |s01 |Lep [rPT |00 [BoR amy uniga] Bateh  [Longth 127 mim (5 LI BeTALATION) coosot \NSTALLATION o
Daa 127 i (112 CONTRACTOR
FUBEEL #5075 or ruivatent
DOUBLE-ARMING FULL THREAD BOLY 18.05 frm
(214°), HOT DIP CALVANIZED STEEL ATRACAL
[ELECTRICAL INSTALLATION
anige suteh coosa 1
554 [sa1 |Lep [rer fooo [Bor et [oed ML (sess 1 et Lo THeLY s o=
[B0it Leagh = 405 4 mm (167
JHUBBEL #8836 ar equevalent
[POURLE-ARNING FULL THREAD 8OLT 15.05 mm
{347}, HOT DIP GALVANIZED STEEL
. FLECTRICAL
685 (501 a0k (401 |ond [ [sess unitis) Bateh  [comploted wilh 4 square nuts T IBTALLATIN coasm NSTALLATIGN @
it Larth = 6086 mm (26"} CONTRAGTOR
IHUBBEL #6504 o1 seeeslant
- & SCTRICAL
sose 521 uon [per [ooo sap et foae . [ssss vty - FLECTRCAL NTALLATION — T O =
o (3647 coNTRACTOR
HUBBEL MDFAW1S e equvstert
LAG SCREW, HOT DIP QALVANIZED
- STl = SCTRIGAL
5657 |sa1  |LoP |PPT Jono o0 |wiL [s657 unigs) Batch  |Length 59 mm (2 Eéﬁq‘_}‘gg#;ﬁ"s“‘“""" coosot INSTALLATION 03
Dia. 6,4 e 144"} CONTRACTOR
HUBBEL 1722GF or squivalent
GALVANIZED STEEL
Washet side: 2'0.0. X9 G ELECTRICAL
sest (501 |Lce |FPT [on |mop 00 [ [sese unitfs] Batch Mol Dis. 20,66 mm (AH1E] 55;;%"5““‘““" coosgt INSTALLATION B
Balt Cia. 19 mm (247) 4 coNTRACTCR
UBBEL #5406 or eauivalert
GALVANIZED STEEL SPRING LOGK WASHER
Stack £x 48 mm (14 x 216 ELESTRICAL
5653 [so1 |LeP [FPT (000 [omfaoy |oca (ML [s65e unitgz] Bateh [iate Dia, 2066 mm (1316 e e TALLATION crosor [IHSTALLATION 4]
JBalt s 18 mm (3747 |CONTRACTOR
[HUBBEL 84037 ar ecpsivalens
[ROLLED STAPLE COPPER COATED (DIAMONT POINT|
engon = 5 bmm (2, " ELECTRIGAL
see0 |so4 |uep [FPT |ooo jaop (401 [ona (e [ses0 unitis) Bateh  [inside = 127mm (1/2) 5‘05’“‘3%‘::‘5:;‘“5‘*‘-‘-‘“”“ coaso INSTALLATION 2
(Wth » dme {0.182° 2 CONTRACTOR
HUBBEL 98154 or equivalent
[EXTRA HEAVY DUTY ALUMINUM PLATFORM 4657 mum
(427 wio=
i roes face 10 face langth 5142 en (17 A1 2 : e ECTRICAL
sest [sor [Lce [Fer oo fmor|uot ot | [sese wnits) Eatch  [Boam Lengm 6058 e (20 1) ek e iy Ed NSTALLATIGN o
Undarm venical loza 13813 b [CONTRACTOR
ingle canter vericai load 8533 1o
Thiee vertical ioads. 3700 1
HUBBEL #CPEHDIE?
[l LN

Paga 20da 24
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R,na!‘.:.‘,:?[ Lower Churchill Converters and Transition Compounds Project @
FORTEAU POINT TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [NALCOR Document No. :_ILK-AS-50-8610-EL-G01-601 81 [ Reetio.:] jid
[AL5 oM Dacu

SSTR Hardware ment No. :_LCP-FPT-000-BOPAG1-104-ML [ reena | g8

BOM Rev
Instatied by tipdating
the em

. lwm LEP Specification Dacumenti b akcnirer Gataloglie Humber Camments

ftem for:
prid Conlractor Tag Namber 0 Tracking U | Manopala system ALS Spacifization Document or Ordsring Information

P i B e siem B Guuilly

AL i ix
|18 AASC TO NEMA & TERMINAL PAD

[For coaneching 1 x AAC 40266 MM, ACER w440 AWG
o1 |o04 (L |ssez uniz) oo T o o ATALLATION coos01 nSTALLATION o
Tarminal pad vadih - 75 mm (2 CENTRACTOR
Camplale wilh stainless stzel bofis auts and washers,
BEFCOR #AFNC-12-40 ar equivalent

/AL UMINUM ALLOY T BOLTED CONNECTOR FOR
[ALUMINUM CABLE MAI TG CABLE TAP

For catre 1o Cable comnacton [ELECTRICAL
004 w5651 anis) Batch  [Run | x AAC 010-288 MCW, ACSR Bi-41 AWG sonducior e ELATION| coosot rSTALLATION o
Tag: 12 AAC 410266 ICH, ACSR d-40 AWG conchrrior CONTRACTOR
Camprate with staindass steel balli nuts and washers:
SEFGOR $ACRCT 1513 ur equvalent

ALUMINUM ALLOY T-CONNECTOR FOR ALUNINURT
AND COFFER CABLE TO CABLE

onucer o Ve

| Kisrmirom of coppar 170 SU-250 MCM " IELECTRICAL

ssss v [uor [re fosa oo ot fooe . [sess wargs) Ben  [ACSR V1)) ELEcTac st anon oot R TaL TN 0
idi « 8.2 men 290 ConTRACTon

Longth = 135.7 mm (5587

(Camplete with stainlcss sl Bolts, nuts dnd washers:

BURNDY MNTRZIAZIA o equivalent

TWO HOLE AYLUG CODE CONDUGTOR LONG
BARREL

For 750 MCM conductar . |F1 ECTRICAL
51 [LoP (FPT (000 [BOP 401 food L fseas wnitt=] Baich  |énya Hole Side 12 7w (/20) T R TALTON crosos mSTALLATION o
|Stoa bl spacing 25 mm (2-3Mdin) 2
| Tatal Longth = 174.5mm 5.7y
[BURNDY 37AI02M or equivalent

(A FT SOUTHERN YELLOW FINE FOLE
ol lanath: 13716 mm (45 FT}, Class | ELECTRICAL

M inimum e etmforsace st lop 38 mm (27°) FLECTRICAL INSTALLATION] ]

1454
|STELLA-JONES mude or squivaient

Fge2ide 24
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Lower Churchill Converters and Transition Compounds Project @’
FORTEAU POINT TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [MaLcon Docsment we.:_wxassTESIDELCO [ roviie.: = i
Bolts, Nuts & Washers [ALSTOM Document Na. | LCP-FPT-000BOF 410 | raviio.i] D a8
tem Equtpment tag for itam Detalted Deseription LEP Specitication Document ! Eatalogue Number Supplied by et Commarts
g Contractor Yag Namber PO Trcking unit o e i Supplier o O e o ) (s i Instalied by g
Komoser | g
B Tirnm T
mm
RscTRCAL
2t [t [rer - it B oo s 85508 ELscTmeaL T LATON cocean s taLuAmon u
Diaratar 127 mn [CONTRACTOR
Lenge 0 o
STANLESS STEEL BALT 17 mm DIAMETER, <A
9 FLECTRICAL
5708 |so1 [Lep [FPT |ono [aor (4ot |oos ML |3700 uni(s| Baich | Hexsgos! suiness ies) bot S5318 gfui’ﬂ’ﬂ‘a"ox“““”m’" ] IMETALLATIGH o
Gismatar 127 mm CONTRACTCR
STAMNLESS STEEL BOLY 127 mi DIANETER Lodd
e
iy EccTRicA,
srar {so1 |LoP |PeT ooa [mop f4nt fosa |wL [s7or s} Batch  |exagonal sminiass siasi bot SS316 ﬂ“r'nm:m““m letoson HETALLATION o5
Daneter 12, mm pesin CONTRAGTOR
Length 40 men
SILICON BRONZE BOLT 12,7 mm DIAMETER, L=4% mm
Hecaqotal s1con biohze ha ELecTRicAL
510 |son [uep (et food [mor fsot Joos | [sTi0 untie} Baich | Dametec 127 Conmscron AT consmn 1 ALLATION w
Longih £5 mm [conTRACTOR
GALVANIZED STEEL BOLY 12,7 mm DAMETER. L¥28
mm
ELECTRICAL
s7zr a0t |use [feT load e, faT27 units) Datat | Henrm pabvingd et hok L A B LT coosot IHSTALLATION L
Siametr 12 mm COMIRASTOR
Lanaih: 25 mm
STAINLESS STEEL THREADED STUD € mm DIAMETER
[Stariess sior! S550M fmesded wtat Sy
orfasteng e stctual steet [ELECTRICAL SSTALLATION L o
js730 561 |LCP |FPT 004 e [STIO unitfs) Balch - ;:::‘::'-'-ﬂ CoNTRACTOR jcooM0" ;i::::l# w
GAL EEL BOLT #5,3mm DIAMETER, L=80
mm
A ELecnical
5732 |sot [Lep |FPT [oan |BOF 401 (nos 1 [4maz unitte] watih (Koo gaveriad masl b ELEUIRICAL YATALLATON, cousan INSTALLATION o
Diaratar: 155 rim FONERACTON
Loy, 20 v
| GALVANIZED STEEL THREADED ROD 12.7 mm
g ELECTRICAL ISTALLATION ey e
55 fson fuoe P [oon [Bor fsar [oss . (5738 wnigs] Baecn e ELECTRAL N coesot IBSTALLATIEN "
Diameter 127 mm [CONTRACTOR
STAINLESS STEEL NUT 12,7 mm. DIAMETER
FLRCTRICAL
5760 |sot [Lep (et |ooa |mor [0t o | (70 Bateh  [exagons/stainiess sao m £5304 e ATALLATIoN cuesn INSTALLATICN n
Diameter 127 mm |CONTRACTOR
[GALVANZED STEEL HUT 158 i CIAMETER
| ——— ELECTRGAL INSTALLATION [ELECTRICAL
5743 [s01 Lo [rer oo [mu. [sTa3 ) Batch “ Sieainat ALTOR [eoesor IS TALLATION o
s i contRacTOR
SILIEON BRGNZE HUT 127 mm GIAMETER TH
ELECTRICAL
57as  |50f |LCP FPT 000 |BOF 401 (o004 ML (5745 unltis) Bateh  |Hexaganal siicon bionze ain ;ﬁ;ﬁ;g‘“““‘"ﬂ" |consor IHSTALLATION aa
Carmete, 32,7 ton il CONTRACTOR
/GALVANIZED STEEL RECTANGULAR REGULAR
NUT 12,7 mm DIAMETER
FLECTRICAL
star  [sor fuce feer |ooe feor jeor Joos m |srer untis) [EIUR R p—— e—— %;‘6:‘“““‘“‘ lcousor METALLATION @
{10 = s sgle segremin chaneet Contracior
Ceametes 127 rrm
GALVAMNIZED STEEL NUT 12.7 mm DIAMETER
ELeCTRICAL
74 fsof [t [re oo Jao faot faod | (sTan unhis) Wik [emoamlombecized tualack ettt b i st (NSTALLATON G
Diareter 127 e ARG
STAINLESS STEEL FLAT WASHER FOR 12.7 mm BOLT
 DIAMETER
E RECAL
Saries stes fat washa SS316 ELecTrICAL WS TALLATION " -
5720 fson fuep [P1 [ feoe faot foos fna [srs0 nits) Bakeh [t ot b redcidonrs L pasor: raTauATEN
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’K‘ lC 7] :
LA e Lower Churchill Converters and Transition Compounds Project @
FORTEAU POINT TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS |raLcon Document o, : KAS-sDest0ELLD | Revha. ==y fd
Bolts _Nuts & Washers [aLsTOM Document o, :_LEP-£PTa0080P 400 | Revhio. | I
BOM Rev.
ftem Equipment tag for iam Defallad Dascrption LGP Spucification Document | ‘Cataionus Numbsr Supplied by Commerts
e Contractor Tag Number 70 Tracking g | B o | Manopola oty ; s el Suppller e O O N he
PG Tt mal P Lt e W
FLAT WASHER FOR 127 mm
DiamETER
SCTRCAL
73 [sar L [Fer [ooa [mom laat Juoe |ua, fs7ss unigs) Bakh  |Siicon beonzs tit washer ELEET AL NTALLATIR cooton STALLATON ]
For boll sarneter 12,7 men conmracton
GALVANLZI TEEL FLAT WASHER FOR 12,7 mm
BOLT DIAMETER
ELECTRIEAL
5754 [s01 |Ler |FPT (oot [BoR |aat oo L (o750 wnltfs) Batch  |Caarized sivel flat washar m;g:g:‘sm‘“'“” cooen) INETALLATIGN w
For kol dismeter 12,7 mm |CONTRACTOR
[GALVANIZED STEEL FLAT WASHER FOR 153 min
EOLT DIAMETER
ELECTRIGAL INSTALLATION EcEcTROM
(8783 501 |LCP |FPT 004 |ML |$T58 una{s| Batch G ed sienl et washer CONTRACTOR jcoost [IHSTALLATIOM ()
Far balt diameier 14,3 mm =
STANLESS STEEL LOCK WASHER FOR 127 mm KBET
CIAMETER
EECTRICAL
Staliess stee] lock washer SS316 ELECTRICAL INSTALLATION
ST70 |501 |LCP |[FFT |0D0 [SOP (401 (D04 |ML |8770 Batch Py 127 o RACTOR [CoOS21 EJ:\_ALMI}& s
GIZE LocK TZ7 mm BOLT
DUMETER
ELECTRICAL
5735 (a0t [Lee [BPT 00a |BoP |40t foos ML [sT7s sy Bateh | Slicon bronas lock washar L P AL lconson INSTALLATION o
Far bot diamelar 127 mim CONTRAGTOR
GALVANIZED ST LOCK WASHER FOR 12,7 mm
BOLT DISMETER
le.ccTRa msTALATON
[sris  json fLce P oo [m (sTT0 unnis) Batch  [Gavaraod moel lock washar 1 Do L
For bot dameter 127 mem CONTRACTCR
GALVANIZED STEEL LOGK WASHER FOR 150 mm
i ELECTRICAL
o o o g - POV o s EOL, g
Fos aok danetes 19,0 CONTRACTON
[STAINLESS STEEL BELLEVILLE WASHER FOR 121
mm BOLT DWMETER s
750 [sai fuce freT b0 fun fs730 nitts) Bach | Sress stesl betwelie washer S5 17794 ELECT AL BRTALLATIN cooso: NSTALLATION L
For kol sameter 12,7 mrn G coniRazToR
Flat ket 2057 ¥ {6360 ) aparise
UALVANKIE STEEL BEVEL WASHER @185mm h'nM
Gabianiced slsel el washar ELECTRICAL
5718 [so |uop |FeT oo |or 4ot [oos [k [a7es wni(s) Bateh | For ball dismetor 16,0 iy EOCTREN MEEATON criosay (NSTALLATION 0
Side simensr 32 min CONTRACTOR
[STABLESS STEEL QUICK BOLT & o DRMETER
S ELECTRICAL INSTALLATIC ELECTIEA
575 |50t |LeP [FPT (000 B a1 [ooe | fs7as unfs] Bagn  |Jmmetar dmm AL LN cnosat NSTALLATION o
Tomadeu iengih 18 mm CONTRAGTOR
(Cearpota vrn o, ot ane eck washer
GALVANIZED STEEL BOLT 458 mm DIAMETER, =30
s
L FCTRIZAL
ss21 {01 [Lee [rer lo0a [ [sez1 ntfs) it | |Horrerl guivesicnd e bt m’-‘;;"‘g‘*m‘"““““"" lcoosny S TALLATION o
. e [CONTRACTOR
Orameter 15 mm
Lag=y 50 men
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Lower Churchill Converters and Transition Comp ds Project I m
FORTEAU POINT TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS : : @ | Rev o, ;| P
Connectors |ALSTOM Dacument No.: LEP-FPT-000-BOP4D1-004-ML Rev He. ;| : i B
Item Equipmenttag for | Hmopole Rem Detalled Deseription LCP Specification Carument Catalogue Number Supplled by BOM Rév updating the Commants
No. Sombcheti Nud ke UNE | Monopole system | iy ALS Speclication Document Bfbtin TAUTENIT | o Orgering Infarmation | Contract N, nahils tem
O Kumbas #0 Guaatiy
ATATEN Lo
leror s [Les [T 04w [ernt unis) 2 |AL-CorosaRing (LKSNCO-B0DELTS026-01 |G (PES) TeD fcoosat o
5792 [set |LeP |FPT e bl b s} iy (et i Ol il LK-SNCO000-EL-TS-0026.01  [OE (PES) 180 lenosa: e LA o R
6703 [so1|Ler [P [ooo |mom fant oo e [570n wnlts) 16 |81 Through Tuba to Tube Siraight ILK-SN-CO-B0I0-ELTS.0026.01 |G (PES] re0 lonasor D e AT 04
6764 [sov|Lek [FPT [000 | MGR Jan1 joud e, 8704 units) 4 |AL-Through Tube To Tubs at 50 Dsg ILK-SN-CO-B000-EL TS 026,01 [GE (PES) ThI lconsot e i A o e Y A AL L s,
5705 |su1 |LeP [FPT 000 |BoP faut [ond 1 |6708 unitfs) § AL Tes Tube-Tubs-Tuba (Right) ILK-SNCO-BR00-ELTE-0026-01  [OE (PES) B |coosot e L AT o o
5105 [s01|Lep |PrT 000 [Bop [an1 [one | 6706 unifs) B [REcietre e PR Trhe i WK-ENCO-6000-EL-TS002601  |GE (PES) TBO lorosot [
77 [s01 |Lce [Per [oee |mor Jaat oo | [sr07 anigs) 7 |aaTer ol connectorTubs-Trippls Flexible | ILK-SNCO-B0%0.61.TS 202601 |GE PES] 80 lcooson i o =
703 [so1 |Lcm |FPr 500 |Bor o Jons [, [s0s. i) 4 [T eeier Shgi e = sy = e ELECTRICAL NESTALLATION = o et s LA SR RO OT
5703 [sa1 [LCP |PPY 000 |mOP 401 /004 [WR. (€708 unie) 18 [n-spaserfor Tripplex Flesibie ILK-SNCU-B00T-EL TSC026.01  [6E PES] T80 coosor ELEITRIGAL NETALLATON o A
L Faim Type swaight Tripple Rexible = a FLrCTRIGAL INSTALLATION Forwimres s RS SO LT
5711 [s01 |Lop |Fr 000 [Bop 401 004 ML (6741 unitfs) 4 e ILK-SN-C0 D0 ELTS-0026-01 | GE IPES) Tan cras R o4
742 504 |LaP [FPT (000 |BOP 404 004 |0 (6712 unii) 4 |orass-paim VLFLCAP | (LK-SN-OD-0000ELTS002601  |GE (PES) T80 crosot ;ﬁlﬂm‘s"“m“"“ o
ErassConnecior for Earihing Cabie PIus o el ais e RS ST FOTORT AT
Js713 |s01 Lce |FPT (000 {401 feoe [ (671 i) 20 |GV PVC nsulsted Cable T24mmdia[AWG | ILC-SN-CD-A000. 6L TS-0226:01 (G (PES) 80 cossos o
|413) S ety
744 |50 fLer (PeT b (6714 ohs]) » m‘g:"‘““’”“‘ == IK-SN-CD-M000ELTS-002801  |GF PES) D ctrsor o4 - EENTaR
[AL-Throuah and Tas off Trippiex Fisgtit 1o e
fs715 |50 |Lep [pPT 004 | 6715 unlis) 4 [Miepkex Flobie Underhung) ILK-SN-CO000 EL-TS-0026-01 | GE (FES) THD coos01 BRI AL BATALEATION 04
[End Cap with provizion for Instaliaion of Tatwenia e 1K T
er4¢ |501 |Lep [FPT 1 |004 | [er15 uns} 7 [1x1750MEM AAC (K 30.72mm) Conductor as | ILK-SN-CO-B0ND-EL.TS-0028-01 | GE (PES) THD cosat ATy CATIOr o
[damping cable
TALBus Suppor = = o AR PR R 07
Je77 [ses |Lep |FPT 004 e |ar1T wnits) 7 ILKSHCO-000ELTE 0080 [GE (PES) ] lcopsat O o
" wET
6718 [se1 [Lee [rer s} 7 LK-SNCOBM-ETSM26 0  |OE (PES) 160 lcoesat o RoTM AT o
[Connector far Cabla Sealing End FaTeeara
710 501 |Lce PP Joaa [moP faat [ood 1. Je71e unks} 5 ILK-SN-CO-BO00.FLTE Q02601 |G (PES) T80 lconsor eI 8
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Document Front Sheet \\‘ nalcor

energy

LOWER CHRURCHELL PR

Contract or Purchase Number and Description: |Contractor/Supplier Name:

CD0501-001 Lower Churchill Converters and

i Alstom Grid Canada ULC.
Transition Compounds

Document Title: Total Number of Pages

Incl. Front Sheet
Muskrat Falls Converter Station

Bill of Material - High Voltage Equipments 60

Contractor Document Number: Revision Number: 05

LCP-MFA-000-BOP-401-002-ML

Supplier Document Number: Revision Number:

NE-LCP Document Number: NE-LCP Issue Number: B4

NE-LCP Contractor/Supplier

ILK-AS-SD-8211-EL-G01-0001-01

Approver’s Signature: Date (20-Jan-2017): Review Class:

Comments: Equipment Tag or Model Number:

REVIEW DOES NOT CONSTITUTE APPROVAL OF DESIGN DETAILS, CALCULATIONS, TEST METHODS OR MATERIAL DEVELOPED AND/OR SELECTED BY THE
CONTRACTOR, NOR DOES [T RELIEVE THE CONTRACTOR FROM FULL COMPLIANCE WITH CONTRACTUAL OR OTHER OBLIGATIONS,

£= 01~ REVIEWED AND ACCEPTED —NO COMMENTS

[ 02— REVIEWED ~ INCORPDRATE COMIMENTS, REVISE AND RESUBMIT
= 03 - REVIEWED - NOT ACCEPTED

= 04 - INFORMATION ONLY

™ 05— NOT REVIEWED

Lead Reviewer: Date (dd-mmm-yyyy): Project Manager: Date (dd-mmm-yyyy):

NE-LCP

NE-LCP Management: [Date (dd-mmm-yyyy):

General Comments:

"y
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Labrador-Island Link Limited Partnership
Contract CD0501-001

Lower Churchill Converters and Transition Compounds Project

MUSKRAT FALLS CONVERTER STATION
BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS

PHA-ILK-AS-SD-8211-EL-G01-0001-01

REV

PHA-LCP-MFA-000-BOP-401-002-ML

02 |

ASSUMPTION:

PRIORITY 1 _ FEEDER1 _ AC FILTER F1 + F2 (Refer to SLD signed on 02/03/2017)

L

Q nale

o

erg
PROJECT
PREPARED R ptr Ivo Georgiev 6 Lowaer Churchill Converters and Transition Compounds Project
VERIFIED Asbed Kojakia AK IT?!'E
Il 20-lan-17 sbed Kojakian y
Muskrat Falls Converter Station
APPROVED 20-4an17 Eric Guimond G [gill of Material - High Voltage Equipments
DATE NAME SIGNATURE
Alstom document number Alstom Nolcor document number LEStatus
Revision
LCP-MFA-000-BOP-401-002-ML 05 B4
(nternal document number (when applicable) :::\::{: ILK-AS-§D-8211-EL-GO1-0001-01 i E—
0z 52

This document is the exclusive property of ALSTOM GRID and shall not be used, copied or communicated to third parties withaut prior authorization
CONFIDENTIAL
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SCHEDULE OF MODIFICATIONS

[ula] (o]
COMPANY REV] NTRRETIC{ B DATE MODIFICATION CONTENTS PAGE / SECTION|
PREP. VER. APP.
AL o1 0/09/2015 16 AK EG Original issue
Bl 02 3-Jun-16 1G AK EG Issued for Implementation and Use
B2 03 27-0ct-16 G AK EG Issued for Implementation and Use
B3 04 20-Jan-17 1G AK EG Issued for Implementation and Use
B4 as 20-lan-17 1G AK EG Issued for Implementation and Use
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Reference drawings

ILK-A5-5D-821D-EL-804-0001-01

MUSKRAT FALLS CONVERTER STATION/AC YARD POLE 1 SIDE/PLAN VIEW AND SECTIONS

ILK-AS-5D-821R-EL-B04-0001-01

MUSKRAT FALLS CONVERTER STATION/AC YARD POLE 2 SIDE/PLAN VIEW AND SECTIONS

ILK-AS-5D-8210-5T-D99-0001-01

MUSKRAT FALLS OUTDOOR HIGH VOLTAGE/EQUIPMENT MOUNTING DETAILS-AC YARDS

|LK-AS-5D-8210-EL-D99-0024-01

MUSKRAT FALLS OUTDOOR HIGH VOLTAGE/EQUIPMENT MOUNTING DETAILS-DC YARDS

ILK-AS-5D-8210-EL-D99-0025-01

MUSKRAT FALLS OUTDOOR HIGH VOLTAGE/EQUIPMENT MOUNTING DETAILS-AC FILTER

ILK-AS-5D-821B-EL-B04-0001-01

MUSKRAT FALLS CONVERTER STATION/CONVERTER TRANSFORMER & AC DELTA/STAR POLE 1/PLAN VIEW AND SECTIONS

ILK-AS-5D-821P-EL-B04-0001-01

MUSKRAT FALLS CONVERTER STATION/CONVERTER TRANSFORMER & AC DELTA/STAR POLE 2/PLAN VIEW AND SECTIONS

ILK-A5-5D-821G-EN-B01-0001-01

VIUSW‘AT_FALLS /VALVE HALL POLE 1/GENERAL ARRANGEMENTS

ILK-AS-SD-821U-EN-B01-0001-01

WUSKRA’EALLS /VALVE HALL POLE 2/GENERAL ARRANGEMENTS

ILK-AS-50-8210-EL-B01-0016-01

MUSKRAT FALLS /DCYARD /GENERAL ARRANGEMENT

ILK-AS-$D-8211-EL-B99-0002-01

MUSKRAT FALLS CONVERTER STATION/GENERAL GROUNDING GRID LAYOUT

ILK-AS-5D-8211-EL-B99-0003-01

MUSKRAT FALLS CONVERTER STATION/CONTROL BUILDING/GROUNDING PLAN

ILK-AS-SD-8210-EL-B06-0001-01

MUSKRAT FALLS BUILDING AND OUTDOOR CABLE TRAYS AND TRENCHES - GENERAL ARRANGEMENT LAYOUT AND
SECTIONS

BPE-HP1153 - BBA Cable tray BOM reference number on hold
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\® nalcor

BILL OF MATERIAL (BOM

LCP-NALCOR

MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS

Legend [, Examples i
03K | AC-DC Raom & Battery  |AC-BC Raom B Battery

100K Control room Caritral and PRC rooms equipment.

200 Cable Trays Cable trays and accassorias

39X AC Filtars Major Equipment |CT, Surge arresters, Reactors, Resistors; Capaciters

4030C BC Major Equipment: Breakers, Disconnect switches, CT, VD, 54, Reactors, Capaciters

41X AC Major T Breakers, switches, CVT, CT, Surge arrasters

45XK Cabinets & Junction boxes |Equipment cabinats, Junction Boxes

463K insulaters Post inzulators, String insulatars

500 Cables B Bus Bars Tubular bus bars, Aluminum canductors, Cables, Shisld wiras

51X AC Yard Connectors Balted eonnectars, Welded cannectors, Conduetar spaesrs, Bus supports, Flaxible braids,

o [ ot e co, s

— P— o miuriR;l’ds‘ Graunding {welded, compresiion, bakted) and bralds, Grounding mats,
sS40 Cablo Tranches Prefabricated cable trenches and fittings

. e S e I':;:‘d:aru, Shicid wire hardware, PYC canduits and [ittings, Steel condits and fittings, Flexible
s7ax Bolts, Nuts and Washers  |Baits, Huts, Lack washers, Flat washars, Bulliaville washars, Thraaded rods, Threaded studs

BXK Valve Hall Cannectors Bolted connectors, Conductor spacars, Bus supports

620 DE Yard Connectars Bolted connectars, Canductor spacars, Bus supports

635¢ Star-Daita Connactors Boltad connectars, Canductor spacers, Bus supparts

&4XX AC Filters Cannactors

Boltad connectors, Conducter spacers, Bus supparts

Consalidated BOM List

Rev Document na Rev Shest Fallawing | Last Sheet
NE Document na Sheet
ILK—AS-SD-BZ1J;EL-GO1-UDO1- B4 LCP-MFA—O(}[:;IE-SOP-‘IM-DDZ 05 5 6 52
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N\ TSI .
naicor " . . ,@
,L\n o enwiay Lower Churchill Converters and Transition Compounds Project L7
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [MaLCOR Dacument No.: iLk-25-5D-8211£L-G01-000101 | Rev o, B4
AC/DC & BATTERY ROOMS EQUIPMENT |ALSTOM Document No. : LCP-MFA-000-BOP401-002-ML | Rev No. :| 08
o = M Rev
Item | Equipment tag for | Monapole em Detailed Description LGP Specification Document | Catalogue Number | Supplied by s Comments
el Contractor Tag Number L [t i P Supplier s ConaciNe.| msitiedty. | upaating
8210 BAT 841001
poso (501 |LcP [MFA  [ooo |BoP [ao1 [ooz |mL o030 BR1-BAT 24 081 Rallsres dely Fs
unity P s 2 [125vDC BATTERY GE (s80) ilsb coosot INSTALLATION 04
B21.BAT-§42001 CONTRAGTOR
ELECTRICAL
0031 |s01 [Lcp |MFa [ooo [BOP 401 ooz ML 0031 | uniti) :i::::;:::;::: 2 |48VDC BATTERY GE (3BC) 5“‘::“?‘“"'" CDos01 INSTALLATION 04
- CONTRACTOR
821JCP-87-0004 ELECTRICAL
oosz (501 [Lop [MPA [ooe [BOP |01 fomz ML 003z | wnitis) |F21NCRETONE 2 |AUXLIARY AC-DC CONTROL PANEL GE (sBc) coosot INSTALLATION 04
CONTRACTOR
21.-5W-82-1002 ELELTRAL
0034 (501 [Lcp [wFa w0 [BOP |401 fooz ML [0034 | unitis) 33 SR T00E 2 |VALVE COOLING SYSTEM-LV DISCONNECT SWITEH GE (sec) coosor INSTALLATION 04
CONTRAGTOR
1210 DPB1-1001
w3s [so1 |LcP |MFA oo [BoP (401 ooz |mL |ooss gigey JER LRS- 12081 ey
unitts) [E 4 |swimcHsoarp e (see) coosor INSTALLATION 04
821%.0PB.81.2001 PEMIRAGTOR
ELECTRICAL
0036 (501 |LCP |MFA 000 [BoOP 401 (o002 (ML [0036 | unitfs) [8215.SWG-2.0003 1 |EMERGENGY SWITCHGEAR GE (SBC) coosar INSTALLATION 04
CONTRACTOR
2 ELECTRIGAL
o037 [so1 |Lop WA [0oo [mop laot [oo2 [mu [ooar | wnits) [T ESHOSZAN 2 |MAIN SWITCHGEAR GE (SAC) ctiosar INSTALLATION 04
CONTRACTOR
8214510821008
8215821007
B21J-SW-82-1008
821J.5W-52-1008
521J-5W-22-2006
821.-5W-82.2007
52151822008 ELECTRICAL
wose 501 |Lce |wea oo |[Bop |en1 ooz [mL Jooss | unitis) |s21x-8We2-1008 16 |OUTDOOR LV GONV. TRANSFORMER DISCONNEGT SWITCH G (sBC) cooso1 INSTALLATION 04
B21X-5W-82-1007 CONTRACTOR
B21%-5W-82-1008
B21)-SW-82-1010
212 SW-82-2006
821X-SW-82-2007
§21X.SW-82-2008
521X SW-02-2010
w3 [s01 |Lor |wEn oo |mOP |aot ooz |mL |oode SRR RIWAL 100 A
0 unigs) | a0 2 |SPARE TRANSFORMER 60A DISCONNECT SWITEH GE (sae) cnosa INSTALLATION 04
& CONTRACTOR
8214-CHR-94-1001
oo4n |so1 fLce |wra fooo [BOP 401 ooz (ML [oode R CHIEE The et
unitis) | e 001 4 [125vDC BATTERY CHARGER Ge (sic) coosot INSTALLATION 04
821JCHR-84-2002 RBWHEMETOR
FZ15CHR5-T00T
o041 (501 |Lop |mFA Jooo [moP [0t [omz |mL oot SEin Tl s ans NSTALLAG
T b 4 |48VDC BATTERY CHARGER GE (saC) coosat INSTALLATION o4
8215.CHR 852002 SONTHACITH
ELECTRICAL
vosz (501 [Lce (mPA fooe [BOP [a01 jonz (ML [oaz | wmm (521NN 2 |125vDC FUsE BOX GE (sec) coosot INSTALLATION 04
CONTRACTOR
w4 501 |Lcp |mea Joon [mop 401 ooz |mu [ooas it(s) [1210-FU-86-1001 e
unitgs) [ a0y 2 |4 vDC FUSE BOX GE (SBC) o501 INSTALLATION 04
3 CONTRACTOR
i iensiie ELECTRICAL
0044 (501 |LcP (WFA oo |eoP [401 [00z (ML fopas | umags) [g51EE IR 4 [125vDC MaN PANEL GE (sBe) cDoson INSTALLATION 04
CONTRACTOR
8215.CP-85-1001 ELECTRICAL
oods 501 [Lee [mea  fooo |BOP |s01 ooz [mL [oo4s | unitis) 8215.0PB.85-1001 3 |48 VDG MANPANEL GE (sac) cooso1 INSTALLATION 04
B215-CP-85-2001 CONTRACTOR
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|?.. ~ - ] =T
..\. et Tyt Lower Churchill Converters and Transition Compounds Project
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [NALGOR Document No, : ILI-AS SD 8211-EL-G01.0001.01 | Revio,
AC/DC & BATTERY ROOMS EQUIPMENT [aLSTOM Document No, ; _LCP-MFA000-80P401-002-ML | RevMo. : i
= BOM Rev
Item Equipment tag for | Monopole tem Detailed Description LCP Specification Document / Catalogue Number Supplied by Comments
o Contractor Tag Number 1 U [eminddgiian s e et Supplier | Manulactarer | CTERHE LR | o Wou| eaticty, | updating
ELECTRICAL
oos6 601 |LcP [mFA  [ooo |BoP (401 [ooz ML 0046 | unitis) :z“"u"'"""'“ 4 [125 VDG OUTDOOR EQUIFMENT distibutian Farel GE (s8C) cDoso INSTALLATION a1
21,40PH-84.2004 AL
ELECTRIGAL
. [s2100PB-83.0003
0047 [s01 |Lcp [wFA oo [BOP |e01 ooz |ML |ooar | umitis) [C3SOERSRAN0Y 2 [BUILDING SCE DISTRIBUTION PANEL GE (38C) 00501 INSTALLATION 04
ey [8212.0PB-83.0002
v (501 [Loe [wea [oe [BOP fa01 fooz (ML [ooam [ wnins) (31N OSSO0 2 |OUTDOOR EQUIPMENT DISTRIBUTION PANEL GE (sac) cposo 04
wos |50t L |vEa Jooo [BOP [ao1 ooz ML [onan | uninge) [p2 T DPO S-S0 2 [INDOOR LIGHTING DISTRIBUTION PANEL GE (9BC) CODSO1 | INSTALLATIGN 04
CONTRACTOR
821..7-83.0003 ELECTRICAL
wso |01 |Lop |mea Jooo [eop laod Jooz |wi fooso | unis) |121Y 2 |BUILDING SCE AUXILIARY TRANSFORMER GE (SBC) coosot INSTALLATION 4
5217830003 A TRAC TOR
821,-7-82-0002 ELEGTICH,
aas1 (501 |Lcp |WFA oo [sOP [ae1 ooz [me foost | umitts) (g7 T 2000 2 |OUTDOOR EQUIPMENT AUXILIARY TRANSFORMER e (sBC) coosot INSTALLATION 4
= % CONTRACTOR
#21).7-83.0004 EIECTRICAL
aosz [so1 |LcP [WFA (000 [BOP [so1 Jooz [mL foesz | umigs) (p2ilTER R0 2 |INDOOR LIGHTING AUXILIARY TRANSFORMER GE (8HC) c0es01 INSTALLATION 04
! CTOf
——— ELECTRICAL
os3 [so1 fLoe [MPa jooo |Bop |40t ooz [mL [oosa | unitis) 321y 2 |AC-DC YARD LIGHTING AUXILIARY TRANSFORMER GE (3BC) 00501 INS TALLATION o4
821X-T-83-0005 P,
821.-0PB-82-0005 BLEGHYOAL
o054 |01 fLce |wFa Joos [BoP lso1 Jooz [mL [oose | wnitis) 2 |AC-DC YARD LIGHTING DISTRIBUTION PANEL GE (SBC) cDoso1 INSTALLATION 04
821X-DPB-83-0008 CONTRACTOR
B215.CP-87.0001 ELECTRICAL
o056 |01 |Lce |MFA oo [Bop 401 [ooz (ML |ooss | unitis) 2 |CONTROL PANEL HMI FOR AUXILARY ROOM GE (5BC) coosa1 INSTALLATION ]
B215-CP-87.0002 GONTRAGTOR
ELECTRICAL
8214GP-83-0004
ws7 [s01 (LcP |MFA [ooo BOP {401 fosz WL |oos7 | wnitis) |51 00500 2 [INDOOR LIGHTING CONTROL PANEL GE (sBC) cooso1 INSTALLATION 04
_ . |s212cpg3-0005
wss 501 |Lce [MFA oo [BOP 401 o2 ML [ooss | umitsy g1 CPEANS 2 |AC-DCYARD LIGHTING CONTROL PANEL G (sac) cooson Ao 04
[REEFETT ELECTRICAL
woss 501 |LoP |MFA  Jooo |BOP 401 |00z |mL oose | units) [821J-T430007 3 |CONTROL AUXILIARY TRANSFORMER GE (s8C) coosot INSTALLATION 04
5 007
wso |51 |LeP |wFa  Jooo [BOP 401 Jooz |ML ooso | unitis) [s215-T-93.0001 ESSENTIAL LOAD AUXILIARY TRANSFORMER GE (88C) cooso1 INSTALLATION o4
CONTRACTOR
ELECTRICAL
215-UPS-£3-0001
o161 (501 |Lcp [MFA fo00 [BOP fao1 fooz ML [eee1 | umittsy |51t PES T 2 |uPsPanet GE {saC) coosot o4
052 [so1 [LcP [wFa fooo |BOP |e01 ooz [mL [oes2 | unitts) |s215-0PB-83-0001 1 |EXTERIOR SECURITY LIGHTING DISTRIBLTION PANEL GE (sBC) cooser 04
083 501 [Lce [wFa  jooo |eop |401 ooz [ |oosa | unitis) |s21s.ATs2.0001 1 |MANUAL ATS EXTERIOR SECURITY IGHTING GE (SBC) coosor 04
o064 [so1 fLce [MFA fooo [BoP |401 [ooz [mL [sees | wnitis) |s24scP.szeser 1 |EXTERIOR SECURITY LIGHTING CONTROL PANEL GE (sBC) coosm 04
N TOR
ELECTRICAL
ooss |so1 [Lce [wFa (oo |moe |e01 ooz [wL jooss | unitis) |s215-cP-83-0001 DIESEL PANEL GE (s8C) coosot INSTALLATION 04
CONTRACTOR
ELECTRICAL
ooss |so1 [Lop |wra oo [Bop |1 ooz [mL jooss | unitis) |B215-CPa3-0001 PROTECTION AND CONTROL DISCTRIBUTION PANEL GE (58C) oSt INSTALLATION 04
NTRACTOR
CTRICAL
oosr |s01 |Lce |mra oo [BoP |en1 ooz [mu |oos7 | unitis) [B210-T-82-0001 1 |EXTERIOR SECURITY LIGHTING ALXILIARY TRANSFORMER e (s8C) coosot INSTALLATION 04
CONTRACTOR
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Lower Churchill Converters and Transition Compounds Project

)

VUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [NALGOR Document No.: ILk-AS-5D-8211-EL-Go1-000101 | Rev No.:| Bl
AC/DC & BATTERY ROOMS EQUIPMENT |asTom No.: LCP-MFA-I00-BOP401-002.ML | RevNo.:| [ 2
ltem i A nat | Eauipment tag for | Monapole Hem Detailed Description LeP Specification Document [ i Catalogue Number | Suppliedby | i “““f:; Comments
No. Monople system aty ALS Specification Docurment . or Ordering Information | Contract No. "l::m
:;:j:;::ﬁg:; ELECTRICAL
ooss (501 [Lcp (wFa oo |BoP (a1 [ooz (ML [oos | umigs) 3211 TRATO07 4 125 Vde BATTERY CHARGER TRANSFORMER GE (3B6) coosit INSTALLATION 04
82107840004 CONTRAGTOR
1 revwas 1004 ELECTRICAL
oess |s01 (LR (MFA [ooo [BOP [ao1 [o0z |ML [ooss | unints) [g31 S TON 4 125 Vdc BATTERY CHARGER DISCONNECT SWITCH GE (sBC) coosoi INSTALLATION 04
21J.5W-82-2004 RS
21.-5W.a2-1005 ELECTRICAL
070|501 |Lce |Mra  Jooo |mop a1 ooz |mL [oomo | unitgs) 4 |4 Vdc BATTERY CHARGER DISCONNEGT SWITCH 5E (s8C) cons01 INSTALLATION 04
821.-51-92-2005 Mol
wirv lson lice I loor looe liss lesz luw losa | ionaes [12108weaz0r0 ,  |OUTDOOR EQUIPMENT AUXILIRY TRANSFORMER — I o
=} (g9 1x-sw.e2.1011 DISCONNECT SWITCH ) AL
Tiswez 012 ELECTRICAL
o7z [so1 |Lcp [mea  Jooo [sop [s01 ooz wL [oerz 1X-SW-B2-1012 B it o AR TANRIOGHER GE (SBC) cDosoY INSTALLATION o4
82150 822013 CONTRACTOR
ELECTRICAL
ao7s |sot |Lop |Wra [oon |moe [eot [om | [sora | unngey [FR12SW-EZ-t012 ,  |ACIOC YARD LIGHTING TRANSFORMER DISCONNEET e — e e 5
B21X-SW-B2:2011 SWITCH il
TRACTOR
ot |sor |Lop |wea |ooo |mom [aor ooz | [sora | unie [P2N-SWE22010 , | PROTEGTION AND CONTROL AUXILIARY TRANSFORMER G e LB o
#21X5W-h2.2011 DISEONNECT SWITCH
§210.5W-82-1011 INDDOR LIGHTING TRANSFORMER DISCONNEGT
oors [so1 |LcP [mPa [ooo |eoe [4o1 fooz fua foos | wnitts) JLISEEO TR0 - GE (SBC) 04
821J5W-52-1014 MANUAL ATS EXTERIOR SECURITY LIGHTING
wors |sot |Lep [mFA [ooo [BoP [t ooz L [eors | wnis) |g i ST I sl el GE ($8C) 4
w77 |s01 [Lep [wFa |ooo [Bop |1 ooz [wi jeo77 | unitgs |T21-SW-EZ-018 2 |UPS PANEL DISCONNECT SWITCH GE (sBC) cDos0 INSTALLATION 04
B21X-5W-82-2014 ik padiicay
§21J.5W-82.1001 ELEGTRICAL
oost sez |Lce |wra oot |Bop |aoz Joos [wL joom1 | unitis) 2 |MEC LV DISCONNECT SWITCH GE (85C) coosot INSTALLATION 05
B21.-5W-82.2001 pitle ool
§Z10CP 83 0002
821.-CP-83-0007 ELECTRICAL
ooez [s03 [Lop |mFa ooz |Bop (403 Jood | [oosz | wnitis) [B21x.CP83.0007 5 m&&m?mcmnsuoas&cws: IBUTION GE (88C) CDOS01 oS
§21%.CP-83-0002
5215.CP-83-0003
Battery Spil Cantainmant sysiem EAGLE-28-172
a3 [so1 [Lee |wea  [ooo [BoP fsor fooz [mL [o34z | units) 2 GE (SBE) 00501 05
Eagle, Flogr Anchar. Deltixe NabPills & SOCs
Baltery Spil Gantainmart system EAGLE-26- 172
ams |so1 [Lce [Mea  fooo |Bop |s01 ooz [ [oass | unitis) 1 GE (SBE) cooso! INSTALLATION 08
Engle, Floor Anchar, Deluxe NabPils & SOCs ONTRACTOR
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e Yor i) Lower Churchill Converters and Transition Compounds Project @:
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [nALCOR Document No.: ILK-AS-8D-8211-6L.G01-0001-01 | RewNo.s| B4
CONTROL AND P&C ROOMS EQUIPMENT [ALSTOM Document No. : LEP-MFA-000-80P 401-002-ML [ Revhio.:| & 08
BOM Rev.
ltem Equipment tag for | Monopole Item Detalled Dascription LCP Specification Document / Catalogue Number Supplied by Comments
No. Contractor Tag Number Unit Mon S aty ALS 7 Supplier - O Installed by 2:::::
Srverer Slon - and Dat server
8212-CP-87-1002 HMI Dataserver Panel ELECTRICAL Panel
1000 |501 (LCP |MFA |000 [BOP|401|002 |ML (1000 | unlt{s) |8212.CP-87-2002 3 Typa 1 Panel GE (SBC) KELTOUR COes01 INSTALLATION 03 Muskrat Falls Converter Station - HMI 2 and Data server 2
8212-CP-87-0003 500x8004750 (mm) CONTRACTOR P
8212-GP-87-1001 |Gommunleation Interface Panel ELECTRICAL g
1001 |501 LGP [MFA 000 |BOP (401 (002 |ML (1001 | unit(s) |8212.CP-s7-2001 2 Type 2 Panel , GE (SEC) KELTOUR CD0S01 INSTALLATION | €3 )
o1 61 050x2200(mm) eianpabiis Musiast Falls Converir Staion - Communicaton iteface B
‘Common Control Panel ELECTRICAL
8212-CP-67-0001 Muskrat Falls Canverter Station - Comman Control Panel 1
1002 |501 |LGP | MFA (000 |BOP (401002 ML [1002 | unitfs) 2 [Type 3 Panel, GE (SBC) KELTOUR €D0s01 INSTALLATION 03 .
8212-CP-57-0002 916x1050x220(mm) CONTRAGTOR Muskrat Falls Converter Station -Commaon Cantral Panel 2
W T T AoTiery sarviee |
e acide Auxillary service Control Panel ELECTRICAL c::n;'r:?:: SR RS TR B
1003|501 [LCP |MFA 000 |BOP (401 (002 ML 1003 [ wmitis) |goro o0 0 2 |Type 4 Panal, GE (SEC) KELTOUR chOs01 INSTALLATION 03 | keut Falls Gonveriar Station - Pols 2 acitc Aukliary service
9161 050x220(mm) CONTRACTOR el
TR == ?ul;w:'lpFalsl Converter Station - Pake 1 @ Convarter 17 U0
1004 |501 [LCP [MFA |000 [BOP |401 [002 [ML [1004 | unitis) |821E-CP-37-0004 1 Type 5 Pansl , GE (SBC) KELTOUR cDoS01 INSTALLATION 0 M::mt F’m"; e e B < B e i
91610502200 {mm) CONTRACTOR Coriel Pores
Muskrat Falls Canvertsr Station - AC Filter F1 Confrol Pane|
821E-CP-87-0005 AC Filter Control Panel ELECTRICAL Muskrat Falls Converter Station - AC Filter F2 Cantral Pane|
1005 [501 |LCP |MFA |000 [BOP |401 (002 [ML [1005 | unit(s) [821E-CP-87-0006 3 Type 6 Panel, GE (SBC) KELTOUR coos01 INSTALLATION 03 |Muskrat Falis Converter Statian - AC Fiter F3 Control Panel
521E-CP-87-0007 |816x1050x2200 (rmm) CONTRACTOR Muskrat Falls Convertar Station - AC Fiter F4 Control Panel
Muskrat Fais Convertsr Station - AC Fiter FS Confrol Panel
AC Fliter Feeder Confrol Panel ELEGTRICAL h;:::lrat Falls Converter Station - AC Filter Feader B241 Control
1006 |501 (LGP [MFA [000 [BOP[401 /002 |ML |1006 | unitis) |s21E-CP-87-0003 1 Type 7 Panal , GE (SBC) KELTOUR CD0s01 INSTALLATION 03 . r
916x1 050x2200 (mm) CONTRACTOR r:::lrat Falls Converter Statian - AC Filter Feeder B311 Control|
AC Metering Panel ELECTRICAL gﬂ:;lgn;f:dlfmcna:;uner:f:n ~AC Converter T8 and Filters
1007 [501 |LCP |MFA |000 [BOP[401 (002 |ML [1007 | unitis) [s21F-PP-86-0001 1 Type & Panel , GE (SEC) KELTOUR CO0S01 INSTALLATION O3 [ herirat Pk Co it Station < ke 4 ARG Birasastar T 2dsd
19161 050x2200 {mm) CONTRACTOR e F s
3 Converter Transfarmer Protection A Panel ELECTRICAL o ot
1098 |501 LGP |MFA [000 |BOP|401 002 ML [1008 | unit(s) (821E-PP-85-1003 1 Type 3 Panal, GE (SBC) KELTOUR ©DOS01 INSTALLATION O i B g st s R
9161050x2200 mm) SENTRAETON Transfarmer T8 & Faeder Pratection A Panel
ac Converter Transformer Protection B Panel ELECTRICAL At i B
1009 |501 |[LCP |MFA (000 |BOP|401 (002 ML [1009 | unitfs) 821E-PP-8§-2003 1 Tpe 10 Panal , GE (S8C) KELTOUR ©D0S01 INSTALLATION o3 IAT::‘"::E;;S::::;:::"_“;:JEZ T—
916x1050x2200 (mm) CONTRACTOR ransinmmer TA P on B
oot 5
AC Filter Feeder Protection A Panel ELECTRICAL bl iy I
1010 [501 |LCP |MFA (000 |BOP (401 (002 (ML [1010 | unit(s) [821E-PP-86-1004 1 Type 11 Panel, GE (SBC) KELTOUR Co0s01 INSTALLATION 03 o
st CTSERN CNTERRTGR Muskrat Falls Canverter Station - AG Filter Feeder B311
AC Filter Feeder Protection & Panel ELECTRICAL D e o E R e
1011 501 |LCP |MFA |000 [BOP 401|002 ML {1011 | unit(s) [821E-PP-86-2004 1 Type 12 Panal , GE (SBC) KELTOUR cDos01 INSTALLATION 0 y
91641050+2200 mrm) CONTRACTOR Muskrat Falls Can:uartur Station - AC Fitter Feeder B311
luskrat Falls Gonvertsr SElion - AC Fifer F1 Frataction A
‘anel
| Muskrat Fatis Converter Station - AC Fiker F2 Protaction A
Panel
321E-PP-86-1005 |AC Filter Protection Panel A ELECTRICAL
1012 501 [LCP [MFA [000 [BOP 401|002 [ML 1812 | unitis) [821E-PP-86-1006 3 [Type13 Panel, GE (SBC) KELTOUR cpasot INSTALLATION | 03 |NuskratFalls Gonverter . A ERer £3 Riseion 4.
A21E-PP-38-1007 8161060x2200 {mm) CONTRACTOR Muskrat Falls Converter Station - AC Filter F4 Protection A
anel
Muskrat Falls Converter Station - AC Filter F5 Prataction A
Pansi
B21E-PP-86-2005 AC Filter Protection Panel B ELECTRICAL
1013 [501 [LCP [MFA [000 [BOR 401 002 [ML (1013 | uniis) [s21E-PP-ss-2006 3 Type 14 Panel, GE(SBC) KELTOUR cposa1 INSTALLATION o r_“::'" Fals Gonverr Station = AC Fiter F2 Protecion B
021E-FP-BE-I00T 16x1050x2200 (mm) CONTRAGTOR Muskrat Falls Converter Station - AC Filter F3 Protaction 8
anal
Bipole Rapid Filter Removal Panel 1 ELECTRICAL T
1014 |501 |LCP |MFA [000 |BOP [401 [002 ML [1014 | units) [B21E-PP-86-1008 1 Type 15 Pansl, GE (SBC) KELTOUR 00501 INSTALLATION 03 t‘:;","“ra”s Ranvwrtartation « Bipals Rupkd Filar Ramacimi 1
816x1050x2200 (mm) CONTRACTOR ©
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m\x- T enerow Lower Churchill Converters and Transition Compounds Project @
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [NaLCOR Document No.: ILKk-ASSD-8211-EL-GO1-000101 | Rewme:] T
CONTROL AND P&C ROOMS EQUIPMENT [ALsTOM Document No.: LCP-MFA-000-BOP-401-00241L [Revmo [ : B8
BOM Rev
ltem Equipment tag for | Monopole Item Detailed Description LCP Specification Document / Catalogue Number Supplied by Comments
No. Eomisona) s Nebel Unit | Monogole system | aty ALS Specification Dogument |  SUPPIST | Manufacurer | o o joring information | Contractho, | "Staledby  |updating
Blpole Rapid Filter Removal Panel 2 ELECTRICAL G
1015|501 |LcP |MFA |000 [BoP|401 (002 [wL (1018 | unitis) [s215-PP-8s-2008 1 |Type 16 Panel, GE (5BC) KELTOUR coosor RETALATIEN) || 88 |NURARCRale GonadchSutn: Hpoik Rapid Plar iyt y
516x1050x2200 {mm) CONTRACTOR
ac Filter SOBF Protection Panel ELECTRICAL @;L":L:‘::ﬁ""em SEton 3¢ Fkar 4TS B0AF
1016|501 |LcP {mFaA (000 [BOR|401 |00z |mL [1016 | unitis) [az1E-PP-8s-0001 1 |Type 17 Panel, GE (58C) KELTOUR coosot INSTALLATION | 03 X . -
916x1050x2200 (mm) CONTRACTOR | rulh.'i: Fag:::;nvener Station - ac Filter F1-F2-F3 S0BF
Musigat Falls Terminal Stasan #2 (MFATS2) - Protection and
(Conrol - Cantral Panel — Interface HVDC Pole 2 Lane 1 Pansl
4361-CP-27-0002 ELECTRICAL Muskrat Falls Terminal Station #2 (MFATE2) - Protection and
o o ool s .| o ST | 4 [ o o e —_— N v o I L S
4361-CP-87-0049 CONTRACTOR Control - Cantral Panz| — Interiace HVOC Pole 1 Lan 1 Pansl
Muskrat Falls Teminal Staion #2 (MFATS2) - Protectian and
Control - Contral Panel - interface HVOC Pole 1 Lane 2 Panel
] Muskrat Fals Terminal Stafion #2 (MFATS2) - Pratection and
T i1 - 1= P Panel — -
1018 (501 |LCP [MFA (000 [s0P 401 o0z (ML [1018 | unis) [$352 P PSS90 2 o o ol ol = HE:Sysbec A Eaned GE(SAC) Envitach coosot NETALLANEN || o [ e P
CHRHI I Contral - Protaction Panel — HF Pele 2 - Systam A Pane|
L Muskrat Falls Tarminal Stafion #2 (MFATS2) - Protection and
e e e eIl I e e oo e | w0 [ e e
CONTRACTOR Contral - Protaction Panel — HF Pole 2~ Systam B Panel
ELECTRICAL Muskrat Falls Terminal Station #2 (MFATS2) - Protection and
1820 [so1 [LcP (A [ooa |mor (4ot 002 [mL (1020 | wnins) [$352P0-55000 R Lo e g s e ¢sac) Envilech coosot MeTALLATIOH | o [SomelPoddin Dol SET Pulel - Sy Apar
CONTRAGTOR Control - Protection Panel — CT Pola 2 - System A Panel
—— Muskrat Falls Terminal Station #2 (MFATSZ) - Protaction and
4362-PP-86-0054 Protection Panel - CT — System B Panel Control - Protaction Panel — CT Pola 2 - System 8 Panel
1021|501 |LCP |MFA 1000 | BOP (401 J002 | ML 1021 | unllis) |,350 oo 6047 2 |type 22 Panel, SRR Endiiech RRos INSTALLATION | 93 | skrat Fals Terminal Station #2 (FATSZ) - Frotectin and
Control - Protaction Panel — CT Pole 1 - Systsm 8 Panel
GOF INTERFACE PANEL TYPE1
ODF Intariace Panel
NEMA 12
Enclosure plate gauge 14 sieel.
Pianc-type hinges.
Padiackabls device. ELECTRICAL
1022 |501 [LCP |MFA |00 |BOP {401 |02 |ML [1022 | units) [sz16-TP-88.0008 N s GE (58C) Envitach coosot INSTALLATION | 04
Dimensions: L=762 mm, H=762 mm, D=600 mm CONTRACTOR
Provided with terminal blacks and internal wiring.
Companents:
Fiser optical board
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Lower Churchill Converters and Transition Compounds Project

MUSKRAT FALLS CONVERTER STATI BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS |naLCOR Document No.:  LK-AS SD-8211-EL.G01-0001-01 | Revo.:| B4
CONTROL AND P&C ROOMS EQUIPMENT [ALsTOM Document No. :  LCP-MFA-000-80P401-002-4L | Revno. o] 08
’ BOM Rev
Item Equipment tag for | Monopole Itern Detailed Description LCP Specification Document | Catalogue Number Supplied by Comments
No. Eonirdecr dag Meime UMt | Monopole system | aty ALS Specification Document |  SUPPIIST | Manufacturer | o o g0 o) information | Contract No. R [
ODF INTERFACE PANEL TYPE 2
QDF Intarfaca Pansl
NEMA 12
Enclosurs plate gauge 14 steel,
Pianc-type hingss
Padiockable device.
[Removable mounting plate
Dimensions: L=1525 mm, H=1070 mem, D=600 mm TR
1023 (501 [LCP |MFA [000 |BOP |401 [002 |ML (1023 | unitis) [s216-TP-89.0003 1 z::“:::‘:‘;‘:“'“m'm“"‘“ Imterrie} vk, GE (SBC) Envitech coos01 INSTALLATION | 04
Molded case circuit breakers HONIRAGHOR
Terminal blocks
DC/DC Converters
Lighting cantralled by door switch
Heater with thermostat
Fiber optical board
Ethamet switches
ELECTRICAL
1024 [s01 |Le |mFa [ooo [BoP[401 002 |mL 1024 | units) [BHIE-CPE7-0101 1 ggé‘;‘:g;;:;;;"’“""‘ GE(PES) ©Dos01 INSTALLATION 04
L] CONTRAGTOR
slailizadiscies 002 [ [1025 | unige) [B21E-PP-BE-1101 3 CCPL1 Panels s EHioR) FanE'rDA:_T_'AanéN 54 | Gonverier Canvol & Protecton Pole 2 Sids A Lane 1
] i 900x1050x2375 (mm) S CONTRAGTOR Converter Cantrol & Protection Pole 1 Side A Lane 1
ELECTRICAL . "
CCPL2 Panels Converter Control & Protection Pale 1 Side A Lans 2
1027 |501 |LCP [MFA (000 [BOP 401 002 [ML 1027 | unit(s) |e21E-PP-86-2101 1 9001 0BEX2A7E (irend GE(PES) consnt ICNDETALLAT\UN b et e
NTRACTOR
8212-CP-87-1103 ELECTRICAL .
Bipole Control Panel Bipale Control Side A Lane 1
1029 501 |LCP |MFA |000 [BOP |401 (002 (ML [1028 | unit(s) (8212.CP-87-2103 - R sty GE(PES) cD0s01 INSTALLATION I i e e
CONTRACTOR
ELECTRICAL
8212CP-87-1101 Measurement Panel Measurement CC Pola 1
1030 [501 [LcP |mFA {000 |BoP (401|002 |mL 1030 | units) 1 SOORIORONTE (. GE(PES) CDOS01 g«sTALu\TmN R e
ONTRACTOR
ELECTRICAL
DAC Measurement Panel DAC Measurement Pale 1
1031 [s01 |LcP |mFA 000 [BOP (401 (002 |ML 1031 | unitts) [s212-cPa7-1102 1 001 0502376 gnrn) GE(PES) co0s01 :;g{#nr:gg | e s
ELECTRICAL
8212-CP-B7-1104 DFR Panel Digital Fault Recorder Pole 1
1032 {501 |LCP | MFA [000 [BOP (401 [ub2 |ML (1032 | wnitis) [g220 "2 05 0 2 |30me00xaaTs () GE(PES) cooso! IcNg’:‘FALLATIGN 04 (b Fablt Rocotder Pofe 2
TRAGTOR
ide A Profibus TabinetTA
Side A Profibus Cabinet 8
8212-CP87-0101 Side A Profibus Cabinet C
5212CP-87-0102 it ELECTRICAL Side A Profibus Cabinet G
1033 |501 |LCP |MFA |ooe |BOP 401 |00z ML [1033 | uniks) [sz12-cPs7-0103 5 1Emmwmm'23m il GE(PES) coosot INSTALLATION | 04 |Profibus Interfaca Cubicle D
8212-CP-87-0107 CONTRACTOR Profibus Interface Cubicle E
8212-CP-87-0100 Profibus Interfaca Cubicls
Profibus Interface Cubicie H
ELECTRICAL
Ground Fault Detector Panel Pals 1 - Ground Faull Detactor
1034 (501 |LCP |MFA |000 [BOP|401 (002 |ML {1034 | unitts) (o iy GE(PES) 00501 INSTALLATION 7 I Vool ol s il
CONTRACTOR
ELECTRICAL
1035 [s01 (LCP |MFA (000 [BOP (401|002 |ML {1035 | unitts) |s212-CP-87-0111 1 Feidic e GE(PES) ©D0501 INSTALLATION 04
800x1000x2100{mm) silaradliy
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x.w o ] Lower Churchill Converters and Transition Compounds Project @
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [narcoRr pocumentno.: iLk-assD-e211-ELG01-000101 | Revi e B
CONTROL AND P&C ROOMS EQUIPMENT [aLsTOM Dacument No. : LCP-MFA-0D0-BOP-401-002-HL | Revio.| ag
Hem Equipment tag for | Manopole Item Detalled Description LCP Specification Document / Catalogue Number Supplied by LioM Rl Comments
No. Contractor Tag Number Unit. ™ o aty ALS S, Docuniant Supplier Manufacturer e ton Cauiract Mo Instalied by n.p::::
T ELECTRICAL
1036 |501 |LCP |MFA [000 |BOP|401 (002 |WL [1036 | unitis) [8212.CP-87-1005 R - R GEPES) coos01 INSTALLATION | 04
CONTRACTOR
ELECTRICAL
1037 (501 |LCP |MFA |oos |BOP 401 (002 |ML 1037 | unitis) [sz12-CP87-0114 1 |Dightal Fault Recorder WorkStation GE(PES) coosen INSTALLATION | 04
CONTRACTOR
ELECTRICAL y y
1038 |501 [LCP |MFA |000 |BOP |401 (002 ML [1038 | unitis) :ﬂgﬁ:ﬂg:;: 2 Mechanical Interocking Panel GE(SBE) coo501 INSTALLATION 04 E:::;M:::::E} 12&::2:25 ﬁ::::
CONTRACTOR 9
1040 [s01 |Lce |mFA Jooo [Bop[401 Jooz (ML |1060 | units) [E215DPB-83-0001 F Essenifal Loads Distribution Panel 208/120 Vac, GE(SBC) coos01 ﬁlLsE:;.RIL:nEN 04
5215-DPB-83.0002 3ph-4w, 1004, BOKA ittt ot
8212-CP-87-1104 ELEGTHICM.
1042 |501 [LCP [MFA |000 |BOP 401|002 |ML [1042 | wunit(s) B212-CP-7-0110 2 DIGITAL FAULT RECORDER PANEL |GE{PES) CDOSo1 INSTALLATION 04
CONTRACTOR
521E-GPS-47-0001
821E-GPS-47-0002
8215-CPS-87-0001 ELECTRICAL
4043 |501 |LCP |MFA |000 |BOP (401 (002 [ML |1043 | unit{s) 8215-GPS-87-0002 6 GPS GE{SBC) CDOS01 INSTALLATION o4
B215-GPS-87-0003 CONTRACTOR
5215-GPS-47-0004
Hrps:
1044 |501 |LCP |MFA |000 |BOP 401|002 (ML |1044 | unit(s) 8215-DPB-84-1001 L] P&C PANEL FOR 125 Vdc GE(SBC) CDO0S01 INSTALLATION 04
8215-DPB-84-2001 O THACILE
i ELECTRICAL
1045 |01 |LCP |MFA [000 |BOP[401[002 ML [1045 | unitts) gm: 2 |P&C PANEL FOR 2081120 Vac GE(sEC) o501 INSTALLATION | 04
; CONTRACTOR
[EzrsTons rr—
1046 {501 [LCP |MFA (000 [BOP 401 [002 |ML [1048 | wnit(s) I2|2-(:P-IT:1010 4 Operator Workstation GE(SBC) CD0S01 INSTALLATION o4
8212.CP-87-2003 coNTRACTOR
821E-TS-87-0001 ELECTRICAL
1047 |501 |[LCP [MFA |000 (BOP|401 (002 |[ML (1047 | unit{s) |821E-TS-87-0002 3 Temperature sensor for Ac filter control panel GE(SBC) CO0501 INSTALLATION o4
821E-TS-87-0003 CONTRACTOR
ELECTRICAL
1048 |501 [LeP |MFA [000 |BOP|401 002 |ML |1048 | unitis) |s215-DPB-85-1008 T b AR GEsse) cooson INSTALLATION | 04
1049 [s01 [LcP |mFa [ooo [BoP (401 |00z ML [1049 | uniys) [sz15-DPB-23-1008 1 °““’°°'°""”:""““‘"z" Vac OC Yard GE(SBC) coosot 04
1050 |01 [LCP [MFA [000 [BOP 401|002 [ML [1050 | units) P&C 125 Vdc DISTRIBUTION PANEL GE(SBC) coosm 04
1051 [s01 [LCP |MFA |000 |BOP [401 |00z [ML [1081 | unitis) P&C 208120 Vac DISTRIBUTION PANEL GE(SEC) cooso1 04
CONTRAGTOR
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® nalcor : » . &h
\_ s e eneroy Lower Churchill Converters and Transition Compounds Project y
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [nALCOR Document No.; ILK-AS-SD-8211-EL-GO1-0001-01 | RevNo.: S :
CONTROL AND P&C ROOMS EQUIPMENT [ALSTOM Document No. : LCP-MFA-000-BOP401-002-ML | Rev .|
BOM Rev
Item Equipment tag for | Monopole Item Detailed Description LCP Specificafion Document / Catalogue Number Supplied by Comments
No. Cotitractor Tag Number Unit Monopole system ay ALS Spec I Supplier Manufacturer or Ordering Contract No. Installed by Ly:::n':
8212-CP-87-0006
8212-CP-87-0008
ELECTRICAL
1052 (501 [LCP |74 {000 [BOR|&01 (002 ML |1052 | unitis) [p21ECP 70000 & |LcPpansl Lcp co0s01 INSTALLATION | 04
CONTRACTOR
8218-CP-87-0008
821S-CP-E7-0010
ELECTRICAL
1055|501 [LCP [MFA |000 [BOP |401 |002 [ML |1055 | unhtis) Digital Fault recorder pale GE(sBC) cD0s01 INSTALLATION | 04
CONTRAGTOR
5212-CP-87-1004 ELECTRICAL
1056 |501 | LCP |MFA [o00 [BOP |401 [o02 (ML |1056 | units) [B212CPaT-2004 |2 PRINTER SAS & PES GE(SBC) o050 INSTALLATION | 08
B212.CP-E7-100X CONTRACTOR
ELECTRICAL
1057 |501 [LCP |MFA (000 0P |41 jooz ML |1057 | uniis) [sz1zcPa70108 1 INTERFACE ENGINEER WORKSTATION cE(saC) coos01 INSTALLATION | 08
CONTRAGTOR
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@
Lower Churchill Converters and Transition Compounds Project |
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS |naLCOR Documant he. : ILK-AS-SD-8211-EL-G01-0001-01 | mevmo. 20 i
Cable Tray |ALSTOM Document No. : LGP-MFA-000-80P-401-002-80L. | Revmo.: 08
ftem Equipment tag for | Monopole Mam Detalied Description LEP Specification Dacument | Catalogus Humber Supplled by 1 Comments
Mo. Cllgipi Ll Unk | Mahopole system aty ALS Specitication Dacument Suppiler wmnutactume [ oo g Inmermation | Contraet Mo, Jotafied by skt
Bvanced steol calie {1y SURIGH Section diass D, W=3rGmm, H=T00mm, L=3m, &1
2z zm | unngs) Batch $pacing J00mm. #5H1-4-124.12-3 or equivalent | LK-SH-CD-2000-E1-T5-0008-01 HSTALLATION cooso ®@
CONTR
NiZed steel CAbie T8y STSIGHE Secion S48, 1, WeasOmm. H=100mm, Lodm, ELECTRICAL
202 (501 (LGP |MFA o0a |BOF 401 002 |ML |20z | units) Batch  |Rung spacing 200mm. BSH1 418123 o equivalernt | LK-SN-CE-8000-EL-T5-0008-01 NSTALLATION fcnosol @
CONTRACTOR
(Galvanzed siee] cabie tray BaGH! surian %8s O, We=e0amm H=Ta0T 1w, 2
2203|601 |LCF |MFA |0D0 |BOP [401 (002 (ML |2203 | unitis) Batch  |Rung spacing 300mm, #5111-4-24-L12-3 or quvalent | LIK-SN-GD-B000-EL-T5-0008-01 IMSTALLATION |coosn o
CONTRACTOR
3= froy Wi B, Ve=Bdomm, F=T00mm, Leam -
2205 501 |LoP [vea 401 |00z (M 2205 | wnitis) Batch mmm ESH1435-112.9 or oqvalent | LK-SN-CO-8000-EL-TS-0008.01 INSTALLATION coos01 5
lConTRACTCR
FERFORED TRAY 1vP% STRAIGHT SECTION, 3 MFTERS STEEL ELECTRICAL
zo7 |50 [Lee e 401 Jonz [mL (2207 | winitga) Batch | HOGAF, 150mm WIDE. Z5mm HEIGHT E-Line by EATON. MPO25VOG1555-150- |1 LK-SN-CD-8000-EL-TS-0008-01 feTALATION coos0t (.2
ACTOR
FORED TRAY TvoE BTRNGHT GECTION, 3 e TTRE LENGTH, STEEL TR oA
Z208 (501 |LCP |AFA D00 |BOP 401 |002 ML (2208 unit(s) Batch HOGAF, 400mm W\DE 25mm HEIGHTBMEB;EATUN WPNZSYOG158E-d00- 1 LK-SH-CD-8000-EL-TS-0008-01 INSTALLATICN Cooso! o
JCONTRAL
EDTRAYTYFE STRAIGHT SECTION, 3§ METERS LENGTH, STEEL [ELECTRICAL
208 [so frce 401 |ooz [mL (2208 | wnigs) Baten | LK-SN-CD-8000-6L-75-0008-01 ST ALLATION coosm o5
ot euavalent COMTRACTON
[Gavanaed stesl 90° honzoreal bond, W=450mm_ H=100mm, R=600mm, £SHF-4-18- [ELECTRICAL
zz2 |sov (LGP 000 |BOP (401 (002 | ML (2222 unit(s) Baten || LK-SN-CD-8000-EL -T5-0008-01 INSTALLIY\(!N coasm o4
(COH
Gavanized stoel 50" hwrizorial bend. W=G00mm. He100mm, R=G00mm, #5HF-2-94. Ersal
22 002 |ML (2223 | unis) Batch L 1@24 or equivalenl | LK-SH-CD-B000-ELT5-0008-01 INSTALLAT IO coosm 04
CONTRACT:
(Galvanized siee] 45 harizonlal band. W=500mM, H=100mm, FR=co0rmim, SSHF 420 ELECTRICAL
2224|501 |LcP (A [o0a |BOP (401 (002 (ML {2224 | umitis) Batch  fi 1464524 or equivalonl | Li-SH.-CD-B000.6L. 75000801 NSTALLATION coosot u4
TRACT
TRORZONTAL BEHD, RADIUS 300mm, BTEEL HOGAF, 150mm WIDE, 29mm ELECTRIGAL
227 [sm (LGP WA {000 (BOP (401 Jooz |ML (2227 | uniis) Batch  [HEIGHT, B-Line oy EATON #FFO25VEG15HE-150-00R300-5A of squvaisn | Li-Sh-CO-8000-EL-75-0008-01 IMSTALLATION fcoosor L
CONTRACTOR
59 HORIZONTAL BEND, RADIUS 00, STEEL HOGAF ACGmm WIGE, Zamim ELECTRICAL
2228|501 [LCP [MFA jooo (BoP (401 002 ML |z2 uniis) Batch  |HEIGHT 3 Line by EATON #PFO25VCG1SHE-00-00R300-54 of equwalent | LK-SN-CD-000-EL- TS-0008-01 INSTALLATION cO0sot ol
i feid
0" HORIZONT AL BEND. RADIUS S0 STEEL HOGAR Soomem VALE 25mm ELECTRICAL
2229|501 |LCP (WA |00 (BOP (401 |00z (WL (2229 | wnkis) Batch  |HEIGHT B-Line by EATON XPF025VOG15HB-600 SUR300-5A or equiwaleil | LH-SN-CD-8000-EL. 75000801 INSTALLATION cooso o
| Gabvarized siee: Porizantal 1oa cross, We=G00mem, 14=100mm, R=600mm, #GHF & 16- ELCECTRICAL
202 |01 |Lee [wea 00z ML jzzaz | wnitgs) Batch L HT-24 or squivalnl | LK-SH-CD-8200-81.T5.0008-01 INSTALLATION Coosor os
CNTRAC
Galvarizod stee! Fonzans! e oroes, W=4s0mim, H=100mm, R=600mm), #SHF -4 24- ELECTRICAL
2233 601 |LCP [MFA (000 [BOP (401 |00z |ML 2233 | wunitfs) Batch  |LH1-24 ar equivalonl | LK-SH-CO-§000-EL- TS-0008-01 (MSTALLATION CD0501 04
CONTR!
Galvn 20 Stee Fa2antal to rows. W -B00MM, H= 100, R=ECGmm SSHF 430 ELECTRICAL
za¢ [so1 LeP [mFa 1 |ooz |m fzzae | umiifs) Bmch  [[.HT.24 or equyalent | LK-SH.C0.5000-61, T5-0008.01 INSTALLATION coos01 a4
lCoNTRACT
[FORIZONT AL TEE STEEL HOGAF. FADIUS SO0MPT, Z5rvn HEIGHT AT0M ELECTRICAL
=7 s |Lop 401 [00z (ML (2237 uni(s) Bateh  |WIDEB Line by EATON #FFN25VCG1SHT-400-R3I00-SA o equivalent | LK-SH-CO-8000-£1.-TS-0008-01 INSTALLATION coosm o
[CONTR
ZinG Plaled Steel Gover Clamp for Aluminum cable |adder, FH=100mm - wi nalts, ELECTRICAL
2238 |S0f [LEP |MFA (000 (0P (401 002 (ML 2238 unitis) Batch T & B WABW.4 FCC or Equivalent | LK-SN-CD-8000-EL-T5-0005-01 NS TALLATION consi i3]
[Gaivanized cteal ighl sidu reducer VW1=750mm, Was BODmm, H=100mm, #SHF-4-30}
2260|501 [LCP [MFA [000 [BOP |01 [002 (ML |2280 | wnitis) Batch  [24.1.14f or squivaent | LK-SN-CO-B000-EL-T5-0008-01 coosm u
[Gulvanized sies! Tight sids reducer, W1=G600mm, W2=450rmm, F=100mm, BarF-4+24]
241 [sm Lok [uea fooo |Bor a1 fooz | 2241 | unitis Baten  |18.LHAR of pqusaisn | LX-SN-CD-8000-EL-T5-0008-01 cocaot ol
(Galvanized sieet leF 510 reguoer, W1=750mm, WI2=E00mm. H=100rmem, BaHF-A-30-
2242|501 |LCP WA 000 [BOP (401 Jooz (ML |2z242 | wnitis) Balch  |24-LHLR or equivalent | LK-SN-CD-BO00-EL.T5-D008-01 cosot o
(Galvarizod stee 1N 5.0 reguGer, W1=B00mIT, W2 Abomm. =100mmm RSHF 490
2243 (501 |LCP |1 oo [BOP (401 fo0z ML (226 | wnitfs) Batoh  |16-LHLR or equivalent | LK-5N-CD-B000-EL.-T5-0008-01 comsat e
Galvasrized siee! nGTT 5108 feducer, W1=S00mm W600mMm, H=100mm, 5HF-4.38]
244 501 |Lce [wea 00z [ |24 | wnigs) Batch  [24LHRR or equvalent | LiK-5H-CD-6000-EL.- TS-0002-01 coosot o2
(Gatvarized size! ofl 30 reacar, W1 =B00mT, Wa=B0amm, V1= T00mm, ASHF- 430 ELECTRICAL
2245 501 |LoP [MFA 000 [BOP 401 [o0z |ML 2245 | unis) Batch  |2aLHRR or equivalent | LK-SH-CO- 800081, TS.0008-01 INSTALLATION coos01 04
STRAIGHT REQUGER STFEL ROGAF, Z5mm HEIGIT, G00mm 10 1a0mm WIRE ELECTRICAL
247 [501 |LcP |MFA 000 (BOP (401 002 [ML (2247 | unitts) Batch  [B-no by EATON #PMO2SVOG15-5R-200 150-5A 01 equvaiern | LK-SH-CO-0000-EL-TS-0005-01 lINSTALLATION consn) o
lCONTRACTOR
IGHT REDUCER, STEEL HOGAF, Z5mm HEIGHT. B00mm TO 4imm WIDE, B- [ELECTRICAL
z@| (501 LGP 401 ooz (M [2248 | unitis) Batch  [Line by EATON SPMOZSVCG1S-RR.600-400. 84 o equivart | LK-SN-CO-8000-EL-TS-0008.01 HSTALLATION COoS01 o
[CCNTRACTOR
EFT RECUCER, STEEL HDGAF, Zamm HEIGHT, 600mm 10 4tcmm WIDE, B-Line [ECECTRICAL
2249|501 (LCP |WFA 000 (BOP (401 Jonz (ML (2248 | wnit(s) Batch  |oy EATON HPMOZSNCG1E-LR-G00400-SA or enuivalent | LK-SN-CO-8000-EL-TS-0008-01 INSTALLATICH cocsar @
AcT
[0 VERTICAL CLTSIDE BEND, RADILS S00mm, §TEEL HOGAF J50mm WIDE, ELECTRIC
2257 (501 |LCP |nFA (00D |BOP |401 Joo2 | ML (2267 unit{s) Batch  [25mm HEIGHT B Line by EATON #PFO2SVEGIS-150-VON0R-300-SA of equivalen || LK-SN-CD-B000-EL-TS-0008-01 INSTALLATION CO0s0t o
TRACT!
[Golvanized sl 50" vertical oisids bend, Ve=300mm, F= 100, F-G00mm, S5HF- FLECTRICA.
2251 501 LGP |MFA 000 (BOF |401 002 (ML [2261 | wni(s) Batch  |442.1.-v0%0-24 or squvalont I LK-SN-CD-5000-61.-75-0008-01 wesTALLATION o
CONTRACTOR,
[Gaenrized si== 50" vertical nulsde bend, W=A50mem, F=100mem, F-s00mm, BOHF- ELECTRICAL,
a6z (501 |LCP [n |00 [BOP 401 Jooz |ML |2z262 | wnit(s) Batch |41 V08024 of aguivalant | LK-SN-CD-8000-EL-75-0008-91 INSTALLATION coosoi INSTALLATION 04 i (
TOR conTRACTOR
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Lower Churchill Converters and Transition Compounds Project

MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS

ILK-AS-S0-6211-EL-G 01-0001-01

Cable Tray LGP MFA-000-BOP-401-002-ML
Equipmenttag for | Menopois lism Detalied Description LGP Specification Doci Supplled by
Yot Monopole system aty ALS Spe Docu Suppller Camiract Na: Instailed by
[Galvanized steel 53 vertcal OLISKE DEnd, W=E00mvn, F=700mm, R=G00mm, RGHE- [ELECTRCAL ELECTRCAL
2283 units) Bateh 424008024 or equvalent | LK-SH-CO-8000-EL-TS-0008-01 NSTALLATION coosm INSTALLATION [
ConTRACTOR ! i
[Galvanzed steel 90° vedical oulsie bend, W=SCOmm. H=100mm, R=800mm. #SHF . [ELECTRICAL FLECTRICAL
2264 | unitfs) Batch  |4.36.-v090-24 or equivalent | LIK-SN-CO-8000-EL-T5-0008-01 WSTALLATION cnosal INSTALLATION o4
INTRACTOR i \C I
50" VERTICAL INSILE BEND. RAGIG S00mim, STEEL HEGAF A5amm WIDE, ELECTRICAL e
2267 unit{s) Bateh  [25mm HEIGHT B-Line by EATOR oF equivi | Lk EL-TS-0008-01 INSTALLATION coostt 5]
CONTRACTOR
Hop Oip Galva "7 Suppail fel supifsiid, T & B#A210 HDGC a Equivalell ELECTRICAL
2208 | unifs) Batch | LK-SN-CD-B000-EL-TS-0008-01 INSTALLATICN oo INSTALLATION 04
CONTRACTOR )
[HORIZONTAL CROSS SECTION, 600 WIDE, 158, 85HF -4 24-L-HX-34 Of equvaert [ELECTRICAL
2271 | unigsy Bateh | LK-SN-CD-8000.EL-T5-0008-01 INSTALLATICN cooso 0
| CONTRACTOR
[ELECTRICAL
22 2272 | unitfs) Batch | LK-SN.CD-8000-EL-T5-0008-01 IMSTALLATION coozo1 @
ACTOR
abvanized sicel Al secian cover, W=A30 mim, ASHYY-15-5FC-3 o squivaln AL
220 zm0 | unitis) Batch | LK-SN-CO-B000-EL-TS-0008-01 INSTALLATICN coosot NS e
CONTRACTOR CONTRACTCR
| Galvanized sieel elraight seclion caver, WeBO0 mm, #SHW-24-SFC-3 or equivalen| [ELECTRICAL ELECTRICAL
2281 281 | uni{s) Balch | LK-5N-CD-A000-EL-TS-0008-01 IMSTALLATION |caosor INETALLATICAI L]
CONTRACTOR ConTRACTS
[SALVANIZED STEEL HORIZONTAL ADIUSTABLE PLATE, H=100mm TRE ASHW- ELECTRICAL ELECTRICAL
82 zaz | uni{s) Baich  |442.HAP or Equuaiers | LK-5N-CD-000-EL-TS-0008-01 INSTALLATION oo INSTALLATION o
CONTR: RACTOR
- EECTRICAL [ELECTRICAL
28 | 2283 wniys) Batch | LK-SN.CD-B000-EL-TS-0008-01 INSTALLATION (==l INSTALLATION o
|CONTRACT TN
ELECTRICAL ELTCTRICAL
224 2284 | wnits) Batch | LK-$1-CD-8000-£1. TS-0008.01 INSTALLATION coosor INSTALLATION o3
B coniTR)
GALVANIZED STEEL FICRIZONTAL ADJUSTABLE PLATE, H-to0mm 188 REHW- ELECTRICAL FLECTRICAL
E- 2286 | unis) Bateh  [4.30-HAP or Equyaiery | LK-SN-CD-5000-EL-T5-0008-01 INSTALLATION coos0t INSTALATION o
lCCnTRACTOR T R
Einrier <inp gawarizes steel, for cablo lrays [ 2207 & 2208 witn F=100mm), Ls: ELECTRICAL ELECTRICAL
2290 2250 | unitgs) Batch HN-3-8B5 o oquivalunt | LK-SH-CD-8000-EL-TS-0008:01 INSTALLATICH co IS T4 LATION o
|CONTRACTOR RACIOH
END FIXING PLATE FOR 300mm TRAY WALL FENETRATION, BSHW-4-12-CEF or ELECTRICAL ELECTRICAL
g1 z280 | unii(s) Batch  [equivalert | LK-5N-C0-8000-EL-TS-0008-01 INSTALLATION cousor INSTALATION o3
lconTR, NTRACTOR
[GALVANIZED STEEL BARRIER BTRIP CLAWP, RSP Uv-BEC o equvaini [ELECTRICAL [ELECTRIGAL
00 700 | unis) Bsteh || LK-5N-CD-B000-£L-TS-0008-01 [INSTALLATION Coos0t INSTALLATION a
TRACTOR 1 “
[GALVANIZED STEEL CABLE TRAY VERTICAL ADJUSTABLE FUATE, - T00NM [ELECTRICAL ELECTRICAL
= 2301 | wnnge) Batch  |6SHW-4VSP or equivalant [} LK-SN-CD-5000-51 - TS-0008-01 [INSTALLATION cnasm NSTALLATION L5}
OMTRACT
[GALVANIZED STEEL CABLE TRAY COMBINATION HOLD DOWN /| 'ANSION [ELECTRICAL [FLECTHICAL
2302 2002 | unitt) Batch  |CLAWF WITH HARDVWARE, BSHW-HEC-HOW of equatent | LK-SN-CD-2000-61-T5-0008-01 INSTALLATION coasn NS TALLATION fo
ACTOR 0 1
(GALVANIZED STEEL SUPERSTRUT BRACKET TYP= T&B #8256-21HCGC or ELECTRICAL CLECTRICAL
2305 2308 | unifs) Balch  |aquyarer: | LIK-SN-CD-B000-EL.-TS-0008-01 INSTALLATION consm INSTALLATION 5
ACTOR [ TOR
GALVANIZED STEEL SUPERS LT BAAGKET TYPE TAE #5258-261 GG of ELECTRICAL ELECTRICAL
2308 za0e | unitgs) Patch  |aquvarert | LIC-SN-CD-B000-6L - TS-0008-01 INSTALLATICN coosn INSTALLATION a3
ACTOR B
[Hop Dip Gaiva. Head plate 1ol SUPESIAG Crannel TAB, SAFZ320 HOGE of ELECTRICAL ELECTRICAL
2307 2307 units) Batch Jvaet | LK-EN-CD-8000-F1 . TS-0008-01 INSTALLATION |Consm INSTALLATION a3
CoNTRACTOR TRAC
Hop Dip Gava Head piale for supersing Cranmel Back to Sack, TAB SAPZISSO [ELECTRICAL
E= ] zoa | unitis) Baich  |HOGC of Equevaient | LK-SN-CD-3000-EL-T5-0008-01 INSTALLATION coasa i
TOR "
[GALVANIZED STEEL SPLICE PLATE H=100mm (4n} TAB #SHW-4-S5P of [ELECTRICAL [ELECTRICAL
10 | unitis) Batch  |Equua | LIK-SH-GD-B000-EL - TS-000801 INSTALLATION o050t INSTALLATION -
CONTRACTOR CONTRAC
(R0 FIXIN G PLATE F i G00mm TRAY WALL FENETRATION, RSI-0-24CEP 6r ELECTRICAL ELECTRICAL
unitgs) Bateh  [onuvasert | LK-SH.C0-5000-£1.-T5-0008-01 INSTALLATION oS0t 03
TRASTOR
ESID FIXING FLATE FOR R VAL PENETRATION, ASTWY A-90-CEP o ELECTRICA
unitgs) Batch  |onuwasert | LI6-SN-CO-3000-EL-T5-0008-01 INSTALLATION consnt i)
CONTRACTOR
[EFID FIXING PLATE FOR S00mmTRAY VAL PENETATION, #SHV-4-36-GEF ELECTRICAL
unitfs) Bateh  fequyaien | LK-SH-CD-3008-E1..T5-0008-01 [INSTALLATION 501 a5
SOLI0 STRAIGHT SECTION COVER FGGAF, 15 METER LENGTIL 150 [ELECTRICAL
= unit(s) Baeh  |[VIDE. B-Line by EATON #FCFSG1555-150-1500-SAor | LK-SH.C0-5000-£1.-TS-0008-01 sTALLATION CDUSH1 B4
CONTRACTOR
[50LID STRAIGHT SECTION COVER BTEEL HOGAF, 1.5 METER LENGTH_ 400 ELECTRICAL
unitfz) Batch  [WIDE, B-Line fy EATON APCFSG1SSS-400-1500-SA or equivalent | LK-SN-C0-2000-EL- TS-0008-01 IMiSTALLATEON coosa) o
[CONTRACTOR
[SOL0 STRAIGHT SECTION COVER, §1EEL HOGAF, 1.5 METER LENGTH. 600 AL
unitis) Batch IWIDE. B-Linw by EATON #PCFSG1655-600-1500-54 or eguswatsn | LK-SN-CDO-B000-EL-TS-0008-01 INSTALLATION icocsct o3
60" HORIZONTAL SEND, SECTION COVER, STEEL HDGAF 400mim WIDE, B-Line ELECTRICAL
unitisy Bateh oy EATON #PCFSE15-HE-4S0-RI00.026-5A or equivalent | LK-SN-CD-B000-EL-T5-0008-01 INSTALLATICN LocEet =
ConTRACTCR
5 RORIZGNT AL BEHD, SECTION COVER, §1EEL HIGAF, B00mm WIDE, B-Line ELECTRICAL
unit(s) Batch |y GATON #PCFSGISHE-S00-RI00.026-54 or squivalent | LK-5N-CD-B000-EL-TS-0008-01 INSTALLATICN cocsor o
ACTCR
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS Tha : 1K 6L Rex Mo, |
Cable Tray |ALSTOM Documant to. : LGP-MFA-000-80P-451-002.00 Fev o, | g
BOMRev
llem Bauipmant ag for | Menopols tem Detalled Duscription LeP Specification Document / Comments
iractor Tog Humber plied by
No. CONMN ) Toe i Unit | Manopole system aty ALS Specification Document SHpplir or Ordering Infarmation |  Cantract No. ot M Bl
[FIORIZGNTAL TEE. SECTION COVER, STEEL TIDGAF, A0lmm WIOE BLie by
nIT |so1 (LoP 002 |ML 12327 undt(z) Batch [EATON SPCFSG15-HT-400-R 300.-U75-SA or equivalent. | LK-SN.CO-0000-EL-TS-0008-01 O 5]
[STRAIGHT REDUCER, SECTION COVER STEEL HDGAF 400mm TO 15Cmm [ELECTRICAL
2328 [sor [Lop [Mea o0 (o Lson ooz (ML [2328 | unitts) Batch  [WIDE, B Line by EATON APCFSG1G-SR-400-025 84 of suulvalent | LK-SN.CO-8000.51.-75 0008.01 coost HSTALLATICN w
CONTRACTOR
LEF T REDUCER, SECTION COVER STEEL HDGAF G00mm TO d00mm WIOE, B- ELECTRICAL
2328 (501 |LCP (MFA |0DD |BOP [4D1 |002 (ML (2329 unil{s) Batch JLine by EATON #PCFSGIS-LR-600.025-54 or squvalen | LK-SH-CO-B000-EL-TS-0008-01 cooso1 IHSTALLATION s
AcTce
[RIGHT REDUCER, SECTICN COVER STEEL HOGAF, B00mm TO 400mm WIDE B SLECTRICAL
2330 st (Lo (A 000 [Bor Jeot Jooz [ (2030 | unitis) Batch  [Line by EATON #PCS-SG15 RR-400-025-54 or cousiert | LKSN-CO-8000-EL 75 0008.01 coosor @
j90° VERTICAL OUTSIDE BEND, SECTION COVER, RADIUS 3Ulmm,
2331 |S01 |LCP |MFA |000 [BOF [401 (002 |ML |2331 umitis) Batch HOGAF, 25mm HEIGHT, 150mm WIOE, B-Uine by EATON SPCFSG15-VO-150- | LK-SN.CD-8000-EL-TS-0008-01 cooso L=
o
190" VERTICAL IHSIDE BEN COVER, RADIUS 300mm, L HOGAF,
2392 |50t |Lep |nea [o0o [aoe 401 foo2 [ |20z | unis) Batch |25y HEIGHT, 150mm WIDE, B.Line by EATGN APCFSG1S.V1.180.90 R300-025. || LK-SN-COMI000-EL-TS-0008-01 covsor @
ey ICONTRACTOR
TRAPEZE KIT FOR 450 CABLE TRAY ELECTRICAL
240 unit(s) Batch | LK=8N-CD-8000-EL-T5-0008-01 005 INSTALLATION 0l
| TRAPEZE KIT FOR 600 mm CABLE TRAY
2341 |60 |LCP |MFA 000 (BOP (401 |002 ML |2341 ‘unit{s) Batch |} LK-5NCD-8000-EL-TS-0008-01 Ll
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS |taLCOR Bocument to. - iAS-SD8211-EL Guta00101 Rev o, 1| Ba
AC Filters Major Equipment |ALSTOM Document No. : LGP-MFA-200-80P401-002-4iL Rev No. | a
x [ BOM Rev
ftem ; Equipmenttag far | Monopale Item Detsiled Description LOP Specificatian Document / Catalogue Number Supplied by Gomments
N Oaatrackn A Rtk Lok Monapole system ALS Specification Document Suppliar Manufacturer | oo disring Information | Centract No. Installed by “"“‘i&"’: the
[P UNBALANCE CT (Type A MFA} TT (Type A WFA]
444 UNBALANCE CT (Type B MFA) ELECTRICAL UNBALANCE CT {Type B MFA)
3901 [s01 [LoP |MEa o000 (BoR |40t [o0z |mi | asor unitis) 5 ILK-SN-CD-5000-EL-T$-0020-01 GE (PES) ARTECHE coos01 INSTALLATION ©
CONTRACTOR
CT FOR RESISTOR (R1) PROTECTION [Type A WIFA] T FOR RESISTOR (1) PROTECTION (Type A WFA)
cTaF) CT FOR RESISTOR (L2) PROTECTION (Type A MFA) CT FOR RESISTOR {L.2) PROTECTION [Type A MFA)
CTIFe CT FOR RESISTOR (R2) PROTECTION (Type A MFA) |CT FOR RESISTOR (R2) PROTECTION (Type A MFA)
CT FOR RESISTOR (R3) PROTECTION (Type A& MFA) ICT FOR RESISTOR (R3) PROTECTICN (Type A MFA)
cTaF1 o1 ON [T) CT FOR RESISTOR {R1) PROTECTION (Type B MFA]
cTaFz
ELECTRICAL
3503 |501 |LCP [MFA 000 80P (401 (002 (ML |2802 unitls)  |oTer 24 ILK-SN-CD-8000-EL-T$-0020-01 SE (PES) ARTECHE C00s01 INSTALLATION 03
162 CONTRACTOR
cTeF1
[CT8F2
_l_r.rmnsusn ARNI PROTECTION (Type A WFA) At_cr FORFILTER ARM PROTECTION (Type AMFA]
g:::,‘_ CT FOR FILTER ARM PROTECTION {Typs B MFA) e CT FOR FILTER ARM PROTECTION {Type B MFa)
2204 (501 (LGP |MFA|000 |BOP|401 (002 |ML |3904 unitiz) ’ G ILK-SN-CD-8000-EL-T5-0020-01 GE (PES) ARTECHE coosat INSTALLATION @
[CONTRACTOR
ant REACTOR (L1){Type A MFA) ELECTRICAL
2924 (501 unit{s) L1F2 & ILK-8N-CD-8000-EL-TS-0023:01 GE {PES) RuG CODS01 INSTALLATION 03
[CONTRACTOR
LaF1 REACTOR(L2) (Type A WFA) ELECTRICAL
1926 |50 [LCP |MFA 000 |Bor |40t [o0z |ML [392s units)  [L2Fn g ILK-SN-CD-8000-EL-T5-0023-01 GE (PES) L cDos01 INSTALLATION o
CONTRACTOR
o REACTOR (L3 (Type A MFA] ELECTRICAL
3929 (501 (LGP |MFA|000 [BOP|401 (002 |ML |3528 unit(s) Laka & ILK-SH-CD-8000-EL-TS-0023.01 GE (PES) finta cooso! INSTALLATION [
CONTRACTOR
REACTOR (L1] (Type B MFA) g
2930 (501 |LOP [MFA 00z [m (3830 unitfs) o ILK-SN-CO-8000-EL-TS-0023-01 GE (PES) e coos0 INSTALLATION o
[CONTRACTOR
SURGE COUNTER
. ELECTRICAL
3955 |s01 (LGP |MFA (000 [BOP (401 002 (ML |3988 unitfs) 17 miﬂ:;‘ﬂwgﬂ%‘éﬁ?% SRR RSB e | LK-SN-CO-B000-EL-T50029-01 GE (PES) SiEvEns crasar INSTALLATION o3
MAXI, HIEH CURRENT WITHS TAND: 100 KA 4/10 MICROSECOND WAVE FONTRAGTIR
METER SCALE: 0-30 mé PEAK/1,41 (NON LINEAR SCALE)
pr—— MAIN CAPAGITOR (C1) (Type A MFA) ELECTRICAL
981 [501 |LCP {MFA|000 [BOP|401 |02 [maL 206t witls)  |cimmarz s ILK-SN.CD-8000-EL-T$-0023-01 GE (PES} A cDoso1 INSTALLATION ]
= [CAPACITOR (C20] (Type A MFA] ELECTRICAL
3562 |s01 |LcP [MFA 000 [BoP|4a1 002 (ML [2962 wnitis)  osEs O 1L K-SN-CD-8000-EL-T5-0023.01 CE (PES) AwT coosat INSTALLATION [+
CONTRACTOR
[ CAPACITOR (C2) (Type A MFA] ELECTRICAL
2963 |501 [LCP |WFA|000 (BOP|401 (002 |ML |3963 unit{s) Car? € ILK-EN-CD-BO00-EL-TS0023.01 GE (PES) RMT CO0S01 INSTALLATION 03
CONTRACTOR
e CAPACITOR (C3) (Type A MFA) ELECTRICAL
2964 |S01 |LCP |MFA|000 (BOP|401 (002 |ML |3964 unitis) CTF? 4 ILK-SN-CD-8000-EL-T5-0023-01 GE {PES) T ICO0501 INSTALLATION [ <3
CONTRACTOR
MAIN CAFACITOR (C1) {Type B MFA) ELECTRICAL
3966 501 |LCP |[MFA|000 [BOP|401 |002 ML |3966 unit(s) a ILK-SN-CD-8000-EL-T5-0023-01 GE (PES) aal CO0501 INSTALLATION o3
CONTRAGTOR
o RESISTOR (R1) (Typo A MFA} ELECTRICAL
3974 |S01 |LCP [MFA (000 |BOP|401 [002 |ML |3971 unlit{s) R1F2 6 ILK-$N-CO-8000-EL-TS-0023-01 GE (PES) CRESSALL CDoso1 IS TALLATION o3
|CONTRACTOR
= RESISTOR (RZ} (Typs A BFA] FELEOTRIGN.
2972 |501 |LcP (mFafooo [Bopfest Jooz (. [3e72 unils)  [Rara s (LKSN-CD-3000-EL-TS-0023.01 GE (PES) crEssALL coosor INSTALLATION [}
ICONTRACTOR
— RESISTOR (R3] (Type A MFA) ELECTRICAL
2973 [sm [LcP | |0oo |Bar(4n ooz [mL |a73 unitfs)  [maFz G LK-SN-CD-8000-EL-T5-0023.01 GE (PES) GRESSALL cooso1 INSTALLATION o
CONTRACTOR 3
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS |naLcOR Document No, - iLk-AS-sD-8211-£L-G01-0001-01 | Revtia [
AC Filters Major Equipment {ALSTOM Document No. - LCP-MFA-000-BOP 401-002-HL Rev No. - i)
& . . . M Rev
Iterm Equipment tag for | Manopole Item Detailed Description LEP Specification Document / Catalogiie Number Supplied by haid Camments
Mo. Sloniac e et o Manopole system | Qty ALS Speefication Document Snppler Manufacturer | 5\ o1 daring Information | Contract No. sy i b
1ﬁsasrunmmum B1FA) I m—
3976 [S01 |LCP |MFA 000 [BOP|401 |002 |ML [3976 unit{s) 0 |ILK-SN-CD-8000-EL-T5-0023-01 GE {PES) CRESSALL |CDOS01 INSTALLATION L <]
CONTRACTOR
P SURGE ARRESTER WITH BFI (Type A MEA) ELECTRICAL
3881 (501 |LCP|MFA (00D |BOP|401 |002 |ML |3981 unitfs) SA1F2 6 | LK-SN-CD-8000-EL-T5-0029-01 GE (PES) SIEMENS CO0501 INSTALLATION o
CONTRACTOR
SAIF1 SURGE ARRESTER (Type A MIFA) ==
3962 (501 |LCP |MFA|000 |BOP|401 |002 [ML 3982 unit(s) SAIFR & | LK-SN-CD-8000-EL-T5-0029-01 GE (PES) SEMENS | CDOS01 INSTALLATION o
[CONTRACTOR
SAIF1 SURGE ARRESTER (Typa A MFA} ELECTRICAL
3903 (501 |LcP |MFA 0o |BoR 4ot (002 [m [ssea unils)  [sasFs O | LK-SN-CD-B000-EL-T5-0029.01 GE (FES) SiEMENS coosot INSTALLATION a
CONTRACTOR
[SURGE ARRESTER [Type B MFA) ELECTRICAL
3985 501 (LGP |MFA|000 [2OP|401 (002 [L j3386 wnitis} i | LK-SN-CD-8000-EL-TS-0028.-01 GE FES) smvais cousat INSTALLATION o5
CONTRACTOR
Page 18de 80

A



CIMFP Exhibit P-03017

& W e e Lower Churchill Converters and Transition Compounds Project
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [maLcoR Document No. : ILK-AS-SD8211.£LGo1-000101 | Revno.:[
DC Major Equipment |aLsTom No.: LCP-MFA-D00-BOP401-002 ML | Revha.:
= BOM Rev
Item | Equipmenttag for | Monapole ttem Detailed Description LGP Specification Document / ; Catalogue Number Supplied by Comments
No. Contractor Tag Numnber Unit WMonopote ay ALS Specification Document Supplier | Manufacturer or Ordailng tafo fh CGontract No. Installed by :hp:;t::
Hsm_epunsemmsrmmn TSRV
b E::::::: - SINGLE PHASE TRANSFORMER ELECTRICAL
400z |s01|Lep [mFa joan [Bop |401 |ooz [mL | 4002 wnitis) |17 (uhase ¢ 4 [ZPZRIUNIPN, 3183 KV 1461Y2 KV, 14513 KV, 80 Ha \LK-SN-CD-8000-EL-TS-0022-01 | GE (SB0) 5T cousot INSTALLATION 04
CONTRACTOR
T (Spare)
QUADRIVALVE MFA.
viB41
V241 ELECTRICAL
400 (501 |LcP [MFa 000 |BOP [401 |00z ML [ 4004 unitts) |yig4z 8 ILK-SN-CD-9000-EL-TS-0025-01 | GE (PES) 00501 INSTALLATION 03
vaBdz CONTRACTOR
G NEUTRAL BREAKER
ELECTRICAL
; ALSTOM TYPE GL 316X, 420 KV CLASS OUTDODR, 40004,  [ILK-SN-CD4000-EL-TS.0001.01 .
lawos {501 |LoP mPa oo [BoP 401 [0z fta [400s | unitis) 1 AR ICoN S S0 ELTa 001141 | GE(SEC) | ALsTOM-TDC cooso1 mafmﬁx 03
Ba1B01 4 HOLES NEMA DRILLED ALUMINUM TERMINALS
b GALVANIZED STEEL SUPPORT
[AC STAR BUSHING
420V 2500 948KY BIL ELECTRICAL
4006 (501 |LcP (A (a0 |BOP 401 |00z ML | 4008 unitts) 1 [SUEORERE et PETAMce st ILK-SN-CD-8000-EL-TS-0024.01 | GE (SBC) RPV cDoso1 INSTALLATION ]
sFe CONTRACTOR
gas insulated
1]
AC DELTA BUSHING
+ 250KV-2000A-590kV BIL
cantiever operation load 2500N AR
007 |s01 |LCP |MFA oo [BOP (401 (002 (ML | 4007 | unitis) 3 ;‘;‘g;ﬂ'ﬁﬁ;’:ﬁ:d"’h"‘*w7°°mm ILK-SN-CD-8000-EL.TS0024-01 | GE (SBC) RPV 00501 INSTALLATION 03
fotal mass approx. 520kg CRBIFRARTOR
AVDC BUSHING
-+ 42010V/-2500A-1 050KV BIL
OUTDOOR CREEPAGE DISTANGE 16460mm ELECTRICAL
4008|501 |LcP A |ovo (BOP 401 |ouz (ML 4008 unitis) 1 |Cantiever operation foad 2500N ILK-SN-CD-8000-EL-TS-0024-01 | GE (SBC) RPV coos01 INSTALLATION 03
SFE gas Insulated CONTRACTOR
lotal mass approx. 1380kg
LVOC BUSHING
= 82K/ -2000A-220KV BIL ELECTRICAL
4009|501 |LoP |wEA 000 [Bop [401 a0z |mL | 4008| unitts) i [RROR CRERRARE BISTANCE El60nm ILK-5N-CD-8000-EL-TS0024-01 | GE (38C) REY cooso1 INSTALLATION 03
 Total mass 150k ceatliatio
[FLECTRODE LINE LVDG BUSHING
+ 824V -2000A-2206V BIL L EcTRICAL
4010|501 |LeP |MFa |ooa [Boe (401 002 (ML | 4010] unitis) 0 ;’;:,ng’ﬂ”cs“gﬂmi DISTANCE §250mm ILK-SN-CD-I000-EL-TS0024-01 | GE (PES) cDos01 INSTALLATION 03
Total mass 160kg CRNTRACTOR
DC CURRENT TRANSFORMER 1500 WV BIL, 1206 A
Type COSI CT
Maximum system voliage 393 KV
cT1R4E Felindy A ELECTRICAL
4014 507 [LCP [MFA (000 |BOP |40 |002 [ML [4014 | units) |cT2E42 2 Ancil':cﬂ:ﬂ‘!% T GE (SBC) oI 00501 INSTALLATION a3
Nominal operaling current 1286 A PONHRACTCR
Rated secondary NL 1,5075V, WL 0,5358V
Burden 10 kOhm
Rating factor NL 6,22, WL 18,56

Page 19.de AD
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [naLcor Document No. = 1LkASSDa211ELGOT 000101 [ Rewwes] T g
DC Major Equipment |mmunm:um|m.: LCP-MFA-D0D-BOP401-002-ML 5
= Rev
Item Equipment tag for | Manopale Item Detailed Description LEP Specification Document / Catalague Number Supplied by 2] Commenls
it Contractor Tag Number L8| e pestirapbpetid i A o reieailon Dactmant || Sunpver | mmrmcsiennr (| e S i Installed by up:?ll'lr::
T |DC NEUTRAL REAGTOR
1,6 kA thermal 1 sec.
4 kA mechanical peak
[ 40KV BIL ncross coll ELECTRICAL
4021 [s01 |LeP |mFA ooo |BOP [401 (002 |ML [4021 | unings) [F1ES18 2 221 kv BIL across intereoll insulator GeE@sBe) | Trenen oS0 INSTALLATION 04
Reactor rating 0,135 mH, 0,051 ohms, 60 Hz CONTRACTOR
MC1 =76 mm
MC2 = 305 mm
DC SMOGTHING REACTOR
| Type XSCM 2475,00 mH 1 1980 A
System voltage: 350 KV
Max. operating valtage: 370 1V
BIL between lerminals 1425 kV
Naminal curent. 1285 A
Rated curent 1320 A ELECTRICAL
4022 (501 [LCP |MFA (000 |BOP (401 (002 |ML |4022 | umit(s) |R1E42 1 Design curent. 1980 A ILK-SN-CD-8000.EL.TS 002701 | GE (SBC) | ALSTOM-RMG CDosD1 INSTALLATION a3
|Short fime current / duration B kA / 15 CONTRACTOR
Offset peak cunant: B kAR
Temp. class F (155°)
MCt = 4180 mm
MC2 = 5700 mm
MC3 = 4700 mm
MC4 =7150 mm
BC ELFL REAGTOR ELECTRICAL
4023|501 LCP [MFA |000 |BOP |401 002 ML Ja023 | unitis) [F1BEE 2 ILK-SN-GD-8000-EL-TS-0027-01 | GE (SBC) | ALSTOM-RMG 00501 INSTALLATION 04
el CONTRACTOR
(AC STAR EARTH SWITGH P
21iAx 1
4025|501 |LCP [MFA |00 [BOP [401 002 (ML [4025 | unitgs) |T7S? 3 1A LKAl on SR MR | o tpn coosot INSTALLATION 04
ILK-SN-GD4000-EL-TS-0002-01
CONTRACTOR
'AC DELTA EARTH SWITCH Y
i - 21kA x 15 ILK-SN-CD-B000-EL-TS0011-01
4026|501 |LCP |MFa |00 [BOP [401 |00z |ML (4025 | wnitis) 3 it i en sl Tietanel | CEUES) coosot g«gﬁ:\:ng o4
HVOC EARTH SWITCH ELECTRICAL
21
4027|501 |LCP |MFA 000 [BOP |401 |00z ML [4027 | units) [B4261 1 i ILICSN-CDS000-ELTE-0011.01 | s rcny CME Coos01 INSTALLATION 04
ILK-SN-CD-4000-EL-TS-0002.01 CONTRACTOR
LVDC EARTH SWITCH B
kA x 1
4028 (501 |LcP |wFA 000 [BOP [401 (002 |ML 4028 | unitis) [B4TET 1 w18 RICEN COSDRELTE D00V | oF macy oME coosot INSTALLATION a4
ILK-SN-CD-4000-EL-TS-0002-01 S OACRALTONR
DC LV GOUPLING CAPAGITOR ELECTRICAL
4030 [s01|LoP [mFa |ooo |Bop 401 |00z (ML (4030 | unitgs) 1 ILK-SN-CD8000.EL.TS-0028.01 | GE(SBC) |  Vishay cnosor INSTALLATION 04
ki) CONTRACTOR
DG NEUTRAL GAPAGITOR TYPE Cs9/30/60
Rated voltage 69 kv ELECTRICAL
4031 [501 [LCP [MFA 000 |BOP [401 [002 ML 14031 | wnit(s) |ciB4imet 2 |30mF, 60 Hz ILK-SN-CD-8000- EL-TS-0028-01 | GE (SHC) |  Vishay D050 INSTALLATION 04
CinsiBss Two bushings capasitar unil CONTRACTOR
LVDC VOLTAGE DVIDER
Raled vollage / SILJ/ BIL - 70KV {188 K/ 221 KV ELECTRIGAL
4032 [501|LCP |MFA jooo [BOP [401 |00z ML (4032 | unitis) [VD1E41 1 ;,'“;,"f: ""I’;“E’m"’f““““'""‘ ILK-SN-CD-2000-EL-TS0010-01 | GE(SBC) | TRENCH coosot INSTALLATION 04
el CONTRACTOR
mposite gray insuiator
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Lower Churchill Converters and Transition Compounds Project

v .g |
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS |naLcoR Dacument to. : ILk-a5-SD-8211-EL-Go1-0001-01 | Revta.:|
DC Major Equipment [m.srumnuumnm No.: LCP-MFA-000-BOP401-002-ML | Rev No. 1|
- BON Rev
ttem | Equipmentiagtor | Monapole Item Detailed Description LCP Specification Dacument / Z Catalogue Number Supplied by Camments
No. CiEetorTap e Unit | Monopole system aty ALS Specification Document. | SUPPIET | Manufacturer | o/ o ye ing information | Contract Na. PRy ';"::m
HVDGC VOLTAGE DIVIDER
Reated valtage / SIL / BIL - 351 kY | T80 KV'/ 964 K/ AL
4033|501 |LCP [MFA (000 |BOP 401 [002 (WL [4033 | uniys) |V 1R4Z 1 Falfed craspgy danice 12090 mm ILK-SN-CD.8000.EL-TS.001001 | GE(SBC) |  TRENGH coosD1 INSTALLATION 04
HV terminal NEMA 4 CONTRACTOR
Camposile gray Insulator
[GC SURGE ARRES TER Ur = 188 WV
SINGLE PHASE, METAL-DXIDE
SA1B41 [RATED VOLTAGE Ur - 188 KV, B0 Hz
_ |sazBat MCOV 218 KV DG Paal, In-20 Ka, ELECTRICAL
4041|501 |LCP |MFA |00 [BoOP |401 {02 |ML 4041 | unitis) |saipaz 12 [NIMUM CREEPAGE BISTANGE 4898 mmi ILK-SN-CD-8000-ELT5-0020.01 | GE(SBC) |  SIEMENS co0s0! INSTALLATION 0
5AzB42 INCLUDING INSULATED BASE CONTRAGTOR,
HV TERMINAL NEMA 4
[DE SURGE ARRESTER Ur= 180V
SINGLE PHASE, METAL-OXIDE
T e RATED VOLTAGE Ui - 180 KV, 60 Hz s B
442 |01 |LcP |wFa |ooo |BoP [401 |00z |ML (4042 | units) 1 |mcov2a0 kv DG Peak, In20 ke, ILK-SN.CDB000-EL-TS0020-01 | GE(SBC) | SIEMENS coosal INSTALLATION o3
MINIMUM CREEPAGE DISTANCE 4330 mm CONTRACTOR
INCLUDING |NSULATED BASE
HV TERMINAL NEMA &
TG SURGE ARRES TER Ur = 228 KV
SINGLE PHASE, METAL-OXIDE
RATED VOLTAGE Ur- 225 KV, 60 Hz
MCOV 275 KV DC Peak, In-20 KA, ELECTRICAL
4043|601 |LEP [MFA 000 |BOP (401 [002 ML |4043 | unit(s) | SAME42 1 MINIMUM CREEPAGE DISTANCE 5460 mm ILK-SN-CD-0000-EL-TS-0029-01 | GE(SBC) |  SIEMENS cD0s01 INSTALLATION 03
INCLUDING INSULATED BASE CONTRAGTOR
HV TERMINAL NEWA 4
DC SURGE ARRESTER Ur = 85 KV
SINGLE PHASE, METAL-OXIDE s
4044|501 |LCP |MFA |00 |BOP |401 |002 |ML [404s | unitgs) |SA3B41 q)  |RATEOVOLTAGE the SiQrE0 e \LK-SN-CD-8000-EL-TS-1026-01 | GE (SHC) |  SIEMENS GDos01 INSTALLATION 03
MEOV 104 KV DG Peak, In-20 KA, GONTRAGTOR
MINIMUM CREEPAGE DISTANCE 2828 mm
INCLUDING INSULATED BASE
HY TERMINAL NEMA 4
DC SURGE ARRESTER Ur = 62 KV
SINGLE PHASE, METAL-DXIDE
SAIB41861 RATED VOLTAGE Ur - B2 KV, 60 Hz ELECTRIGAL
4045|501 [LCP |MFA (000 |BOP (401 (002 |ML 4045 | unit(s) 3 [EEolain e P Ik JLK-SN-CD-8000-EL-TS.0020.01 | GE (58C] [  siEMENS 0501 INSTALLATION 03
sA1BE1BE3 MINIMUM CREEPAGE DISTANCE 3015 mm i alli
INCLUDING INSULATED BASE
HY TERMINAL NEMA 4
[OC SURGE ARRESTER Ur= 83
SATEE1 ELECTRICAL
4045 |01 |LcP |MFa |ooo |BoP (401 |00z |ML 4045 | unitis) 2 |MCOVS7 KV DG Peak, In20 Ka, ILK-SN-CD.8000 EL-TS 002001 | GE (SBC) |  SIEMENS cooso1 INSTALLATION 04
S MINIMUM CREEPAGE DISTANCE 3015 mm CONTRAGTOR
INCLUDING INSULATED BASE
HV TERMINAL NEMA 4
TRANSFORMER 5TAR SURGE ARRESTER Ur = 374 KV
SINGLE PHASE, METAL-OXIDE
o |wasrr RATED VOLTAGE Lir - 374 KV, 60 Hz ELECTRICAL
4047|501 |LcP |MFa |00 [BOP |401 |00z ML [40a7 | unitis) 3 |McOv 458 K DG Pesk, In20 KA, ILX-SN-CD-5000-EL-TS-0020-01 | GE(SBC) |  SIEMENS coos01 INSTALLATION 04
MINIMUM CREEPAGE DISTANCE 11670 mm CONTRACTOR
INCLUDING INSULATED BASE
HV TERMINAL NEMA 4 ¥ " 2
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\. e e x| Lower Churchill Converters and Transition Compounds Project
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [NALCOR Dacument No. : ILK-AS-SD 8211-EL.Ga1-0001-01 ] Revna.:[
DC Major Equipment ln.s'lou Document No. : LCP-MFA-000-BOP-401-002-ML | RevNo.:|
Hem ConbaciorTay Niikes it | Eauipmenttag for | Monopale Htem Delafled Description Lo Specification Document/ | oo || Gatalogue Namber Supplied by e 5:;‘1"}:; Comments
No. Monopole system aty ALS Specification Document PP oF Ordering Information | Conlract No. v P
TRANSFORMER DELTA SURGE ARRESTER Ur = 292 KV
SINGLE PHASE, METAL-OXIDE ELECTRICAL
4048|501 [LCP [MFR {000 |[BOP |401 002 |ML [404m | units) |SAETT 8 ;‘::L?;gwsé 'F;';afﬁgk:" Hz ILK-SN-CD-8000-EL-TS-0020.01 | GE (SBC) |  SIEMENS Cooso1 INSTALLATION 04
MINIIUM CREEPAGE DISTANCE 5835 mm (FRTERETS
INCLUDING INSULATED BASE
HV TERMINAL NEMA 4
SURGE COUNTER FOR DC SA
METER: 6 DIGIT CYCLOMETER
MINIMUM COUNT CURRENT: 200 AMPS 8120
MICROSECOND WAVE ELECTRICAL
laoss 501 |LCP |MFA 000 [BOP (401 (002 [baL |4045 | unitis) 6 |MAX. HIGH CURRENT WITHSTAND: 100 KA 410 ILK-SN-CD-8000.EL-TS0025.01 | GE{SBC) | SIEMENS coosos INSTALLATION o
MICROSECOND WAVE CONTRACTOR
METER SCALE; 0-30 mA PEAK 41 (NGN LINEAR SCALE)
e TRANSFORNER NEUTRAL SURGE ARRESTER Ur = xxx KV . ELECTRICAL
4061|501 |LcP |MFA |00 |BOP 401 |00z [L 4061 | untis) s | GE(PES)| SIEMENS cDoS01 INSTALLATION 04
DESCRIPTION TO COME il e
DG SURGE ARRESTER Ur 314 KV
S SINGLE PHASE, METAL-OXIDE
RATED VOLTAGE Ui - 314 KV, 60 Hz
SAGR4Z MCOV 383 KV DC Peak, In20 KA, ELECTRICAL
lasz (501 |LeP |mFa [000 [BOP [401 fooz ML |4062 | wtis) [satmen 8 N R e CRTANGE | 20 xirs ILK-SN-CD-8000-EL-TS-0029-01 | GE(SBC) | SIEMENS cooso1 INSTALLATION 0o
INCLUDING INSULATED BASE [CONTRACTOR
5188 HV TERMINAL NEMA 4
GHE POLE DISCONNECTOR 52DA2T 82 KV 18004 21 KA X
1s
52 kv, 670 KV BIL 1980 A,
21 kA 1 SEC., ONE POLE MOTOR OPERATED DISCONNECT
CENTER EREAK WITH TWO GROUNDING SWITCHES, | LLK-SN-CD8000-£LTS 001101 RLBeTRIL
et RUT (LR [IFR 1000 INGR 401 [BAZ 0N [IRY,) | Gniis) CAY MOUNTING BOLTS, LOCK WASHERS AND FLAT ILK-SN-CO4000-EL-T5.0002-01 | SF PES) oM AR g'cfﬁ?;iﬂgg =
\WASHERS.
HV TERMINALS: NEMA 4
INSULATOR CREEPAGE DISTANCE: 1040 mwm
INSULATOR MATERIAL: PORCELAIN MOUNSELL GRAY
ONE FOLE DISCONNEGTOR SPOL 370 K 1980A 21 KA X 15
370k, 2550 kV BIL 1350 A,
21k 1 SEC., ONE POLE MOTOR OPERATED,
VERTICAL BREAK,
CAW MOUNTING BOLTS, LOCK WASHERS AND FLAT e EETiAL
4064|501 [LCP |1FA 200 [BOP 401 002 ML [4064 | uritgs) (342863 2 mfs&aﬁmw —— t:jzgg::ggiﬂ:::;;:: GE (s8C) GME coosol INSTALLATION 03
: -EL- ACT
INSULATOR CREEPAGE DISTANGE: 27520 mm PRI
INSULATOR MATERIAL: PORCELAIN MOLNSELL GRAY
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Lower Churchill Converters and Transition Compounds Project

MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS

DC Maijor Equipment

IHALGOH Document No. : ILK-AS-SD-8211-EL-G01-000101

| Revno.]

IALSTOM Document No. : LCP-MFA-000-BOP-401-002-ML

| Revio.:|

‘Contractor Tag Number

Equipment tag for
Monapole system

Manopole
ary

ttem Detailed Description

LCP Specification Document [
ALS Specification Document

Suppier

Catalogue Number Supplied by

or Ordering Contract No.

Instafled by

BOM Rev
updating
the item

Comments

4085 501 |LCP | MFA |000 (BOP

401

002 |ML

[40BS

unit(s)

BE1863-7 / BE1B6IG2

(ONE POLE DISCONNECTOR SPOLT 370 KV 1880A 21 KA X
1s

370 kY, 2550 KV BIL 1980 A,

21 kA 1 SEC,, ONE POLE MOTOR OPERATED,
VERTICAL BHEAK. WITH GROUNDING SWITCH ON JAW
SIDE

CAW MOUNTING BOLTS, LOCK WASHERS AND FLAT
[WASHERS.

HV TERMINALS: NEMA 6

INSULATOR CREEPAGE DISTANCE: 27520 mm
INSULATOR MATERIAL: PORCELAIN MOUNSELL GRAY

ILKSN-CD-2000-FL-TS 001101
ILK-SN-CD-4000-EL-TS-0002-01

GE (SBC)

ELECTRICAL
INSTALLATION
[CONTRACTOR

|CDOS0Y

o3

4066 501 [LCP |MFA 000 [BOP

401

002 (ML

mitfs) |L3801G

842843/ B42G2 /
B43G1
[B431.3501 1 B43G2

862861 / BS2GE (

B53G1
HBEILIS0 / BEIGE /
L1602G

ONE POLE DISCONNECTOR SPOL2T 370 KV 19804 21 KA X
1s

370 kV, 2550 KV BIL 1980 A,
21 kA 1 SEC., ONE POLE MOTOR OPERATED,
VERTICAL BREAK, WITH TWO GROUNDING SWITCHES.
CW MOUNTING BOLTS, LOCK WASHERS AND FLAT
\WASHERS.

HY TERMINALS: NEMA 6

INSULATOR GREEPAGE DISTANCE: 27620 mm
INSULATOR MATERIAL: PORCELAIN MOUNSELL GRAY

ILK-SN-CD-8000-EL-TS-0011-01
ILK-SN-CD-4000-EL-TS-0002-01

GE (SBC)

CME

ELECTRICAL
INSTALLATION
CONTRACTOR

CO0S01

4067 501 [LCP |MFA |000 |BOP

401

002 |ML

4067

unit{s)

BE1865-BF

OME POLE DISCONNECTOR S2DA 82 KV 19808 21 KA x 15

B2 KV, 670 KV BIL 1980 A,

21 kA 1 SEG., ONE POLE MOTOR OPERATED,

CENTER BREAK,

C/W MOUNTING BOLTS, LOCK WASHERS AND FLAT
WASHERS.

HY TERMINALS; NEMA 4

INSULATOR CREEPAGE DISTANCE: 4250 mm
INSULATOR MATERIAL: PORCELAIN GRAY

JONE POLE GALVANIZED STEEL SUPPORT, HEIGHT: 3.8 m

ILK-SN-CD-B000-EL-TS-0011-01
ILK-SN-CD-4000-EL-TS-0002-01

GE (SBC)

GME

ELECTRICAL
INSTALLATION
CONTRACTOR

cDosm

03

14068 501 |LCP |MFA (000 |BOP

unit{s)

B418461-1/ B41BE1G-
1

B61863-1 ) BE1BEIG
B51861-1/ BS1BE1G-
1

86 ING-2 | BEINGGE
B6ING-1/ BEINGG1
B61865-1/BE1BEEGT

B66B6s | BEEBEEGT
BO6B67 ( BEEBETGT

\ONE POLE DISCONNECTOR S20AT B2 KV 1980A 21 KA X 15

82 KV, 750 k\ BIL 198D A,

21 kA 1 SEC,, ONE POLE MOTOR OPERATED,

CENTER BREAK WITH ONE GROUNDING SWITCH

CAW MOUNTING BOLTS, LOCK WASHERS AND FLAT
'WASHERS.

HV TERMINALS: NEMA 4.

INSULATOR CREEPAGE DISTANCE: 4250 mm
INSULATOR MATERIAL: PORCELAIN MOUNSELL GRAY

ILK-SN-CD-8000-FL-TS 001101
ILK-SN-CD-4000-EL-TS-0002-01

GE {3BC)

CME

ELECTRICAL
INSTALLATION
CONTRACTOR

|CDOosaY

401

1002 {ML

unit{s)

a2

STAR NEUTRAL GROUNDING SWITCH

2550 kv BIL
'ONE POLE MOTOR OPERATED,
CAW MOUNTING BOLTS, LOCK WASHERS AND FLAT
WASHERS,
HV TERMINALS; NEMA 6

ILK-SN-CD-8000-EL-TS-0011-01
ILK-SN-CD-4000-EL-TS-0002-01

INSULATOR CREEPAGE DISTANCE: 27520 mm
INSULATOR MATERIAL: PORCELAIN MOUNSELL GRAY

GE (S6C)

ELECTRICAL
INSTALLATION
CONTRACTOR

CDOSM
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [MALCOR Document o : iLK-AS-SD.8211.6LG01-0001.0% [ Revo. ]
DC Major Equipment [asTo No.: LCP-MFA-000-BOP-401-002-ML | Revno.:|
item | Equipmenttagtor | Monapote ltem Detailed Description LOP Specification Document / Catalogue Number Supplied by O R Comments
No. el IE | prnopole bt aty ALS Spacification Document | SUPRlier | Manufacturer | o oo i intormation | Contract No. Nl Dy ':m":;"'"':
(ONE POLE EARTHING SWITCH SPVL 370 KV 21 KA X 1s
370 kv, 2550 kv BIL
21 kA 1 8EC,, ONE POLE MOTOR OPERATED,
CANW MOUNTING BOLTS, LOCK WASHERS AND FLAT
\WASHERS. ELECTRICAL
4076 501 |LCP |MFA |000 |BOP (401 (002 ML (4076 | unitis) |ggacy 1 HV TERMINALS: NEMA 6 Hj:ﬁ::::ﬁtgﬂ;;:: GE (SBC) CME [CDOSa1 INSTALLATION o3
INSULATOR CREEPAGE DISTANCE: 27520 mm ICONTRACTOR
INSULATOR MATERIAL: PORCELAIN MOUNSELL GRAY
ONE POLE EARTHING SWITCH STA 82 KV 21 KA X 1s
82 kv, 750 kv BIL
21 ka't SEC., ONE POLE MOTOR OPERATED,
861G CAW MOUNTING BOLTS, LOCK WASHERS AND FLAT ELECTRICAL
4076|501 |Lcp (MFa 000 [BoP [401 00z [me |4076 | unites) |masan 2 |waSHERS. Mo roat . |ses; oME chos0t INSTALLATION s
ALUMINUM ALLGY TERMINAL PAD CAW LINE TERMINAL CONTRACTOR
INSULATOR CREEPAGE DISTANCE: 4250 mm
INSULATOR MATERIAL: PORCELAIN MOUNSELL GRAY
|NEUTRAL CURRENT TRANSFORMER STAR DELTA AREA
720V, 10 KV BIL s
4081 501 LcP |mFa jooo |BOR |401 Jooz JiaL 4081 | wnitis |STITT 3 [T ILK-SN-CD 4000 EL-T5-0001-01 | GE (SBC) | POLYCAST coosar INSTALLATION 03
@ CONTRACTOR
CURRENT TRANSFORMER VALVE HALL STAR BUSHING
750V, 4 KV BIL ELECTRICAL
4082|501 |LeP [MFA oon |BOP 401 [o0z ML 4082 | unirgs) [STFTT ) gﬂ?g‘g‘)’”” . ILK-SN-CD4000-EL-TS-0001-01 | GE(SBC) | POLYCAST o051 INSTALLATION 03
CONTRACTOR
CURRENT TRANSFORMER VALVE HALL DELTA BUSHING
cTaT ;201"{';:’(5\;5-%&1 ELECTRICAL
4083 5§01 |LCP |MFA [000 |BOP |401 (002 |ML 4083 | unitjs) 3 (lPXh @) e ILK-SN-CD-4000-EL-TS0001-01 GE (SBC) CO0501 INSTALLATION 3
CONTRACTOR
DC CURRENT TRANSFORMER 650 kV BIL, 1286 A
P Type COS| CT
Maximum system voltage B2 kv
CTB41861
1L 650 KV ELECTRICAL
40es (501 [LCP [MFA joan [BOP [401 |ovz ML 4085 | wnitis) |cTimes ] 4323 mm GE (SBC) or cposot INSTALLATION 04
Accumey 0,1%
CT1861862 Nami [CONTRACTOR
phbsipds jominal operating current 1286 A
Rated secondary NL 1,8075V, WL 0,5358\
Burden 10 koMM
Rating factor NL 5,22, WL 18,65
DC CURRENT TRANSFORMER 850 W BIL, 100 A
Type COSICT
Maximum system valtage 82 kV
CT2EE18E BIL 850 kV ELECTRICAL
4086 501 |LCP [MFA |000 (BOP 401 (002 |ML [4086 | unitls) |cT2pet 2 Creepage 4323 mm GE (SBC) oIt C00s01 INSTALLATION a4
Accuracy 0,2% CONTRACTOR
Nominal operating current 100 A
Rated secondary NL 1,6868V, WL 0,3V
Burden 10 kOhm
Rafing factor NL 6. WAL 30 2
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Ly ] Lower Churchill Converters and Transition Compounds Project
~ MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [NaLCOR Document No.: ILK-8S-5D£211.EL.Go1.0001-01 | Revio.:
DC Major Equip t |as No.: LCP-MFA-D00-BOP401-002-ML | Revha.: e
o HOM Rev
tem Equipment tag for | Monopole Item Detailed Description LCP Specification Document / i Catalogue Number Supplied by . Comments
No. s e Unit | pronopole system aty ALS Specification Dacument | UPPler or Ordering Contract No. Jnstalle by ':::T:::
Hu: CURRENT TRANSFORMER XXX KV BIL, XXX A
Type COSICT
CT1B41 Masimum system valtage 3KV
BIL XXX KV ELEGTRICAL
aas7  [s01 (LGP |MFA 000 [BOP (407 |002 |ML (4087 | unitls) |cTagds 2 Creepage JXOOOX mm GE{PES) coosol INSTALLATION 03
Accumcy J00% [CONTRACTOR
Nominal operating cument XXX A
Rated secondary XOGX
Burden XX kOhm
Raling factor XI00¢
foe
WRAP AROUND FO CT S EETEAL
4088 (501 [LCP |MFA (000 (BOP |401 |002 ML (4088 | unit(s) GE (PES) 0501 INSTALLATION 03
CONTRACTOR
DC LINE FAULT LOCATOR
Raled vollage 360.5 kV
- 3,00 UF ELECTRIGAL
4081|501 |LCP |MFA [000 [ROP |401 |00Z [ML {4091 | unit(s) 2::” z BIL 964 KV (HV-LV and HV-GND) ILK-SN.CD8000-EL-TS-0016-01 | GE (SBC) | Manitoba hydro CDDS501 INSTALLATION 03
BIL 126 kY (LV-GND) CONTRACTOR
HV terminal - 4 NEMA holes
Twa bushings capacitor unit 6008 V, 80,06 uF, 125 kV BIL
|GROUND FAULT DETECTOR BOK
IPP 88 ELECTRICAL
4003|601 [LCP | MFA 000 [BOP |401 |002 [ML (4093 | unit(s) WEIGHT 40 GE (PES) cpos01 INSTALLATION 03
Calor Grey-MUNSELL (ANSI#B1) CONTRACTOR
ELFL FAULT LOCATOR ELECTRICAL
4098 (501 |LCP |MFA 000 [BOP (401 |002 [FAL [4094 | umitis) GE (SBC) [ HVDC Tech cDoso1 INSTALLATION <]
[CONTRACTOR
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS
AC Major Equipment Rev Ne.

Monopale Item Detalled Description LGP Specification Document/ Suppier : Gatalogue Number ‘Supplied by Installed by BOM Rev updaling the Comments
oy ALS Specification Document ing Inorm: Contract N stalle s

i.‘qi-__y_-ﬁ_ur,'r-n-numhr

362 KV LIVE TANK
|WITH POINT OF WAVE CONTROL.

|SET OF 3 SINGLE POLE UNITS )
H311F1 [ALSTOM TYPE GL 315, 315 KV CLASS DUTDOOR, 40004, 1050 KV LIL. 40 KA
y laroapo | . |B311F2 INTERR! , 125 VOC CONTROL, ELECTRICAL
[410aPoW 501 |Lee [MEa joso [BoR (401 fooz me (3] unitfs)| 21179 H] [SPRING OPERATING MECHANISM DESIGN, ILK-SN-CD4000-EL-T5-0001-01 GE(SBC) | Alstom TDG coosot INSTALLATION L

[CREEPAGE DISTANCE - 5325 mm MIN. [CONTRACTOR

PORCELABORE IGHT.CONY. MUMGELL oK Tkt
CPERATING : 0.0,35-C0-3min-CO,
8 HOLES NEMA DRILLED ALUMINUM TERMINALS

4rnmmzzn.m.%muw
DISCONNECT SWTC

|SET OF 3 SINGLE POLE UNITS
v . THAER L M TR GPERATED,

[4DKA 3 Ny 3

VERTICAL BREAK, SLESTRICAL

o115 501 [LcP [mrafmon [BoPfasr ooz [mu |eris H g e BoLTS. L AND FLAT

HY TERMINALS! NEMA &

NSULATOR CREEPAGE DISTANCE: 8930 mm
NSULATOR MATERIAL: FORCELAIN GRAY
PHASE TO PHASE DISTANCE: S m

THREE POLE GALVANIZED STEEL SUPPORT, HEIGHT: 4 m MIN.
iﬁm SWITCH WITH INTERLOCK

SET OF 3 SINGLE POLE UNITS.

F1G SINGLE POLE MANUAL OPERATED 40 KA. SIDE BREAK, CAW MOLINTING
F1G BOLTS, LOGK WASHERS AND FLAT WASHERS,
Fi6 o H TERMINALS: NEMA &
INSULATOR CREEFAGE DISTANCE: 8830 mm

GRA)

ELECTRICAL
[ILK-SN-CO-4000-EL-TS-0002-01 GE (88C) Alstom TDG CO0501 INSTALLATION 03

4127 501 |LCP (MFA (000 |BOP|[401 002 ML [4127 unit(s)
CONTRACTOR

THREE POLE GALVANIZED STEEL SUPPORT, HEIGHT: 38 mMN.
(GROUNDING SMTCH WITHOUT INTERLOCK
SET OF 3 SINGLE POLE UNITS
SINGLE POLE MANUIAL OPERATED 40 KA, SIDE BREAK, C/W MOUNTING
mmus. LOCK WASHERS AND FLAT WASHERS. ;
Ja12¢ 501 |Lce mrafooo [moplaor [ooz ML [a120 | unigsy| TP i EALE Hens t . ILK-SNCDADDDEL.TS-000201 | GE(SBC) | Alstom TDC co0s01 INSTALLATION o
INSULATOR CREEPAGE DISTANCE: BS30 mm lconTRACTOR

[ THREE POLE GALVANIZED STEEL SUPPORT, HEIGHT: 3.8 m MIN.

CAPACITOR VOLTAGE RIER
315 kv CL. 0.3W0KYi2), 3P%(2)

unitgs} [CVT 18311 0 |NSULATION LEVEL BIL: 1175 KV ILK-SN-CO-8000-EL-T$-0020-01 GE (380) Trench
|CREEPAGE DISTANGE: 7920 mm
1 TERMINAL NEMA 4

RATIC! 1500-260) 1

SINGLE PHABE
L [MAXIMUM OPERATING YOLTAGE 315 KV, 60 He ELECTRICAL
£ coosot INSTALLATION (4]
CONTRACTOR
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Lower Churchill Converters and Transition Compounds Project @
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [NALCOR Document No. : ILi-AS-SD-8211-EL-G01-0001 01 | Rev Ho.:| B
AC Major Equipment STOM Document No. : LCP-MFA-000-BOP-401-002-ML | Rev o.: 05
Equipment tag for | Monopole ltem Detalled Deseription LEP Specifieation Document f Y Catalogus Number Supplied by BOM Rev updafing the Comments
Item No. Cantmctar Fagimber Unit | Monopole system | aqry ALS Specification Document Supplier | Manufacturer | .o ing Information | Contract No. Srmnc by item
[CURRENT TRANSFORMER 315 KV, CL. 03818
SINGLE PHASE
MAXIMUM OPERATING VOLTAGE 315 KV, 60 He ELECTRICAL
4143 501 |LcP [MFajioo [BoP 401 (002 ML 4143 [ unige)|T1E9TT ] INSULATION LEVEL BIL: 1175 10/ ILK-SN-CD-8000-EL-T5-0020-01 GE(SBC) | Alstom-RMG coosot INSTALLATION 03
CREEPAGE DISTANCE: 7820 mm CONTRACTOR
HY TERMINALS NEMA 6
RATIO: 500:5.5
'CLASS 0,381.8
(CURRENT TRANSFORMER 315 KV, GL 0,381.8 AND C1000(4]
erim SINGLE PHASE
MAXIMUM OPERATING VOLTAGE 315 KV, 60 He
cT1F2 INSULATION LEVEL BIL: 1175 KV FLEZTRICAL
4124 501 [LcP |MFajooa |BoP(401 |0z ML [s144  |unitis|oriFa H CREEPAGE DISTANCE: 7820 mm ILK-SN-CD-8000-EL-T5-0020-01 GE(S6C) | Alstom-RMG cDoso) INSTALLATION o
Hy TERMINALS NEMA 6 - COFTRAGTOR
RATID: S00:111:6:1;
CLASS C1000 (4)
CLASSD.381.8 (1)
Wmmﬁsiﬁl 347 KV
SINGLE PHASE, ZINC-OXIDE
RATED VOLTAGE Ut - 276 KV, 0 Hz
MCOV 221 KV, Eé.éa\;! KV, 10KA, [ELECTRICAL
) SAZTT? LINE DI SCHARG| S8 3 (IEC B00SS-4) 4 SATTT; SA1TB; SA3B241; SASB311 provided by contract]
a152 501 [LcP [mFaooo |BoP (401 (002 |ML |4182 | unit(s) 4 Ny Ea S ATION ARG 1o o L ¥ KU | LK-SN-CD-8000-EL-TS-0028.01 | GE(SBC) Tridelta coosat nTALLATION [ iy
MUM CREEPAGE DISTANCE 7920 mm
INCLUDYNG INSULATED BASE
Hv TERMINAL NEMA 4
ISURGE COUNTER
. METER: 6 DIGIT CYCLOMETER ELECTRIGAL
4155 1501 [LCP |MFA (000 |BOP|401 |002 (ML |4155 units) MINIMUM COUNT CURRENT: 200 AMPS 820 MICROSECOND WAVE. | LK-SN-CD-8000-EL-T$0029-01 GE (SBC) Trideita CDOS01 INSTALLATION 0
MAXI. HIGH CLIRRENT WITHSTAND: 100 KA 4110 MICROSECOND WAVE FOSEEAGTLN
METER SCALE: 0-30 mA PEAK/1 41 (NON LINEAR SCALE)
UNDERHLUNG SURGE ARRESTER 347 KV
SINGLE PHASE, ZINC-OXIDE
[RATED VOLTAGE Ur - 276 KV, B0Hz i
MCOV 221 KV, BIL 1178 KV, 10 [ELECTRICA
4156 501 |LCP [MFA (000 [BOP|401 002 ML |a155 | umigs)|SATT 4 uzmcmng:,'q_nm 3 l'Eém‘m | LK-SN-CD-5000-EL-T5-0028-01 GE(SBC) Trideita CD0s0 IHSTALLATION 04
ENERGY DISSIPATION CAPACITY 7 KV OF Ur - 7 KIKY CONTRACTOR
MINIMUM CREEPAGE DISTANCE 7820 mm
INCLUDING INSULATED BASE
HV TERMINAL NEMA 4
SURGE ARRESTER 347 KV
SINGLE PHASE, ZINC-OXIDE
|RATED VOLTAGE U - 276 KV, B0Hz
sa18311 Moy 221 KV, BL 1175 KV, 10KA, EEFCAIIGH.
4158 601 [LCP (MFA (000 |BOP (401 (002 ML (4158 | unilis]|sazesi| & ILINE DISCHARGE CLASS 3 (IEC 60039-4) | LK-SN-CD-8000-EL-T5-0028-01 GE (PES) SIEMENS co0s501 INSTALLATION o3
IENERGY DISSIPATION CAPACITY | KV OF Ur - 7 KKV CONTRACTGR
MINIMUI CREEPAGE DISTANCE 7820 mm
INCLUDING INSULATED BASE
H TERMINAL NEMA 4
25-0,6 KV PAD MOUNTED SUBSTATION SERVIGE TRANSFORMER
P 3000KVA ELECTRICAL
4250 o1 |LcP (mFafooo [eor(dot [0z fm fazso | unike)| 201 2 25000 Dolta-600Y/347V ILK-SN-CD-8000-EL-T5-0002-01 GE (58C) coeso1 INSTALLATION o3
[ONAN, Dyn11, 32, 60 He |coNTRACTOR
VALVE RALL, INCLUDING SPARE PARTS ELECTRICAL
unitfs) GE (PES) cDoso1 INSTALLATION
CONTRACTOR
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS

Cabinets &JB

NALCOR Document No. : [LK-AS-50-8211-EL-G01-0001-01
JALSTOM Document No. ©  LCP-MFA-000-BOP401-002-ML

FE( &

Item
No.

Gontractor Tag Number

Unit

Equiipment tag for
Monopole system

liem Detalled Deseription

LGP Specification Dacument f
ALS Specification Document

Supplier

Manufacturer

Catalogus Number
arOrdering Information

Supplied by

o Instalied by

Comments

501 |LCP

MFA (000 (BOF |401 |002 ML 4561

unit(s)

B218-J8-86-0010,
B21E-JB-B8-0011;
B218-18-86-0012;
B215-J8-B6-0013;
B218-J8-86-0014;
218-J8 86-0015;
B218-J8 864016
821848 HE-007;

[JUNCTIOH BOX FOR CURRENT TRANSFORMER-Type 1)
INEMA 4X

Enclosurs plals gauge 14 (2.3 mm min) stainless steel
Plano-typa hinges,

Padiockable dovice.

[ Removable maunting plate gauge 12

Dimensions; L=814 mm, H=B0Z mm, D=150 mm

| Pravided with tarminal blocks and intamnal wiring.

Lighting cortroled by door swich
Hoator with termostat.

ILK-SN-CD-8000-EL-TS-0026-01

GE (SBC)

Beetrol

ELECTRICAL
INSTALLATION
CONTRACTOR

Co0501

4551

501 [LCP

[MFA (000 [BOF (401 (002 |ML 4581

units)

87188850024,
§218-J8-96-0025;

JUNCTION BOX FOR CURRENT TRANSFORMER{Type 2)
INEMA dX

Enclosurc plate gauga 14 (2,3 min min.] stainless steal.
Plano-type hinges.

Padlocksble device,

[Removable mounting plste gai

Dimensions: L=814 mm, -tz m mm, swum

mponens:
Molded case circuit bisakers
Terminal blacks
Lighting cartroled by doar sviich
Heater with termastal,

ILK-SN-CD-B0D0-EL-TS0026-01

GE (SBC)

Bostrol

ELECTRICAL
INSTALLATION
CONTRACTOR

CDos01

L]

MFA [000 (BOF (401 (002 (ML | 4562

unitfs)

§218-8-56-0047
B216.J8 580043
B218-JB 360044

JLmnlaN BOX FOR CURRENT TRANSFORMER{Type 3]

NEMA

Enclosmz Plate gauge 14 (2,3 mm min) stalniess steal,
Plano-type hinges.

|Padiockablz device.

[Remavatis mounting plste gauge 12
[Dimensions: L=914 mm, He802 mm, D=150 mm
Provided with tatmunal blogks snd intamal witing.
Com

Molded cass circult breakers

Terminal blocks

Lighting controlad by door switch

Heater with tormoatal

ILK-SN-CD-8000-EL-T5-0026-01

GE (SBC)

[ELECTRICAL
INSTALLATION
ICONTRACTOR

Coos0t

4563

501 LCP

WFA (000 (BOP 401 |002 ML | 4563

unitfs}

8210-J8-86-0089

JUNCTION BOX FOR CURRENT TRANSFORMERAType 4
INEMA 4

Enciosure plate gauge 14 (2.3 mm min) stainiess steel
Piano-typs hinges.

Padiociable devics.

[Removable mounting phato gauge 12

Dimensians: L=1830 mm, He1832 mm, D=627 mm
Providod with teminal blocks and Intornal wiring.
Componants:

Molded case citcuit breakers

Tarminal blocks
Lighting corntroled by doot switch
[Heator with temestal.

ILK-SN-CO-8000-EL-TS-0026-01

GE (S8C)

Bactrol

ELECTRICAL
INSTALLATION
CONTRACTOR

cD0sa1

4564

501 [LCP

MFA |o00 |BOP 401 (002 (ML | 4564

unitis)

071BJB-86-0001;
718-48-86-0002,

NEMA 4X

Enclosure piate gauge 14 (2,3 mm min ) stainless steel,
Piana-type hinges.

Padluckabls dovico,

Removable mounting plate gauge 12

Cimensions: =968 fim, Heg14 mm. D=T80 mn

Provided with 3.

circut breakors

Terminal blocks.
Lighting controled by daor switch
Heater with tharmestat

JUNCTION BOX FOR CAPACITOR VOLTAGE TRANSFORMER-{Type 1)

ILK-SN-CD-8000.EL-TS0026-01

GE (SBC)

Bectrol

ELECTRICAL
IMSTALLATION
CONTRACTOR

coosDY

MFA (000 |BOF [401 |002 (ML | 4585

units)

HIE-MR-D0-6001

ntertace marshalling panal (Type 1)
NEMA 12

Enclosure plata gauge 10 stalniess stael.
Piano-tyne hinges.

P davica.

| Removabie mounting piate
Dimensiorss: L=1526 mm, H=1830 mm. D=511 mm

Provided with torminal blocks and inernal wiring.

mponants;

ABE auxliary relays

Molded case clicuit breakers

Terminal blocks:

Lighting controled by doar swhioh
theranstal

INTERFAGE SERIES V LANE 1 MARSHALLING PANEL{Type 1)

ILK-SN-CD-8000-EL-TS-0026-01

GE {SBC)

BECTROL

ELECTRICAL
INSTALLATION
[CONTRACTOR

Page 28 b0 1)
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [MaLcoR Document Mo, : ILi-as-SD-8211-ELGo1-0001.01 [ Revs.:] ai
Cabinets &J8 [ALSTOM Document No. :_LGP-HFA-000-BOP-401-002-ML | Revio.:] 08

BOM Rew
. Equipment tag for | Monopole am Detafled Description LCP Spacification Document/ Catalogue Number Supplied by
animchrAg NinEee Unit | monopole system | aty ALS Specification Document Suppiin: Manufacturer | .G dering Information |  Contract No. frapule oy ':"":m

INTERFACE SERIES V LANE 2 MARSHALLING PANEL{Type 2)

NEMA 12
Enclosure piate gauga 10 stainass steel,
Piano-typ hingas.
Padlockakte device,
Removatla maunting plate

i o ELEGTRICAL
4566 (801 |LoP [mFA {000 [5CP[e0t (002 ML [ 4865 | wnits) | wayeao00002 ST i el ILK-SN-CO-8000-EL-TS-0026-01 GE (SBC) BECTROL coosat INSTALLATION 0

Flriombis CONTRAGTOR

Item Comments

Heater with thermastat
DC YARD CONTOL MARSHALLING PANEL-SCP & MFA.

DC Yard control marshalling panel

NEMA 4X

Enclosure plate gauge 12 stainless stesl.

Pisnc-type Hinges.

Padlockabis devics. ELECTRICAL

IECRET-1100 g |Remivakicnvetig plew ILK-SN.C0-8000-EL - TS0026-01 GE (S8C) cooson S TALLATION o

21E808-2102; [Dimansions: L1830 mm, H=1832 mim, D=627 mm L et ¥ hesdlimp il

Provided with terminal blocks and intemal viring.

4567 |S01 [LCP |MFA (000 [BOP (401 (002 |ML | 4567 | units)

Companonts:
Moldod case ircuit breakers

Terminal blocks
Lighting cantrolod by door switch
DC YARD ELFL MARSHALLING KIOSK ELECTRICAL
4569|601 LGP |MFA [000 [BOP 401 [002 ML | 4569 | units) a ILK-SN-GD-8000-EL-TS-0026-01 GE (PES) cooso INSTALLATION ]
ONTRACTOR
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS

Insulators

TraLcor Document No. : iL-AS 50821 1.6L.Ga1-0001-01

Rex No. ||

B

[aLSTOM Document No. | LCP-MFA-000-BOP-401-002. ML

Reu Mo, ||

L)}

Contractar Tag Numiser

Untt

Equipment tag for
Manopole system

Hionapale
aty

Itemn Detniled Descrlption.

LCP Specification Document /
ALS Specitication Document

Supplier

Manufacturer

Catatogua Humber
ar Ordering Informa

Supplied by
Contract Na.

Installed by

BOM Rev updating the
item

Commants

LGP |MPA {000 |BOF (401 Joo2

unltis)

POST-TYPE INSULATOR 316 KV

S0d care porsetain insulalor, senonducing glazing BIL 1175 kV,
(Craepage ostance 7300 mm
(Cantirver sirnght 10 ki,

Cops
Top seclion; ductia 1ron hat-dlp galvanized,

4 tapped holes M16:18 i dep 127 HE

3ase secton - duztile ion het-dip galvanized,

8 holes 16 mm diam. 275 mm BC, Haghl : 2650 mm.

1.1 (ANSI B7),

ILK-SN-CD-8000-1.-T5-0024-01

GE (SBC)

CERALER

o501

ELECTRICAL
| HSTALLATION
CONTRACTOR

unitfs}

[UNDERHUNG FOST-TYPE INSULATOR 315 KV

{alid care porcelain myustor, ssmcancusting giazing. BIL 1173KY,
|Crempage distancs 7300 mm

Cartiuwer strengn: 10 41,

Cinp

Tap secton: ductile ion hot-dip galvarized,

4 tappe holes M15-18 mm: deep 127 BC,

Bt sestion - ductle iran hat-ap galvanized,

|6 fwiles 18 mm diam. 275 mm BC, Hewght - 2650 mm,

[Porcetain culour grey gre-gray - Munsell SBG 7,011 (ANSI #70)
uri weght 185 kg

ILK-SN-CO-B000-EL-T5-0024-01

£ (se0)

CERALEP

cosut

ELECTRICAL
INSTALLATICH
CONIRACTCR

03

LEP |MFA | 000 |BOP | 401 |002

ML

unitz)

a2

UGHENED GLASS STRING IWSULATOR TE0KN
il o soviet coupling
Ciass 624

Spaving 17D mm, 280 mm diameter
Creopage distance 360 mm min
Uitmate load. 360 ki

Lightning frashovor votage: 125 KV,
[ Approx. writweghl & kg

ILK-SN-CD-2000-EL-TS.0024.01

GE (SEC)

SEVES

FLECTRICAL
INSTALLATION
CoNTRACTOR

unitfz}

 TOUGHENED GLASS STRING INSULATOR 120 KN

Ball and sockst couplirg

Class 525

Spacing 1418 mm, 254 mm ciameter

Creapage distarce 320 mm min

Uiimate Ioad: 120 ki

ummng fli;?[wervmtage 125Ky,
|Appras. writ weight

ILK-SH.CD-B000-EL-T5-0024-01

GF (55C)

SEVES

=8

ELECTRICAL
INSTALLATION
JCONTRACTOR

501

LP (1FA (050 |BOP 401 |00z

4850

unfis)

Spacing 170 mm. 330 mm dameter
Ciuapage astanze 550 mm min
Uibmata [oad. 160 k14

Ligrtring flashaver vunage 40 kY,
Approc unil woipht. 2

ILK-SN-CD-8000-EL. T5-0028-01

G [sc

SEVES

cos01

ELECTRICAL
INSTALLATION
CONTRACTOR

LGP |MFA |000 |BOF [401 J002

unitis)

DC POST-TYPE INSULATOR

e isutator
Ewum puculsmmmm semiconducing giazing BIL 2350 kY,
ci
Cantiwer srenght 13,5 m

Top section: dustia ifan Kat-dii galvanized,
@ holes 16 mm, 254 BG.

ata secten- ducis son bt i nnmmm
2 holes 16 mm diam 256 mm BC, Hei

Porcatain colour grey Whl-gray - Munsel: sati'uwu (ANS! 70,
JUndt weght: 1208 ke

ILK-SN-CD-8000-EL-T8-0028-01

G (FES)

PPC INSULATORS

cos01

ELECTRICAL
IHSTALLATION
CONTRACTOR

unit{z)

DG POST-TYPE INSULATOR 750 kv BIL.

Pust: Type Insulator

s:nu ‘ot parcelain insuator, semiconditing giazing, B 750 &V,
ige disiance 4250 min

Cn“lllhu!r Sirengr 12.5 KN,

Top sacton, mabesbie cust uon . gaartzed
|4 topped holes M1EX22, 127

4 holes 18 mm cizm , 754 mn BC Height - 1700 mm,
Porcatam colougroy ghe gy - Munssi SBG 7,01 (ANSI 870)
Ll weight 11a kg

ILK-SN-CO-8000-EL-TS-0028-01

GE [PES)

FRC INSULATORS

cosat

ELECTRICAL
INSTALLATION
CONTRACTOR

Page 20du 60
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [ALGOR Document ILK-AS-5D-8211-EL-G01-0001.01 |
ALSTOM Docu M

Insulators 0. | LCP-NMFA-0G0-BOP-401-002-11L |

Equipment tag for | Monopale Item Detailed Description LCP Specification Document | Catalogue Number Supplied by BOM Rev updating the Comments.
riovile i G Gty ALS Specification Document Bppiic or Ordering e by e

Monopale system
DC POST-TYPE INSULATOR 26 ki BIL
[Pos-Type insutstor
| Sohat cars insuater

porceiam ‘smrniconducting glozing, 1L, 325 K
Croupage distarce 2160 mm

Canbluver sirergh 18 k1Y
Caps ELECTRICAL

unttis) 2% iran hot 1 ILK-SN-CD-B000-EL-T5-0028-01 GE(FES]  |PRCINSULATORS cosm INSTALLATION
{4 tappud fules 13822, 127 min BC, CONTRACTOR

{358 section - matieabis cast iron galanued

14 tapped holes M1SX22. 127 mm BC, Height : 770 mm,

|Porcetasn colou grey ignt-gray - Murmss 5B 7,00,1 (ANS! #70}

[Linit weght 50 kg

(501 |LCP |MFA 000 ([BOP 401 [002 |1AL (4683

DC POST-TYPE UNDERHUNG INSULATOR 750 kV BIL.
Linderhung Poss- Type insulalor

3 BLTS0RY,
Creegago dislaror 4255 mm
Canilevar strerghl 12 kY,

ELECTRICAL
(501 |LCP |MFA 0on (BOP (401 [00Z ML 4684 | unit(s) 2 Top sesfion, mateable cast ron hot-aip galvanized, IL-SN-OD-B000-EL+ T5-0025-01 GE (PES) PRC INSULATORS cD5a INSTALLATYON
4 Lapped hoies 116622, 127 mim BE, |[CONTRACTOR

4 hotes 18 mm diam_ 254 mm BC, Hesght - 1700 mm.
[Parceian colous grey haht-gray - Murse SBG 7,000,1 (ANSI£70)
Jurit weight 114 ka

[TRANSFORMER NEUTRAL NSULATOR 650KV BIL.

[Past-Type insuistor

(Canllever strergitt 12,5 Wi,
aps ELECTRICAL
501 | LGP (MFA [000 |BOP |401 |002 (WL |4870 | unitis) 5 [Top seclon ductis iron hat-dip ﬂnlnn\z:d ILK-SN-CD0-A000-EL-TS-0026-01 GEFES)  [PPC INSULATORS cos0 INSTALLATION 4

|4 tapped holos M1EKZ2 127 COWTRACTOR

jon - chuctile 40 Pt aa gatanized

|4 hokes 18 mm dem. 254 mm BC, Height . 1500 mm
[Potsetasn colour orey ighl-groy - Mursel SBG 7,00,1 (ANSI K70,
Uit weght. 116 kg

TRANSFORMER STAR FOST-TYPE INSULATOR 2250 KV BIL

[PostType Insustor
BL IS0V

Creepage distarce 12468 mim
Canlilever srengm 20 ki

s — CLECTRIGAL
4671 unitisj 4 "F"" ‘““‘m :L’“" ok-d|p gaivaind ILK-5N-CD-8000-EL. T5-0028-01 GE (PES) ERC INSULATORS cosan IMSTALLATION [
[Easo socton - moe;mmuww.mag CONTRACTOR
|8 noies 18 mm dam 368 mm BC, Heigh : 5000
[Powcelam colous grey ight-gray - mmimumm
JUnit wesght 719 ko

I TRANSFORMER DELTA POST-TYPE INSULATOR 1425 KV BIL

Post-Type fesulater

Salid ceve porcelain nsuatar, sermicondusting QARG BIL 1425 KV,

Cre: istarce: 7667 mm

Canlever surghn 125 6,

b ELECTRICAL
GE (PES) FPC INSULATORS cosot INSTALLATION 04
CONTRAGTOR

ps
unitis) 3 (Topsuclondisté e o oo ILK-5H-CD-B000-EL-T5-0028-01
4 tvomd s 222 e

Base section ymmsn
8 holes 3 nmam .ﬂzﬁmnac Hesare : 3150,

lois grey ght-gray - merm!lmﬂm.
um:wpgrw 291 kg

POSTTYPE INSULATCR 250 K\ BIL

| Solid cole porcetain insuiator, BIL 250 kY,
Minimum creepsge astance 636 mm
(Cantiever sirenght 125 kN,

ELECTRICAL
COam INSTALLATION 04
CONTRAGTOR

clion - maneabla ron havdp galvanized,d tappod hoies M16x2d . 127 [ILK-SN-CD-8000-E1.-TS-0028.01 GE (PES) PRC INSLLATCRS
im C,

501 |LOP MFA (000 [BOP |401 [00z (M |4873 | unitis) 38

maiieatle won h holes 48 mm 200 mm
|5C. Heighl - 550 mm.
Porcetan colourgrey ight-groy - Munsati S50 7.00.1 (ANSI 870),
furit weight. 23 kg =

Fage 2 deBd
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M RAT FALLS CONVERTER STATION BI MATERIAL - HIGH VOI E EQUIPI TS [NALCOR Document No. : ILK-AS-5D-8211-EL.G01-0001-01 | T [h
Insulators S TOM Document No. : LCP-MFA-000-BOP-401-002:ML I &5
ftem Equipment tag for | Manopole Itorn Detalied Desciiption LEP Spacification Documait | Catalogue Number Supplied by BOM Rev updaling the Comments
No. st i Ut | Monopolesystem | oty ALS Spacitication Document Supplier Manufacturer | o orgaring Information | Contract No. el by Hem

FOST-TYPE INSULATOR 550 KV BIL.

Sotd core poresisn insulator, BIL 550 &V,

Minimum creepage dstancs 2480 mm

(Cantlever sirenght 8 kN,

s ELECTRICAL

4674 501 LGP |WFA (000 |BOF |401 [o02 [ML (4674 | unit(s) T2 Top sector - malleable iron hol.dp gawvaraaa 4 tappoo holes M16:20, 127 |ILK-SN-CD.8000-EL-T8-0028-01 GE (FES| PRCINSULATORS Lokl g#é::lﬁ.\fc‘?gg o

mm BC,

5asa Locton - malestle iron hol-dp gaivanzed,4 hales 18 mm 200 mm

[BC, Height 1220 mm,

[Porcetain colour grey lighe-gray - Minsel] SBG 7,070, (ANSH #70),

Ui weght $3kg

[EPOXY POST.TYPE INSULATOR § KV

il d ELECTRICAL FLECTRICAL
4680 |so1 [LoP |mFa 000 [BOP (401 o0z (ML (460 | unitis) #51999 |eoy indomt appicstion: INSTALLATION o INSTALLATION us

tigrt: 80 mom approx. conTRAGTOR [CONTRACTOR

Top issert 1 note 12.7 mm

Boriorn st 1 hole 127 mm

Page 11480
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [NALCOR Document No. : ILICAS-S0-8211-EL-G1-0001-01 1 Rev Ho.:| a4
Cables & Bus Bars 1 R Mo 2| e 0%
Item Equipmenttagfor | Monopals Item Detailsd Dascription LeP Specification Document | Catalogus Humber Supplled by HOM Rev updating the Comments
No. UM A Ry ols Monogpal aty ALS Spucication Cocument IpphEe TaRURCAUTEE | o rdaring Information | Contract No. netalri by item
|SEAMLESS TUBUILAR BUSBAR 137 mim IPS SCH. 40
g ELECTRICAL
5002 1501 [Loe [men jooa unitis) TR il Y ILK-SN-CO-8000.E1-T5-0026-01 GE (58 Westburne fcvoso \NSTALLATION w
Ingide ciameter 128,2 mm CONTRACTOR
Lerght 15 m
[TURULAR BUSEAR 203 mm 7S SCH, 40
saurminum aney TE101-T6 =LecRIcAL
5004|501 [LoP [MeA |00 |BOP (401 fooz |ML [s0e | wnitfs) € [outside dameter. 2191 mm ILK-5N-CD-8000-EL-TS-0025-01 G (88C) RYERSON coose INSTALLATION o
irside dameser- 201,7 mm conrRacToR
Lengtt 12m
+smes=1uam BUSBAR 127 mm P SCH. 40
Alumium alioy TE101-16 ELECTRIGAL
soos (st |Lop [wRa 0z (WL [soos | unigs) 174 |Outside diameler. 1413 mm 1LK-SN-CO-8000-EL . TS-0028-01 GE (seC) RYERSON couso INSTALLATION o4
\rsice diameler 1282 mn CONTRACTOR
Lenght: 12m
SPEGTAA BUSWAY (1265) 48 FT
32004 Busway
|Ore fun of UL Copper 3P5VW 32004 AC KAIC [ELECTRICAL
soto  |son fLee 1 [ooz m [so10 " 16 |ouming Growswi Jout Guaard Proteciion ILK-5N.CD-8000-EL-TS-0025.01 o sac) oo nsTALLATON o Frum Emargency SWOR 1o Main SWGR 1
4 £82h 50 Degree Elbows CONTRACTOR
40 F ot Fescsr Spiash Proof (IPS4)
2 Ewh Spemmal / Gustom Fianged eress
BFECTRA BUSWAY (1263) 188 FT
12004 Busiay
G L of LiL Copper SPAW 32004 AC KAIC ELEGTRICAL
so11  |son [Lek (mea ooo |Bor [so fooz [ma [sar m & |Housing Ground with Joink-Gusid Brotecton ILK-SN-CD-2000-EL-T5-0828-01 |GE (SHC} consnt INSTALLATION u From Emergency SWGR (o Main SHCR 2
4 Each 80 Degiee E10ws | CONTRACTCR
186 FLof Feeder Spiash Proot {P54)
|2 Each Special / Custom Flanged ends
1760 11GM AAC GONDUGTOR
| Aurninurm efley conductor, 81 sirands, ELECTRICAL
G020 |60 LGP |WPA |000 fROP (401 ooz |1 |s020 m aogy  [Code Jessamine ILK-5N-CD-000-EL-TS-D026-01 GE (SBC) Westburne consm INSTALLATICN 6
Dlaneter 38,74 mm, CONTRAGTOS
Section: e85 mm?.
et wegrt 2,44 kaim
— —[FEETeA
so22  |son |Lce [wea ooz [me. [0z | m 520 |cockcous-zr7zmm o ALM-SN-CD.8000.EL-TS-0026.01 Ge (s80) Westhurne consot STALLATION o
conTRATOR
SHIELD WIRE CONDUCTOR
Alumoweld wire ELECTRICAL
5040 |50t |Lap |MPA o0z | (500 m 000 |Diamelor. 124mm ILI-SN-50-6000-61.T5.0025-01 aE sec) Westburme caugo: INSTELLATION ®
Secion 95,1 mar CONTRAGTOR
\ag.0.62 kgim
/0 AWG, 1KY, XLPE INSULATED CABLE epe—— Ty
lsos3  |sen Lo ooz (me. fsosa m Bach | " INSTALLATION coes; nsTaL AT oK ©
[ 0 BAG 1Y Dy WLPE ConTRACTOR CoNTRACTOR
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [MaLcOR Document Mo, :_iLk-asD-8211-EL-G01-000101 | Rev o | =0 i
Connectors |a Mo. : 8o 1 Revha_:| 08
Item Manapale tem Detailed Description LCP Specification Document | Catalogue Number Supplied by BOM Rev updating the Comments
No. Sy Tuis N Mt oty ALS Spacification Document Sipatar Manufacturer | o\ & dering information | Cortract No. ImabRd by, tem
ALLOY STRAIGHT BOLTED TERMINAL 2 X 1750 MCMW
[CONDUCTORS TO NEMA & TERMINAL PAD
Corona froa siitsble for 345 KV applications
For connecfing 2 x 1750 MCM AAC conductors [ELECTRICAL
6100 |601 [LCP |MFA (000 |BOP (401 |002 |ML (6100 unit(s) El 1o NEMA 6 tarminal pal, ILK-SN-CD-B000-EL-TS 002601 GE (SBC) ALSTOM-SPA CDOS0T INSTALLATION 03
Taminal pad v CONTRACTCR
Distance batwean conducions « 280 min.
A
teel bolls, nuts
[ALUMINUM ALLOY BOLTED T 90" CONNECTOR FOR 2 X 1750 MCM
CONDUCTORS TO NEMA 4 TERMINAL PAD
Gorona frae sullabis for 345 KV appications:
Fol connecting 2 x 1750 MCM AAC sunduciors ELECTRICAL
6101 601 000 002 |ML 5101 unit(s) 15 1o HEMA 4 ferminal pae. ILK-SN-CD-8000-EL-TS-0026-01 GE (SBC) ALSTOM-SPA cDas01 INSTALLATION 3
Teiminal pad width - 102 mm |CONTRACTOR
Distunce betwern conduciors - 280 mm.
3000 A
Camplele wilh stainless sieel bolis, nuls and washers,
(ALUMINUM ALLOY T BOLTED CONNECTOR 1 X 1750 MCM TO 1 X 1760 MCM
AAC CONDUCTORS
[ELECTRICAL

Carana free uitabl Tos 345 KV applications
103 501 |Lce |mea ooz(mL |s1ox | wnibs) | 25 |Forcable to cable connection ILK-SN-COB000-ELTS-002601 GE (5BC) ALSTOM-SPA coosos INSTALLATION o
[Rus: 1 x 1750 MCM AAC conductor botadlin b

Tap: 1 x 1750 MCMAAG conductat

Compiata with stainie= =feel bokis, nuts ard washars.

JALUMINUM ALLOY RIGID SPACER 2 X 1750 MCM CONDUCTORS

Cuiohia free suitabls for 345 KV applications ELECTRICAL
For 2 x 1750 MCM AAC conductors,
unit(s) B Stk s bt B oy < B0 vl ILK-SN-CD-8000-EL-TS-0026-01 GE (58C) ALSTOM-SPA Coo501 mgﬁ @

stmel bols, nuts

ALUMINUM ALLOY BOLTED 80" TERMINAL 127 mm IPS PIPE TO NEMA 4

TERMINAL PAD
| Coroma frec sultsbie for 345 kV spplicalions
| Aluminum siloy bolied 50" tarminal. ELECTRICAL
5107 [501 |LCP (MFA |000 (BOP (401 (802 |ML |S407 | unil(s) 3 for connacling 127 mm IPS aluminum lube o NEMA 4 teminal pad. ILK-SH-CD-8000-EL-TS-0026-01 GE (SBC) ALSTOM-SPA lcoosn1 INSTALLATION 03
Terminal pad wicth - 102 mm. CONTRACTOR
Terminal pad vidth perpendicular o the pipe.
(Dna-iirench instaliation
2000 A
Complolo wilh stalnless stsal bolts, nuts and washers,
ALUMINUM ALLOY BOLTED STRAIGHT TERMNAL
Corona fres sutable for 345 KV applcations
|Atuminum alloy bolted temminal, straight, centeted, ELECTRICAL
B118 501 |LCP [MF4 000 |BOF 401 J002 (ML |5115 | unitfs) z far jolning 127 mm IPS slaminum lbe la 2 % 1750 MCM AAC cond ictars. ILK-SN-CD-8000-EL-TS-0026 01 GE (SBC) ALSTOM-SPA Coos01 INSTALLATION o3
One-wranch installation CONTRACTOR
3000 A
Gomplete vilth stainiess steal bolls, nuts snd washers,
|ALUMINUM ALLOY BOLTED T CONNECTOR 127 mim IPS PIPE TO 2 X 1750 MCM|
|CONDUCTORS
(Corona frae suilable tor 345 KV applicafions.
For joining 127 mun IPS aluminum lube ELECTRICAL
5116 |501|LCP |MPA (000 |BOF 401 002 ML [5116 | uni(s) 18 |1 2x 1750 MCM ARG conductars, ILK-SN-CO-8000-£L-TS-002601 GE (38C) ALSTOM-SPA co0s01 |NSTALLATION 03
Distanca belwesn condu =280 mm. CONTRACTOR
One-wranch instakalion,
2000 A
|Conyplete with staimiess steul bolts, nils and vashars,
(CORONA 4 HOLES SHIELDING CAP
Almiaurn allay ELECTRICAL
5118|501 (LGP |MPA |000 [BOP 401 (002 ML [5118 | uniis) 195 [Corona 4 holes shicking tap ILK-SN-CO-000-EL-T5-002601 GE ($BC) ALSTOM-SPA coos INSTALLATION 0"
Suituble for 345 k¥ applisations. CONTRACTEN
[coRoNAT HoLES SHIELDING CAP
| A oy v [ELECTRICAL
5112|501 [LEP |MFA [oou |BOP 401 002 (L [s11a | unitis) L ILH-SN-CD-8000-EL-T5-007601 GE (SBC) ALSTOM-SPA Ccoosot INSTALLATION o
orona § hales shislding cap. CONTRAGTCR

Suftable for 345 kW spplications.
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [HALCOR Document No.;_ILK-AS-SD-8211-6L-G01-0001-01 | Rev No. -] fid
Connectors |atsTOM Bocument Mo, - 1LCP-4A-000-BOP4D1-DOZ-ML il Rev No. | 08
Itern Monopole Item Detalled Description LCP Specification Dacument ! Catalogue Numb Supplied BOM Rev updating th
Contractor Tag N P gue Number upplied by ew updating the Comments.
No. Lok Lol Gk aty ALS Specification Dacument SUpper Manufactirer | g ering information | Contraet No, Instiad by, Ttem
ALUMINUM ALLOY BOLTED T CONNECTOR FOR 2 X 1750 8CM CONDUCTORS
TO NEMA 4 TERMINAL PAD
Corona free suitable for 345 KV applicstions
For cannesting 2 % 1750 MCM AAC candwelors ELECTRICAL
5122|501 (LGP (MFA 000 |BOR 401 (002 |ML 5122 | unitfs) 3 to NERA 4 ferminal pad. ILK-SN-CO-B000-EL-TS-0026-01 GE ({SBC) ALSTOM-SPA == INSTALLATION 03
Terminal pad width - 102 mm CONTRACTOR
Distanco batween canduciors - 260 min,
2000 A
nple! infess stedl bolts, nuts:
[ALUNINU#A ALLOY BOLTED TERMINAL 3 X 1750 MCM CONDUCTORS
TRIANGULAR FORMATION TO NEM, 4 TERMINAL PAD
| Corona (1ee sutabla for 345 kY applizitions
For connecsing 3 x 1750 MC AAC conductor ELECTRICAL
5126|501 |LCP [MFa |oon (BOP [401 Jooz (ML [s128 | unit(s) 3 fio NEMA 4 terminal pad ILK-SN-CD-B000-EL TS-0026-01 GE (SBC) ALSTOM-SPA coosot INSTALLATION 0y
 Tenmingl pad vadth - 102 mm |CONTRACTOR
Distance botveen conductors - 280 mm.
| Campioto with stainless stesd balla, nuts and washen.
ALUMINUM ALLOY T 90° BOLTED CONNECTOR FOR 3X1750 WG
CONDUCTORS TRIANGULAR FORMATION TO NEMA 4 TERMINAL PAD
for 345 kv
3x1
o NEMA 4 tesrminal pad. ELECTRICAL
5123 [501 (LGP |MPA |000 (80P 401 (092 ML (5128 | uniis) 3 |tarminal pad paralel 1o the conductors. ILK-SN-CD-8000-EL-TS-0026-01 GE (SBC) ALSTOMSPA coosot INSTALLATION o«
Tarminal pad width - 102 mm CONTRACTOR
Distance balvwesn conducion - 280 mm.
3000 A
Camplete wih stainless steel bolts, nuls and weshom,
|ALUMINUI A1 LOY RIGID SPACER 3 X 1750 MCM CONDUCTORS TRIANGULAR
FORMATION
|Corona fres suitabie for 345 kY applications ELECTRICAL
5130|601 [LEP |MFA (000 |BOP |401 002 (ML [s130 [ unitis) & |For3x 1750 MM AAC conductors. ILK-SN-CD-00D-EL.T5-0026-01 GE (S8C) ALSTOM-SPA coasnt INSTALLATION 03
Conitar to center distanco belwoen the canductors - 280 mmn CONTRAGTOR
Complol: wilh stainiess stael bolls, niits and washe:
[ALUMINUM ALLOY STRAIGHT BOLTED TERMINAL 2 X 1750 MCM
[CONDUCTORS TO NEMA 4 TERMINAL PAD
Corora fiee suitable for 345 kY applications
For connacting 2 x 1750 MCW ARG conduciors ELECTRICAL
6152 (501 |LCP (MPA (000 | BOP (401 002 |ML |E162 | unit{s) L] to NEMA 4 feiminal pad. ILK-SN-CO-8000-EL-TS-002601 GE (8BC) ALSTOM-SPA CDoS01 IMSTALLATION 03
Torminal pad widih - 102 mm | CONTRAGTOR
Distiunce between conduclors - 260 m,
3000 A
| Camplele with stamiess steel bolls, nuts and vashern.
(ALUNINUR ALLOY BOLTED 45" TERMINAL 2 X 1750 MCHI CONDUCTOR TO
NEMA 4 TERWMINAL PAD
(Corona free suitable for 345 kY applications
Fuor cunnecting 2 x 1750 MCM AAC conduclor ELECTRICAL
5163 [s01|LCP |miFa j0oo |BOP 401 (002 (ML (5155 | units) 12 fio NEMA 4 tarmenat pad ot 45 ILK-SN-CD-8000-EL-T5-0026-01 GE (SEC) ALSTOM-SPA coosm INSTALLATION 0
Distance condiciors » 280 mm. CONTRACTOR
Terminal pad width - 152 mm
3000 A
Complats with stalntess stasl bols, nuts and washers
7T FLATED COPPER BOLTED STRAIGHT CONNEGTOR FOR 1 X 410 AWG
CONDUCTOR TO 13 fnim THREADED STUD
. ELECTRIGAL ELECTRIGAL
5155|501 |Lep |Mra jooe |Bop 401 Jooz [ ls1ss | unigs) o f;’::::":‘"‘““;“_“w‘“‘"’“’"""““' ILK-SN-CD8000-EL-TS 002601 INSTALLATION coosot INSTALLATION o
bhecigu - CONTRAGTOR CONTRACTOR
ALUVINUM ALLOY WELDED SPHERICAL COUPLER
ELECTRICAL
5172 |501 |LCP |MFA |000 |BOF |401 |002 [ML |5172 | unit(s) 12 For aluminum tube o fube 127 mm |PS sch. 40 ILK-SN-CD-8000-EL-TS-0026 01 GE (SBC) ALSTOM-SPA cDoso1 INSTALLATION 03
Maximurm angls 81 |CONTRACTOR
ALLOY R
[ALGINUM WELDED COUPLE! s
5173 [s01|LcP (mFa |ooo | 0P (401 (002 Mo [s173 | unitts) B | icoing Sl ik 127 T S e 40 ILK-SN-CD-8000-EL-TS-0026-01 GE (SBC) ALSTOM-SPA coosn INSTALLATION n
N CONTRACTOR
Enit o end.
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AT FALL! ERTER STATION BILL OF MAT IAL - HIGH AGE EQUIPMENTS NALCOR Document No. : LK-AS-SD-8211-EL-G01-0001-01 | Revio. i # i =
C ALSTOM Dact -VF A-000-BOP-401-002-ML. I Revio.:|. BTl
Item Monapale Htem Detalled Descriphion LCP Specification Document | Catalogue Number Supplied by BOM Rey updating the Comments
No. Contractor Tag Number Unit aty ALS Specific Dasunient Supplier Manufacturer or Ordering Infarmation Conttact No. Installed by i
[ALUMINUM ALLOY WELDED END PLUG o
5175 [c01|LcP [mFA |00 |som (401 (002 ML (5175 | units) | susable for 230 RV applicalions ILK-SN-CO-8000-EL-T5-0026-01 GE (SBC) ALSTOM-SPA coosat INSTALLATION 03
For_alumi 127w IPS o 40 EEHTRARTON
FACTORY WELDED A-FRAME H=4500 mn
Run: sluminum uba 127 rnim P sch. 40
Tap: aluminum lie 127 min IPS sch. 40 ELECTRICAL
§1TE |501 |LCP |MFA [00D |BOP (401 |002 (ML (6178 unliig) ILK-SN-CD-B000-EL-T 8-0026-01 GE (SBC) ALSTOM-SPA CO0S01 INSTALLATION 03
CONTRACTOR
ELEGTRICAL
6182 (501 [LCP [MFA (000 |BOP (401 |002 |ML [§182 | unitis) n Corona frea suitable for 345 kV applications ILK-SN-CD-B000-EL-T5-0026-01 GE (SBC) ALSTOM-SPA COOG01 INSTALLATION LE]
Far aluminum bz 127 mm (PS sch. 40 CONTRACTOR
[ALUMINUM ALLOY BUS SUPPORT FOR FOST TYPE INSULATOR
|Balted, fix or slip installalion. Complete with stzinlass sles! balls, nuts and washers.
| Carona free, sutable for 362 kY applications ELECTRICAL
5187 |21 [LCP |MFA [ooa [BoP [401 ooz ML [s1a7 | unitjs) e [Formaounfing 2 127 mm shiminum tubo sch. 40 on @ posl insulator. ILK-SN-CD-8000-EL-TS-0026-01 GE (SBC) ALSTOM-SPA coosot IMSTALLATION 4]
wiith lower curs i ring assembiy. CONTRAGTOR
Insulalor boll cercls: 127 imm
ALUINUN ALLGY EXPANSION BUS SUPPGRT FOR POST TYPE INSULATOR
Buned. Complets with stuiless steel bols, nuls and vashors.
Corona fice, suilable for 352 W appications L ECTRICAL
unitfs) X imthinliig =151 20 0 8 ILK SN.CD-8000-€L-T50025-01 GE(880) ALSTOM-SPA coosa1 INSTALLATION [
2 | Compiato wih kover corana ring assemily. | CONTRACTOR
Insulstor bak cercie: 127 mm
Current bridge canductor: 314 A
[ALUMINUM ALLO'Y BUS SUPPORT FOR MOUNTING TWG 1750 Mt ALUBMINUM
CONDUCTORS TO A POST INSULATOR
[ Aturminum ailoy bus support for post type Insulator,
Corons free, sultebia fur 362 KV applications ELECTRICAL
5133 fso1 |LeP |mFa ooz ML |s183 | wnitis) 3 |Complote vih stainless stael bolis, nuts nd vashers. ILK-SN-CD2000-EL-T5-0026-01 GE (5BC) ALSTOM-SPA coos01 INSTALLATION o
For mouniing 2 x 1750 MCM AAC eonductors on @ post insulalor, [CONTRACTCR
Distance batviezn condustors. - 250 mm_
Complete vith lawer cotoma fivg assembly.
Insulater boll cercle: 127 man
ALUFMINUM ALLOY B FORT FOR S X 1760 MEM ALUMNUN
CONDUCTORS TRIANGULAR FORMATION TO A POST TYPE INSULATOR
Corona free, suitablo for 348 KV applications. o
[Boked. Complete vith stainless steel bols, nuts and washers. CTRICAL
5157 |s01 |LCP |MFA [000 |BOP |401 fooz [ML [S19T unitjs) 3 For mounfing 3x1750 MM on 3 post insulslor. ILK-SN-CO-8000-EL-TS-0026-01 GE (S8C) ALSTOM-SPA | CO0S0 INSTALLATION m
Distance between canduciors - 280 mum, (CRNIRACION
(Complele wih lower coroma ring assembly.
Insulatar bot circte: 127 mm,

47 @v\
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [naLcon Dacument Ho. - 1Lk-AS 30 8211-E1.C01.0001.01 Res Ho. 1] By
Compression & Strain Refief C: " No.: LCPFAO00-B0P-401-002.M Rex Mo. o] o5
Itam Equipment tag far | Monopole: Item Datalled Description LGP Spackication Documant/ BOM Rey updating the Comments
No. Unlt ) penopolesystem aty ALS Specification Documant Boppllar Manufacturer | o ordesing Ipformation | CohtmetNo, i item
|2 HOLES TN PLATED COPPER COMPRESION LUG [ELECTRICAL
5200 anitiz) Batch  |FOR 40 AWG COPPER CABLE 1L-38-C0.8000.£1.75-0028.01 coosor STALLATION @
CONTRACTON
[STRAIN RELIEF CONNECTOR
6210 unitfs) Batch fﬂ‘:‘:ﬂ'r'_"i:“:”‘;;‘%e Sl LK SH-CD- 8000 EL-T5-0025-01 ﬁﬁ;m:#w oot ﬁ«ﬁﬂﬂ‘fm nn
bt 5 CHTRACTOR CONTRAGICR
|[CABLE GLAKD TYPE SS2K FROM CMP
|eecmica, JeEcTRICAL
271 unitfs) Batch i"‘""}mc = LI SN.CD-8000-E1-T5 0026.01 INSTALLATION enosot INSTALLATICN m
e ,“‘Ium“"‘m""gw Sl CONTRACTOR CONTRACTOR
[ALUMINU STRAIN RELIEF CONNEGTOR FOR PAG AND
ELECTRICAL PANELS
|ELECTRICAL [ELECTRICAL
5272 unitfs) Baich  [Stain retel connecter 1LK-5H-CO-8000-EL-T5-0026-01 [INSTALLATION coos sTaLATIGN o
Jlor VOIGUS STES Of Cabie |CONTRACTOR JCOHTRACT!
o PAC, iiecticat ard power pareis
ALUMNUN P-CRABLE GLAMP ELECTRICAL ELECTRICAL
528 unit(s) Batch ILK-SN-CD-B000-EL-T5-0026-01 NS TALLATION cDos01 INSTALLATION o
Fat Nanss 338 ot esinia CONTRAGTGR CONTRACTOR

Page3teetn
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS
& :

|naLcoR Document Ne. : 1Lx-AS-50-8211-6L.GD1-0001-01

Rex No. |

Mo. : LCP.MFA-000-BOP01-002- M8

— |_Revho.q

) t Rev
item Equipmenttag for | Manepole tem Ditafled Doseription LOP Spacification Document/ Gatalogua Number Supplied by e Comments
Na. EaACtrTG Rembe Unt | Wanopote system aty ALS Speccatlon Document Suppler Manufecturet | 6 dering Information |  GandmctMa, Muniethy, e
[GROUND CONDUCTOR #2 AWS, Cu
42 AVG srarded coppes conducir L ECTRICAL ELECTRICAL
oo |so |Lcr e jooo 201 [00z e 00 | weis) AsReq'd |Barg core: ILI-SHLCD-8000-EL-TS-0007-01 INSTALLATION coosut INSTALLATION o
Lay strandud CORTRACTOR CONTRACTOR
7 strands
GROUND CONDUCTOR 410 AW, Gu
40 AWG sirandad copper conductol !iisrfirtlflﬂtn
lssoz  [son |uce ooz |t |20z | unitis) 2473 |Bare concermc IL-5H-CD.8000-EL-TS00I7.01 GE (smC) s comm | &
L3y strared CONTEAE
9 suarcs conTRACTOR
RV ISULATED GROUND CONDUGTOR 410 AWG, u, YELLGW { GREEN
ELECTRICAL
4 AWG sttantest copper canductor i i e e
5208 501 [LCP (MFA 000 401 Jooz [ML 5305 | unit(s) 50 .2 stranded ILK-5N-CD-8000-EL-T5.0007-01 GE(SBC) ) CO0501 CONTRAGTOR / GIVIL 03
18 liands Shpply Pyl
COPPER BUSBAR STmm x 8 m
ELECTRICGAL ELECTRICAL
5307 st |LoP {mFn f0co [aar 401 |00z (ML [s307 | wmigs) A5 Reqd |Coppor bisar ILK-SN-CO-5000-EL-78.0007-01 INSTALLATION coosn INSTALLATICN o
imensions 50 minxs mm ONTRAGTOR CONTRAGIER
WELDED CONNEGTION TYPE X8 FOR TWO 410 AWG CONDLCTORS
[Horizortsl X cannecion
or cross of henzoresi caies
(appad ard ot cut
5310 s} b it LK-SN-CD-8000-EL-15-0007-01 GE (SBCH Bumdy cposor oL conTRACTOR L]
Cable lag. 40 ANG
Weicting cartiiaga # 250
WELDED CONNECTION TYFE V6 FGR G0 AWG CONDUGTOR 70 FLAT STEEL
cormecten ol veric conductor
o vertica lat steel surfons type VS ELECTRICAL EL=CTRIGAL
s34 5ot |LoP |MPA 0ao [sor (a0t [oo2 v [s3ns | wnings) AsReqid |Conductot down at &5 {iLK-s¥-cD-8000-£1.75.0007-01 NSTALLATION lcoosot INSTALLATION o=
Conductor size; 40 AWG CONTRACTOR COMTRACTOR
Welling canridgs # 115
WELDED CONNECTION TYPE VS FOR 410 AWG CONOUGTOR T0 VERTIGAL
PIPE 31,75 mm- 101.8 mm 1PS
Wtted conaction far verscal corautor
1 sice of veitial stest pipe type VS, ELECTRICAL ELECTRICAL
lsats  [sor |Lcr (mra (000 [Bar 40 [0z p 5215 [ unis) As Req'd | Conducior chawn at 45° ILK-5M-CD-8000-EL-T5-0007-01 INSTALLATION croso INSTALLATION o
Conlucton size 260 ANG CONTRACTOR CONTRACTER
Fpe size 01 75 mm- 101, mm PS
wieiding cartidge # 18
[WELDED CONNECTIGN TYPE VS FOR 40 AWG CONDUCTOR 70 VERTIGAL
PIPE 1018 mm- 152.4 mm (PS.
s ded cannectiar,for vortical condiuctar
1 50k of vertizal ctool pipn fype VS ELECTRIGAL ELECTRICAL
5216 [s01 Lo |men fooo |aoR 40 Jooz |w (s3t6 | unitfs) As Rt [Ganductor down e 45 [LK-SN-CD-000-£1..75.0007-01 HSTALLATION oot INSTALLATIOK 03
Corctuntor size. 41 AWG CONTRACTOR CONTRACTOR
Fipe size: 106 mm- 1524 mm IFS
Weiding carrige 4 115
WELDED CONNECTION TYPE VE FOR #2 AWG CONDUGTOR TO VERTIGAL
PIPE 38,1 mm - 101,4 mm IFS
\Welded toenaction for verlicel conductar
o side of venlcal sised pipe lype VF ELECTRICAL ELECTRICAL
6317 501 |LcP |Mea 000 [mo [40n [ooz ML [s217 | units) As Reqld | Conductor up to verical slee! pips SH.CD-8000.EL.TS-0007.01 INSTALLATION coosol INSTALLATICH o
Conductar size £2 4N
Fipe w0 3.1 mm- 1016 mm 1PS
ticksong castiutge KBS
WELDED CONNECTION TYPE VN FOR #2 AWG CONDUCTOR TO RIGHT HAND
5108 OF HORZONTAL PIPE 31,76 mm [PS
\ieiated cornecto type YN
: : ELECTRIGAL ELECTRICAL
G318 fso1 fLor |bPa (000 |BOP (40 ooz [l [s31e | itz As s | Sofidtiohcio B i S sde of the iteoiotal slott pls, ILK-SN-CD-5000-EL-T5-0007-01 INSTALLATION cooso INSTALLATION o
Fordeprsi e ol CoNTRACTOR |coNTRACTOR
Pioe size. 31 78 mmiPS
wasciog cantrione £ 45
- 7‘ }
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [HaLcoR Document o, - x-AS-SD-6211.51.G01-0001 0 | meno.] : 4
Grounding Jacs Ho. : 8 | Ravmo. ] o
BOUR,
| oo | S | g o] S | e | e || a2 | e |3 ot
IWELDED CONNECTION TYPE VN FOR #2 AWG CONDUCTOR TO LEFT HAND
|SIDE OF HORIZONTAL PIPE 31,76 mm IPS
YVt borpetics Fime VN ELECTRICAL ELECTRICAL
5318 lso1 [Lep [MFA 000 |mOP |40t |00z (ML [sate | unitis) As Req'd g:::;:’r';z‘:""';’;m"““""‘"““‘““‘“"‘F” ILK-SH.C0-5000-EL-TS-0007-01 INSTALLATION cousut INSTALLATICH o
Fipe sze 31,75 mm 85 [CONTRACTOR CONTRACTOR
Wlaing cartridge # 45

WELDED CONNECTION TYPE HC FOR #2 AWG HORIZONTAL CONDUCTOR TO
SIDE OF HORIZONTAL FIPE 31,78 mm IPS

[Wescted connecrion Fvough horgontas conductar ELecTRICAL ELECTRICAL
lssza |50 e a0t Jouz |me. [s320 | writes) R [ZSCSSlIEEEcES pox rpe HS, ILK-5H-C0-6000-EL-TS-0007-01 IRSTALLATION e BISTALLATION L.
Corctuctor sze 42 A CONTRACTOR CONTRACTOR

Pipn size: 31.75 mm IPS
Wekiing carridge t 45

WELDED CONNECTION TYPE GT FOR 4/0 AWG CONDUCTOR TO GROUND
DIAMETER

wni(s) 8¢ ior pan ot tresdd coppes cied red ILK-SN-C0-8000-EL.75.0007-01 GE (S8C) Bumdy coosm v CONTRACTOR o3
Ground rod size: 18 mem nam
Conductor Size 40 AWG
\Welding esrindge # 115

WELDED PARALLEL CONNEGTION TYFE PT FOR TWO 40 AWG HORZONTAL
CONDUCTORS.

Horizortal parsilel tneeugh sonnaction
Irar two_horizontal cabiles

unitfs} a2 Catle rur 40 AWG [ILK -SN-C D-8000- EL-TS-0007-01 GE (88C) Burndy cLusun i CONTRACTOR @

'WELDED CONNECTION TYPE GY FOR 4/0 AWG CONDUCTOR TO GROUND

ROD 19 mm DIAMETER

Through cabie to side of graund rod wided connection type GY

for plain ol Ihreadsd copper ciad rog. ILK-SN-CD-B000-EL-TS-000T-01 GE (SBC) Bumdy CRos0t CIVIL CONTRACTOR m

Grourd rod size- 18 mim nam
= BNG

5325 E01 |LCF [MFA 000 (BOP [401 |002 |ML (5325 unitis)

Weiding cartricge # 150

WELDED CONNECTION TYPE VS FOR 40 AWG CONDUCTOR TO VERTICAL
PIFE 152,4 man - 254 mun IPS

el corinectien tor vartizal conductor ELEGTRICAL EECTRICAL
sa28 |50 [Lep [ra (oo [Bor (401 |ooz [ (s3zs | unigs) AsReqid [t2 Wk of vurtical steel pipa typa V8, ILK-SN-CO8000-EL TS.0007-01 NS TALLATION o050 HSTALLATION 0
Cornductor down af 45 CONTRACTOR CONTRAGTOR

Condusior size: 4T ANG
Pipe size: 1524 mm- 254 mm IPS
Woliting eanndg= # 115

‘ T ELECTRICAL ELECTRICAL

5300 [sor Lo [Mea 000 [op (401 oo (ML (5320 | units) AaiRaya [[STIONIG WO Ly [ioiel COpRA eomeCor ILK-SN-CD-5000-EL-7S-0007-01 IHSTALLATION [czms STALLATICN ]
R Bl = 2o conTRACTOR CONTRAGTCH
Tap: B Sal - 4 5t
| COMPRESSION CONNECTOR TYPI
G- shape sompression connector EecTricAL ELECTRICAL
5331 [son [uoe wea fooo [sor e |-r W [ss11 | unis) Ay [0 INSIIEIO 3 pueBR coppar oomMEiRns ILX-SN-CD-8000.E1.75-0007-01 WSTALLATON jcnosm resTALLATION w
T Dk By, - 230 MOW ConTRACTOR CONTRACTOR
rop. 30 51 . 250 Mew
GROUND ROD
Soiid rardened coppes dar ground red
rameter /4" nomi (17,27 mm) and 60 years sorvice lifetima requrement.
6325 501 [LOP WA (000 |SOF (401 |002 |ML 6346 anitfs) "r |Plating thiceness 13 mié LM -SN-CD-8000-EL-T5-0007-01 GE (SBC) PTE ELECTRIQUE jcousot CIVIL CONTRACTOR =<3

Lengin: 305 m
| Scrawed conneciion at cach end with a snouider
Eiico pan nomber: 613403 of quvaknt
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Lower Churchill Converters and Transition Compounds Project @
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIFMENTS [iaLcor Decument Mo. : iLK-assD-u211-ELGo1-000%-01 Rev Ho. | ST B
Gi di [ALSTOM Document No. : LCP-WFA-000-80P 401-002-ML | rewsiod] 08
ltem Equipment tag for | Menopale ltom Distalled Deseription LGP Specification Document / Catalogue Humber Supplied by ROUpES Comments
s Contractor Tag Numbier ] frromitentabe. o] g e st Supplier T el O i T
GROUNDING BALL STUD
U filed oyt S Sl el ELECTRICAL ELecTRICAL
5348|501 LCP MFA |000 [BOP [401 fooz [ML [s348 | wnigs) s Reqd 27"""'2; rlog ILK-SN-CD-8000-EL.T5-0007-01 NSTALLATION |eoosn INSTALLATION
Pl A Tt CONTRACTOR CONTRACTOR
(Comighite vath nut, flal and loe¥ washers.
GO RESSION TERIGNAL 1 HOLE
| Hesvy Oy tn plated copper cOM@ression termnal ELECTRICAL [ELECTRICAL
kn [soy [LeP 401 (002 (ML (S350 wnis) As Req'd  |lor 40 AWG sir. coppe=t conducion ILK -SN-CO-8000- FL-T$-0007-01 [INSTALLATION o050 [INSTALLATION s
121 ke terminai pad conRacToR con
CONPAESSION TERMNAL 2 HOLES
ELECTRICAL ELFCTRICAL
5351 [so1 [Lop |MFa 000 [soF (401 o0z ML (5381 | wnitis) Aty | [Fiar b ladec coppel comicmaasion i ILK-SN-CD.5000-EL-T5-0007-01 INSTALLATION crosn INSTALLATION 0
JOr A R W, S coredil CONTRACTOR CoKTRACTOR
2 NEWA 2 termns! g2
COMPAESSION TERVANAL 1 HOLE
) ELECTRIGAL ELecTRICAL
5354 aop 401 [0z M. [s3ss | wnits) AsReqd |!feavy duty tin plated wopper compragsion lermirat [LK-SN-CD-000-5L-T8.0007-01 NSTALLATION conson IHSTALLATIGH w2
(e 40 AVVGS . copper wonductar ot bttt
o1 hole S0 terminal pavt
|COMPRESSION TERMINAL 1 HOLE
ELECTRICAL |ELECTRICAL
5357 501 |Loe |mea jooo [a0e 40t [oo2 M [sast | wnnts) Aamaga; [P SN PEGT i S i 1LK-5%.CD-8000-£L.75.0007-01 RiSTALLATION oo wusTaL &mCH o
EOF A0 AN sl R X lconTRACTOR CONTRACTOR
ko 1 noie @ rrm terrmina pad.
CONPRESSION TERMINAL 1 HOLE
ELECTRICAL ELECTRICAL
5353 dus) Bl [Dair Sl tn e smep compreesion il 1LK-SH-CD-B000-ELT5-0007-01 IINSTALLATON crosor INSTALLATION @
fhdogholli e CONTRACTOR CONIRACTOR
GROUND TERMINAL FOR ONE COPFER CABLE TO HEWA 2 TERMNAL PAD
TYPE NARZS
High copper allay i piated around connecter ELECTRICAL ELECTRICAL
5270 |50t |Lop |mFa oo |Bor |40 fooa | [saTo | wnits) s Reqd |for joiring orw: 211 - 40 AVG ILK-5M-CD.6000-EL -TS.0007.01 NSTALLATION coosot INSTALLATION 0
s NEWA 2 tormmins! pad CONTRACTOR CONTRACTER
Compiste wih bolls s and lock wagners
(GROUND GONNECTOR FOR TWO COFPER CABLES TO BAR TYPE GOIS2MY
High coppar alioy in plated ground sonector
Fﬂr;v’l;:;nu o 2m 5: ':m:ﬂu ELECTRICAL [*LECTRICAL
. |paraiel copper conductars to fat bar . i)
5371 5ot |Lor mFa fooo s |40 o002 | [sar | unis) R e e s g e ILK-SH-CD-5000-EL-TS-0007-01 IhSTALATON crican STALATIEN o4
[GROUND CONNECTGR FOR ONE COPPER CABLE T0 BAR TYPE GEZSW
ign coppet alloy i platea ground connecioe
o foining ona 240 Sai - 250 MCM v ELECTRICAL
sa72 |5t |Lep (1P fooo |mop |40t ooz [ [sszz | wnitgs) Asmeq Joapper conducior to fal LK-SN-CD-8000-£1.8.0007.01 HSTALLATION coosat INSTALLATION s
T balts nuts and 10 mm bar CONTRACTOR CONTRACTOR
(GROUND GONNECTOR. FOR ONE COPPER GABLE TO FIPE203 mm
DIAMETER
it cancustwity coppor grotind eannectar ELECTRICAL ELECTRICA
sar4 574 | unigs) AsRend  |fon joining ane i - 41 AWG 1LK-SH.CD-B000-EL-T5-0007-01 INSTALLATION coosar INETALLATION az
pa conductor ta metallc piph 203 mm dameter CONTRACTOR CONTRACTOR
(Comyplete with sitcon pronze bulls fuls and washors
|irect burisi appization
COMPRESION GROUND CONNEGTOR FOR TWO HOLES TERIANAL 70 STEEL
sEam
ELecTRICAL ELECTRICA
5375 [sot |Lop A 000 |Bor (401 fooz ML |sa7 | units) A5 Roa'd | Comprasion lonminel yps Bl YGIB-WE28338-21 ILK-SH.CD.3000-EL.T6.0007.01 INSTELLATICN cooso INSTALLETICN o3
2-10ANG CONTRACTOR COMTRACTCR
Fist stosl thickness Gmm
RAISED FLOOR PEDESTAL GROUND CONNECTOR
FOR 20 AWG TO [ELECTRICAL [ELECTRICAL
37 [son [Lom |mra a1 ooz [mu [s3r7 | wmings) As Regd ILK-SN.-CD-8000- EL.T5-0007-01 NS TaLLATION crosot IMSTALLATION o
TYPE BURNOY GXP1628RF CONTRAGTOR CONTRACTOR r)

n
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Lower Churchill Converters and Transition Compounds Project

bt
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [HALCOR Document No. : ILK-AS-SD-8211-EL-GO1-0001-01 | [
Grounding LSTOM Docurnent No. : LCP-KIFA-000.80P-401-002-ML Rev No. o] e
: BOMRev
ltem : Equipmanttag for | Monopels ttam Detilled Descrigtion LEP Specification Document / Catalogue Numbes Supplisd by Camments
Na. CORACE Ty el Ut | monopolesystem | oty ALS Specitication Dacument b Manufacturer | 0. o daring iformation | Coniract o {misiadiy: | | Juniiig e
GROUND CONNECTOR FOR THREE CABLES 10 BAR TYPE GE2838
Hioh copper aioy tn piated groun connector
o joining Iheee #4 S0t - 50 St ELECTRICAL ELECTRICAL
5378 (st |LCP |MPA 000 BoP Jsot sa7a | unitis) As Req'd [ pasallel copper conductors to fat par ILK-SN-CO-5000-EL-T5-0007-01 INSTALLATON crosot (NSTALLATION 05
(Camplate with bolts s and lock wastars for 10 fm bar CONTRACTOR CONTRAGTON
TN FLATED FLEXIBLE COPFER GROUND BRAID
ELECTRICAL
5280 501 |LCP [MFA 000 |BOP (401 30 unifs) As Req'd [ Z5imn LARGE X 200 mm LONG ILK-SN-CD £000-EL.TE-0007.01 INSTALLATION joousa INSTALLATION L=
PADS: * b 12mm (CoNTRACTOR ACTOR
(GAOUNDING MAT
(Galvanized stesl gracsent cuntiol mat
Cinimensiare: 1800 am x 1200 min ELECTRICAL sscTRICAL
5350 sy (LGP |MFA 000 |BOP 401 5390 | wniis) As Reqd | Golvanized steel with 150 mm squaro nssh LK-SN-CO-1090-EL-T5-0007-01 INSTALLATION lcauso) INSTALLATICON us
Compilete viln 3 grounding cowelors type G5 CONTRAGTOR CONTRACTOR
o connecling 4 ARG ground conductar,
|FUC COATED STEEL CLANF
|Cree hale PVC ooated steel clarmp. |etecTRICAL ELECTRICAL
siss  [sat |Lce |mra fooo (0P 401 5395 | unitis) AsReq'd |Scuptar fype CS or equal 1L-SM.CD-B000- £LTS-0007.01 INSTALLATION cooset INSTA LATICH o
Fot fiing 40 WG graundrg condstor, CONTRACTOR CONTRACTOR
GROUND PIT
Ground pi "
s30s 501 |LoP [1ea (000 BOP [401 5306 | unis) bl S R ILK-5N-CD-0000- EL TS-0007.01 BE[SAC) MCLGUCHLAN cbato CIvIL CONTRACTOH o
Erco # T1416E of equivalent
SUEEvE
ELE ELECTRIGAL
5 For 40 AWG copper condasior s
5357 [s01 LGP [MPA 000 |BOP (401 6397 | unit(z) AsRegq'd ILK-SN-CB-8000- EL-TS-0007-01 NS TALLATION CO0501 INSTALLATION L:]
(CAOWRLD typi S sty CONTRACTOR CONTRACTOR
FLAT OMEGA HOLDER
Galvanized steel st omerga holder
Lm ot fiminig epary wsulator o the wall [ELECTRICAL SLECTRICAL
|sss Ler = S8 | units) AsReqid  [Distarice fiom the walt; 50 mm ILK-SN-C0-8000-EL-T5-0007-01 INSTALLATION coosut INSTALLATICN e
Gppervig 100 mm = CONTRAGTCR
\Wall mounteg harchware diameter: 6.4 mm
Irmulatnt meunting hole: 1 note 14 mm
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS |naLcoR pocument bo. . ILK-AS-SD-8211-EL-G01.0001.01 | Revwo:] = N
Cable Trenches [aLsTOM Document Mo, : LCP-MFA-00-BOP-401-002-ML I Revme.:| 8
ltem i Equipment tag for | Manapole Iteim Detailed Deseription LEP Specification Document | Catalagiie Humber Supplied by Lzl Gomments
o Contractor Tag Number unit | . ay ALS Specification Document Susplist or Ordering Contract No. ikl Lﬂ'::
[FLASTISETON CABLE TRENGH MODEL A58
Plastibeten cable french
| Approximate dimensians: 260 mm W x 265 mm O
s upplled with covers and gafvanized cablo elips.
Solutians
son fso1 |Lce |mea Joso [BoP [sor Jooz [mL [sso0 | wnits) o7 ILK-SN-CD-B000-EL-T5-0008-01 GE (585) Oldcastie | 23110412; 33111411; 4855200 |CDS01 CIVIL CONTRACTOR 04
Enciosurs
FLASTIBETON GABLE TRENCH MGDEL #1218
Piestibetan catie ranch
| Approximate dimensions: 440 mm W x 480 mm D
covers and gals blo ch
Solutians
sa01 [s01 |Lop [wra [ooo [soR [am [ooz [wL [seor | wmits) 209 LK-SN-CD-8000-EL-TS-0008-01 oE (s80) Oideastls 3041z 0131 |CDS0Y civiLcoNTRACTOR | @3
Enclasure
FLASTIBETON CABLE TRENGH TODEL #2016
| Piastiboton cable trench
Approximate dimensions: 540 mm W x 500 mm D
Supplied wih covers and galvanized cabde clips.
Sojutions N
a0z |s01 |Lce |mea foso |sop |sot ooz |mw lssnz | unis) 212t ILK-SN-CD-5000-EL-T5-0008-01 GE (58C) Cldcastle el = (CrviL CONTRACTOR a
Enclosure .
PLASTIBETON CABLE TRENCH MODEL #3016
Solutions
503 |so1 |Lop |MFA [ono [eop faor ooz [mL [sa0z | wnitis) T N ILK-SN-CD-8000-EL-TS-0008-01 e (58C) Oidcastle coson CIVIL CONTRAGTOR 0o
Supglied with cevers and galvanized cable elips. Enclosure
FLASTIBETON GABLE TRENGH SEPARATOR 300 mm Sautens
5450 |S01 |LCP |MPFA |000 |BOP |401 002 |ML [S450 unit{s) 8 ILK-SN-CD-8000-EL-TS-0008-01 IGE (SBC) Oldcastie ICDS01 o
Enclosurs
PLASTIBETON CABLE TRENGH SEPARATOR 150 Salutlons
szt [sor |Loe [mea fooo [BoP laor fooz [mL fsast | unitte) n ILK-SN-CD-2000-EL-T5 0008-01 G (88C) Oidcastle cosor o
Enclosure
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIFMENTS [NALCOR Document Ho. | ILK-AS-SD-8211-EL-G01-0001-01 | Revia] Y
Hardware & Conduils JrsromDocument o, :_Lcr tara-sosRoram o2 M | mevro] fig
BOM Rev
item Equiprent tag for | Monapale Htem Ditailed Deserfption LEP Specirication Documant / Catatague Number Suppllea by Comments
o Gontractar Tag Numbar L P sistmpi o el it Supplier o Ol Wt ot R tusatt by upcting the
[WARGWARE FOR SUSPENSION INSULATOR S TRING v 120 K
| Twin conpucTORS
Cormplete harsware for suspamsion irsuafor sting V" ELECTRICAL
5504 |50 |LoP |wea fooa faok 401 ooz [mL |ssed | unins) 12 g"'“‘*“ Dreaking ssengti 320 k4 ILK-SN-C0-5000-EL-TS-0020-01 oz 580) SLACAN o) [HSTALLATION I
omposed by ™" (rulalar atring bl
For 2% 1750 MCM AAC condutior,
Insuatars (223 Wil 720 k¥, 145 mm stap] 16 b supplied by olters, ses
Ao 4543
(HARDWARE FOR TENSION INSULATOR STRING 160 KN TWIN
|connucTors
(Compste hardware far lersian insuistor etiing. e —
650|501 |Low |mFa 000 (80P [s01 fooz e [ssos | unitis) g (s beashing miooti] S LK-5N-CD-E000-BL.T5-0026-01 i (st sLACAN coso INSTALLATION s
Compossd by sk insulatar string TSR
For 2 x 1750 MCM AAC eunt.otor 3
ireulators. (19 Lnts 160 kN , 170 mm step) i b supplled by ohers, seo
e asan
WARDWARE FOR SUSPENSION INSULATOR STRING -V~ T80 KN
THREE CONDUCTORS
Complste Farcware for suspension insulalor siing "' ———
ss07 |50t |LeP |mea |ooo |BoP 401 [oez [mL [sso7 | wnii=) 4 [Qoskibisaking gl 190K ILK-5H-CD-H000-EL-TS-0026-01 GE (58E) SLACAN o501 INSTALLATICN ]
Compased by V" ieulalar siring O TRACTR
For 3 x 1750 MCM AAL condutor
insuisrs (227 units Y80 kN, 170 me sicp} 1o be supplied by clhers s
o &S50
(HARDWARE FOR TENSION INSULATOR STRING 160 KN THREE
CONDUCTORS
Compiete hardar for lerwion heutar siing (—
sste  lsot |LcP (mFa (000 [BoP |40t fooz [mu [sses | unitis) L v tsrppd. Lt et ILK-SN-CD-8000-EL-T5 002601 GE (880 sLACAN o501 INSTALLATION o4
mposea by singln imauistor string iyt
[Fal 3% 1750 MCM AAC "
reulatals (27 Unes 180 kN , 170 mm Step) 1o be supplion by oinérs, see
Rorm 4650
[HARDWARE FOR SUSPENSION INSULATOR STRING "V 160 KN
THREE CONDUCTORS
Complete harchware for auspension irsulalol g '\ A—
5510|501 [LeP (M fooa jmop (40t ooz [mL |ss1o | wnits) F [ el v o 1L -SH.CO-5000.EL.T5-0026-01 e (sBC) SLACAN lcpsn1 HSTALLATION a4
Composed oy “v* insulalor sting et
For 3% 1750 WOM AAC conducior.
vsutators [2x31 unis Y60 ki, 170 mm siep) i be supplied by ofhers. 5o
tem 4550
IEAD END GLANP TYFE BURNDY GUVIUA-E OR EQUIVALENT
=LECTRIGAL
igh strengih alufninLm dead erd camp TaLL
615 |so1 |Lor |uPa oo Bop [sr fooz e [ssis | unitis) ;[ s ILK-5N-CD-8000-EL-T8.0076-01 GE (sac) Burny coem NSTAL o w4
HOT DI GALVANIZED STEEL SHACKLE SCZE 15,8 mm (97)
[LECTRICAL
5616 (801 |LCP (MFAjooo |BOP |41 002 |mL |BS18 | waits) 200 |Clesrsnce length- 83 mm (357 |LK-5N-CO-8000-EL-T5.0025-01 GE (8BC) SLAGAN cosm INSTALLATION nd
i galvonized steel grack § boll 152 mm {5, rut (number 143038) CONTRACTOR
and Stainless stéel vefler pn
Reference craving rumbe: 258238
SHIELD WIRE DEAD END ATTACHMENT
For dead s attachiment of 12,4 mm alumeweld wire 5E (880 ¢ BETRIGH
6520|501 |Lep [mFa oo Bor (401 [ooz |mw [ss20 | unigsy ety || IPRE 56 g wed chmp- e A LIC-5N-CD-G000-EL - T5-0026-01 RLECTRICAL o501 IS TALLATION na
(ana anchor shackly INSTALLATION CONTRACTOR
cree el camp ftom 8371
arx oo giound clemp (tem 5372)
SHIELD WIRE ATTACHMENT SUBSTATION FEEDER
For altachment of 12,4 mm alumoweid wire GF (£3C] ! ELECTRICAL
sz 601 Lo |weafooo Jaoe |40t fooz i S5zt | unige) Nakchy | ciKinp e denaredsldni (laf <315) LK-GH.CD-0000-EL-T5-0026-01 iy e oot INSTALLATICN o
lon amehor shackie INSTALLATION ki)
one ground clamp (lem 5372) CONTRACTOR
ot o5 graund ciamp (tem 5378)
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Fi‘ »I 2 =]
n‘; e ¥y ] Lower Churchill Converters and Transition Compountds Project W
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS MALCOR Document Ho, ; ILK-AS-SD-E2H1-EL-G01-0001-01 [ Revio.] 4T [
Hardware & Conduits AL . Lo ”. T =E D LehE
Item Equipmenttag for | Monapole Mem Datailéd Description LEP Spaciticaion Bocument | Catalague Number Supplied by L Comments
tractor T
Na. bl i Unt | ponapots system aty AL specification Docliment i Manufachiter | oy oering Infarmatian | Gonieact No. et by e
SHIELD WIRE ATTACHMENT SUBSTATION CONTINUOUS
connECTION
For atachrment of 124 mm slumoweid wite. Pyl i ELECTRICAL
sazz |50t |Lep [nwafooo [sop (101 fooz [mfsszz | unitieh Batch  |inclding two dead end clamgs e 5515) [LK-SN.CD-8000-EL-T5.0028-01 e coson INSTALLATION o4
o rchor shackies rifaappsdian CONTRACT DR
o (et eiame (tem 5372) -
v ane grouns clamp (e 5378)
50 mm FLEXIBLE CORRUGATED ORANGE CONDUIT FOR FO -
bt [rEcTRICAL ELECTRICAL
sszs  |sot [Lee [uwafoo |sor et fom fw sz | m Batch NSTALLATION cnson INSTALLATICH o
conTRACTOR CONTRACTOR
CONNECTOR FOR 50 mm CORRUGATED ORANGE CONDLIT
ELECTRICAL ELECTRICAL
s526. 501 (LCP |MFA |00 [BOP 1401 |002 ML |SE26 | unitis) Batah  For connesting 50 mim liquid-tight canduit NS TALATION 60 INSTALLATICH o
{13 & jorclion box, COMTRACTOR CONTRACTCR
[FVC STRAIN AELIEF CONNECTOR FOR 50 mrm PVC CONDUIT
3 ELECTRIGAL
lsszz fs01 |ucm |mea jooo jmor faor [ooz 5527 | unats) Bateh  |Compiste wih § grommels meSTALLATION coso masTaLLATION o
[lar vanous cable szes CONTRACTOR JCONTRACTOR
FUC CONDUIT COUPLER FOR 100 mm PUG GONDUIT
5531|501 |Lop |mEajovo 0P [ao1 ooz ne ssst | unis) Batch  |Fui joining w100 mim PYC eundiss CIviLCoNTRASTOR cosot L conmescTor @
PVC TRANSITION COUPLER FOR 75 mm PVC CONDUIT TO 50 mm
i P el ELECTRICAL rLECTRICAL
501 [Lep o1 Jooz [mLfssas | wnnie) Batch INSTALLATION cosar INSTALLATON 05
Far joimng ane 75 mm PVC carduat
To cre 50 mm PYG sondut CONTRAL IR FERACIch
LIQUIB-TIGHT CONGUIT 30 mm (1,25") NON, GIAMETER
ELECTRICAL ELECTRICAL
5535 |sos Lok e it Jom (m [ssas | uniie) Batch |G tsght iewioie non metali: careut sTALLATION cosm INSTALLATION L
Diainetes 30 mm (1,25 nom JCONTRACTOR TRACTOR
PUC CONDUIT 30 mm DIAMETER
ELECTRICAL ELECTRICAL
5536 [S01 |LCP |MFA |000 [BOP |401 [0OZ [IAL |5538 unbt{s) Batch PWE conduit 30 rmm (1,28°) neminal damater. || LK-SN-CD-B000-EL-T5-0008-01 INS TALLATION O80T INSTALLATION =<3
|Eleetrical type above ground (nstallanon, CONTRACTOR (CONTRACTOR
PVE CONDUIT 58 mim GIAMETER
|ELECTRICAL [ELECTRICAL
lssa7 [0t fLcr [mra jooa [mor o1 Jooz [u fsssr | wnitts Balch  [PVC corsul 50 mum (2 rominal dimelst | LK-5N-CO-5000-EL-T5-0008.01 INSTALLATION cosor nesTALLATION ES
|Clecincal ype stave grourd wstalistion CONTRACTOR CONTRACTOR
PUC CONDUIT 75 mim DIARETER
ELECTRIGAL ELECTRIGAL
ss38 501 |Lep |mea jooo [BOP (40t ooz | [ss2e | wnigs) Bateh  [PVO cancuit 75 mm (¥} nomnat ciameter. | LIK-SN.CD-8000-EL T5-0008.01 INSTALLATION cosor [NSTALLATION s
Elaclrcal ype 200ve ground instalislor. CONTRACTOR CONTRACTOR
PVC CONDUIT 100 mim DIAMETER
ELECTRICAL [ELECTRICAL
ss3 5ot |Lor |WFAJooo (BoP (a1 [ooz L [ss3s | wnaie) Batch |PVC conciat 100 mim {47) nominal dameter. 175000801 MSTALLATION cnsat insTALLATION o
Electiial type abave ground irsiatioicn lcontracToR CONTRACTOR
PVC TRANGITION GOUPLER FOR 78 M PYG CONDUIT TG 30 mm
- " i _ PUBONDEET ELECTRIGAL ELEGTRICAL
501 |Lop |MPA 000 [Bop aor |ooz unifs) o | LK-SH.CD.8000-EL T5.0008-01 INSTALLATION cosm INETALLETICH 04
Far oining oy 75 min PVC candit
e |CONTRACTOR (CONTRACTCR
LIQUD-TIGHT CONNECTOR FOR 30 mm CONDUIT
b ki ELECTRICAL ELECTRICAL
ss42 5ot |LoP [FAfooo [Bor Jaot [ooz [w [ssas | el L2 s it ORI i Lic-sh-cD-2000.5L-75.0008-01 INSTALLATION casnt IKSTALLATION @
bty i CONTRACTOR CONTRACTCR
Joreban
FUC TRANSITION COUPLER FOR 38 mm PUG GONDUIT TO 30 min
|LIGUIDTIGHT CONDUIT B TR ELECTRICAL
lsses  lso1 JLow |mrajooo [mor [401 fooz | [sses | wnmis) Baich | Lic-sn-c0-2000-61.75-0008.21 HSTALLATION cosn misTALLATION o
o janing cre 30 mm PVC concut
To ane 30 men Hiuidbight conduil CONTRAGTOR el il
PUC CONDUIT 60 min DIAMETER
ssso |5t |Lop |MFa fooa [Bor 401 ooz [mL |ssso | i) Batoh  |FUC eondit 80 mm dameter | LK-SN-CD-8000-EL75-0008.01 VI CONTRACTOR cos01 CIVIL CONTRACTCR 0
Eiectiical lype 262
[PUC CONDUIT 76 mm DIAMETER
5551 5ot |Lc |weajooa[moP [a01 [ooz m [ssst | uniis) Baten  [PVC corriat 75 men dameter | LK-SH-CD-0000-EL.T5.0008.01 cvi conTRAGTOR cosar VI CONTRACTOR ]
Eecirica type DA
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PARIDU Lower Churchill Converters and Transition Compounds Project
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [MALGOR Documant Ne. : 1LK-AS-S0-5211-EL-GI-0001-01 [ mevhia] e
I & Conduits [ALSTOM Document No. : LCP-MFA-000-80P401.00201L | revhof R
ttem oniits T e e | Eaulpment g for | Monopole Nem Detalled Description LCP SpacHication Document | T lied b AL sl Comments
No. Manopole system aty ALS Specification Dacumal PP or Ordering Information | Contract No. Y L iy
[FVC CONDLUIT 168 mm DIAMETER
S5 [sot LcP [weafooa [soe a0t ooz [we [sssz | umms) Baich  [PVC corchut 100 mm dameter | LIC-SN-GD-8000-EL-T5-0008.01 CvIL COVTRACTOR cosor crviLconTRACTOR m
VG ELBOW 50 mm DIAMETER, R=500 mm
ssss (601 LGP |Meafooo [BoP (401 [00z (ML [ssss | unitis) Biggy, {FIOEEm s e | LIC-SN-CD-8000-EL-T5-0008-01 CiviL ConTRACTOR cos0t ChiL CONTRAGTCR s}
Esetrical ype DE2
[PVC ELBOW T8 mom DIAMETER, A=E00 mm
5555 oot |LoP [MPA 000 jBor [so1 [omz [m ssss | umiis) acn [FYCARAET R 1 LK SN.-CD-8000-EL.75.0003.01 cive conTRacTOR cosat e coNTRACTOR @
Electrical type DB2
50" FUC ELEOW 100 mim DIAMETER, R=600 mm
sss7  [so1 |Lop |wra|ooo |sop Jeor Jonz [ [sssz | umiia) mogsh,. [8 E s TR e | LK S1.C0.2000-5L75-0008 01 civiL CONTRACTOR lcasoi v conTRAGTGH I
[Elocticai typ= B2
457 PVG ELBOW 75 s DIAMETER, R=600 mm
6553 [sot (Lo (MFa 000 (BOP |4o [ooz [wa [ssse | uni(s) Naten; [N BN M dacnie | LK-5N-CD-3000- EL-T5-0008-01 CiviL CONTRACTOR == e conTRacTOR LS
Eloctrical type 082
30" PG ELBOW 50 mm DIAMETER, R=600 mm
s sor |LeP e foon [BoP 4o foo2 | |esse | wnits) | [T o 80y i | LK-SH-CD-9000 £L-TS-0008-01 CIVIL CONTRACTR e CiviL conTRACTOR -
|Elecieeal type DE2
[FUC COATED STEEL PIFE STRAP 2 HOLES FOR S0 mm PVC PIPE
Twea haes PYC coated siee wrap o
ELECTRIGAL ELECTRICAL
sses 501 |LoP |wwafoca [Bor [0t |ooa [wi |ssss | wnigg) Batch  |FOr S0 mm PVE piper INSTALLATION D50 [HSTALLATION o
o] CONTRACTOR
PVC COATED STEEL PIPE STRAP 2 HOLES FOR 76 mm PVC PIPE
;:“,';“‘"f" F.,"v%"““ A ELECTRICAL |ELECTRICAL
5566 |so1 |LoP |mwa fooo [BoF 401 [ooz [mL fsses [ wmitis) Batch EXG e INSTALLATICN coso lIHSTALLATION o
CONTRACTOR conTRACTOR
PVG COATED STEEL PIPE STRAF 2 HOLES FOR 100 mm PUC PIFE
Two Fotes PYC custed stesl strap ELECTRICAL FLECTRICAL
sss7 5oy Lo |wPa 000 [Bop [sr fooz |mL [sser | units) Batch | For 100 mm PYC pipe INSTALLATION S0t INSTALLATION m
CONTRACIOR CONTRACTOR
TRANSITIGN COUPLER FOR 50 mm CONDUIT
[Watespronf transilion coupler IELECTRICAL ELECTRICAL
570 son [LoP 01 looz |mL [ss70 | unitis) Bateh [ joinin 50 mem PVC concut s TacLATON cosnt STALLATION =
i 50 mars heuic-tight condut o [CONTRACTOR COMTRACTOR
| TRANSITION COUPLER FOR 76 mm CONDUIT
ELECTRICAL ELECTRICAL
5511 oot |Lop (mFa fooo [mop o1 Joo2 [mw [ssz1 | unitis) Bateh ‘:‘:m’f;’;f":j:"g‘g:ﬂr‘zw INETALLATION om0t INSTALLATICH @
i 75 mom ligui-tight conut FCNTHACICR EOH AR
[TRANSITION CGUPLER FOR 100 mm CONDUIT
ELECTRICAL
sz fson [Low [meaooo [sop [sor fooz |ne [ss7z | unitts) Batch m"mﬂ‘:?:ﬂm NSTALLATION cosot ®
o 100 mem iguic-ight condut conTRAGTOR
TRANSITION COUPLERMEDUCER 100 mm-S0mm
ELECTRICAL ELECTRICAL
6573 (501 [LoP |mrajooo [Bop [so1 fooe L fss7a | unigm I‘;‘L““l::'mn:’";";"r‘“""p?é”""‘:““‘m NSTALLATION cuaot INSTALLATIEN aa
o 60 e uacight condut |CONTRACTOR [CONTRACTOR
LIGUIDTIGHT CORDUIT 56 mm DIAMETER
=2 EcTRICAL ECTRICAL
jss1s  |son |uce o1 ooz L fssrs | wnigs) Batch |Liqudbont flexitie nun mtalic condut INSTALLATION cosat nsTALLATION o
Diameter: 50 mm conmacToR conTRACTOR
LIQUIG-TIGHT GONDUIT 75 tnm DIAMETER
ELECTRICAL - [ELECTRICAL
5576 it [ooz |ML [ss7s | unitsh Bateh | Liquid-bahl ekt nan metalis condudt INSTALLATION om0t NSTALLATION @
Diameter. 75 mm [CONTRACTOR CONTRACTCR
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [riaLcor Document no. : 1Lk-AS-80-8211-8L-Go1.0001.01 [ revhio ] 5 'k
Hardware & Conduits JALSTOM Document No._LCP-FA-G00.80P4T1.002 ML | mevvied TS B8
BomRer
ftem Equipment tag for | Monopale iem Detalled Deseription LGP Specification Documant Comments
o ]
No. st g ot YNt Manopole system aty AL Specification Dacument Suppler or Grdering Information | Coniract No. it SO i
LIQUID-TIGHT CONDUIT 100 mim DIAMETER
EccTRiCAL ELECTRICAL
s78  sot |iep [eafooa jaor [aon ooz |wo [ssre Batch  |Liquek bt et nun metab concit STALLATION ensm (HSTALLATON &
Diarmster: 107 mm ConTRACTOR CONTRACTOR
LiQUID-TIGHT CONNEGTOR FOR 50 mm CORDUTT
4 ELECTRICAL ELECTRICAL
5500 [0t |LoP [ [ooo {sor e ooz [mL |sseo | unis) Batch *ﬂ?m':‘;’:m““" e INSTALLATION o501 | HSTALLATION o
ha'a jicsan o CONTRACTOR CONTRACTOR
ELECTRICAL e ecTrica
ssa1 (501 Lce |Mea fooo faor feor fosz [m fsser | umiis) Bach |LX S comnector INSTALLATION cosm NSTALLATICN =
SivineESi 755 ot N-UORE oot CONTRACTOR lconTRACTCR
o 2 jaristion ok
IAUD-TICHT CONNEGTOR FOR 108 rmm EONDUIT
5 T CLECTRICAL = EcTRIGAL
5582 |so1 [LcP |vFA |00 [BoP feo1 fopz (ML |sss2 | uniis) "—n‘?‘::m"‘;::‘i;r:;f;:;“ W v INSTALLATION cosm INSTALLATION «
et CONTRACTOR CONTRACTCR
STAINLESS STECL STRAP
Stainiess sioei sty 20 men farge ELECTRICAL = ECTRICAL
sses (01 |Lop [mrafoon [sop 4ot fooz [ [sses | unags Bateh o fing 1 gl conehat mnd ground somducior ASTALLATION coam nisTaLLATION S
o3 ste structre CONTRACTOR [CoNTRACTOR
Camplate wilh busiaes
RLUWINOT SINGLE SUPERSTRUT GHENNEL
e ElEcTRICA ELECTRICAL
530 [s01 |Lck |WFA(oon |BoF a0t [ooa (W [ssso | wnige) Wik, [MAR G wam A INSTALLATION cosm INSTALLATION o
“etye i S [CONTRACTOR CONTRACTOR
| GALVANIZED STEEL SIMPLE SUPERSTRUT CHANNEL (not
[pertorsted) TAD gA1z00F
eLecTRICAL ELECTRIGAL
Et 501 LCP |WMFA (000 [BOP (401 (002 |ML |ssaz | units) Batch  |A1200 series singls galvanied siesl charnel INSTALLATION cos01 INSTALLATION 04
Cimensions 41,3 mm « 41,3 mm CONTRAGTOR
Gm
CALVANZED STREL COUBLE BACK 70 RACK SUPERETRUT
CHANNEL {not purforaled) TAD #11202P
ELECTRICAL ELecTRIcAL
sss3 [so1 |Lce wea jooa faor [eor fooz [m Jsssa | wnais Batch  |A1202 sevics soubie golvanized stes’ chann! WSTALLATION cosa i RSTALLATICN o
Cimersions £2.6 mem x 41,300 CONTRACTOR ConRacTan
Lergnem
ALURANGN SIGLE SUPERETRUT PUC BN COVER
ELECTRICAL ELzcTRIcAL
sses 5ot |Lop (WA (oo |mar faor [os2 mL [ssss | uniis) Bateh |PYC end caver INSTALLATION oS0t INSTALLATICN I
o 41200 sarics singlo siumirum channsi CoTRACTOR CONTRACTOR
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS : ILK-AS-5D-8211-EL-G01-0001-01 | Revio.: B
Bolts, Nuts & Washers LEP-MFA-000-80F-4¢1-002-ML | Revho.: : 04
5 : BOMRev
item Equipment tag for | Monopale tem Dntalled Description LEP Specification Dacument ! Gatalogue Number Supplied by ! Comments.
rovc Cantractar Tag Number unit i s AL paudfbiir o oumnl Suppller Mt | | Pt butaled by |updeing e
STAINLESS STESL BOLT 12,7 rom DIAMETER, L=80 mm
ELecTRICAL ELecTRICAL
s700 (501 |Loe [MEA oo |sor {401 |00z ML |s700 | uniys) Ban (5 stwal bokt 56316 INSTALLATION cosol INSTALLATION 03
lameter; 12,7 mm CONTRAGTOR [ TIRACEEN,
Length; 5 mm
STAINLESS STEEL BOLT 12,7 min DIAMETER, L=70 mm
ELECTRICAL ELECTRICAL
5701 [so1 [Ler |MEa |oea [BoP a0t [ooz ML (6701 | units) Sainhy; [ NTE SEACwy ikl tui 2B INSTALLATION coson INSTALLATION m
PR 2E CONTRACTOR CONTRACTOR
Length; 70mm
STAINLESS STEEL BOLT 12,7 mm IAMETER, L35 mim
i ELECTRICAL ELECTRICAL
5703 (501 |LeP |MFa a00 [op |41 |00z [mL [s70z | units) Satch, KRB St uesl Set 65378 INSTALLATION cos01 INSTALLATION 03
Diseter 12.7 mm CONTRACTOR CONTRACTOR
STAINLESS STEEL BOLT 15,9 mm GIAMETER, Lt mm
- ELECTRICAL ELECTRICAL
Istos  [s01 |uce |mea o0z [t [s705 | uniys) Batch  [Howagonai stainiess sioel bolt 35316 INSTALLATION cosot INSTALLATION 03
- 158 mm CONTRACTOR CONTRACTOR
Langth: 40 mm
STAINLESS STEEL BOLT 12,7 mm DIAMETER, L=40 mm
ELECTRICAL ELECTRICAL
5707 [s01 |LcP M foo0 |BoP (401 |002 |ML [s707 | unitis) Bah  [Hexauonal stainiess steel bolt 82315 NS TALLATION cpsat INSTALLATION o
Eemalat. 13 e CONTRACTOR CONTRACTOR
Langth; 40 mm
STAINLESS STEEL BOLT 127 mm DIAMETER, L=48 mm
. ELECTRICAL ELECTRICAL
5703 [s01 [LoP |MFA josa |BoP 401 [0ez |ML 5708 | umitis) Baach: [Hemonl sars v et mevie INSTALLATION coso1 INSTALLATION 03
=127 CONTRACTOR CONTRACTOR
Longth: 45 mm
[SiLTCON BRONZE BOLT 12,7 mm DIAWETER, (=48 mm
: ELECTRICAL ELECTRICAL
B0 501 |LeP |MFA [ooo [mor 401 ooz ML [s710 | units) Batch g;‘“““"“"s“'“““"”““" INSTALLATION coso1 INSTALLATION 03
meter: 12.7 mm TOR
|Length: 45 mm
STAINLESS STEEL BOLT 12,7 mm DIAMETER, L=100 mm
= ELECTRICAL ELECTRICAL
5713 (801 |Lep [mea ano |so 401 o0z ML (5713 | wnivs) Batch: (Ebmpmabicsions dael Rok w5314 INSTALLATION cos01 INSTALLATION L
chingin CONTRACTOR CONTRACTOR
Longih; 160 mm
SILIGON BRONZE BOLT 6,4 mm DIRMETER, L=28 mm
ELECTRICAL ELECTRICAL
5716 |s01 [LoP [MEa oo |sop[aat [a02 ML [5718 | units) Batch a"“ﬂ““':;m““‘“"" bt INSTALLATION cos01 INSTALLATION 0
— CONTRACTOR CONTRACTOR
Langt 25 mm
GALVANIZED STEEL BOLT 19 mm DIAMETER, L35 mm
Hexagonal galvanized steel ot ELEGTRICAL ELECTRICAL
5724 |a01 |LcP [MFa jooo 0P 401 (002 ML [5724 | unids) Batch  [Grade 5 INSTALLATION cpsat INSTALLATION L]
Diametar: 19 mm CONTRACTOR CONTRACTOR
Length: 35 mm
GALVANIZED STEEL BOLT 18 mm DIAMETER, [=68 mm
gahvanizod steel bot [ELECTRICAL [ELECTRICAL
5125 501 |LGP [wea jooa |Bor (401 00z (ML (5725 | wnitis) Batch [Grade S IHSTALLATION cnsor IS TALLATION 0
Diarmetar: 19 mm CONTRACTOR CONTRACTOR
Langth: &5 mm
GALVANIZED STEEL BGLT 12,7 mm DIAWETER, L=48 mm
Hexagonal gabianizod steel bolt ELECTRICAL ELECTRICAL
5726|501 |LeP |MFa Joon [mop (4ot |00z WL [s72s | unitis) Batch  [Grade 5 INSTALLATION cosp1 INSTALLATION 03
Dismeter; 12.7 mm CONTRACTOR CONTRACTOR
Lengih; 45 mm
GALVANIZED STEEL BOLT 12,7 mm DIAMETER, =28 mm
Hexogunat gaivanized stosl bolt ELECTRICAL ELECTRICAL
527 [so1 |ucp [mra o00 |sorfaot Jooz ML (5727 | univs) Batch  |Grade 5 INSTALLATION coso1 INSTALLATION 03
Diammeter: 12,7 mm CONTRACTOR CONTRACTOR
Lurgth; 25 mm
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [raLcor Document Mo, : iLk-as-SD-8211-£L-Gu1-000101 B
Bolts, Nuts & Washers TOM Document No. : LCP-4FA-000-BOP-401-002-ML o8
Item ; Equipment tag for | Manopole Item Detailed Descripion LCP Specification Document | Catalogue Number Supplied by R B Gomments
No. e kA M e Unit | Wonopolesystem | aty ALS Specification Document Supplier Manufacturer | o Oriering Information | Contract No. Inzsacp i
GALVANIZED STEEL BOLT 22 mm CIAMETER, L=85 mm.
Hexagonal gavanized steel bok ELECTRICAL ELECTRICAL
5123|501 {LeP |MPA 000 [BOP |401 (002 |ML [s728 | unitis) Batch  |Grade § INSTALLATION cosai (NSTALLATION 03
Diametar: 22 mm CONTRACTOR CONTRACTOR
Langth: 85 mm
STUDEMWE ER
| Stainiess steel SS304 threaded stud [ELECTRICAL ELECTRICAL
5730|501 |LCP |MFA [000 (BOP (401 Jooz ML (5730 | unitis) Batch  [for fastening to structural stasl INSTALLATION cpsot INSTALLATION L
Thread: & mim x 20 mm long |CONTRACTOR |CONTRACTOR
Shank: 8 mm leng
STAINLESS STEEL 10 mm X 26 mm LONG SELF DRILLING WASHER
SCREW
|ELECTRICAL [ELECTRICAL
5731 501 |LCP [MFA [000 [BOP (401 [002 [ML {5731 | unitfs) Batch Stainless steel 10mm x 28mm long [INSTALLATION ICOS01 INSTALLATION o
50l diifing washer head screw CONTRACTOR CONTRACTOR
|for fastaning to siructural steel
GALVANIZED STEEL THREADED ROD 12,7 mm DIAMETER
ELECTRICAL ELECTRICAL
5736 [501 (LoP [MFA |000 [BOP 401 002 [ML {6735 | unitis) Batch  |Galvanized steel threadad od INSTALLATION cosot INSTALLATION ]
[Diameter: 12.7 mm [CONTRACTOR |CONTRACTOR.
S tainless steel threaded rod S5316 ELECTRICAL ELECTRICAL
5736 501 |LCP (M |oo |BOP (401 (002 (L (6736 | unitis) Bateh | 127 INSTALLATION coso1 INSTALLATION 03
e S CONTRACTOR CONTRACTOR
SILICON BRONZE NUT 6.4 mm DIAMETER
ELECTRICAL ELECTRICAL
5737 501 |LCP |MFA (00D |BOP (401 002 ML [S737 | unit(s) Batch  |Hexagonal silicon bronee nut INSTALLATION COS501 INSTALLATION 03
Diameter: 6.4 mm lconTRacTOR CONTRACTOR
STAINLESS STEEL NUT 12,7 mm DIAMETER
ELECTRICAL ELECTRICAL
5740 501 [LCP |MFA (000 |BOP |401 [002 (ML [5740 | unit(s) Batch  |Hexagonal stainloss steel nut S8304 INSTALLATION CDS01 INSTALLATION 03
Dlameter: 12,7 mm CONTRACTOR CONTRACTOR
SILICON BRORZE NUT i win DIAMETER
[ELECTRICAL ELECTRICAL
5744 {501 |LCP |MFA (000 |BOP |401 (002 |ML (5744 | unilfs) Batch Hexagonal sificon bronze nut INSTALLATION ICOs0 INSTALLATION L =]
Diameter: 8 mm ICONTRACTOR [CONTRACTOR
SILICON BRONZE NUT 12,7 mm DIAMETER
ELECTRICAL ELECTRICAL
5745|501 (LGP |MFA |o0a [BOP 401 [002 |ML {6745 | unis) Batch  |Howagonal siican branzs aut INSTALLATION cosni INSTALLATION 5]
Diameter; 12.7 mm CONTRACTOR CONTRACTOR
GALVANIZED STEEL RECTANGULAR REGULAR SPRING NUT 127
ELECTRICAL ELECTRICAL
5747 501 |LCP |MFA [000 |BOP [401 |002 (ML [5747 | unit(s) Batch  |Galvanized steel ractangular regular spring nut INSTALLATION CD501 INSTALLATION a3
far use with single supersinut channal CONTRACTOR CONTRAGTOR
Diamater: 12.7 mm.
GALVANIZED STEEL NUT 12,7 mm CIAMETER
ELECTRICAL
5748 [s01 |Lop |mea 401 [00z |mL |s748 | unit(s) gy | [Heignatubostzad ses me INSTALLATION cosot INSTALLATION o
Diamster: 12.7 mm CONTRACTOR CONTRACTOR
(GALVANIZED STEEL NUT 19 mm DIAMETER
H {gabvenized slaeinid ELECTRICAL ELECTRICAL
748|501 |LCP [1FA 000 |[BOP (401 (002 ML |5748 | units) Baich E::;E‘“' delmonad apel [MSTALLATION cosa1 INSTALLATION o3
Bl i [CONTRACTOR CONTRACTOR
! i STAINLESS STEEL FLAT WASHER FOR 12,7 mm BOLT DIAMETER ELECTRICAL ELECTRICAL
750 501 |LC FA |000 [BOP |401 (002 [ML |5750 | unitis) Batch INSTALLATION COS01 INSTALLATION 03
Stainless steol flat washer S5315
i CONTRACTOR. CONTRACTOR
STAINLESS STEEL FLAT WASHER FOR 15,9 mm BOLT DIAMETER P ) IE=mr)
5751 501 |LCP [MFA |no0 |BOP [401 [002 [ML |S751 | unit(s) Batch INSTALLATION CDS01 INSTALLATION o3
Stainiess steel Nat washar S5316 B TRAE TN e TRRETON
For bolt diameter 15,9 mm
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [tuaLcoRr Document Na. - iLk-AS-SD-6211-EL-Go1-0001-01 | - B
Bolts, Nuts & Washers |ALSTOM Document No. - LCF-MFA.000-80P201-002-ML | &
= : BOM Rev
Item Equipment tag for | Monopole Itom Detailed Description LEP Specification Dacument! Catslague Number Supplisd by Comments
Mo, CankactarTag Number Unlt | monopole sysiem | Gty ALS Specification Document Slppller Manufacturer | . g ering Information | Gontract No. e (16 by, ! thel
SILICON BROFZE FLAT WASHER FOR 8 mm BOLT DIAMETER
ELecTRICAL ELeCTRICAL
|s7se  |so1 |Lcp |Mea ooo |aom kot |00z |we 5784 | units) Batch  |Sifcan tronas flat washer INSTALLATIGN coson INSTALLATION 5]
For bot diameter 8 mm CONTRACTOR CONTRAGTOR
SILICON BRONZE FLAT WASHER FOR 12,7 mm BOLT DIAMETER R F—
6766 (501 |LeP [wea [0 |BOP a0 [oez L (s255 | univa) Batch | INSTALLATION coso1 INSTALLATION o
|Siicon branze fiat vasher
I" For bok dismeter 12.7 mm CONTRACTOR CONTRAGTOR
SILICON BROMNZE FLAT WASHER FOR 64 mm BOLT DIAMETER
ELECTRICAL ELECTRICAL
5756|501 |Lew |mea oo |Bop |40y ooz L [57s6 | units) Batch  |Sibcon bronze flat vsher INSTALLATION cosot INSTALLATION 0
For bolt diameter 6.4 mm CONTRACTOR
STEEL FLAT 12,7 mm BOLT DIAMETER ELECTRICAL ELECTRICAL
5750 [s01 |Ler [wra fooo |mop [4at ooz |mu (6788 | unitie) Batch INSTALLATION cosor INSTALLATION 03
Gabvanizod steel Rt washar
For boltdismster 12,7 mm kilizasiizi CONTAIGR
el [EAT TR ELECTRICAL ELECTRICAL
570 |so1 |Lce |ura fooo |sor [aon [ooz |mL [s7ea | unittsy Bakch INSTALLATION cpso1 INSTALLATION
Galvanized stest flat washer
Fssitnlp st e CONTRACTOR CONTRAGTOR
GALVANIZED STEEL NUT 22 mm DIAMETER
’ ELEcTRICAL ELEcTRICAL
5761 [so1 [Lcp |mra joo o 401 (002 | |s7es | wnitis) fojns | |ISKomtosvaniend e it |NSTALLATION cnsot MSTALLATION 0
. CONTRACTOR | CONTRACTOR
; 22 mm
GALVANIZED STEEL FLAT WASHER FOR 22 mm BOLT DIAMETER e el
5764|501 |LoP [mra [ooo |BoP 401 [0z (Mo |s7ea | unitre) Batcn : INSTALLATION cosot INSTALLATION o
Ganvarized stzsl flat washer
For bolt diameter 22 CONTRACTOR CONTRACTOR
STAINLESS STEEL LOCK WASHER FOR 12,7 mm BOLT DIAMETER
ELECTRICAL ELECTRICAL
5170 |50 |Lce |mra oo |Bor (401 |00z ML |s770 | units) Batch  [Stainiess stesl ok washor $5318 INSTALLATION coso1 INSTALLATION 03
For bol diameter 12,7 mm CONTRACTOR CONTRAGTOR
STAINLESS STEEL LOGK WASHER FOR 15,0 min BOLT DIAMETER StRoL ELECTRICAL
571|501 |Lop [mra |00 [gor 4ot fnoz (L |5771 | unitis) Batch INSTALLATION cosot INSTALLATION o
Stainiass stas lock washar 85316
For bolt diamster 15.9 mm ERMTRA IR (CONTRAGTOR
SILICON BRONZE LOGK WASHER FOR 8 mm BOLT DIAMETER
ELECTRICAL [ELECTRICAL
572 [s01 |uce |wFa 41 ooz | |5773 | units) Batch |Sacon branze lack washar INSTALLATION cosot INSTALLATION o
For bakt diamater 8 mm CONTRAGTOR CONTRACTOR
5ILICON BRONZE LOCK WASHER FOR 6,4 mm BOLT DIAMETER
ELECTRICAL leLscTRICAL
5774 (501 |LcP |mra jooo |BoP (401 Jooz |mL |s774 | wninish Batch [Siicon bronze lock washer INSTALLATION cozo1 INSTALLATION o3
Far bok diameter 6,4 mm CONTRACTOR | CONTRACTOR
SILIGON BRONZE LOCK WASHER FOR 12,7 mm BOLT DIAMETER
ELECTRICAL ELECTRICAL
5775|501 |Lop [mFa [ooo [sor f40n [ooz (L [5778 | unis) Batch  [Sifcon bronzs lock washer INSTALLATION coson NSTALLATION @
For bok diameter 12.7 mm |contrRacTor CONTRACTOR
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS NALCOR Document Ho. :_ILKAS-S0.8211-EL-501.0001.01 | 2 fd’
Bolts, Nuts & Washers ! Mo.: LCP-MFA-D00-BOP-401-002-ML | TG
. 501 Rev
Itam Equipment tag far | Manspole tom Detailed Description LCP Specification Document f Catalogue Number Supplied by Comments
No. Conactor Tag Numier Unit | pronopole system | Gty ALS Specification Document Suppller ManufactUrel | G dering Information | Gontract No, INniajtad oy i
|GALVANZED STEEL LOCK WASHER FOR 12,7 mm BOLT DIAMETER
ELECTRICAL ELECTRICAL
5778|501 [LcP |MFA foon [BoP 401 (002 ML |577a | wnitis) Batch  |GaNanized stesl lock washet INSTALLATION cosat INSTALLATION 0
For balt dlameter 12,7 mm CONTRACTOR CONTRAGTOR
(GALVANIZED STEEL LOCK WASHER FOR 19 mm BOLT DIAMETER
[ELECTRICAL
5780 |so1 |LcP [wra jo0a |Bop jdot Jooz ML [s7ea | unit(s) Batch  |Galanized stesl lack washer INSTALLATION cosol INSTALLATION 03
For bolt diametor 19 mm CONTRACTOR CONTRACTOR
GALVANZED STEEL LOCK mm BOLT — ———
5764 (501 [LoP |MFa 000 [BOP 401 |02 |ML (578 | unitis) Baich INSTALLATION cosot INSTALLATION o«
Galvanizad steet lock wathar
[yl CONTRACTOR CONTRACTOR
STANLESS STEEL BELLEVILLE WASHER FGR 12.7 mm BOLT
DIAMETER
[ELECTRICAL [ELECTRICAL
6790 501 |LCP [MFA [000 (BOP (401 |002 [ML |5790 | unilis) Batch  (Stainless steel belavile washer S5 17-7PH INSTALLATION [CD501 INSTALLATION 03
For bokt dismeter 12,7 mm CONTRACTOR [CONTRACTOR
Flat load: 2857 kg (6300 lbs) apprar.
GALVANIZED STEEL BEVEL WASHER 4188mm NOM.
’ ELECTRICAL ELECTRICAL
5791 |so1 |Lce mra jooo |sop [401 [ooz mL [s7e1| units) s [Caanicxd b bovel Wi INSTALLATION lcoso1 INSTALLATION o4
9% BUR St 18 i CONTRACTOR CONTRACTOR
Sido dimension: 32 mm
SILICON ERONZE BOLT & mm DIAMETER, Ls26 mm
ELECTRICAL ELECTRICAL
5792 |so1 |Lee |mra [ooo |aoR |40 ooz |ML (5702 | unitts) Batch gm:‘a’f‘a""::""’“"“ belt NS TALLATION crsa (NSTALLATION (]
Fpestinisbi CONTRACTOR CONTRACTOR
ngth; 25 mm
Stainiess steel quick boit 5316
> ELECTRICAL ELECTRICAL
5793 (501 [LcP |wFa oo |BoP (401 (002 ML 5783 | unitis) k. |Patmter: 127 i INSTALLATION coso1 INSTALLATION o4
e CONTRACTOR CONTRACTOR
Compete vath nut, flat and lock washer
INLESS STEEL GUICK BOLT 8,5 mm DIAMETER
tirinss, st atick ok S618 ELECTRICAL ELECTRICAL
5734 (501 [LcP |meFa [0oo [BOP a0 ooz ML (5784 [ unitis) Batch f""‘"’;’f:""" INSTALLATION coso1 INSTALLATION [}
Thre: fength 18 [ CONTRACTOR CONTRACTOR
| Compsta with nut, flat and lock washer
3 ESS STEEL QUICI IOLT § mm R
Eramsrrires ek ELECTRICAL ELECTRICAL
575 |s01 [LeF mFa 401 |00z ML [5738 | wnitis) Batch | ongiic 44.mm INSTALLATION cosar INSTALLATION 03
hesaced g 18 ram [CONTRACTOR CONTRACTOR
(Campete with nut, flat and lock washer
~|STAINLESS STEEL QUICK BOLT 12,7 i DIRMETER
Stalnsess stee quick bolt SS316 ELECTRICAL ELECTRICAL
5795 |so1 |LcP |MRa foon [BoP |40t Jooz (WL |5786 | wnits) Batch  |Diamoter: 12.7 mm INSTALLATION cnso1 INSTALLATION 03
(Anchor length: 140 mm CONTRACTOR |CONTRACTOR
Compete wih rart, fiat and lock washer
GALVANIZED STEEL BOLT 16,8 mm CIAMETER, L=85 mm
Hoxagonal gatvanized stesl bolt ELECTRICAL ELECTRICAL
5798 [s01|LCP |MFA 000 (BOP 4ot |ooz [mL fs7es | unitts) Batch  |Grads § INSTALLATION cosot INSTALLATION 0
Diamater: 159 mm CONTRACTOR CONTRACTOR
&5 mm
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RS nalco
nalcor . e . i
,& st e Lower Churchill Converters and Transition Compounds Project o)
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS MALCOR Document No, | ILK-AS-SD-211-EL-G01-0001-01 | Revie] 3 B
Bolts, Nuts & Washers |ALSTOM Document No.: LGP-FA-000-BOP-401-002-ML | Reviof © I
= BOM Rev
llem Equipment tag for | Monopole Item Detailed Description LGP Specification Document / " Catalogue Number Supplied by 3 Comments
Ho. b o e Unlt | Monopoie system | Gty ALS Specification Document S Manufacturer | o Grdering Information | Contract Ke. st O i
|GALVANIZED STEEL BOLT 20 mm DIAMETER, L=100 mm
bakt ELECTRICAL ELECTRICAL
sa0s |50t [LCP [MFA 000 [BOP (40t 002 [ML 6809 | units) Baich  |Grads 5 INSTALLATION coso1 INSTALLATION a3
Diamater; 20 mm CONTRACTOR CONTRACTOR
Length; 100 mm
GALVANIZED STEEL NUT 20 mm DIAMETER
| Hexagenal gabvanized steel nut ELECTRICAL ELECTRICAL
5610 501 |[LCP |[MFA 1002 |MIL (5810 | unit(s) Baich  |Grade 5 INSTALLATION COS01 INSTALLATION o3
[Diametar: 20 mm [CONTRACTOR [CONTRACTOR
(GALVANIZED STEEL FLAT WASHER FOR 20 mm BOLT DIAMETER
ELECTRICAL ELECTRICAL
5811 501 |LCP |MFA 000 [BOP (401 |002 ML |6811 | unitis) Balch  |Galvanizad stee! fiat vasher INSTALLATICN COSat INSTALLATION 0
For bok diamater 20 mm CONTRACTOR CONTRACTOR
GALVANIZED STEEL LOCK WASHER FOR 20 mm BOLT DIAMETER eLecTRICAL
lse12 501 |LCP [MPA 000 |BOP (401 00z ML (5812 | wnitis) B e s INSTALLATION cosar INSTALLATION 0
Fat bl tharssster 20 sem [CONTRACTOR [CONTRACTOR
GALVANIZED STEEL BOLT 159 mm DIAMETER, L=70 mm
ELECTRICAL ELECTRICAL
sma |50t [LoP |mFa |ooo [Bor a0t ooz |ML [se1a | units) Batch g"";?"s""ga“““d"“‘ bak |NSTALLATION cosot INSTALLATION o3
D." 3 CONTRACTOR CONTRACTOR
liameter: 15.8 mm
Langth: 70 mm
GALVAMIZED STEEL BDi 36 mim EmEI'EH’, L=80 mm
[Hexagonal gaivanized stesl bolt ELECTRICAL ELECTRICAL
se14 (501 [LCP |MFA |ooo [eoP 4ot [o02 [ML sBsa | unitis) Batch  Grade S INSTALLATION coso1 INSTALLATION 04
{Diameter; 30 mm [CONTRACTOR [CONTRACTOR
Langth: 50 mm
(GALVANIZED STEEL NUT 30 min DIAMETER
L i ELECTRICAL ELECTRICAL
5015 |s01 [LGP [MFA (000 |BOP (401 |00Z ML 5815 | unit(s) Buich [T BT st INSTALLATION coso1 INSTALLATION 04
Fevn CONTRAGTOR CONTRACTOR
meter; 30 mm
GALVANIZED STEEL FLAT WASHER FOR 30 mm BOLT DIAMETER ey ELECTRICAL
E2 1501 |LCP |MFA (000 |BOP 401 {002 ML (5816 | unitis) Batch . INSTALLATION |CDS01 INSTALLATION 04
(Galvanized steel fat washer
For bl 30 mm |CONTRACTOR CONTRACTOR
GALVANIZED STEEL LOCK WASHER FOR 30 mm BOLT DIAMETER ELECTRICAL ELECTRICAL
se17 (501 [LGP |MFA 000 |BOP Ja01 o0z |ML 8817 | unit(s) I nSTALLATION cosot \é&:;;m'l;g: o4
For bolt diameter 30 mm
ALVANIZED STEEL BO| 16,
|Hexaganal gahvanizad sioel bolt |ELECTRICAL ELECTRICAL
ss1z (501 [LCP |MFA 000 [BOP Jaot ooz [ML |sB1a | units) Batch |Grade 5 INSTALLATION cos01 INSTALLATION o4
|Diameter: 16mm CONTRACTOR CONTRACTOR
Length; 25 mm
IGAL VANIZED STEEL BOLT 16,8 mm DIAMETER, L=50 mm
Haxaganal gafvanizet stest bolt ELECTRICAL ELECTRICAL
5321 |01 [LCP [MFa |aoo |BoP [401 [o0z ML (5621 | units) Batch INSTALLATION cos01 INSTALLATION o
Diameter: 15,9 mm CONTRACTOR CONTRAGTOR
Lengih; 50 mm
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Lower Churchill Converters and Transition Compounds Project m
- INALCOR Document No. : ILK-AS-SO-E211-EL-G01-0001-01 Rev o. A
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH AGE EQUIPM|
Valve Hall Connectors _ |nsrompocument vo. . Lerra000 Bop-snt0oz M. | Revma e og
item Equipment tag for Item Detalled Description LEP Specification Bocument | Ctalogue Number Supplied by el Comments
Ci
Mo, Mo umeY; Unit | Monopale system P ALS Specification Document ipsler MARUBCOTE! | o desing inforratian | Contracto. Ipfaliad by “F“'ﬂ:‘:""
juminium Alloy.Transformar Connector Fi'!ﬁ?ﬂ'kT_ - =
, - v toforence sse 1LKCAS-SD.8200-EL 5010045 01
&101 [sor [Lcr [meaA [ose [Bop et fooz faw [sto1 | wnis) ® um 222c¢ GE (FES) co% foglemasin B For Monapele, Ikl iiadsies are cvided by o
rinlum Alioy-Triplex Fiat-Termnal ELECTRICAL =
6102 [s01 [LcP [wea [o0o [BoP (401 [oo2 [ww [st02 | wnitgs) 17 [umazay GE (FES) coso INSTALLATION 0y [Eeieence ses LICAD SO RIS E0T G0k
iyl For Manopale, i uataes are civided by twa
AT Alloy-TAplex-Fial Termnal ELLCTRICAL ;
6103 [s01 [Lce |wea |ooo |Bor |4o1 [poz |mi [e103 | wnitis) 20 Lim 42210¢ GE (FES) cos0t [MSTALLATION o4 [Formfarence see lLK-AS:S0-8200-BL-F01- 004501
70 BE USED 2580V b iy For Monopole, inia qualiies ark cvided by o
ilrmimium Alloy-T-Duples Connectar [ELECTRICAL
Py y : [For refererce see ILK AS S0-£200. EL.F01.0045.07
&104 [s01 [LcP (mFa foon |BoR [eov [poz |mw fetes | sy ] sz GE (FES) jcosn "“5"“‘:‘_'"‘2'? ™ |For Monopcie. e rusties are dvised by o
[Rlirminium Alloy-T-Duplex Canmector ELECTRICAL . =
For referarce sex ILK-AS S0-8200-ELFO1.004501
Um 4228V e
o108 sor (oe fwra foon [mor [aor fooz [w fees | wnigs) 8 i GE (PER) jcosn s o] %4 IFor Monocle. Intis) qaties arw dvidest by twe
Alurinium Allay-Expansion Fiat Terminal p———
Uim 422Ky CEITE 90045
e108 501 |Lee |mFA oo |moP [401 [oo2 ML [etos | wnige) 5 e GE [PFS) lconod INSTALLATION o4 |Foriefarence see LK-AS-S0-8200-E1 FO7-0045-01
EENTRASTOR For Munopoie. Initial quatilies o clvices Ly e
s10eais01 [LcP |mEa fooo [BOP |eor fooz ML [s1osA | witis) L] GEPES) om0 E‘,‘;ﬁ;ﬁ'ﬁ'm pa  |For seforence see LK-AS-S0-8200EL-FOT-0045-T1
. CONTRACTOR For Meropoie intial quatibes wre dwided by o
Aluminium Alloy-Expansion Flat Terminal SLECTRIGAL
] Bl e S S g ) PR A s |Umdzm cEpes = o e pa [Forieterence sew LK AS SO-6200-ELFO1-0045 01
aTRLLATICH For Warapale, Iritial st s ate dwded by tuo
AuminiLm AlloyTrplexF A Termmal
m 422 ELECTRICAL i
o P " or teference see ILK.AS. S0-8200-EL-FO1-0045-01
sto fsor [Lcr |wea [ooo [mor famr Jomz [mL Jstos | unive 8 |ToeeuseDsa GE [PFS) el HSTALLATION 04 | Moropole, raial uisaties Ma dueded by s,
Aiuminium Alioy-Tube-End cap ELECTRICAL =
Lce |mea foco [mor fs1 fooz [ma [st0ma 4 um 4227 5 ereot posciipoiia 04 [For mteronze see 1XAS 5D 8200-ELF01-0045-01
unis) il A GE (PES) :m%o:; Far Moropale, Intial qusblins afe dvded by tan
Aluminium Alloy-Triplex spacer
; ELECTRICAL y
U a2z . For raferonce see L6 AS. SO-8200-ELF01.0046.00
6110 (01 |LCP (WFA 000 (0P [401 [o02 [wm. 6110 | unitle) b GE (FE9) Y ol 94 |pur ttanopole, Intial qualties aie dvided by tuo
Alumintum Alley-Straight-Triplex Connectar
el fe e e b i o i e || g [ p— - ELECTRCA o formmesies s s e v ooket
eyt For Monapole, intial quatsies are divided by fwa
Rluminium  Alioy-Straight - Triplex-Connector
Bitz [so1 [Lok ooo |mor (a1 w02 [m ferrz | wnitsy o [eecsenz proopen e e o [Forrotence ses iLK-AS-SD-8200-EL £01-00s8 01
CONTRACTOR Far Monople, infia! quaties are ciidad ty two
|Aliminlum Allay-Bus Suppert ELECTRICAL
5 For rafererce sov LK-AS S0-8200-EL-F01-0045.01
Bt4a g0t |Lep oo |gop (401 fooz ML [e11s | wnits) [ i oo INSTALLATICN B4 |For Monopele, il qualn= are cuided oy tvo
; Fot sefuserce ses 1K-AS-50-8200-EL.F01.00501
e114 [sov |uop |mra [000 [BOP |aov ooz ML [etss | wnwgs) . GEFES) et ® |For anopae. initm) cudes ave avided by tec
[ELECTRICAL -
A2V r Foi reference see ILK-AS-S0- 8200 EL.FOT-0045-01
415 |50t [LCP (mEa [ooo [BOP 401 |00z [ML [s115 | wnitiz) s GE PR o Loyl % [For tanapcle, mitisl uaties atw dvived by v
Aluminlum Altoy-Expansion Fiat Terminal ELECTRICAL F ILK-A8-50.8300.EL F01-00a5-01
Lim 422KV o ol fefefénce see - . HEL F01- 0045
6116 [s01 (LGP |MFA [ooo BOP |401 [0z [ML o116 | uniis) s n GE {FER) il il 04 [For tanopeie. miisl suatles v dided by
A Pt Yot [For reference WK-AS-SD-8230 F1L-F0%-0045-01
U 022y o ek A
o117 [sot [LoP |mFA [ooo [sor l4ot [ooz [mi [s117 | wmis s GE (PES) oo M {ro oropois intis quaties aim dvcded by e
ELECTRICAL
s For afesene see LK AS: SO-8200.EL.FD1.0048.01
818 |01 (LGP WPA (000 (ROP [401 (002 WM. (6113 | unitfs) a GE (PEm) i hiclierelhia U |Far Manopole, Intial quaties are dded by tua
Alurminium Alloy-T-Duplex Connectr PN
L cx24 ) 'or reference see ILK-AS. S0 8200 EL.FO1-0046-01
6i1s [SM1 |LCP (MPA (000 |BOP (401 1002 (WL (6115 | uniys) . 70 5E USED a2k o &l bl 9 |Fon Monopole, Intial quatsies e tivited by fwo
| Aluminium Alloy-Expansion Fiat Terminal
Lim 2224 [ELECTRION. o e ses 1LK-AS-SOL8200.EL FI.CE4E 01
6120 jso1 |LcP [MPA [oo0 [soP lamn |mz | [s120 unitgs) 5 GE (PES] ooy 5‘;;&?1‘& G For Monopole, insa quattes me tvided Ty o
[Riuminiam Alloy-T-Tarminal FLECRICAL
T For referene ses ILK-AS-S0.8200 EL £01.0048.01
121|501 [LOR - MFA (000 (BOP- (401 |0k o, |71 | unkis) Ll i REIFES] i [t P4 |For Manapcle, imial quaties are crvidec oy o

47 4—5@\
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. e ]
Lower Churchill Converters and Transition Compounds Project
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS R Document N, : ILK-AS-S0-8214-EL-GI1-00014H | Revmor] na
Valve Hall Connectors ALSTOM Documant No. : LCP-NFA-000-BOP-404-002-ML. ' Reu Mo. | i
BOM Rev.
tem bt Exquipment tag for Item Detalled Dascrlptian LGP Specification Dacument / Comments
No. Ll A b Unit | Monopala system ALS Specincstion Document el or Ordering Information | Contract No. ey E ool o
Pnscaes ELECTRICAL
Um G7SV For reterence see ILK-AS-50-8200 F1-FO1-0045-01
710 [s01 |uce |mea fooo |BOP a0t ooz [ unlifs) T o GE [PES) 0501 IMSTALLATICN o4 =
ITO BE USED 2270V CONTRACTOR For Manopole il qusliles 21k dvided by o
Alurminium Alloy-Infermadiate Prate [ELECTREA, For tefererce see ILKAS
2 C.55-5T) B700.EL O D601
7103 [sor [LeP Wea Jooi |BOP 401 (003 (ML [7io2 unltis) 4 GE (PES) o0 INSTALLATICN o4 NETHER TN 4
isdlipatle For Munapeie. Inital quatitis aro diviced by twa
Aluminium Alloy-Insulatar connactor Piate
Ui 472 ELECTRICAL .
¢ o For reference see ILK-AS-SD-B200.EL.FO1-n0d8 0
7104 |S01 |LCP |MFA D00 |BOF [401 (002 (ML [T104 unitis) 1] TO BE USED B2k Gl [PES) COS01 glm;ﬂls.: 04 |For 14 Iritisd quatties B divided by twa
o o ==CTRICAL
i et For reference sec LK AS- SD-B200-ELFI-0045-01
7105 [so1 fLcP [wPA |ooo [BoP f4o1 ooz (L [Ti0S unit(s) 8 70 52 USED 4226V GE (PES) cosot :‘im“_g: L Far Maropole, Irvtial cuialilies afw divided by twa
Suspension adaplor L EGTRIGAL
L] For ufefenee ses L-AS-SOLRIN-EL 0. CD4EDY
7106 |s01 |LoP |MPA (000 |moF 4ot ooz ML [s128 [ uniifs) 3 L e GE (PES) E0s01 Q‘;T‘_?;'A‘;Qgg B4 | Far fonopole, Idal quetdies are divid by wa
infermediate-Piate —
| Um 875V % : |For reference sce ILK-AS. SD-8200-EL-F01-0046-01
7107 [sm1 fice (mea [oo0 ooz | [rio7 | wnigs) a 7O BE USED 42207 GE (PES) S STALATION LI i e bty

Paye st dako
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x na[“w Lower Churchill Converters and Transition Compounds Project
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - VOLTAGE EQUIPM HALCOR Documant No :_ILK-AS-SD-5211-EL.GU1-000101 :
DC Yard Connectors |ALSTOM Cocument No. ; LCR-MFA-D0-BOP-I01-002-ML
Equipment ag for | Menopole ftem Detalled Description LCP Specification Document | Catalogue Number Supplied by
ack o, PesC Ry et Unit | monopois system | Gty ALS Specification Documant Rcger MIMURACHURE | o Odering Information | Contract He. pp—_
[FLECTRICA, o reference see LKAG SO-S000EL- 010007 31
6201 [So1 |LcP [MFA (600 [BOF |4a1 6201 | unitis) 2 [CONNECTOR STUD TO TRIPLE FLEXIBLE GE [PES| jcosot INSTALLATION e
7] avwwm%
A, For rofaronce ses ILK-AS SO-5200-EL-F01-0041 411
6202 |01 |LcP |MFA [o0a |BOP [401 fob2 [ML |s202 | unitis) o |BUS SUPPORT GE (PES) lcosot INSTALLATION B4
TRACTOR For e multiply bipole 5
o Ty e i
6203|501 [LeP |MFA [oco |BOP [4o1 [002 [ML |6203 | unitis) 0 |[CONNECTOR BUS TO TRIPLE FLEXIBLE GF (PES) oot INSTALLAT:ON ]
I A ot anscole viaifes. s o buole gust g by 48 1081
ELECTRICAL Far reterenoe spe ILK-AS-S0-6200 EL-FO1-D047-07
5204 501 |LcP [MPA |oto [BOP (401 [oDz |WL |6204 | wnitfs) 0 |T-CONNECTOR BUS TO TRIPLE FLEXIBLE GE (FES) st INSTALLATION ]
iy bipole guariin
T-CONNECTOR TRIPLE FLEXIBLE TO PALW T — o gt
6205 [so1 |Lcp |MPA (009 |moP (401 [onz |ML |6205 | wniis " GE (PES) joosor 4
o Mool ates.ee sty b a4 018
 T-CONNECTOR BUS TO PALM For soe LK-AS-SDA700 EL-FOT-0047-01
5205 531 |Lce [MFA [oso |moP a1 ooz ML (6206 | wnipsy " GE (PES) lcosor [
For Maronole quatites we motiply bismks ausnaties by 4/5 (0 &
For reference ses |LK-AS-S0-6200-EL-F01-0047-01
5207 501 [Lce [MPA looo [BoP (401 002 |ML [6207 | wnit(s) 16 [EXPANSION BUS SUPPORT GE (PES) 0501 e
Far Monopole qualiies_se musiply bipale quaniies by 415 (0 8
For reference see (LK-AS-SD-B200.EL-FO1-Uual 0
5208 501 [LoP [MFA 000 [mop (401 |02 |ML 0200 | wnies) 2 |90 0EG BUS SUPPORT AND TRIPLE FLEXIELE GE (PES) cnent 64
oy Ot or oy il blole aUEr
ELECTRICAL Fnru{nlnm w see || K AS-EC-BZ00-EL-FO1-0047 01
5200 so1 |LcP [MFA 000 |Bop fao ooz ML [6209 | wnitis) 13 |a0 DEG TERMINAL TRIPLE FLEKIBLE TO PALM GE (PIS) cnsot INGTALLATION G4
o Far wer il jole Tl
ence seo (LKA S ST B200-ELFU1 004701
6210 501 |LCP |MFA (000 |BOP (401 (DOZ (ML 6290 unit(s) L] [BUS SUFPORT AND TRIFLE FLEXIBLE GE (PES) COS0Y o
L ve o
(Fer isference soe ILK-AS.STE200-EL-FCI 004701
5211 501 [LCP |MFA (000 |BOP 401 002 (ML |€291 unitfs) z [T BUS SUPPORT BUS AND TRIPLE FLEXIELE GE (PES) coso o4
For ‘v mulich boole
B o
5212 501 |LoP [MPA (009 [BoP 4ot [ooz (WL f6212 | unitts) 4 |eussupPoRT = (PES) casm o
Fer ullighy meele gus il g A5 (0 B
Far teerence tee (L AS-SE-E200-ELFC1 004701
213 504 (LGP [MFA (000 |@oP 401 [o02 |ML [6213 | uniis) 3 [TBUS SUPPORT BUS AND TRIPLE FLEXIBLE GE(PES) o501 o
For mut e qunpl e
Y
6214 501 [Lor [wRa [000 [eor (a0t fooz |mL fe214 | units) 2 |aus suproRT GEiPES) cosn o
e Manapale qusliies, we rmul
For relerence ser ILKAS SLnBIDI}ELFNWT-N
6215 |S01 |LCP |MFA |DOD [BOP (401 002 (ML |6215 unitfs) 3 ITERMINAL BUS TO PALM GE (PES) |05 o4
|For Wanopole Quatiies, we mulipty poie ¢
For reference see ILKAS-SD-8200-EL-FO1-004701
5216 S01 |LCF  [MFA (000 |BOP (401 [0O2 (ML (6216 unit(s) o [T BUS SUPPORT BUS AND TRIPLE FLEXIBLE GE (PES) [COs01 o4
For Luononcis Qualties we mulioty Bpoie gusntiees Dy 45 (D)
For ieference see LKAS mﬂl—&!{wﬁl
6217 So1 [LcP [mea (oo |BOP 401 [omz (ML 8217 unit(s} z |90 DEG BUS SUPPORT AND TRIPLE FLEXIBLE GE PES) [COS01 o4
N e ullicéy Gigole qrilins by 415 (U B)
For referanca see lemsna?nnEL o1 o701
501 (LCP [MEA oD (BOP (401|002 (ML 6218 unltis) L] T BUS SUPPORT BUS AND TRIPLE FLEXIBLE GE (PES) (C0501 04
For Majiajiole yuhiles, ke mulliciy bpcie e
For referance sae ILK-AS-SD-8200 EL FO-CO47 01
6219 o1 [LoP  [mEA [opo |BOF [d0t fooz (ML 6219 unltis) H |TBUS SUPPORT BUS AND TRIPLE FLEXIBLE GE (PES) C0501 o4
tonspolg quhtles, ve mullicy bigole quanlilies by 415 (0 B
For Iuference see 11 AS SD-8200-EL-F01 L0401
220 so1 [LoP |wFa fooo |BoP (401 foo2 ML |62z | unitis) 2 |90DEG BUS SUPPORT AND TRIPLE FLEXIBLE BE (PES) cosot o4
a ulicry Eizole quanities by 415
r Fwddw:n(-s.! WK AS-SD-8200-HL-FO1-0047 01 oo
se1 [LcP |wFa [opo (Bor (401 Jez WL szt | uewts) 2 |CONNECTOR STUD TO TRIPLE FLEXISLE GE (PES) s o
s s s oo e by 49.01)
e LK-AS-SD-8200H - =1
5222 501 [LCF [WFA 000 |BOP jaot (002 (ML 6222 | unmis) W |EXPANSIONBUS SUPPORT GE(PES| cosal L
For Mangpcia gualties, we mulp'y besie quanit
ELECTRICAL Fortelaence see. LK-AS SD-8200-ELFO 0047 01
le2za 501 [LCP |MFA |00 [BOP 461 [002 |mL [6223 | unitis) 5 BUS SUPPORT GE (PEBI cos0) INSTALLATION o
ICONTRACTCHR For Manogele quaities, we muboy booin guantbes by 4190 9
ELECIRICAL Fur [eletence sae LK-AS-S0-A200 ELFOT 0017 O
6224 501 |Lce (mea (oo [BoR (401 feoz (ML [s224 | unitis) 2 BUS SUPFORT GE {PES) cosnt (NSTALLATION £
ONTRAGTOR For Monnpee quaities, we milhply biogie quanlilies by 46 (C 1
CLECTRICAL e ey
6225 501 |LeP [MFA (oon [BoP (401 f0o2 [ML [s225 | uniys) 2 s SUPPORT GE (PES) crsay INSTALLATION £l
lcoNTRACTOR o st v o oo s v 4510
[ ECTRICAL Far lelsience 48¢ ILK-AS SDA200-EL FOT 0047 OF
226 |s08 JLee |MFA |ooo [SOP (461 [eo2 [mL [s2zs | wniis) 2 |aussuPPORT CEPES) = [INSTALLATION o
C: R Fstbonople uafes we ol bove susnites ) 43.108)
Faf Ieletence see ILK-AS-SD-8200-EL FO10M7-0Y
se1 [Ler (MFA [ooo [BoP [49v fooz |mi (6227 | wnitis) 4 [TBUSSUFPORT BUS AND TRIPLE FLEXBLE GEPES jcosot 00
¥ or Monccols guatives, we: mulliply bipole guantibes Dy 415 0 )
For riarene sew 1L K AS S0-8260-= 01004701
|6228 501 |LCP [MFA (000 (BOP [401 |002 ML (6220 unit{s) L] BUS SUPFORT GE [PES} jcosoy 04 Y
I'WMIMHHIM ILK-AS-50-6700 EL-f FEIHJDQ £l
5220 501 (LCP |MFA |000 [BOP |401 (002 (ML (6228 | unit(s) 1 I TERMINAL TRIPLE FLEXIBLE TO PALW GE (PES) COs o4
For Manopol et e e ;
ELECTRICAL Far eardnco s | ASSE 820
E230 501 |LCP [MFA |000 |BOP (401 |002 WML (6230 unit(s) 7 BUS SUPPORT AND TRIPLE FLEXIBLE GE (PES) ot INSTALLATION o4
ONTRACTOR Far Monopale gualies. we mutigly & o
Far relerence soe ILCAS. SD-H“DIIELEHHHT{"
s23t 501 000 |BoP (4ot fomz ML |21 | unitis) 4 |134 DEG BUS SUPPORT PIPE TO PIPE GE (PES) lcosm o4 [

p)
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I Lower Churchill Converters and Transition Compounds Project m
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [raLcon Document o : nxAsSDL211-51 Gat-9001-01 [ revno i el |
DC Yard Connectors [ALSTOM Document bo. : LCP-MFA-000-BOP 481 0U244L | mewhio. ] = 08
BOM Rev
Equipmenttagfor | Monopols Hem Datalled Desciigtion LCP Specification Dacument Gatalogue Number Supplled by Comments
ftem No. Cantractor Tag Number L Bkl Bt R s Supplier T Wiyt (sl el | Upcton te
T LRAS =1
5232 IS31 |LCP |MFA |ooa [(BOP |401 (002 |ML (€232 unit(sh 2 T BUS SUPPORT GE (PES) jCos0n va
For jes vz g 4510
o L e Tt ==
523 [sor |Ler [wFA joso [sor |ao1 ooz (ML [e233 | umis) 2 |TBUS SUPPORT BUS AND TRIPLE FLEXIBLE GE (PES) cosnt o
Fior Monopole ualles_we mutiely binalg quanits by 4% 10
Fur telerance see [LX-AS-SO-A200-FL U1 004701
234 501 [Lce [mea fooo [Bop |ant fooz (ML |6234 | unite 5 |T-CONNECTOR BUS TO TRIPLE FLEXIBLE cE (PES) o1 o
For v i En‘x uggle quantiies by 415 (0 B)
For ivimtence see LH-AS- 200-EL-FO1 Ced7 o1
5235 501 [Lce [mea fooo [Bop |aot fouz (ML |e2as | wmits 3 |T8US SUPPORT BUS AND TRIPLE FLEXIBLES GE PES) cos0) o4
e b 508
e A e
23 |s01 [Loe fmea fooo [moe (101 foez ML [s23 | umts) W |TCONNECTOR BUS TO FLEXIBLE oE PES) coso El
I e il bv 45 (G B)
For ieference e (LK AS SO-8200-ELFO1 0047 51
37 |so1 fLee MFa fooo [mop 401 [woz [m [sz7 | unis) 0 [TBUSSUPPORT BUS AND TRIPLE FLEXIELE GE PES) cosa1 o
o anundieniches v it ble il by 45101
Forreferencit see 1LKAS-SD 420G 7ot
6230 S01 fLep |MFA fooo (mop 401 [002 (L [szse | unitis) 0 [T BUSSUPPORT BUS AND TRIPLE FLEXIBLE GE PES) cosng o
For lties, we mulbply bipgle quantiies by 4/5 (0 B
Forvelenence see ILK.AS S A200-ELFO1 404757
620 01 fLee [MFA fooo [BoP 401 f002 [mL [sz3e | wnitis) [T 8us suPFORT GE (PES) lcosm o
For e 5
Fou idedence ses ILICAS-SDA200-ELFO1 004701
240 (501 fLce [MFa [oon [BOP l401 fooz [mL [s240 | wniés) 2 |V 8Us SUPPORT BUS AND TRIPLE FLEXIBLE GEPES| jcpsor e
For Mongpole guatives, we mulkoh bsin pardies be 45 [0 81
Fai (0forene 522 ILK-AS-SO-4200-EL501 004701
6241 501 |LcP 0oe |BOF [401 (002 (ML (8241 unitfs) 2 TBUS SUPPORT BUS AND TRIPLE FLEXIBLE GE |PES) (= o4
= i, we mulhpls b tities b 405 (0
[ALUMINUM PLATE For reference see ILK-AS-SO-E200EL-201 004707
5211 501 |LcP [MFA [o0o [BOP (401 [0z ML [e2r1 | wnitis) " GE (PES) EE ns
For Vonopolo (uatilies we multply bipole quaniles by 415 108)
CORGNA RING Fou e see ILK-AS-S0-8200-EL +01 41041 0T
627z |so1 [Lop |WFA 060 |BOP lao1 fooz (ML |6z7z | wnmisy ] GE (PES) jcosnt [
For e m
[END CAP Fou refmence see ILK-AS-E0-8200-EL-FIN-0047-01
6213 |50t |Lee [wFA [eeo [BoP |401 [ouz (ML [ez73 | wnhish s GE PES) lcozos L
Fur hes, we ruligh ma
SPACER For raforance sew ILK-AS50 6200-EL-F01-0047.01
5274 501 [Lcr [MFA o0 [mom laot foo2 (WL |627a | wnnis) ] GE (PES) lcnsot 4
For e Qs by 15 (0 8]
Fagessde
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\ et Yt Lower Churchill Converters and Transition Compounds Project @
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS INALCOR Document No. : ILK-AS-SD-8211-EL-G01-0001-01 Rev No, : 4
Star-Deita Connectors ALSTOM Document No. : LCP-MFA-000-BOP-401-002-ML Rev No. © a5
ite : BOM Rev
Equipment tag for | Monopole Item Detailed Description LCP Specification Document / Catalogue Number Supplied by Comments
Nmn Contractor Tag Number Unit W system aty ALS Specification Document Supplier Manufacturer or O ing Inf Con i Installed by l:::?:’;‘:
(ALUMINUM ALLOY BOLTED T CONNECTOR
127 mm IPS PIPE TO NEMA 2 TERMINAL PAD
For jaining 127 mm IPS aluminum tube
to NEMA 2 terminal pad. ELECTRICAL . 2
Lcp |mFa [o0o [BoP[401 |00z (ML [6300 | unitgs) 2 |One-wrench instalation. GE (SBC) co0501 INSTALLATION | 03 F"’,g"(':';]‘"" QAL =R Hpdequaties
1250 A CONTRACTOR kel
Complete with stainless steel bolts, nuts and
washers
BUS SUPPORT
i ELEGTRICAL Far reference see ILK-AS-SD-8200-EL-F01-0037-01
50 & s cD501 INSTALLATI a4 ; .
6301501 |LCP [MFA |000 002 (ML (6301 | unit(s) GE (PES) GONT;k;Tg; §§’,g‘}"u"§f” queiBes; we mulliphy bliiolé quaniiGes
BUS SUPPORT
aminium Allay L ECTRICAL For reference see ILK-AS-SD-8200-EL-F01-0037-01
6302|501 [LCP [MFA |000 [BOP|401 (002 [ML |6302 | unit(s) 4 GE (PES) cD501 INSTALLATION 04 i . S
CONTRACTOR ::120(':.":;“! guatities, we mulfiply bipole quantities
BUS SUPPORT
Aluminium Alloy s RilAL For reference sae |LK-AS-SD-8200-EL-F01-0087-01
) cosot INSTALLATION 04
6303501 [LCP |MFA [000 (BOP(401 (002 |ML (6303 | unif(s) 2 GE (PES) CONTRACTOR ::rﬂgn(r:ﬂp’n\e quatities, we mulliply bipole quantities
BUS SUPPORT
inium Alloy TR For referance see ILK-AS-SD-8200-EL-FO1-D037-01
6304 501 |LCP (MFA |000 |BOP|401 |002 |ML 6304 | unit(s) 8 GE (PES) COs01 INSTALLATION 04 i
CONTRACTOR ::rigu(r;u;n!e quatites, we multiply bipole quantities
BUS SUPPORT
it ARy ELECTRICAL For reference see ILK-AS-SD-8200-EL-F01-0037-01
LCP |MFA (000 [BOP(4D1 (002 |ML (6305 | unit{s) 7 GE (PES) coso1 INSTALLATION 04 .
CONTRACTOR ::11?;;:5:!5 quatities, we multiply bipole quantities
STRAIGHT TRIPLE FLAT TERMINAL
Aluminium Alay ELECTRICAL For reference see ILK-AS-SD-8200-EL-F01-0037-01
6306 501 |LCP |MFA |000 |BOP|401 [002 (ML |6306 |unit(s) 7 GE (PES) CcOo501 INSTALLATION 04 ; ; -
CONTRACTOR E:r‘ﬂn{;\)og}ola quatities, we multiply bipole quantities
BUS TO TRIPLE FLEXIBLE B EL
Akwminium; Aflay ELECTRICAL Far reference see ILK-AS-SD-8200-EL-F01-0037-01
6308 |501 [LCP [MFA [000 [BOP[401 (002 [ML 6308 | unit(s) 7 GE (PES) cDa01 INSTALLATION 04 s i
CONTRACTOR E:r:’\n;[r:,nsp)nlu quatities, we multiply hipale quantities
1Bus SUPPORT -8200-EL-
[Akrinkim Alloy CLEGTRIGAL For referznce see ILK-AS-SD-8200-EL-FD1-0037-01
i cDs01 INSTALLATION 04
6309 {501 |LCP |MFA (000 |[BOP(401 (002 (ML (6309 | unit{s) 4 GE (PES) com;k?;'ro: For Monbpale quatities, wa multiply bipsle quanities
by 1/2 (0.5)
BUS TO TRIFLE FLEXIBLE
Aluminium Alloy ELECTRICAL For reference see |LK-AS-S0-8200-EL-F01-0037-01
5 COs01 NSTALLAT! 4 .
6310|501 [LCP |[MFA (000 [BOP|401 (002 |[ML {6310 | unit{s} GE (PES) ICGNTA;‘I;?:?IS’I;J 0 :;2:"(’(’::;’" quatlties, wa multiply bipole quantities
CONNECTOR X 2
Aduminium Alloy ELECTRICAL Far reference see ILK-AS-SD-8200-EL-F01-0037-01
6311|501 |LcP |MFA |ooo |aor[401 [ooz (ML [6311 | units) 28 GE (PES) cos01 ?:E#;:%?gg 4 E;:gu(rl\)asp)ul quatities, we multiply bipole quanties
BUS SUPPORT -EL-
ANk Alloy ELECTRICAL For reference see ILK-AS-SD-8200-EL-F01-0037-01
8312 (501 |LCP |MFA [000 002 |ML (6312 | unitis) 3 GE (PES) CD501 INSTALLATION 04 ”
CONTRACTOR th Manopole quatities, we multiply bipole quantities
y 112{0.5)
Page 56 de 80
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P =
nalcor c 2 sz
e SRR Lower Churchill Converters and Transition Compounds Project Lo 74
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [NaLCOR Document o, : ILK-AS-SD-8211-EL-G1-0001-01 | Rev No.:| B4
Star-Delta Connectors [ALSTOM Document No. : LCP-MFA-G00-80P401-002-ML | Rev No.:| : i
I:: G Tag Nui Unit Equipment tag for | Manopole Item Detalled Description LCP Specification Document/ | (. Wiilacidrar Catalogue Number Supplied by Installad b :::::W Comments.
e L Nitmbey Monopole system aty ALS Specification Document | SUPP or Ordering Information | Contract No. Al B
BUS SUPPORT PIPE TO TRIPLE FLEXIBLE
Aluminium Allay ELECTRICAL For reference see |LK-AS-S0-8200-EL-F01-0037-01
6313 [s01 [LCP 000 [BOP (401 (00! 6313 | unl 4 o 0.
LCP [MFA 1 (002 ML unlt{s) GE (PES) D501 glg;#m'[rlgg 4 ::rﬂgnl,:]ng;:\a quatities, we multiply bipole quantities
T-CONNECTOR
asomirdum Alloy ELECTRICAL For reference see |LK-AS-SD-8200-EL-F01-0037-01
6314|501 |LCP |MFA |000 |BOP (401 |002 |ML |6314 | unit{s) 3 GE (PES) CcDS01 INSTALLATION 04 - " " "
CONTRACTOR :;agw(véug]o(e quatities, we multiply bipole quantities
TRIPLEX SPACER
Aturminium Alloy ELECTRICAL Fer reference see ILK-AS-8D-820D-EL-F01-0037-01
6315|501 |LCP |MFA |000 |BOP|401 |002 |ML (6315 | unlt(s) 16 GE (PES) cO501 INSTALLATION 04 "
CONTRACTOR :;:gu(rén;)nlz quatities, we multiply bipcle quantities
[ANGLE TRIPLEX SUPPORT
| Aluminium Allay ELECTRICAL For reference see ILK-AS-SD-6200-EL-F01-0037-01
6216 501 [LCP [MFA |0o0 (BOP[401 (002 |ML |6316 | unit 3 GE (PES cDs01 INSTALLATION 04 ! . ’
unit(s) (PES) L:cfﬁ'r;k?:r oR :;:ﬂn;n;nle qualities, we multiply bipale guantities
90 Deg TRIPLEX TERMINAL -EL-FO1-
ol i) ELECTRICAL For raference see ILK-AS-SD-8200-EL-F01-0037-01
6317 (501 [LCP [MFA (000 |BOP(401 |002 [ML |6317 | unit(s) H GE (PES) cDs01 INSTALLATION O Lo b wa o s iittion
CONTRACTOR oy 172 (0.5)
ICORONA PROTECTION RING.
|Aluiminium Alloy ELECTRICAL For reference see ILK-AS-SD-8200-EL-F01-0037-01
6318 |501 |LCP |MFA |000 [BOP|[401 |002 |ML |6318 | unit(s) 5 GE (PES) CD501 gg;#;kgl:rlgz 04 ::r‘r‘vlzn(r:]ug)ﬂ\e quatities, we multiply bipole quantities
ENG PLUG
kR Al ELECTRICAL For reference ses |LK-AS-SD-8200-EL-F01-0037-01
5313|501 [LCP |MFA (000 [BOP|401 002 (ML (6319 | unitis) 7 GE (PES}) CcD501 INSTALLATION 04 : ;
CONTRACTOR :;t‘gnﬁ,ug;ﬂe guatities, we multiply bipole quantities
ENG PLUG
ety ELECTRICAL For reference see |LK-AS-S0-8200-EL-F01-0037-01
6320 [501 |LGP |MFA |000 |BOP (401 (002 (ML [6320 | unit(s) 5 GE (PES) 0501 INSTALLATION 04 ; it
CONTRACTOR ::l;ih!u‘réu:]ola quatities, we multiply bipole quantities
CORONA PROTECTION RING
| Aluminim Alloy L ECTRICAL Fer reference see ILK-AS-SD-8200-EL-F01-0037-01
6321 (501 |LCP |[MFA (000 |BOF|401 002 (ML |6321 | unit(s) 26 GE (PES) CDS01 INSTALLATION 04 X = =
CONTRACTOR :;;Ea(t:g)ﬂe quatities, we multiply bipole quantities
TUBE END CAP
Aluminium Alloy ELECTRICAL Far reference see |LK-AS-S0-8200-EL-F01-0037-01
6322 501 [LCP |MFA [000 [BOP[401 [002 |ML (6322 | unit(s) 4 GE (PES) cps0Y g&s;ﬁ;%ﬁg: 04 E:r,g"(%":f‘ﬂ srndbi W il el quaniBen
END CAP
Adurrinkam Alsy ELECTRICAL Far refererice see ILK-AS-S0-6200-EL-F01-0037-01
6323 501 [LCP |MFA (000 {BOP|401 002 (ML 6323 | unit{s) £ GE (PES} CD501 'c"cf,:?'ﬁk?:?g: 04 :;"1 ,;T]ag)ule guatiies, we multiply bipole quanbties
BUS SUPPORT
Aluminium Allay ELECTRICAL For refersnce see |LK-AS-8D-8200-EL-F01-0037-01
5324 501 |LCP |MFA |ooo [BoP]401 Jooz |ML [6324 | unis) 3 GE (PES) CD501 'CNSE:‘::‘;PS; o :m Manopole qustities, we multisly bipole quantilies
Y 172 (0.5)
[BUS SUPPORT
 Alurninium Alloy ELECTRICAL Fof reference see ILK-AS-SD-8200-EL-F01-0037-01
6325501 [LCP |MFA |000 (BOP[401 (002 |ML [6325 | unit 5 GE (PES cD501 INSTALLATION L] ; ’
& F 2 unit(s) {PES} EONTR Pk :;;:;u[ran;ule quatities, we multiply bipale quantities

2}37@4
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-
Lower Churchill Converters and Transition Compounds Project @
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [maLcoR Document No. : ILK-AS-SD8211-EL-GO1-000101 | RevNo. B
Star-Delta Connectors [aLSTOM Document No. : LCP-MFA-000-BOP-401-002-ML | Revio.: =0 [
8 Contrattor Tag Numbst Unit Equipment tag for | Monopole Item Detailed Description LCP Specification Document / Suppller Manu ror Catalogue Number Supplied by Installed b :::;::w Comments
D:'l‘, e Monopole system | Gty ALS Specification Document I or Ordering Information | Contract No. il e
STRAIGHT TRIPLE FLAT TERMINAL
i Alloy LECTRICAL For reference see |LK-AS-SD-B200-EL-F01-0037-01
8326 501 |LCP [MFA |000 [BOP 401 [002 |ML [63286 | uniys) 4 GE (PES) CO501 gqg;%:gr\gz o4 ::2?;?;;'5 T
TRIPLEX SPACER Vo ,
(Aluminium Allay E1ECTRICAL Far reference see ILK-AS-SD-8200-EL-F01-0037-01
501 [LcP a01 6327 1 INSTALLATI 04 . "
6327 501 MFA |ooo 002 |ML unit(s) 18 GE (PES) GOS0 pdlnmpontl :;ywzr::;;;ia quatities, we multiply bipole quantiies
STRAIGHT TRIPLEX CONNECTOR
BBl ELECTRICAL For reference sae ILK-AS-S0-8200-EL-F01-0037-01
6328 |501 [LCP |MFA [000 |BOP(401 |002 [ML |6328 | unit(s) 7 GE (PES) cos01 INSTALLATION 04
CONTRACTOR :‘or Manopale quatities, we multiply bipale quantities
v 112 (0.5)
qnus‘ro TRIPLE FLEXIBLE
i ELECTRICAL For reference see ILK-AS-SD-8200-EL-F01-0037-01
Ll BOP|4 6329 | uni & cDsat INSTALLATION 04 .
6320|501 P [MEA 860 Y (002 AL unitfs) L GE{PES) gaNTR}éTOR :;rhllulzn(raug;ﬂe quatities, we multiply bipole quantities
T-CONNECTOR
i ey ELEGTRIGAL For reference see ILK-AS-SD-8200-EL-F01-0037-01
6330 [501 [LCP [MFA |000 |BOP (401 |002 [ML [6330 | unit(s) 2 GE (PES) CD501 INSTALLATION 04 " S
CONTRACTOR ::rlgo(l;ug]ﬂa quatities, we multiply bipole quantities

Page 58 do 60
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Lower Churchill Converters and Transition Compounds Project
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [HALGOR Document to.: ILK-AS-S0-4211-EL601-0001.01 [ reno [ T T
AC Filters Connectors ALSTOM Document No. : LCP-MFA-000-80P-401-002-ML. | Revo.s] o8 i
Ttem Equipment isgfor | Monopale tem Detafled Descrlption LGP Spucification Dacument / Gatalogue Number Supplied by ROl e, Comments
Contractor T:
e o i B Unlt | Manopole system aty ALS Spacification Document Supgiar Manufactufer | o oo during Information | ContractNa. e O iy
Tube Support - Ring Typs
Aluminium Allay [ELECTRICAL For referance ses ILK-AS-SO-8200-EL-F31:0038-01
eio1 501 [LcP [meA jooo [BoP |401 fooz [ML [sa01 | unit(s) st GE (PES) cosar INSTALLATION o4
MCAY (K] :110kV | CONTRACTOR For Manopale g . v Mgy i 1205
Tube to stranded straight
Alumninium Alloy ELECTRICAL For refusonce see ILK-AS-50-8200-EL-F0 0038 01
ea02 [s;1 [Lor [MFa jooo [mop 401 foez |m [ssz | unin(s) 2 ; GE (FES) cosot INSTALLATION 04
MCAY (KV) ;110kV |CONTRACTOR For e Py by 12 (0.5)
| T-Connectar Tube to Stranded
i AL Fut relefefioe see ILK-AS-SO-B200-ELFU1-0038-01
G103 (501 |LoP |mFA [poo [BOP |401 ooz [ML (6402 | unitfs) qou:  [luminhan Alloy 6= FES) cosat INSTALLATION i
MCAV (KV) :110kv CONTRACTOR For Morapale gustites, we mulliply bipale quantiies by 1/2 {0 8]
Stranded to Paim Connnector @90 Deg
Al All ELECTRICAL Fai ielerence see iLK-AS-SD-B200-FL101-U038-01
6404 [S01 |LCP |MFA |cO0 |BOP (401 (002 |ML (8404 u"{tl.) 7% uminium oy GE [PES) s INSTALLATION oe
MCAY (KV) 145KV CONTRACTOR Far Menopele qualites, we mulliply bipole qusnities by U2 (0.5}
Stranded to Palm Connnectar Straight (Four Hole) ELECTHICAL For infunace see LK-AS-S0-8200-EL-FO1-0036-01
Jososa Jsor |LcP [wFA [ooo |BOP 401 [002 |mL |seSA | unitis) 14z |Aluminium Alloy <k rEs) cosar INSTALLATION e
MCAV [KV) :145kV CONTRACTOR For Monopoe quatinies, we multicy bipole qusntities oy 12 (0.5)
Stranded to Palm Connnector Stralght (Single Hole] eLEeTRIBAL For rolare e ses [LK-AS- 80,8200, ELFO1.0038.01
4088 {601 wra |oon |Bor (401 ooz [ww [sa0sm | unit(s) 10 |[Aluminium Alloy SE (PES) (e INSTALLATION o4
MICAV (KV) 145KV CONTRAGTOR For Monopole qushities. we mutipiy bipole quartities oy 162 (0 5)
PALMTO TR E ELECTRICAL [For reference see ILK-AS-SD 8200-EL-FO1-0038-01
sg0s {501 JucP |wFa |ooo |BoP [401 |eoz |m [ss0s unit|s) 10 Aluminium Alloy GE (FES) o501 INSTALLATION aa
IMCAV [KV) :110kV [COMTRACTOR For Mancpole qualiies we mullly Bipole quandities by 172 (0 5)
Double Tube Expansion Connactor ELECTRICAL For mlerence see iLK-AS-SD-8200.FL.FO1 -0038-01
B407 [S01 LGP [MFA (oo [BOP (401|002 ML (G407 unitfs) = Aluminium Alloy GE {PES) EECl INSTALLATION o4
MCAV [KV) 110KV CONTRACTCR For Marapole qustiies, we mullply boole quaniies by 172 0 6)
90 Deg Tube to Tube horizontal connectar ELECTRICAL Fol tulererce see ILK-AS-SD-A200. (L FU1-0038-01
s0s |50t |LoP |wFa [oco |BOP |401 fooz [ML 6408 | unitis) 13 |aluminium Alloy GE (FES) cos01 INSTALLATION o4
MCAV (V) 110k CONTRACTOR ot Monapole quatifes, we mullily bipole quanibes by 117 (08}
T-Duplex-Connector
| Aluminium All [ELECTRICAL [Fol 1efererce see ILK-AS-SD-8200-F1.-FO1-0025-01
8402 |S501 [LCP |MFA 000 |BOP |401 (002 |ML |6405 unlﬂ‘[) s oy GE PES) oosn INSTALLATICN 0
MCAV (KV) :362kV [CONTRACTOR For P . wre multiply bipols ibes by 172 [0.5)
Snugit Talih1o fuo heriecataEoastor ELECTRICAL Fol ruference ses ILK-AS-S0-8200-ELF01-0036-01
6s10 [so1 |LcP |[wFa [ooo |aoe |4or Jooz [me [sat0 | unit(s) 10 [Aluminium Allay GE [PES) oo INSTALLATION ]
MCAV (Kv) 1110kV (CONTRACTOR Far pole qu we TSIy bipale o uy W2 @4
End CAP with provision for installation of 1X1750MCM
[ARC t& "?m.“ Conductor as dw" cable [ELECTRICAL For reference see ILX-AS SD-8200 FIL.FOM-0038-07
8411 [S01 [LCP |MFA |ooo |BOP 401 |00z [mL |e4t1 unit(s) a2 Aluminium Alloy BE (FES) 090 INSTALLATION o4
MCAV (KV) : 110KV CONTRAGTOR Far Monapole quabiies. we muiply bipale quartities by 172 (U5)
Earthing GY Cable 240 Sq mm, 500mm Length ELECTRIGAL Far eterence cee ILK-AS S BAUC-ELF01-0038-01
Gd1z  [501 mFA |000 [BoP l401 [ooz ML |ss1z unit(s) L] Copper Alloy GE {PEES) =ecil] INSTALLATION n4
MCAV (KV) : 110KV CONTRACTOR For Monopole quaties we mulliply brpole quantiiies by 142 (0 5]
T-Flat Terminal ELECTRCAL For raferance see ILK-AS-S0-8200-EL-F01-0008-01
13 |so1 fuce [wea |ooo so (404 foo2 |m jsazs | uninis) % Aluminium Alloy GE PES) cosot IHSTALLATION 0t
IMCAY {KV) 110KV CONTRACTOR For Monogele quatites, we mullighy bigole quanttes by 112 {
Earthing GY Cable AWG 4/0 {120 5q mm), 5000 mm ELECTRICAL For reference soe iLK-AS-SD-8200-EL-FO1.0035 01
6114 [so1 [Loe (WPa |oco |BoE |01 fooz mL |s4t4 | unit(s) 8 Length GE (PES} D501 IKSTALLATION 04
Copper Alloy CONTRACTOR For Meniopele quatities, we multily bipole auantlies by 112 (0.5)
sSheet with 44.5-55 mm Slot |ELECTRICAL [For refererce ses ILK-AS-SO-4200 EL-FO1-0038-01
Jesrs |sor [Lce [mea Joco [Bor st fooz (e lests | wnins) 7% |copper-Aluminium Allcy GE(PES) [cosor ISTALLATION o4
MCAY {KV) 110KV LCONTRACTOR For Monapoie quastivs; we mutisty tipcle quanttis by 112 (0.5)
DD Sappon =LecTRICAL For teforance soe ILK A4S 50-8200.EL.F01 003801
6416 |s01 [LCP (MFA |000 (BOP (401 ooz (ML [S418 unit(s) 4 Copper-Alum|nium Allay GE (PES) comat INSTALLATION 4
MCAV (KV) 110KV CONTRACTOR For Monapal g e sty By 12{05)

Pags a0
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Lower Churchill Converters and Transition Compounds Project o
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS |marcon bocument Mo, : iLx.as-s0-8211-£L G01-0801-01 | Revwa. AT B
AC Filters Connectors [ALSTOM Docuimant No. :_LGP-MFA-000-B0P-401-002-ML | Revia o] ot
Item Equipmentiagfor | Manapole Hem Betallod Description LEP Specilication Document | Catalogue Number BOHRAY Comments
Wo. Cantractor Tag Humber unit Madiipale iy 'ALS Specifcation Baciment Supplier Manufacturer AR Wi installed by upu:::: the
eesm—
Fh‘l Adapter Plate for BPI Mounted SA} {ELECTRICAL For maferente see LX-AS-SD-5200 EL FI-0038-01
7401|501 [LCP |MFA [oeo |EOP (401 (002 |ML (7401 unit(s) L Aluminium Alloy GE (PES) Cos01 INSTALLATION o4
MCAV [KV] CONTRACTOR o Manapole quatiies we malkply bipols quaiies by 172 (1 5)
Adapter to support two BPI ELECTRICAL For roleronce see ILK-AS-S0-6200-EL-F11.0078.01
7402 [so1 |Lop |wea |oon [BoP [0t fooz |mL [740z | unitfs) 6 |aluminium Alloy GE (PES) onsot (NSTALLATION 04
MCAV (VY 110KV CONTRACTCR o Manopole quatilies, we mullply boole quanilies by 172 (0 )
Finc Fof Buts Cannictios) e ecTRcAL For rsrerce see ILICAS-SD/200-EL-F01-0038-01
7403 [501 |Ler |mFa |ooo |sor |eo1 [oez [mL |7402 unit(s) 6 {Aluminium Alloy GE (PES) CD301 INSTALLATION 04
MCAV (k) 1108y conTRACTOR rer . by AZ {05!
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SCHEDULE OF MODIFICATIONS

COMPANY | ERONTRACTOR DATE MODIFICATION CONTENTS PAGE / SECTION
REV REV PREP. VER, APP.
Al o1 8-Sep-15 (] Al EG Original jssue
Bl oz 27-May-16 G AK EG Issued for Bid
B2 03 27-0ct-16 16 AK EG Issued for Bid
B3 04 17-fan-17 IG AK EG Issued for Implementation and Use
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Reference documents

ILK-AS-5D-8521-EL-G01-0001-01

Shoal Cove Transition compound - Grounding Materials - Bill of Material

ILK-A5-5D-8520-EL-B03-0001-01

Shoal Cave Transition compound - DC Yard — Plan View and Sections

ILK-AS-5D-8521-EL-B99-0001-01

Shoal Cove Transition compound - General Grounding — Grid Layout

ILK-AS-5D-8521-CV-D99-0008-01

Shoal Cove Transition compound - Trenches-Road crossing earthing pit CWGD - Typical and details

ILK-AS-5D-8521-EL-899-0003-01

Shoal Cove Transition compound - Control Building — Grounding Plan

ILK-AS-5D-8000-EL-B99-0002-01

Common - Grounding Details

ILK-AS-5D-8520-EL-B06-0001-01

Shoal Cove Transition compound - Building and outdoor cable trays and trenches - General arrangement
layout and sections

ILK-AS-5D-8000-EL-D03-0006-01

COMMON - BUILDING CABLE TRAY - EQUIPMENT DETAILS
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L nalcor

BILL OF MATERIAL (B.0.M.) LEGEND

LCP-NALCOR

SHOAL COVE TRANSITION COMPOUND
BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS

Lagand Description Examples Relfs)
10XX Contral raom Control and PRC rooms equipment
200K Cabla Trays Cable trays and accessories
40xx Major , Breakers, Di switches, CT, Surgs arresters, Capacitors
AGXX Insulators Post insulators, String insulators
50X Cables & Bus Bars [Tubular bus bars, Aluminum eanductors, Cables, Shield wirss
Comprassion Connectars &
520 & Strain faltef Conmenters |COMPPRSSHaN copnactors, Straln rollef connectors
" [E—— Rods, (welded, balted) and braids, Grounding mats,
Fence grounding material
5400 Cabla Trenches Prefabricated cable tranches and fittings
5EXX [PE———— Overhead line hardwara, Shiald wire hardwars, PYC conduits and fittings, Steal conduits and fittings, Flexisie
conduits and fittings
56XX S5T Hardware SST Hardware
sTXX Bolts, Nuts and Washers  [Bolts, Nuts, Lock washers, Flat washers, Bellleville washers, Threaded rods, Threaded studs
708 Connectars Bolted connectors, Welded connectors, Conductor spacers, Bus supports,
3 Document no Rev Sheet Following | Last Sheat
NE Dacument na Shest
ILK-AS-5D-8520-EL-G01-0001- LCP-50C-000-BOP-401-003-
o1 B4 ML 05 L 6 23
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Lower Churchill Converters and Transition Compounds Project

SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [nALCOR Dosument o, : ILi-aS-SD-3211-£L-G01-0001-01 | Revno.: M
AC/DC & BATTERY ROOMS EQUIPMENT ALSTOM Document No. : LCP-MFA-000-BOP-401-002-ML | Revho.: o&
- BOM Rev
ftem = Equipment tag for | Monopole Iem Detalled Description LOP Specification Document / Catalogue Number Supplied by Comments
No. Sembier s Home Unit | ponopate system | aty ALS Specification Document | SUPPlier | - Manufacturer | o\ o 4q i information | Contract No. St .
; ELECTRICAL
w3 (501 [Lop [soc [ooo [moP (a0 fosa ML fooan  furive (3555 BATERC 2 |128 VDE BATTERY oE (88C) Snern cposor INSTALLATION 04
2 g ICONTRACTOR
s ELECTRICAL
0031 |s01 [LCP |SOC 080 |BOP (401 D@3 ML (0031 l.lll(s)n \T-98-1001 2 48 VDC BATTERY GE (SBC) Batiegies de la cpoasar INSTALLATION 04
5525.BAT 852001 Caphale CONTRACTOR
ELECTRICAL
0036 501 |LcP |soc oo [BoP |01 ooz [ML [0035 | unitts) ::::.‘g::::j::; 2 |swiTcHBoARD e (s6C) cposa1 INSTALLATION )
¥ CONTRAGTOR
e
o0e [s01 [Lep [soc oo [BoP fso1 foos [mL [ooa0 | unikis) & |125 VDG BATTERY CHARGER GE (SBC) coosos INSTALLATION o4
8525-CHR-84.2001 Rmiamsebig
5.CHR.84.2002
bttt ELECTRICAL
04t [501 [Lop |soc [ooo [mor [ao1 [oos ML Juoas | unie)[SEe-CHRAS 002 4 |48VOCEBATTERY CHARGER ot s8e) coosot INSTALLATION o4
4525.CHR.05-2002 EERRAGTER
ELECTRICAL
. |s626.FU.84-1001
op4z (501 (LGP |SOC (000 [BOP (401|003 (ML |00a2 |unitis}|po oo ey oa0e 2 126 VDG FUSE BOX GE (SBC) CO0501 o4
0043 [s01 [Loe |soc [o0o [Bop a1 fooa | Jovas | umitis)|® 2 |48 voc Fuse sox oE (385) cooso o4
3526-DPR-84-1001
oot Jso1 Lo [soc faoo [eop [ao1 fooa WL [onas | umits) [3P25-ERR-EA 1001 4 [128 voC MaIN PANEL (Section 182) GE (380 coosot 04
3526.DPB-85-1001
woas [s01 |Lop |soc Jooo [moP 401 [oaa [ Jooss | units) [3225DPE-U8A00H 4 [aB VDO AN PANEL (Section 182) oE (s8C) coosos 0
3526-DPB-84-1003 ’
0046 |S01 |LCP |SOC 000 |BOP |40 003 |ML 0046 unit{s) 8525 0PH84.2003 2 125 VDC OUTDOOR EQUIPMENT distribution Panel GE (SBC) CDOS0Y 04
.. [e523.0p8 830012
o047 501 [Lcp fsoc fooo [eop fson uoa |ML o047 |unige)[B3eDPRSSN1E 2 [BUILDING SCE DISTRIBUTION PANEL G (sac) coosat 04
u04n 501 |LoP [soc [ooo [BoP a0t [aoa ML [o04s  |unitts) |ss2e.nPB-a3-008 1 |OUTDOOR EQUIPMENT DISTRIBUTION PANEL cE (80) cD0sa1 04
CTOR
ELECTRIGAL
o060 [s01 |Lcp [soc [ooo [Bop Jsot [oos Jwi [oose | unitee) |ss26-DRu.83.0008 1 |ESSENTIAL LOAD DISTRIBUTIGN PANEL o€ (5BC) coosot INSTALLATION 04
oost 601 |Lce [soc [ooo [aoe Jaot [oos [mL [ooss UPS.81.0001 1 |upspune GE sac) coosor o4
w062 [s01 |Lcp |soc oo |moe |ao1 Joos |mL |oosz | unitis)|sszs-oPe.s3-0n0s 1 |EXTERIOR SECURITY LIGHTING DISTRIBUTION PANEL GE (sac) coosot INSTALLATION o4
CONTRACTOR
ELECTRICAL
woes [so1 |Lcp [soc oo [woe |ao4 foos |mL [ooss | unitis)|es26.aTs 080001 1 |MANUAL ATS EXTERIOR SECURITY LIGHTING GE (sBC) coosot INSTALLATION 04
CONTRACTOR
ELECTRICAL
os4 [s01 [Lop |soc [ [BoP [so1 foes ML fooss | unitsi[es2s-cp.sa-oo0s 1 [EXTERIOR SECURITY LIGHTING CONTROL PANEL e (380) c00s01 INSTALLATION o4
NTRACTOR
ELECTRICAL
oos6 [s01 [Lop [soc [ooo |BoP 401 fooa ML |ooss | units)[ss2s-DPB-83.0003 1 |PROTECTION AND CONTROL DISCTRIBLTION PANEL GE (380) coosot INSTALLATION 04
TOR
Batlory Sl Cantamment systom ECECTRIGAL
0342 |501 |LOP (50C 000 |BOP 409 003 |ML (0342 unit{s) 1 GE (SBC) CDOS0Y INSTALLATION s
Thettno Banding Taol Kit ToR
Batiory Spill Cantaimant systom EAGLE-ZE-T72 ELEGTRICAL
0343 |601 |LCP |soc  |oo0 [BOP |401 oo ML (0343 | wnit(s) 4 GE (SBC) [CDDSa1 INSTALLATION 05
a1 Ancha & S0Cs 1C ACTOR
Battory Spil Gontanment system EAGLE-54-137 ELECTRICAL
o3 (601 [Lep [soc fooo [sop |ses [oos |ML [osss [units) 2 G (s80) coosat INSTALLATION s
Eagls, Floor Anchor, Deluxe NabPills & SOCs OR
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Lower Churchill Converters and Transition Compounds Project

SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [naLcor Document o, : iLK-AS-5D.8520-ELGo1-0001-01 Ba=
CONTROL AND P&C ROOMS EQUIPMENTS |ALSTOM Document No. :_LGP-S0G-000-B0P-401.003.ML 0%
Item Boptiacir i Nlibar Unit | Eauipment tagfor | Monopole Item Detalied Deseription LGP Specification Document /| g Catalogus Number Supplied by aliied :::".::" Comments
No, b Monapole system aty ALS Specification Document i or Ordering i Cantract No. v i 'm:
§522.07 87200
Hil Panel ELECTRICAL
. s522-0P-7-1003 Shoal Cove Transition Compound - HM| 2 and Datsssrver 2 Parel
1000 (501 |LCP (SOC (000 |BOP 1401|003 |IAL. [1000 | unitE) (s op gy.2004 * TWVS:BE;?; b GE (8bC) Kalout iz g‘;;?::’gr‘g: % [Shasl Eove Transiion Compoung - HMI 1 ane Dotaserver 1 Pansl

B522-CP-87-1004

Cammunication nferiace Panel ELEGTRICAL Shoal Cave Transltion Compouns - Gommunicstion Interfaca B Panel

B522-GP-B7-2001
1001 (531 [LoP {00 000 0P (401/003 fral (1001 | wrie) (222508 274001 [ 2Pane, GE (8EC) Keltour cDos01 sTALLATION B | o
[acide Auxiiary service Gontrol Pane] ELECTRICAL
1003 501 |Lop [soc a0 1[003 |ML |1003 | wnitis) |es22-cr-a7-0001 1 |Typed Pansl, GE (sBC) Keltour coosot INSTALLATION 03 |Shoal Cove Transltion Cempound - acidc Auxiliary ssrvice Cantral Pansl
91 6% 1050x220f (CONTRACTOR
Common Contral and Monitoring de Cable Pane| ELECTRICAL
522.CP-87-1002 Shaal Gove Transition Compound ~ Comman Gontral 1 and Monitaring de Gable Ponel
501 [L( 000 [BOP| 002 2 [ela]
e L [401{003 WL J1002 | unitie] foea; cpup7.2002 S i BE (3R Raltioe e llapibine: P |Shasl Cave Transitlon Compeund - Common Comral 2 and Monliaring dz Cabla Pans!
ODF INTERFACE PANEL
(ODF Interface Panel
NEMA 12
Enclosure plate gauge 14 stoel,
i Piana-type hirgos. ELECTRICAL
1023 |51 |Lop |50G (000 (80P 401 003 ML 1023 | wnitts) |32 TESE00 2 |Padiockable device, GE (88C) Enyjluch coosor INSTALLATION 04
Removable maunting plata CONTRACTOR

Dimsnsions: Le762 mem, H=762 mm, D=B00 mm
[Provided with terminal blocks and internal wiring.
|comnenents:

DC YARD MARSHALLING PANEL

DC Yard marshalling panol
HEMA 12

Enclasure plate gauge 12 steel
Plano-typs hinges

FRibcunis deving ELECTRICAL
1024 [s81 [LoP |soc 0a0 |BoR (401 002 ML |102 | uniegs) E,_Emﬁ::;:z: 2 ;‘"_“““'f'f_';““e",’;m""‘*1mmm|l - GE (SBC) coosal INSTALLATION 04
Provided with terminal blocks and internal wiring. [CONTRAGTOR
Corrponents:
Woldad case circuit breakers
Torminal blacks
Lighting controled by daor switch
Hoator with thermastat
ag-ar [ELECTRICAL
525.0PB84-1002 Pac Distribution Pane! |Measurement cC Pols 1
1030 (501 |LoP [soc oo ML (1030 | unitis) |oE e e S it g e GE(SBC) co0s01 INSTALLATION o4 sl
CONTRAGTOR e
ELECTRICAL
1036 |s01 |Lop soc oo [Bop 401|003 |ML 1036 | unitie) [ase2-op-87-0101 4 |LPLPaNEL GE (56C) coosot INSTALLATION 05
w522.cP-87-4101 DGGT Meas & RTU Panel
101 |s01 |LoP |s0C {000 [BOP(a01 J003 ML [1a41 | uningsy [3222 EE 01 S sk links GE (SBC) cooson 08
1045 (€01 [LOP [S0G 000 [BOP 401|003 [ML (1045 | unitts) |as25-DPE-84.0003 1 |Pac PANEL FOR 208120 vac GE (88C) coosor 08
: DC MARSHALLING RAGK
1045 |01 |LoP |s0C (000 [BOP 401 [003 [mL |1046 | unitts) [asz5-1R-00.2101 LI -t s GEISEC) cooso1 o4
B522-CP-87-1005
1058 [501 |LoP |s0C (000 [BOP (401 003 ML 1055 | wnitts) 2 |PrinTER FOR HMI GE ($8C) (coos01 INSTALLATION o5
atal oo CONTRACTOR

7 AW
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!‘. et oy 1R Lower Churchill Converters and Transition Compounds Project %
SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE ENTS |naLcom Document te. : kKeas-Sos820 2L Ga1400101 | e
Cable Trays |ALSTOM Document Mo, : LCP-50C-000-80P401-003-ML Rev No. ;| [
Hem smba Equipment tagfor | Manopole ltem Delalled Description LEP Specifieation Document | i Catalogue Number Supplied by BOM Rev updaling the Commenis
No. jCecion g ol Yt | monopole system aty ALS Specincation Document Buppjidr Manufacturer | o dering Information | Contract No. Ry Hem
[CABLE TRAY, LADDER TYPE, STRAIGHT (Solid
Trough), 600mm WIDE, ALUM. CLASS D", 150mm
SIDE RAIL HEIGHT AND 300mm RUNG SPACING, IM [ELECTRICAL ELECTRICAL
2000 (501 |LeP |s0c (000 [sop |so1 foos fme |2000 | unis Batch [LENGTH, T & B #AH1-6-24-012-8 or Equhvalent || LK-5N-CO-8000-EL-TS-0008-01 INSTALLATION coos01 INSTALLATION 0 S ——
CONTRACTOR CONTRACTOR
[Allminium.Cover for Cabie Tray *2000", W=Eabmm
(24in) L=3m, T & & ¥ABW-2-24-SFC-3 or Equivalent ELECTRICAL ELECTRICAL
2001 |01 |LeP [soc (000 0P (401 [oes L 2001 | units) Batch | LK-§M-CO-B000.£L.-75-0008-01 INSTALLATION consot INSTALLATION - Jouaser sy ta oo bt a1 S5 ws0den suchure
CONTRACTOR CONTRACTOR
(ALUMINUM CABLE TRAY 450 mm
Galvanized steel ladder cabla tray
dth: 450 mm ELECTRIGAL ELECTRICAL
2012|501 |Lep [soc [oon [Bop 40t [s0s ML |2012| unitis) Batch | Li-SN-CD-8000.EL TS-0008-01 INSTALLATION coas0t INSTALLATION oa nscorenty 1 cont ring
CONTRACTOR CONTRACTOR
Langth: 6 m
v splce iatet and hardwete
|and aluminum cover
jﬁ.ﬁnwmw Fiorizontal Vertics! Outside
Bend (Soiid Flenged cover) - R=600mm (24in), W=
610mm (241n], T & B #AUW-8.24 SFG-V090-24 or LR g .
[2218 501 |LCP [SOC (000 [BOP (401 (003 |ML [2218 | unit{s) Batch | LK-SN-CD-8000-EL-T5-0008-01 INSTALLATION (cO0S01 INSTALLATION 03 Dueecar eriy b curdiol illding and STR weode stucus
Equivalent proshlarebloc
Aluminidm, 80°Vartical Bend "VO" W=600mm (28I,
H=160mm i8in) R=610mm (24in), T & B SAHF-£:24-5- ELECTRICAL ELECTRICAL
2221|601 [LeP [soc 000 |eop (40t [ona ML (2221 | uniis) Batch (V08024 or Equivalent | LIK-SN-CD-8000-EL-TS-0008-01 INSTALLATION coosot INSTALLATION 0 e ety o cortol balling 140 SSTR woasen e
CONTRACTOR CONTRACTOR
4—_04\;“:@51:& SUPERSTRUT BRACKET TVPE, FpE—— e—
#S245-37HOGC
2288|501 [LCP [50C (000 [BOP 401 [ooa ML 2288 | unikis) Baten TSR S | LK-SN-CD-8000-EL-T5-0008-01 INSTALLATION cooso1 INSTALLATION ] s wiry b gertra Bunan ane SS TR wosden ViviRrs
[CONTRACTOR CONTRACTOR
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Lower Churchill Converters and Transition Compounds Project

Major Equipments

SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS

fnx.smumcuu- No.: LCP-SOC-000-80P-401-003-ML

[HAcoR Dacument Ho. - iLK-AS-S0-9520-61-G01-0001-01

Rew N ;]

Rev Ma.:|

ttem
No.

Cantiactor Tag Number

Unit

Equipment tag for
Moncpole system

Monopole ttem Cetailed Oeseription
aty

LCP Specification Document /
ALS Specification Docurnent

Suppller

Manufacturer

Catalogue Humber
of Ordering Informatian

Supplied by
Contract No.

Installed b

BOM Rev updating the
item

Cammients.

LcP |soc

unils}

SURGE COUNTER
METER: 6 IGIT CYEL

YCLOMETER
MINIMUN COUNT CURRENT 200 AMPS 8721
§  |MICROSECONT WavE
MAX] HiSH CURRENT WITSTAND: 100 KA 410
MICROSECOND WAYE
METER SCALE: 0-30 mia PEAK 41 (NOM LINEAR
SCALE)

ILK-SN-CO-B000-EL-TS-0029. 01

GE (FES) IMCT

SIEMENS

SEXSUS00

cpasat

ELECTRICAL INSTALLETION
CONTRASTOR

o3

3 Surge caunters supplid snd instetied by WCT

Ler [soc

SAILISN
SATLISR

DT SURGE ARRESTER Ur 314 KV

5INGLE PHASE, METAL-OXIDE

[RATED VOLTAGE Ur - 314 KV, 60 Hz

MCOV 383KV DC Peak In- 20 KA,

MINIMUM CREEPAGE DISTANCE 22590 mm
INCLUDING INSULATED AASE

IHy TERMINAL NEMA 4

ILK-EM-CO-5000.EL-TS-0028-01

CE FES)

IEWIN44TTS

CD0S01

[ELECTRICAL INSTALLATEION
ICONTRACTCR

RO3 - Equpmen Tag cranged

unitjs)

BAICBLY
SAICELE
BAICELY

DG SURGE ARRESTER (MGT)

SINGLE PHASE. METAL CXI0E

[SILICONE POLYIMER-HOUSED SURGE ARRESTER
CoRONA miNG

[MIvIMUNE CREEPAGE DISTANCE men

\V SILICONE RUBSER

UPRIGHT MCUNTING
HV TERMINAL NEMA 4

LK. SH.CO-B000-51 -TS-0020-01

CE(PES)

s

PEXLM DAENOICIMEP

jco0s0

RO3 - Fqupment Tag change

501

soc

uniifs)

BB
s

(ONE POLE DISCONNEC TOR SPOL 370 Ky 18808 21
KA 13

370 kv, 2550 KV BIL 1080 A,

2 21 kA 1 SEC, ONE POLE MOTOR OPERATED,
VERTICAL BREAK,

CAW MOLNTING BOLTS, LOCK WASHERS AND FLAT

WASHERS.

1 TERMINALS: NEMA S
INSULATOR CREEPAGE DISTANCE: 27500 mm

ILK-8N-CD-8000-£1.- TS-0011-07

GE (PIS)

ALSTON

SPOL

CO050

FLECTRICAL INSTALLATION
CONTRACTOR

unitgs)

BIB4 1845
BIBS /BEG
1GBLY I CBLIG

_T:"fi POLE DISCONNECTOR SPOLT 370 KV 18804 21
iz

370Ky, 2550 kY BIL 1940 A,

21 ki 1 SEC.. ONE POLE MOTOR OPERATED,
VERTICAL EREAK WITH GROUNIING SWITCH ON
[HINGE SIDE

4 [CMW MOUNTING BOLTS LOCK WASHERS AND FLAT
wasHERS.

HV TERMINALS: KEMA 6

INSULATOR CREEPAGE DISTANCE: 27520 mm
INSULATOR MATERIAL: PORCELAIN MOUNSELL
GRAY

ILK-SN.C0-5000-FL-TS-0011-01

CE {FES)

AisTON

|couso1

ELECTRICAL INSTALLATION
ICONTRACTOR

04

4072

LCP |sOC

L3801 ¢ BYLISEY |
810
L3096 | BELISaR ¢
B3G.

CBLIG / BICBLI1 |
BICLIG-2

ONE POLE DISGONNECTOR SPOL2T 370 KV 15504
21 KA x 15

370 kv, 2550 kv BIL 1080 A

|SwiTCHES

[CAV MOUNTING BOLTS, LOCK WASHERS AND FLAT
WASHERS

HV TERMINALS NEMA 6

INSULATOR CREEPAGE [ISTANGE: 27528 mm
INSLALATOR MATERIAL PERCELAIN MOLNSELL

L SN-CD-B000.EL-TS-0011-01

GE {PFS}

(C00501

[ELECTRICAL INSTALLATION
CONTRACTOR

RO3 - Equipment Tag changed

Lep [soc

units}

BI0BLIG-

[ONE POLE EARTHING SWITCH SPVL 270 KV 21 KA x
15

370 i, 2550 KV B

§  [#1RATSEC. ONE POLE MOTOR OPERATED.,

CAV MOUNTING BOLTS, LOCK WASHERS AND FLAT
[WASHERS.

Y TERRINALS HEMA 6

INSULATOR CREEPAGE DISTANCE: 27520 mm

ILKCSN-CO-2000-EL-TS-0011-01

GE (FES)

austoM

=n

(CDosa1

ELECTRICAL INSTALLATION
CONTRACTOR

BICHLI

Ui A TG TG e A e nies
HV DC HIGH SPEED SWITCH

|ALSTOM TYPE GL 3160, 420 KV CLASS OUTDOOR,
1 |4000a 40 KA INTERRUPTING,
[1HOLES HERA DRILED ALUMINUM TERMINALS
GALVANIZED STEEL SUPPORT

1L SN-CD-S000-EL-TS-001 701

GE (PES)

ASTOMTDE

cis2sseTeT

[ELECTRICAL INSTALLATION
coNTRACTCR

To b reptaced by & bypass ( 1 post insuilor BOM 4660 1 steel structurs, 2
gids busbars. 2 HV convecars) f not avadabla
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[ ¥ S
Q“na!groaur Lower Churchill Converters and Transition Compounds Project @

SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [aLcoR Dacument Ho. ; wx.a5-50.8570 1591 000101 Rev No.o| 4 =

Major [aL5TOM Document o, : LcP.SOC-000- 80P 40100310 Rev No.:| =2 o

ltem Exquipment tag for | Monopole Item Dtallod Daserption LGP Specification Dogumant / Gatalogue Numbar Supplied by BOM Rev updating the Comments
N ‘Comtractar Tag Number Unit Tonepes aty ALS Spaciication Dacum Supplier Manufactisl | o doring information i Installed by Wik

IDC CURRENT TRANSFORMER 1425 kv BIL

8scT s cOSI CT

sxcTr .
4om0  fs;  |LoP |soc (oo |mor (4ot [00 ML [s0m0 | units) caLieT U i i L1 BN-CO-G000-ELTS.0010-01 GE{PES) e IRIG7E20 1714SNOEY  |GOSEY
pgessd Creepage 73600 mm
aeLacTy

ELECTRICAL INSTALLATION &

DC LIME FAULT LOCATOR
[Rated voltage 3506 kv
3,00

Bict B 964 iV (HV-LV ard HY-GNIY . [ELECTRICAL INSTALLATION
4os0 |51 |LcP [s0C 000 [2OP 401 (003 (ML [4030 | umitis) Bt 2 i 125 4 (LV-GND) WK-SN-CD-BOMD-EL-TS-0016-01 GF (SBC) w3 cogsn CONTRACTOR 03
4V et iniat - 4 REMA hales
Twa bushings papaciior unit 6009 V, 00,05 UF 125 kV BIL

WAVEFRONT DETECTION UNIT

VAVEFRONT DETECTION UNIT 11-N-CO-BOC0-EL TS.CO16.01 GE (FES) o consm gﬁm\\:wmmnmw i) RE3 - Equipment Tag removed

|FOR LINS FAULT LOZATOR

4052|501 |LGP [SOC |0D0 |BOP 401003 ML |4052 | uniys) 2

[DIESEL GENERATOR
OUTDO0R TYPE ENCLOSE EL GENERAT
ez fsm e [sec 1 [00s |h la1s2 | umitis) 1 aoww, oser D %% ik cosoon LTS 0004 01 & (gac)
204120 AC, 39, 4, B0 M2
pe=0.15

iy ELECTRICAL BISTALLATION
i CONTRACTER =

500 KVA, 12500-2081120 Viae POLE MOUNTED
SUBSTATION SERVICE TRANSEORMER

lass  |so1  [Lee [soc |oon [mor jaot Joor ae [4zm | wmics) sst g DAV ILK-SN.CO-8000-E1- 15000201 GE (585) Ponser lcoose e us 03 - Equprmend Tag changea

5 KV POLE MOUNTED RECLOSURE

4283 [s01 (LGP |soc (000 [moP 401 oo3 ML [4282 | unhis) n 1 i inboard ard oUlboRrd Surgs arresrers GE(SBC) 180 coosot ELECTRICAL INSTALLATION o
CONTRACTOR

nd surge amester supporte

R3 - Fquipment Ta changed
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SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS NALCOR Dacument No. :_ILK-AS-5D-8520-EL-G01-0001-01 | Rev No.:| i
Insulators |ALSTOM Document No. - LCP-SOC-000.80P-401-003 ML | RevNo.© %
item Equipment tag for | Manopale Item Detailed Description LGP Specification Document/ Catalogue Number Supplied by BOM Rev Uptating the Comments
No. Sotsedinr o Nimbar ] [frresaniipe b aly ALS Specification Document Supplier Manufacturer | Grdering Information | Contract Ne. Instailed by [
DC POST-TYPE INSULATOR
Post-Type [nsulater
Solid core porcetain insulator, semiconducting glazing,
Bl 2550 KV,
Creepage distance 27282 mim ELECTRICAL
4560|501 [LCP |s0C |ona [BOP |40t [003 |ML 4680 | unitis) 19 |Cantiever strenght 12,5 kN, |LK-SH-CD-8000-EL-TS-0012-D1 GE (PES) PPC 352271252550  |CODSOY INSTALLATION o
Caps : CONTRACTOR
 Top section: ductila ifon hotxdip gabvanized,
8 holos 18 mm, 254 BC, -
8 hales 18 mm diam, 356 mm BC, Height : 7500 mm,
" P
OC POST-TYPE UNDERHUNG INSULATOR 2560 kV
BIL
Past-Typs Undethiung Insulator
;:Lu: e ksormlam insulator, semiconducting glazing, LECTRIGAL
681|501 |LCP |soc [oon [BoF |401 (003 (ML [4661 | unitis) 1 e ke 27282 men ILK-5N-CO-2000-EL-TS-0012:01 GE (PES) PPC co0s01 INSTALLATION ™
Cartheer sranght 12 Sk CONTRACTOR
Caps :
{Top section: ductie iron hat-dip galvanized,
8 holes 18 mm, 254 BC,
=‘5“ section - ductlle ron hat-dip galvanized,
EFQXY POST-TYPE INSULATOR § KV
b el ELECTRICAL ELECTRICAL
4630 501 |LCP |SOC |000 |BOP {401 (003 (ML |4880 | unitfs) Baich Fot Indoot application, ILK-SN-CD-8000-EL-TS-0012-01 [INSTALLATION (CDO501 INS TALLATION <]
elght: 85 mn aporas. [CONTRACTOR CONTRACTCR
Top insert. 1 hole 12,7 mm
Botiom insert: 1 hale 12,7 mm
SILIGONE LINE POST INSULATOR 35 KV
35 KV Siicone post insulator
195KV Fositvo Critical Impuilse Flashovar ELECTRICAL ELECTRICAL
4s30 |50t [Lop [s0c |0ao [Bop 401 (003 [ML 4680 | units) 3 |For outdoar applieation, |LK-SN-CO-8000-EL-TE-0012-01  [INSTALLATION 00501 INSTALLATION [
Soction Length: 424 mm (16.7in) 3pprex. CONTRACTOR CONTRACTOR
CSA Chiss LP2EM
K-LINE INSOLATORS # KL35S_K Or Equivalent
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SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS |NALCOR Document o, : iLk-aS SD-8520-EL-G01-0001-01 | Revio. | e - )
Cables & Bus Bars |ALSTOM Documant No. : LCP-S0G-000-50P-401-003-91L | RevNo.:| A 155 =
Item Equipment tag for | Monopele Item Detalled Description LCP Specification Document/ Catalogue Number Supgplied by BOM Rev updating the Comments
i Contractor Tag Humber L vty [ P ot Suppller Manaacturer [ O ormation il Instaled by e
|SEAMLESS TUBULAR BUS BAR 127 mm IPS SCH. 40
Aluminum alloy T6101-T8
Outside diameter: 1413 mm ELECTRICAL
5006 |so1 (Lo |soc |oon |Bop (a0t [osa ML |Soos | units) 18 inside diamater: 128,2 mm ILK-SN-CO-B000-ELTS.0026.01  |GE (SBE) RYERSON cooso INSTALLATION 04
Lengft- 12m CONTRACTOR
1750 MG AAC CONDUCTOR
amﬁm?.-mnsi siands, ELECTRICAL
5020 [se1 |LCP |sOC|oo0 |BOP 003 ML |s0z0| m m ILK-SN-CD-800D-EL-T5-0026-01  |GE (SBC) Westburne D051 INSTALLATION [
iametar: 35,74 mm,
Bection: Y CONTRAGTOR
ection: 885 mm’,
Linear waght: 2,44 kgim
/0 AWG AASC CONDUCTOR MONTREAL
ELECTRICAL [ELECTRICAL
5025 501 |LCP (SOC|000 |BOP (401 (003 (ML |S025| m Batch  |Diamater: 10,04 mm, ILK-SN-CO-8000-EL-TS-0026-01  [INSTALLATION CD0s01 [INSTALLATION o4
Lincar weaht 167.6 kg/im CONTRACTOR CONTRACTOR
[#2 AWG ASC EONDUCTOR
;:::n“:: alloy conductor, 7 strands, ELECTRICAL ELECTRICAL
5026|501 [LCP [sOG 000 |BOP J401 j003 ML |S026 | m Baweh | o 788 ILK-SN-CD-8000-EL-TS-0026-01  |INSTALLATION C00S01 INSTALLATION 03
Section: 38,7 mm", CONTRACTOR CONTRACTOR
Linear waght' 105,7 kgkm
[SHIELD WIRE CONDUGTOR
Alumaweld wirs ELECTRICAL
5040 501 |LCP |SOC 000 |BOP 401 [003 [ML |5040 m 420 |Diameter: 12,4 mm ILK-SN-CE-BOD0-EL-TS-0026-01  |GE (SBC) Westburne CO0501 INSTALLATION 04
Section: 83,1 mm* CONTRACTOR
Waght0 62 kaim
CABLE SEALING END
5061 [so1  |LcP [soc|oop [BoP |4n1 [o0s [ML (5061 | unitis) g - MCT CODS01 wCT
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|;'§\ Icor :
m-\_.. W e TR Lower Churchill Converters and Transition Compounds Project m
SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - ATGH VOLTAGE EQUIPMENTS Ty —— T [ e T
Compression & Strain Relief Connectors {ALSTOM Document No. : LCP-SOC-000-BOP-401-003-1L | Reviso.: 08
Item Equipment tag for | Monopols ltem Detalled Description LGP Specification Dacument ! 7 Cataloguie Number Supplied by Ok Cainments
No. (PERERChaTa g flimitiar, Unit | monapole system aty ALS Specification Document Foppller. Manufacturer | o & taing nfarmation | Gontract Ne. {pabaited by e UL
| ALLRAINUM STRAIN RELIEF CONNECTOR
5 ELECTRICAL ELECTRICAL
s [s01 (Lo |soc om0 [Bop 401 003 ML [s270 | unitts) Ry | (S et commelos ILI-5N-CD-B000-EL-TS-0026-01 INSTALLATION coosal INSTALLATION o
+ connecting 4/0 AWG copper cable fassbisgredlal IS TALLATON
o 5 jonction box.
[RLUAHU STRAIN RELIEF CONNEGTOR FOR PEC
|AND ELECTRICAL PANELS
ELECTRICAL ELECTRICAL
522 |01 |LoP [s0c (000 [mop a0y foos [me fs272 | wnits) Batch | Serain resief comector LK-SN-CD-5000-EL-T5-0026-01 INSTALLATION consar INSTALLATION @
for connacting vanous sizes of cable | CONTRACTOR CONTRACTOR
to PAC, lactrical and power pansis.
S L —
FOXTEC TERWINATIONS FOR PES PAG PANELS AT L
sar3  |so1 |Lep [socoon [Bop |40t [ooa [wo [s2rs | wnits) Bateh LK-SN-CO-8000-EL-T8-0026-01 INSTALLATION cooso1 INSTALLATION 3
[CONTRACTOR CONTRACTOR
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\ 7 e o) Lower Churchill Converters and Transition Compounds Project
SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [MALCOR Document No. : ILK-AS-SD-8520-EL-GO1-0001-01 [ Revrio] 2
Grounding {ALSTOM Document No.: LCP-SOC-000-B0P401-003-ML. | Revio. ] R
Item Equipment sg for | Manapole tem Dtailed Description LCP Specification Document Catalogie Number Supplied by DO Rev Comments
No. AL AR TAG Mahes Unit | Manopale system aty ALS Specification Document Svgplar: Manufactiret | o Grdering Information | Contract Na, Ista by U
ELECTRICAL ELECTRICAL
501 |LoP |soc 000 (BoF (401 [oo3 L [s300 | wnigs) Bateh ILK-SN-CD-8000-EL-T5-0007.01 INSTALLATION coosat INSTALLATION 04
Lay stranud. CONTRAGTOR CONTRACTOR
7 atrands.
GROUND CONDUCTOR 410 AWG, Cu
410 AWG strandad copper canductor ELECTRICAL ELECTRICAL
5302 (501 |LCP |soc|000 [BOP 401 |0u3 {ML (8302 | unitiz) Batch  |Bare concantic. ILK-SH-CD-B000-EL-TS-0007-01 INSTALLATION coosot INSTALLATION L]
Lay strandad. CONTRACTOR CONTRACTOR
19 strands,
1 KV INSULATED GROUND CONDUCTCR 470 AWG,
Cu, ‘GREEN
410 AWG strandad cappes conduetor ELECTRICAL ELECTRICAL
5308 S01 |LCP [SOC |000 |(BOP [401 |003 |ML |5305 unit(s) Batch 1 kW insufated yellow / graen ILK-SN-CD-8000-EL-TS-0007-01 INSTALLATION cpasat INSTALLATION =]
Lay stranded, CONTRACTOR CONTRACTOR
19 strands.
COPPER BUSBAR 58 mm %6 min
ELECTRICAL |ErecTRicAL
s207  |s01 |LeP [soc foon |BoP 401 [oos |mi |s307 | unitis) Batch | Copper busbar |LK-SN-CD-8000-EL- T5-0007-01 INSTALLATION conso INSTALLATION o
Dimensians: 50 mm x 5 mm CONTRACTOR CONTRACTOR
WELDED CONNECTION TYPE VS FOR 410 AWG
CONDUCTOR TO FLAT STEEL
|Welded conmaction for verfial canductor ELECTRICAL ELECTRICAL
5314|501 |LCP [soc 000 [BOP [401 [ooa (ML (5314 [ wnitgs) Batch [l verica fatf steal surfaca typo VS, LIC-Sh-CD-8000-EL-TS-0007-01 INSTALLATION coosot INSTALLATION [
Canduictor down at 45° CONTRAGTOR CONTRAGTOR
Conductor sizs! 40 AWG
|Wielding cartridge # 115
WELDED CONNECTION TVPE VS FOR 410 AG
|CONDUCTOR TO VERTIGAL PIPE 31,75 mm - 1016
'mm [PS
Welded connection for vertioal conductor ELECTRICAL ELECTRICAL
s315  |s01 [Lep |soc jooo [BoP 401 |oas L (8318 | unitis) Batch {10 sido of vertical stasl pips type VS, [LiC-8N-CO-B000-EL+T5-0007-01 NS TALLATION coosor INSTALLATION ]
Canductor down al 45 [CONTRACTOR [CONTRACTOR
Conducior sizs: 4D AWG
Pipe 231,75 mem- 1016 mm S
\Weiding cartridge # 115
WELDED CONNECTION TYFE VS FOR 4/0 AWG
CONDUCTOR TO VERTIGAL PIFE 101,6 mm -152.4
mm IPS
r ELECTRICAL ELECTRICAL
116 [s01 [LeP |soc 000 [BoP (401 003 [ML [5316 | wnitts) Buch (12 SKle ol vertioal oS Pipe ypa V. |LK-Shi.CD-8000-EL-5-0007.01 INSTALLATION cposot INSTALLATION o
2 CONTRACTOR CONTRACTOR
Pipe size: 1016 mm- 1524 mm IPS
| Welding carldge # 115
[WELDED CONNECTIONTYPE VF FOR #2 AWG
CONDUCTOR TO VERTICAL PIPE 38,1 mm - 1014
mm IPS
i [ Velded connection for vertical conductor ELECTRICAL ELECTRICAL
5317 501 |LC BOP |401 002 ML (5317 | uniys) Bateh o side of veriical stecl pipe type VF. ILK-SN-CD-8000-EL-TS-0007-01 INSTALLATION [cooso1 [INSTALLATION o3
Canductar up to vertical stes pipe. CONTRACTOR CONTRACTOR
Canductor sizo: #2 AWG
Pipe size: 38,1 mm- 1016 mm IPS
Walding cartridga i 65
\WELDED CONNECTION TYPE VN FOR #2 AWG
CONDUCTOR TO RIGHT HAND SIDE OF
HORIZONTAL PIPE 31.75 mm IPS
Weldsd connector typs VN ELECTRIGAL ELECTRICAL
5318 501 [LCP |SOC (00D |BOP (401 [003 (ML (8316 unitfs) Batch | Conductor ta the right hand side of the horizontal stoal ILK-SN-CO-8000-EL- TS-0007-D1 INSTALLATION CO0501 INSTALLATION 03
e CONTRACTOR CONTRACTOR
Conductor size: #2 AWG
Pipe size: 31,75 mm PS
\Woiding cartridge # 45
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., Lower Churchill Converters and Transition Compounds Project m
SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS NALCOR Document No. : ILK-AS-8D-8520-EL-G01-0001 01 | Revma.: E 11
Grounding |aLsTOM : LCPS M I kvun,:l S 0%
Item ; Equipmenttag for | Mancpele Item Detalfed Deseription LGP Specification Dacument / . Catalogue Number Supplied by It v Comments
No. ContciorTag Number Unit Monapale system ay ALS Specilication Document Supplier Manufactucer | o uring Information | Gontract . Il i
_7_wa_mn' CONNECTION TYPE VN FOR #2 AWG
CONDUCTOR TO LEFT HAND SIDE OF HORIZONTAL
PIPE 31,75 mm IPS
Welded connecor type VN ELECTRICAL ELECTRIGAL
s319 501 |Lop |soc |ooo [Bor [401 Joos ML (5318 | uniifs) Batch ;’]:2““‘1“”“ the left hand side of the horizontal steal |y ¢ en.c0.4000-EL-T5-0007.01 INSTALLATION coaso) INSTALLATION 0
B ot i CONTRACTOR CONTRAGTGR
Pipe size: 31,75 mm IPS
Welding cartridge # 45
WELDED CONNECTION TYPE HC FOR #2 AWG
HORIZONT AL CONDUCTOR TO S|DE OF
HORIZONTAL PIPE 31,75 mm IPS
| ELECTRICAL ELECTRICAL
5320 [s01 |LeP |soc joon |aor (4ot [oos | [ssza | unis) Batch h““‘ﬂ‘: dm"‘m‘h'ﬂ;ﬂmm ILI-SN-CD-8000-ELTS-0007-01 INSTALLATION coos01 INSTALLATION o
bnlosadprinaio e |conTRacTOR CONTRACTOR
size: 31,75 mn PS
Welding cariridge # 45
WELGED PARALLEL GONNECTION TYPE PT FOR
[TV 410 AWG HORIZONTAL CONDUCTORS
ol ek ve . Frreipeens ELRETRICAL
8323 (501 [LoP |soc |oo0 {BOP 401 (002 L [s323 | units) Baicn  [forte 1LK-SN-CO-8000-EL-TS-0007-01 INSTALLATION c0os01 INS TALLATION w
Catle run: 40 AWG
CONTRACTOR [CONTRACTOR
Catie ta- 410 AWG
Wslding canridge # 200
WELDED CONNECTION TYFE VS FOR 410 AWG
CONDUCTOR TO VERTIGAL PIPE 1524 mm - 254
mm IPS
Welded connection for vertical conductor ELECTRICAL
s328  [s01 [Lep [soc foon [aop 4ot [0o3 fmL |ssz8 | wunitis) Balch o side of vertical sies pipe type V5. |LK-SN-C0-8000-EL-TS-0007-01 INSTALLATION co0sot INSTALLATION o
| Conductor down al 45" CONTRACTOR. CONTRACTOR
Contuctor sizo: 4/0 AWG
Pipe size: 1624 mm: 264 mm IPS
Welding cartridge # 115
COMPRESSION CONNEGTOR TYPE CRIMPIT TYPE
vozce
v - - ELECTRICAL ELECTRICAL
6330|501 |LGP [SOC 000 |BOP [401 (003 (ML (5830 | unitts} Batch: [ SIS e “"'“""‘ o ILK-SN-CD-B000-ELT5.0007-01 INSTALLATIGN coos0t INSTALLATION 03
o1 making tap of poralel copper cannections, CONTRAGTOR CONTRAGTOR
Run: 2 Sal, -2 8
Tap: 8 Sol-4 8tr.
|COMPRESSION CONNECTOR TYPE C
": i i o s ELECTRICAL ELECTRICAL
5331 501 [LCP [SOC |000 |BOP 401 |003 (ML [5331 | unitis) Batch,  [{oF miking lap of ge/allel soppey connactons. 1L SN-CO-8000-EL-TS-0007-01 INSTALLATION CO0s01 INSTALLATION o3
Run; 30 Str. - 250 MEM CONTRACTOR CONTRACTOR
Tap: 30 Sir, - 250 MCM
[COMPRESSION CONNECTOR TYPE C
O Spreompr st sapockr ELECTRICAL ELECTRICAL
5332 (501 |LoP |soc |00 [BoP[401 [ooa [mL [s3az | wniws) Buich i moking top of paralel ILK-SN-CE-8000-EL-T5-0007-01 INSTALLATION coosot INSTALLATION L
e pe AN - oi0 A CONTRACTOR CONTRACTOR
COMPRESSION TERMINAL 1 HOLE
ELECTRICAL ELECTRICAL
5350 501 [LCP (sOC 003 | ML |5350 unitfs) Batch Haavy duty tin plated coppar compression terminal ILK-SN-CD-8000-EL- TS-0007-01 INSTALLATION CDOSO1 INSTALLATION o
for 40 AWG sb. copper conduetor CONTRACTOR CONTRACTOR
1o 1 hole termin:
COMPRESSION TERMINAL 2 HOLES
ELECTRIGAL ELECTRIGAL
5351 501 |Lcr [s0c foon [ROP 401 (003 |ML [s3s1 | unitis) Batch | Haavy duty tin plated copper compression tarminal |LK-8N.CD-8000-EL. TS-0007-01 INSTALLATION criosor INSTALLATION 03
for 40 AWG str. copper eanductor [CONTRACTOR CONTRACTOR
2
COMPRESSION TERMINAL 1 HOLE
ELECTRICAL ELECTRICAL
s35¢ |50 [Lop [soc foon [BOP [401 [00s [mL [s384 | units) Batch ‘r""“"'”""‘“"""“"'m“‘m ILK-SN-CO-B000-EL -TS-0007-01 INSTALLATION coosm INSTALLATION @
r 410 AWG str. copper conductor
o1 hile 50° terminal pad. i BERTRASTES
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SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS NALCOR Document to. : ILK-AS-SD-8520-EL-G01-0001.01 | revio:] B
Grounding ALSTOM Document No. : LCP-SOC-000-80P 401-003 4L Rev o o] o8
) BOMRev
Item Equipment tag far Menopole Item Detailed Description LCP Specification Document / Catalogue Number ‘Supplied by Comments
No. Cantractor Tag Number Unit \ % ary ALS Specification Gt Supplier Manufacturer o ing Information oA NG, Installed by u_ud::n;? the
[COMPRESSION TERMINAL 1 HOLE
ELECTRICAL ELECTRICAL
5357 501 [LoP [soc (000 |sor[eot a03 ML (6357 | units) Buc (eSS ted 4T cormprecsioerisnine LK-SN-CD-8000-EL-TS- 000701 INSTALLATION CD0s01 INSTALLATION ]
or 410 AWG st copper conductar
CONTRACTOR CONTRACTOR
ta 1 hale & mm tarminal pad.
COMPRESSION TERMINAL 1 HOLE
ELECTRICAL ELECTRICAL
jsssa 501 Juce {soc (000 [soP {401 003 [mL [s3ss | wnits) Baich  |Hesvy ubv i pinied copper compression tarindl ILK-SH-CD-8000-EL-TS-0007-01 INSTALLATION cooso! INSTALLATION -]
lor AP s e ok Lkl CONTRACTOR CONTRACTOR
12 1 hole 10 mm terminal pad. [
[CROUNC CONNECTOR FOR ONE COPPER CABLE
TO BAR TYPE GB29W
High copper alloy fin plated graund conneetor ELECTRICAL ELECTRIGAL
saro 501 |LeP [soc [ooo |Bor (401 oo ML |sa0 | uniys) Batch  [for olning ane 210 Sol - 250 MCM 1LK-8N-CD-000-EL: T8-0007-01 INSTALLATION coosor INSTALLATION @
coppar conductar to fst bar. CONTRACTOR CONTRACTOR
(Complete with bolts nists and loek washers
[GROUKD CONNECTOR FOR TWO COPPER CABLES
TO BAR TYPE GC929W
High copper alioy fin plated ground conneetar
o falning twe 210 Sol - 250 MCM ELECTRICAL ELECTRICAL
5371 501 |LCP |SOC (000 |BOP (401 {003 |ML |6371 unit(s] Batch | parallal copper conductors to flat bar. ILK-5N-CD-8000-EL-TS-0007-01 INSTALLATION Co0s01 INSTALLATION 04
Gomplate with bolts nuts and lack vashers for 10 mm bar. CONTRAGTOR CONTRAGTOR
[GROUND CONNEG TOR F OR ONE COPPER CABLE
ITO BAR TYPE GB2SW
igh copper ally tin plated round cannector o, ELECTRIEA.
5572|501 | 506 0no |Bop |eat 003 ML [s372 | wniks) W [ EOREIR GRS FRLCH LK-N-CD-8000-EL-TE-0007-01 INSTALLATION coosor INSTALLATION 04
capper conductor to flat bar. (CONTRACTOR |CONTRACTOR
(Completa with bolts nuts and lock washers for 10 mm bar,
| COMPRESION GROUND CONNECTOR FOR TWO
HOLES TERMINAL TO STEEL SEAM
ELECTRICAL ELECTRICAL
576 (501 [LeP |soc aoo [Bop|4a1 [00a ML (8376 | unifis) Batch |Comprasion terminal type Burndy YGIB-WO28.398-2N  [ILK-N-CD-8000-EL-TS-0007-D1 INSTALLATION co0s01 INSTALLATION @
220G CONTRACTOR CONTRACTOR
Flat stool thickness Bmm
RAISED FLOOR PEDESTAL GROUND CONNEGTOR
FOR COPRER CABLE 20 AWG TO RAISED FLOOR
PEDESTAL ELECTRICAL ELECTRICAL
5377 1S01 |LCP |SOC {000 |BOP (401 (003 |ML. |5377 unit{s) Batch ILK-SN-CD-8000-EL-TS-0007-01 INSTALLATION CDOSO1 INSTALLATION a3
TYPE BURNDY GXP1828FF CONTRACTOR CONTRACTOR
GROUND CONNECTOR FOR THREE CABLES 10
BAR TYPE GE2929%
High capper alioy fin plated ground connectar
for joning thres #4 Sel - 20 St ELECTRICAL ELECTRICAL
5378 (501 |LoP [soc |ooo [BoP 4ot [boa ML Jsaza | wmis) Batch  |paraliel eopper eonductors to fat bar. [LK-SN.CD-8000-EL-TS.0007-01 INSTALLATION consat INSTALLATION 04
| Compiste with bolts nuts and lock washers for 10 mm bar. CONTRACTOR |CONTRACTOR
Tl PLATED FLEXIBLE COPPER GROUND BRAID
ELECTRICAL ELECTRICAL
5360 5ot |Lee |sacooo |aop ot |0na ML [sas0 | wnitis) may; HmmLAROERE e toHE: |LK-EN-C-B000-EL-T-0007-01 INSTALLATION coosor INSTALLATION o3
: i CONTRACTOR CONTRACTOR
|GROUNDING MAT
|Galvanized steal gradient control mat.
Dimmensians: 1800 mm x 1200 mm [ELECTRICAL ELECTRICAL
5390 (501 |LoP |soc oa0 [EOP (401 [00a [ML (5390 | unitis) Batch  [Gaivanized stool with 150 mm scuare mesh, 1LIK-SN-C0-8000-EL-T5-0007-01 INSTALLATION coosot INSTALLATION @
(Complete with 3 graunding connoctars type GB CONTRACTOR COMTRACTER
for cannecting 40 AWG ground conductar,
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LGP Specification Document/

Catalague Numbar

Supplied by

SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [naLcoR Document Mo, 1LK-AS-5D-8520-E1LG01-0001 01 A
Grounding JALSTOM Document No. : LCP-50C-000-80P401-003-40L (1 s
Comments

Item ttem Datalled Deseription
No. ALS Specification Document Supplier or Ordering Information | Contract No. InESarbidiy
PVE COATED STEEL CLAMP
(Cna hols PVC coated steel clamp, ELECTRICAL ELECTRICAL
5295 Scaptar typa CS of equal |LK-SN-CD-8000-EL- TS-0007-01 INSTALLATION CD0S01 INSTALLATION
For fixing 40 AWG grounding conductar. CONTRAGTOR CONTRACTOR
SLEEVE
ELECTRICAL ELECTRICAL
5387 Fot 4/0 AWG copper canductor ILK-SN.CD-8000-EL-T5-0007-01 INSTALLATION Co0S01 INSTALLATION
CADWELD type 5-428-F-2516 CONTRACTOR CONTRACTOR
FLAT OMEGA HOLDER
Galvanizad stesl flat omega holder
for fixing epaxy insulator on th iall. ELECTRICAL ELECTRICAL
5138 [Distencs from the wall; S0 mm. ILK-SN-CO-B000-EL-TS-0007-01 INSTALLATION lcooso INSTALLATION
(Oppening: 100 mm \CTOR ONTRACTOR
'Wall mounting hardwarne dismeter: B.4 mm
Insulator mounting hole: 1 hole 14 mm
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SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS |navcos :_ILIKGAS-SO-6520-EL-G01-000101 Rev No. o] Bd
Cable Trenches |ALSTOM Document No. ;_LeP-S0C-000-80P—401-003-ML Rev No. 3] o
I:\IT Contractor Tag Number Unit a‘::”'::'.';":“’ ""';:‘" OV B RA SN ﬁiiﬁgﬂf:ﬂ%‘:ﬂ;ﬁ' Suppllar wenutachurer | g:::‘g.u::x:w :ﬂﬁfﬂ:‘:: Instaled by izt R"'"‘ﬂ’:'""“"“ il el
= o Jca ace ant foss o fesso | m R i FPPe— e tsacs e ccoso ELECTRCA FaTALLATION w
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Lower Churchill Converters and Transition Compounds Project
SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [HALCOR Document No. : ILi-AS-SD-6520-EL-Ga1-0001 01 Rev No. i -
Hardware & Conduits [aLSTOM Document to. : LGP-SGC-000-80P401-003.4L Rev No. | %
ltem Item Detailed Description LCP Specification Document/ Catalogue Number Supplled by BOM Rey
No. o ALS Specification Docurment st Manufacuures | o oryering information | Gonfract N, v i
(GEAD END CLAMP TYPE BURNDY CUVAOAE OR
[EQUIVALENT
ELECTRICAL
5515 5516 | unitis) High strength aluminum dead end clamp. [LK-SH-CO-8000-EL-T5-0026:01 GE (580) cooso INSTALLATION 04
For dead end atiachment of 124 mm alumaowe|d wire. CONTRACTOR
HGT DIP GALVANIZED § TEEL SHACKLE SIZE 16,8
mim (6%
Hot dip gatvarized stanl shackle sizs 15,8 mm (57 -
201268
Uitimate la=d 177.2 K (406000 fos) ELECTRICAL
ss1e 5516 | units) Opaning 24 mm (0.847. ILK-SN.GD-H000-EL-T5-0028-01 oE (s8C) cooson INSTALLATION 04
Clearence length - 89 mm (3.5) CONTRACTOR
Ciw gaivanizad steal grado S bolt 158 mm (587, rut
43038)
GE BBy / ELECTRICAL
For dead end attachmant of 12.4 mm alumevield wire. ELECTRICAL
5520 5520 | wnitis} Inclucing ane dead and clamp (tem 5515) |LK-SN-CE-6000-EL-TS-0026-01 Firsshipyen coosol sTALLATON 04
|ane anchor shackie CONTRACTOR e
one ground ciamp (fem 5371)
SHIELD WIRE ATTAGHIENT SUBSTATION FEEDER
For atachment af 12,4 mm alumeweld vire. ]
Incuding ane dea and clamp (frem 5515) ity ELECTRIGAL
5521 621 | units) orie anchar shackis LK-8N-CO-B000-EL-TS-0026-01 e coosot INGTALLATION o
orie ground clamp (fem 5372) psdlanradhind CONTRAGTOR
and one ground clamp (tem 5378
50 e FLEXSLE CORRUGAT 0 DRANGE CORDUT Iy ==
lsszs 25 [ m | Li-SH-CO-6000- EL-TS-0008-01 INSTALLATION coosor INSTALLATION o5
CONTRACTOR CONTRACTOR
CONNECTOR FOR 50 min CORRUGATED ORANGE
eaall ELECTRIGAL ELECTRICAL
S5z 5526 | unitfs) e | Li-S14-CO-8000-£L-T5-0008-01 INSTALLATION coos01 INSTALLATION 13
'T;pmmésﬂ-waﬂm (CONTRACTOR | CONTRAGTOR.
FVC CONDUIT 50 mm DIAMETER
ELECTRICAL ELECTRICAL
5517 537 | unitts) PVC conduit S0 mm (2 nominal dlamoter, | LK-SN-CD-B000-EL-TE-0008-01 INSTALLATION cousal INSTALLATION o
Elclrical type above ground instaliatian. COMTRACTOR INTRACTOR
PYC CONDUIT 100 mm DIAMETER
ELECTRICAL ELECTRICAL
se3s 5533 | units) PV condut 100 mm (4] namsinsl dismete. | LK-SN-C0-8000-£1-75-0008.01 INSTALLATION cooso1 NSTALLATION ]
Elecirical typs above ground instalistian. CONTRACTOR CONTRACTOR
PG GONDUIT 50 mm DIAMETER
ELECTRICAL ELECTRICAL
6550 5550 | wnitis) FVC conduit SO mm diameter | LK-SN-CD-B000-EL-TS.0008-01 INSTALLATION o501 INSTALLATION 0
Electrioai typs D52 CONTRACTOR CONTRACTOR
[PVC ELBOW 50 mm DIAMETER, R=600 mm
ELECTRICAL ELECTRICAL
5555 5555 | unitis) YO Abowr s taraeier | LIG-SN-CO-8000-EL-TS-0008-01 INSTALLATION coos01 INSTALLATION o
Blettat s 2 CONTRAGTOR CONTRACTOR
50" PVC ELBOW 100 mm DIAMETER, R=600 mm
ELECTRICAL ELECTRICAL
|sss7 sss7 | unitts) [ P a1 0 e et | LIC-SN-CO-8000-£1-T5-0008-01 INSTALLATION coosat INSTALLATION [
et re CONTRACTOR CONTRACTOR
PVC COATED STEEL PIPE STRAP 2 HOLES FOR 50
mim PVE FIPE
ELECTRICAL ELECTRICAL
5565 s565 | unitis) H“;‘;‘“’;“‘fc"“ stoal strap | LK-SN-CO-8000-EL-T5-0008-01 INSTALLATION cooso1 INSTALLATION a3
1 50 mm PVC pipe [CONTRACTOR
Pags 10de 28 %
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Lower Churchill Converters and Transition Compounds Project @
SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS Trarcoro :_ILK-AS-5D-8520-EL-G01-0001-01 [ Reviio E A a4
Hardware & Conduits |ALSTOM Document No.: LCP-SOC-000-B0P-401-003-1L | Revo.: 05
: = BOM Rev
ftem Equipmentisg for | Monopale item Detiiled Description LCP Specification Dacument/ Catalogue Number Supplied by Gomments
No. Ol Eny Dl Unit | onopoie system oy ALS Specification Dscument SO Manufacturer | /6 ering Information | Contract No. N SRty fredeton e
TRANSITION COUPLER FOR 50 mm CONDUIT
ELECTRICAL
ss70 (5ot |Lop soc a0 |Bop [a0r [oos ML [ss70 | units) Baich  |For joining 50 mm PV condul | LK-EN-CO-8000-1.-75.0008-01 INSTALLATION cooset INSTALLATION
1o 50 mm fiquic-ght condat, CONTRACTOR CONTRACTOR
TRANSITION COUPLER FOR 100 mm CONDUIT
§ ELECTRICAL
ss72 st fuep [soc 401 oos |mL [se72 | uniys) Baich | VWalerpiool Sansilion coupler 100 mm | LK-SN-CD-8000-EL-TS-0008-07 INSTALLATION cooson |NSTALLATION a3
ik iotnkg: ¥0c e Py bkt CONTRACTOR CONTRAGTOR
o100 mm fiquid-tight conhut,
LIQUID-TIGHT CONOUIT 50 mm DIAMETER.
ELECTRICAL ELECTRICAL
5576|501 [Lee |soc oo [eop |sor foos [mL [ss7s | wnigs) Batch  [Liquit.Sant Sexibio non metsic condui. | LK-5N-CO-8000-EL-T5-0008-01 INSTALLATION cousm INSTALLATION ©
Diameter- S0 mm [CONTRACTOR CONTRACTOR
CIRUID TIGHT CONUIT 100 mm DIAMETER
ELEGTRICAL ELECTRIGAL
s57a  |s01 |Lcr |soc jona [Bop |40t [oos (ML |ss7a | wnitis) Bateh  |Liquid-tight fiaxible non metalz condut, | LK-SH-CD-8000-EL-T5-0008-01 IHETALLATION coosot (NETALLATION 0
Digmeter. 100 mm. CONTRACTOR
[LIGUID-TIGHT CONNECTOR FOR 50 mm GONDUTT
Liquid-tight connactar ELECTRICAL ELECTRICAL
s |50 |LoP [soc 000 |moP [4ot [oos ML [sse0 | unitts) Bateh  |for connecting 50 mm llquidfight candult | LK-5N-CD-B000-EL-TS-0008-01 INSTALLATION cooson INSTALLATION 03
o 8 jonction box. COWTRACTOR CONTRAGTOR
LIQUID-TIGHT GONNECTOR FOR 100 mim CONDUTT
Liquidt-tight connector " EECTRIGAL ELECTRICAL
sse2  [so1 [Lop |soc|ooo [eop 401 |03 e [sse2 | units) Bl [fockennecan GO mm Ut conduk | LK-SH-CO-8000-EL-TS-0008-01 INSTALLATION coosor INSTALLATION ]
a jonction Bax. CONTRACTOR CONTRACTOR
LTANLESSE‘!EE‘LSTMP
Stalnloss steel strap 20 mm rge ELECTRICAL ELECTRICAL
sses (601 [LEP |soc 000 |BOP [adt Joos ML [sses | unitts) Batch  |tor fiving liquickight condut and eround conductor INSTALLATION coosoi INSTALLATION
on 3 steel structurs. CONTRACTOR CONTRACTOR
Compiate with buckdos
L“Ammm SINGLE SUPERSTRUT CHANNEL
. ELECTRICAL ELECTRICAL
ssa0  [so1 [LeP |soc oo [BoP 401 o3 ML [sss0 | unids) B (2R gl cimam! INSTALLATION coosot INSTALLATION
Cirriensions: 413 mm x 41,3 mm CONTRACTOR CONTRACTOR
Length: 8 m
[ALUMIN SINGLE SUPERSTRUT PVC END COVER
[ — ELECTRICAL ELECTRICAL
5595 S01 |LCP |SOC |ooo [BOP (401 (003 [ML (6896 unitfs) Batch & @ INSTALLATION CDOS01 INSTALLATION
for 41200 series single alurinum channel a2 lalnelisii il

N



CIMFP Exhibit P-03017 Page 148

Lower Churchill Converters and Transition Compounds Project
SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [aLcoR Document to. ;_iLK-As-S0-120-EL-Ga1-0001 01 | Revhai|
SSTR Hardware [ALSTOM Document Ho, : LGP-SOC-000-B0P401-003-ML | Revno]
BOM Rev
Item Equipment tag for | Monopole ftem Detalled Description LCP Specification Document / ; Catalogue Number Supplled by 2l Comments
" Contractor Tag Number unit : - P s Supplier Mamtaciorer | o roation | Contract Ho: raMeDy | e
SHORT STUD FOR LINE POST INSULATOR
g — ELECTRICAL ELECTRIGAL
sss0 |sur [LeP (soc (000 [soF (401 [003 |mw [ses0 | unnis R o e 7 ok a5, INSTALLATION coosa1 INSTALLATION o3
Shiol side 28,7 win (1% EORTEARTE CENTRALITCR
H-LINE INSULATOR # KLOPUZ? or squivalent
STANDARD EVENUTS, DROP-FORGED HOT DIP
GALVANIZED STEEL
L i T el () ELECTRICAL ELECTRICAL
ss51 (501 ek |soc [oso [sor |40t [oos |mw [sesn | unigsh Batch :;;i“;:‘ﬂ'mm sTALLATION cDos01 INSTALLATION -]
Wgreas el il CONTRACTOR [CONTRACTOR
=762 mm @)
HUBBEL #8503 or squivalent
STANDARD MACHINE BOLT [CROSSARM BOLT OR
[ THROUGH BOLT), HOT DIP GALVANIZED STEEL
ELECTRICAL ELEGTRICAL
sesz [so1 |Lop |soc [ooo [BoP [4o1 [oos [w |sesz | wnirs) Bateh |Batl Lenglh = 304.8men (12, INSTALLATION cooso1 INSTALLATION 03
Thread Length = 162 4mm (67 CONTRACTOR [CONTRACTOR
Dis. 19 mm (3/47)
HUBBEL 88912 o aquivalent
LAG SCREW, HOT DIP GALVANZED
eLECTRICAL ELECTRICAL
5653 [so1 [Lee [soc fooo [sop |40t [oos [m [ses3 | unis) Batch  [Lengih 127 mm (57 nsTALLATION coosot INSTALLATION ]
Dia. 12.7 mm (12') CONTRAGTOR CONTRAGTOR
HUBBEL #508756 or equivalant
BOUBLE ARNMING FULL THREAD BOLT 18.08 mm
(3/4), HOT DIP GALVANIZED STEEL LA ESTRBAL
sss4 |so1 |Lcp [soc [ooo [sop |s01 fooa fw [sess | units) Batch INSTALLATION cposot NS TALLATION ]
Complatad vith 4 squam nils
e e CONTRACTOR CONTRACTOR
HUBBEL BAS86 of equiyalent
[DOUBLE-ARMING FULL THREAD BOLT 15.05 mm.
(347}, HOT OIP GALVANIZED STEEL
ELEGTRICAL e EcTRICAL
65 [sot |Lep |soc |oeo [BoP (401 [oo3 |mw [sess | wnitis) Balch  |Compisted with 4 squars muts INSTALLATION cosar INSTALLATION @
Bol Longth « 608, aun (24 CONTRACTOR [CONTRACTOR
[HUBBEL FE834 ur equivalent
GALVANIZED STEEL SQUARE CLRVED WASHER
Viashor sile: 102 & 102 4.8 mm (4" x 4" x 316°) ELECTRICAL ELECTRICAL
sess [so1 |Lop [soc [ooo [Bop |01 uoa [mL |sees | unius) Bateh  |Hole D 2064 m (12/167) INSTALLATION 0501 INS TALLATION ]
5ot Da, 18 mim (147} CONTRACTOR GONTRACTOR
HUBBEL BDF4W1S or equlvalent
LAG SCREW, HOT DIF GALVANIZED
ELECTRICAL ELECTRICAL
5657 (so1 |LCcP |sOC [0o0 |BOP (401 003 |ML |SEST unife) Batch [Lengih 51 imm (2% INSTALLATION COns01 INS TALLATION m
Dia. 6,4 mm (1447 [CONTRACTOR [CONTRACTOR
HUBBEL 8722GP of equivalent
GALYANIZED STEEL ROUND WASHER
Wosher sida; 2 0.0, X 8 Ga ELECTRICAL ELECTRICAL
g6s8 (801 [LoP |soc fooo |BOP [so1 [opa [wi [sess | unitis) Batch  |Hale Dia. 20,64 mm (13116") INSTALLATION coosot INSTALLATION o
Bolt Dia, 18 mm (34"} CONTRACTOR
HUBBEL #6808 or quivalent
GALVANIZED STEEL SPRING LOCK WASHER
Stack: 6 4.8 mm (V4" x 3167 ELECTRICAL
5652 |sot Lo soc [ooo [BoP [4e1 [oo3 |me [sems | uniim Batch  |Hole Dia. 20,64 mm (131167 INSTALLATION cpos01 INSTALLATION o
5o D 19 mm (314} coNTRACTOR [CONTRACTOR
HUBBEL 24037 or equivalent
ROLLED STAPLE COPPER COATED (DIAMONT
FOINT)
—— ELECTRICAL ELECTRICAL
5680 [so1 |Lce |soc [ooo |Bop 401 [a03 |mu |sesn | unitis) Batch ‘ﬁ;‘lyd‘" 12-7::553:1 INSTALLATICN coosoi INSTALLATION 03
lgiiicilahiics CONTRACTOR CONTRAGTOR
HUBBEL #9154 or equivalent v 2
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’Q 1 )
U= BARFD Y Lower Churchill Converters and Transition Compounds Project
SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS AL con pomumert v icasSomsmeL oo s | evvo ]
SSTR Hardware [ALSTOM Dacument No. :_LCP-S0C-000-80P 401003k | Revmo.:]
liem Equipment tagtor | Manapole e Detalled Deseription LEP Specifcation Document/ Gatalogun Humber Supplle st Comments
Ne. S gt Uit | monopole system | oty ALS Spacification Dacument ENppter Wanufactirer | o; ordering Information | Contract No. i e O o
EXTRA HEAVY DUTY ALUMINUM PLATFORM 1067
mm (42°) WIDE
sl pales face 1o face langth 5782 mm (17 ) ELEGTRICAL ELECTRICAL
&661 |so1 |LCP |soc [ooo |BOP |401 |003  |ML |SEB1 unitfs) Batch Beam Length 6086 mm (20 Ity INSTALLATION C0Os01 INSTALLATION a3
Uniform vertical loud; 13813 Ih CONTRACTOR CONTRACTOR
Single centor vofical lsad; 8633 1
 Theea verticst lnads: 3700 Is
I8BEL ACPEHDIEZ
JALUMINUM ALLOY STRAIGHT BOLTED TERMINAL 1
X 110 AASC TO NEMA 4 TERMNAL PAD
e e | G AT AR SRR ELECTRICAL ELECTRICAL
sesz |sp1 [LoP [soc |ooo (o [401 lova [mw fsesz | wnngs) Batch INSTALLATION coosor INSTALLATION o4
1o NEMA 4 ferminal ped. otlemraliei Ao
Totmimal pa vidth - 76 mm (3)
Camplete with stainless sieel bolis, nuls and washers,
SEFCOR #AFNG-13-4A or oquivatont
TEOLTED
|ALUMINUM CABLE MAIN TO CABLE TAP
For cable fo cable connaction
Run: 1 x AAG 4/0-266 MCM; ACSR #4-4/0 AWG ELECTRICAL [ELECTRICAL
1 |Ler |soc [oan [sop |40t [oos |n |sssa [ unis) Batch  |condustor INSTALLATION coos0t INSTALLATION o4
Tap: 1 x AAC 10-266 MOM: ACSR #4410 AW CONTRACTOR CONTRAGTOR
con
Complete Wil stainless steal bolls, nuls and washers
| SEFCOR BACRCT-1313 or equivatent
[ELUNBNUM ALLOY T-CONNE D
|AND COPPER CABLE TO CABLE
Conductor Run or Tap:
Aturminum or cappar 110 §ir-250 MM ELEGTRICAL ELECTRICAL
ss65 [so1 |Loe |soc [voo [Bor [4or [oo3 [mL [sses | wnnis Bawh  [AGSR 1/0(6-1) - 4/0(6-1) INGTALLATION cousor INSTALLATION 0
il = 58,42 mm (2-3041, CONTRAGTOR CONTRACTOR
Lengin = 130.7 mm (55787
Compieta wilh wainlos: slrel bos, nuts and washors,
|[BURNDY SNNTR29A20A or equivelant
ITWC CCKDUCTOR LONG
[BARREL
For 750 MEM canductor ELECTRICAL ELECTRICAL
E66G (601 |LCP |sOC (000 (BOP [401 (003 |ML |S666 unitis) Balch  |Swd Haole Side 12, 7imm (142in) INSTALLATION CDOS01 IMSTALLATION LE]
Stud holo spacing 45 mm (1-36in) CONTRACTOR COWTRACTOR
Toful Longth = 174.5mm (B.7iny
BURNEY #YA392H or oquivsient
45 FT SOUTHERN YELLOW PINE POLE
Pote longth: 13715 mem (45 FT), Giass 1
i mam circumfarence al top 558 mem (277 e el
ss67 |so1 |uce |soc feno [mor |so1 |ooa [m [sesz | unms) Batch [/ r e ik AL INSTALLATION icoosa INSTALLATION
H]‘:mlm ciroumteiance o wtom 1092 may CONTRACTOR CONTRACTOR
STELLA-JONES maodal or equivalant
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] Lower Churchill Converters and Transition Compounds Project (@
SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS [NALCOR Document No. : ILK-AS-SD-8520-EL-G01-0001-01 | Revho.:] e
Bolts, Nuts & Washers ALSTOM Document No. : LCP-SOC-000-BOP-401-003-ML RevNa.:| 08
Item TR Uit | Eaulpmenttagtor | Menopole Item Detalied Dascription: LGP Specification Document ! T Rl Catalogue Number Supplied by i u;"’_":n“";“ Comments
No. L i Monopole system aty ALS Specification Document PR or Qrdering Information | CantractNo. Y s
STAINLESS STEEL BOLT 12,7 mm DIAMETER, L=§0
mm
ELECTRICAL ELECTRIGAL
5702 |soi |LcP [soc 000 |BoP 4ot [ooa (ML (5702 | unitis) Batch  |Hexagonal stainioss stee bolt 5316 INSTALLATION coos01 INSTALLATION 0
Diamtor: 12,7 mm CONTRACTOR CONTRACTOR
60 mm
STAINLESS STEELBOLT 12,7 mm DIAWETER, L4
mm
ELECTRICAL ELECTRICAL
570|501 [LcP s0C |00 |BOP Je01 (003 |ML 5709 | unis) Balch  |Hexagonal stainless stool bokl S5316 INSTALLATION comser INSTALLATION u
Diametor: 12,7 mm CONTRACTOR [CONTRACTOR
Length; 45 mm
STAINLESS STEEL BOLT 12,7 mm DIAMETER, L=40
mm
ELECTRICAL ELECTRICAL
5707|501 |LGP |s0G 000 [BOP 401 |003 |ML (6707 | umitis) Bateh  |Hexagonl stainless steel bok 55316 INSTALLATION coosat (NSTALLATION ]
Giametor: 12,7 mm CONTRACTOR CONTRACTOR
Lengeh: 40 mm
SILICON BRONZE BOLT 12,7 mm DIAMETER, L=45
mm
ELECTRICAL ELECTRICAL
5110 [s01 [P [soc [o00 |Bop 401 003 ML (5710 | wnish Batch  [Hexaganat sicon branzs bolt INSTALLATION coosot (HSTALLATION @
Dlameter; 12,7 mm CONTRACTOR CONTRACTOR
Length; 45 mm
GALVANIZED STEEL BOLT 12,7 mm DHAMETER,
ELECTRICAL ELECTRICAL
5727 1§01 |LCP |SOC [000 |BOF |401 |003 |ML |5727 | unilfs) Balch INSTALLATION jcDas0 INSTALLATION =1
[CONTRACTOR [CONTRACTOR:
STAINLESS STEEL THREADED STUD & mm
ELECTRICAL ELECTRICAL
5730 501 |LcP |soc 000 |Bo [401 [oua |l [720 | unitis) Batch | Stainless stoct 55304 twanded stud INSTALLATION comsat INSTALLATIGN 03
lor ek i ste ol e CONTRACTOR CONTRACTOR
Thicad: 6 ram x 20 mm long
Shank: § mm kong
(GALVANIZED STEEL BOLT 159 mm DIAMETER,
L=80 mm
= ELECTRICAL ELECTRICAL
5732|501 [LeP |soc|oen [Bor a0t 003 |ML (5732 | unitis) Bakch (oA mstnized siet{bok INSTALLATION coosat INSTALLATION a3
Diameter. 15,9 mm CONTRACTOR CONTRACTOR
Length; 80 mm
(GALVANIZED STEEL THREADED ROD 12,7 mm
DOMEFER ELECTRICAL ELECTRICAL
5735 ST |LCP |SOC (000 (BOF [401 |003 (ML |5735 | unilfs) Batch & od INSTALLATION CDOS501 INSTALLATION a3
Dismeter: 12.7 mm CONTRACTCR CONTRACTOR
STAINLESS STEEL NUT 12,7 mm DIAMETER
ELECTRICAL ELECTRICAL
st40 (501 |Lcp [soc {ono |Bor (401 003 [ML (5740 | wnits) Batch  |Hexagonal stool nut 53304 INSTALLATION coesot INSTALLATION 0
Diameter. 12.7 mm CONTRACTOR CONTRACTOR
|GALVANIZED STEEL NUT 159 mm DIAMETER
ELECTRICAL ELECTRICAL
5743|501 [LcP [soc joos [BoP 401 fooa L [s7a3 | units) Baich | wharl s s INSTALLATION comsot INSTALLATION o
ks CONTRACTOR [CONTRACTOR
meter; 15,9 mm
SILIGON BRONZE NUT 12,7 mm DIAMETER
ELECTRICAL ELECTRICAL
5745 501 |LCP (50C [000 |BOP (401 (003 (ML |5745 | units) Batch | Mexagonal silicon bronze nut INSTALLATION CDosa1 INSTALLATION o3
Dameler 12,7 mm CONTRACTOR CONTRACTOR
GALVANIZED STEEL RECTANG ULAR REGULAR
SPRING HUT 12.7 mm DIAMETER
ELECTRICAL [ELECTRICAL
5747|501 |Lep [soc oo [soP (401 |00s Mo [s7a7 | amitis) Baich | Galvanized steel rectangular rogular spring nut INSTALLATION coosat INSTALLATION 03
ot Use with single superstrut channal CONTRACTOR CONTRACTOR
Dismster: 12,7 mm i
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,_\x G wAETRY Lower Churchill Converters and Transition Compounds Project @
SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS |naLcor Document ba. : 1Lk-As.SD-8520-EL-Go1-0001a1 [ Revio.i] el
Bolts, Nuts & Washers |ALSTOM Document Ho. : LCP-SOG-000-BOP401-003-44L | Reviio.:] } ? o
Item | Equipmenttagfor | Monopale iters Detalled Deseription LCP Specification Document / Catalogue Number Supplied by WOM e Comments
No. Rentracar Tay Number Uit | ponapale system aty ALS Specification Document. Suppiier Manufactres | o ering Information | Contract No. Ipkitind by MRSTRIRR
|GALVANIZED STEEL NUT 12.1 mim DIAMETER
ELECTRICAL ELECTRICAL
5745 |01 |LCP |SOC (000 |BOP (401 (003 [ML [5748 | unitis) Baich |fiexigenal Dabiuninsc staal it INSTALLATION coosat INSTALLATION 03
Diamster: 12,7 mm [CONTRACTOR CONTRACTOR:
STAINLESS STEEL FLAT WASHER FOR 12,7 mm
BOLT DIAMETER
ELECTRIGAL ELECTRICAL
|s7s0 501 |LCP |soc 003 [ML |5750 | uniti=) Baich ?wf:‘:tedl-l'ryﬂm“.m INSTALLATION CD0501 INSTALLATION a
"' ] CONTRAGTOR [CONTRACTOR
SILICON BRONZE FLAT WASHER FOR 12,7 mm
BOLT DIAMETER
ELECTRICAL ELECTRICAL
5756|501 |Lep |soc [aon |Bor |41 [003 ML |s7ss | unixs) Batch  [Silicon bronze flat washer INSTALLATION coosot INSTALLATION @
For bon diametsr 12.7 mm |CONTRACTOR CONTRACTOR
IGALVANIZED STEEL FLAT WASHER FOR 12,7 mm
BOLT DIAMETER
ELECTRICAL ELECTRICAL
s7s8 (so1 [LoP |soc 000 (5o (401 (003 |ML (578 | units) Balch | Galvanized stesf flat washer INSTALLATION cousot INSTALLATION 03
Fot bot diameter 12,7 mm CONTRACTOR CONTRACTOR
GALVANIZED STEEL FLAT WASHER FOR 15,8 mm
BOLT DIAMETER
ELECTRICAL eLeCTRICAL
ls758 501 |LCP [s0c [00n [BoP |40t |03 |ML [5758 | wnitis) Baich  |Galvanized stes fist vasher INSTALLATION coosot INSTALLATION o
For bolt ciameter 15,8 mm CONTRACTOR coNTRACTOR
STAINLESS STEEL LOCK WASHER FOR 127 mm
BOLT DIAMETER
, ELECTRIGAL ELECTRICAL
5170 |60t |LeP |soc |ooo [mor (401 (oo [wi (5770 | wnitis) Baicny Sy ctasl ok ysier 85316 INSTALLATION cooso: INSTALLATION 03
P A el c CONTRACTOR
Msl.l:ouammcummmmu—
BOLT DIAMETER
ELECTRICAL ELECTRICAL
5175 |so1 |Lop [soc |noo |sor[4or [o0a ML (8775 | unis) Batch lackwashar INSTALLATION cooso1 INSTALLATION 03
Far bolt diametor 12,7 mm CONTRACTOR CONTRACTOR
GALVANIZED STEEL LOCK WASHER FOR 12,7 mi
|[BOLT DIAMETER
ELECTRICAL ELECTRICAL
srre |s01 [Lcr |soc [000 [sor |01 [oo3 |ML (5778 | units) Batch INSTALLATION cDosot INSTALLATION 03
For bol diameter 12,7 mm |CONTRACTOR | CONTRACTOR
(GALVANIZED STEEL LOCK WASHER FOR 16,9 mm
BOLT DIAMETER
ELECTRICAL ELECTRICAL
s7a2  [so1 [LCP |s0G 000 [BOP {401 (003 |ML |52 | wnitis) Batch  |Galvarized stesl lock washer INSTALLATION oo INSTALLATION 03
For bok diameter 15,9 mm CONTRAGTOR CONTRACTOR
STAINLESS STEEL BELLEVILLE WASHER FOR 12,7
mm BOLT DIAMETER
ELECTRICAL ELECTRICAL
5790 501 |LCP |SOC |000 |BOP [407 |003 (ML |6780 | unit{s} Batch  |Stainless steel ballevile washer 55 17-7PH INSTALLATION CO0S01 INSTALLATION o
For balt diamatar 12.7 mm CONTRACTOR CONTRACTOR
Flat Inas: 2857 g (6300 Ibs) approx.
GALVANIZED STEEL BEVEL WASHER 815.9mm
NOM.
[ELECTRICAL ELECTRICAL
s7e1  [s01 [LoP [soc |ooo [Bopfeot |02 jtaL [s7s1 | unitts) Batch | Galvanized stoel bavel woshor INSTALLATION cooso WETALLATION 03
Far bolt dameter 15.8 mm CONTRACTOR CONTRACTOR
Side dimension: 32 mm ’ '
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f\" I e ]
4 nacwml; Lower Churchill Converters and Transition Compounds Project @
SHOAL COVE TRANSITICN COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIFMENTS [renceon ocument vo. . iuk-as 50-520-51. co1-0001-01 [ Revno ] £
Bolts, Nuts & Washers lALSTOIlDo:umHo.: LCP-SOC-800-BOP-<401-003-ML Rev No. © o8
4 5 BOM Rev
Item Eguipment tag for | Manapole ft=m Detalled Description LCP Specification Document/ Catalague Number Supplled by Comments
No. Contractar Tag Number Unit Monopole system aty ALS Spacification Document Supplier Manufacturer or Ordering Information Gonlract No, Installed by uwd‘lltlr:“g the
STAINLESS STEEL QUICK BOLT 6 mm DIAMETER
Staininzs steal quick bolt S5316
Ciamatar: & mm ELECTRICAL ELECTRICAL
6786 501 (LGP (SOC |000 [BOF 401 (003 |ML |5795 | unit{s) Batch  [Langth: 44 mm INSTALLATION CO0%01 INSTALLATION 03
Threaded length; 18 mm [CONTRACTOR CONTRACTOR
Compate with nut, flat and lock washer
[GALVANZED STEEL BOLT 15,3 mm DIAMETER,
L=60 mm
batt ELECTRICAL ELECTRICAL
5821 501 |LCP |SOC |000 | BOP 401 [003 ML (5821 | unlt(s) Batch | das INSTALLATION CDOs01 INSTALLATION s
Dlamater: 15,8 mm CONTRATTOR CONTRACTOR
Length: 50 mm
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'-‘KM e TR Lower Churchill Converters and Transition Compounds Project @@)
SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS NALCOR Document No. :_ILK-A5-5D-8520-EL-G01-0001-01 e
Connectors jaLsTOM ; LEP. I L g
Item AN g Wit it | Eauipmenttagfor | Manopole Htem Datailed Description LCP Specification Document | S T Catalogue Number Supplied by gy u“&”‘“'x‘e Commants
No. Wanopole system aly ALS Specification Document 4 ANUREIIET | o1 Ordering Information | ContractNa. e £t i
[Foi lelewanva sas I <A5 S0 8200 ELF 01002501
§701 501 |LCP |SOC [000 [BOP [401 |003 (ML |6701 | uniis) Balch \AL-Corons Ring ILK-5N-CO-8000-EL-TS-0026-01 GE (PES) TeO ICD0501 D4
[Far referance see ILK-A5-S01-5200 EL Fa4-D325-01
5702 |01 Lo [soc [ooo (Bop[ao1 |ooa ML (6702 | units) Batch ';:;“’;‘:";h‘""’”"”‘" iseietieinr and [LK-SN-CD-BOD0-EL-TS- 026-01 GE (PES) L) coos01 04
Far Tolararee e 1K AS-SO-I 20 E1 F o1 002307
503 [s01 |cp [soc aoe |sop[401 a0 L (6703 | wnits) Bateh  |AL-Through Tubre fo Tube Straight ILK-SN-CO-B000-EL-TS-0026-01 cE (PEs) a0 coos01 04
AL-Through Tub= Ta Tube t 90 Deg o eivioncs soe TS S0 650 BLF S OEA Y
6704 |so1 fce |soc (0oe [sop 4ot foos [mL |s7o4 | units) Baich ILK-SN-CO-8000-EL-TS-0025-01 o€ PES) e coosat o
AL Ter Tube-Tube-Tubs (Right) For relvience son RAS SO B30 ELF 02501
6705 [s01 |Lcr [soc fooo |mor (401 |ooa |mL [a7os | unids) Batch ILK-SN-CO-6000-EL-T5-0025-01 GE (PES) 8D coos0r 04
AL-Connectar 80 deg Plam Type Tppie Far TeTenos oor 1A 509208 EL P01 56200
6706|501 LeP |soc fooo [BoP 401 [oos |ML [6706 | unitis) Gkl [FHOE B TiAconmecior i by 1LK-SN-CO.8000-FL-TS-0026-01 e (PES) T80 cooso1 o4
Al-Tee off connector Tube-Tripple Flexible [Far reference see ILK-AS-SD-AU0-GL FO1 002301
5707 |so1 |LoP [soc o0a |Bop 4ot (003 ML (6707 | unitts) Batch ILK-EN-CO-B000-E1.75-0026-01 GE (FES) T8O cbiosot o4
(AT s oif connector Single Flexibls o pify ; TR S5 a0 BT
s708  |s01 |Lce |soc |oon |mor faot [oos L [s7oa | unisy Bawh |TriAple Flexible ILK-EN-CO-8000-EL-TS-0026-01 GE (PES) 78D coosol INSTALLATION 04
|CONTRACTOR
Al Spacer for Tripplex Flexible ELECTRICAL ot Se K AS S0 RO ELF T o
6703 [so1 |Lep [soc jona [sop 4ot |00 fme fe7os | units) Batch ILK-SN-CO-8000 £L-TS-0026.01 GE (PES) 8D c0os01 INSTALLATION )
CONTRACTOR
AL-Paim Type Stalght Trippie Newible Ep— T et 7o 1T A5 S5 PR F T A0 T
6710 |s01 |LoP |sOC [000 |BOP (401 |003 [ML |5710 | unitis) Batch  |Ponnectarfar 1LK-5N-CD-B000-EL-T5-0026-01 GE (PES) TBD CDos01 INSTALLATION 04
CONTRACTOR
[AL-Faim Type straight Trppic flexible R [For hrece wes LRSS K00 B P01 02T
Connector for HY LFL CAP |
skl 501 [LCP |soc 003 (ML [§711 | wnit(s) Batch ILK-SN-CD-8000-EL-TS-0026-01 GE (PES) TBD CD0S01 INSTALLATION ™
CONTRACTOR
Brass- -Paim Type Cannectar far LULFL GAP ELECTRICAL o eferancs mes G Fo-SDF AW FLFO 005
112 (st |Lep [soc |00 |BOR (41 {00 ML (6742 | unitfs) Batch LK-5N-CD-8000-EL-TS-0026-01 GE (PES) Ten cooson 04
Brassonnector for Earthing Gable Fius Ty G e
113 [so fLer [soc P (401 Jooa (ML fa713 | wnitgs) Ssich  [GY PVC Insuleted Cable 12.4mm dia {AWD ILK-BN-CO-8000-EL-TS-0026-01 e (PES) a0 consot o
{9 e
o e LS R F EET
6714|501 [LcP |soc ooe (aor |40t 003 ML [s714 | units) Batch :tm;";;:"’”""”""m" ILK-SN-CD-8000-EL-T5-0026-01 GE (PES) TED coosor o4
LT raan dod Tes ol T bAIG Fiedilatn e e TR 0 B0 ELF RO T
6715 501 |Lep |s0c |ooa [Bap |40t [oos [mL Jeits | uni L il R b 1LK-H- G- B000-EL. T8 0026-01 € (PES) THO 00501 0
End Gap with provision for nstaliation of o vefaronos 2o AT £5 B8 ELT 010757
6716 1501 |LCP [SOC [0D0 [BOP |401 (003 (ML |57T16 | unit{s] Batch 1X17SO0MCM AAC (g 38.72mm} Conductor as ILK-5N-CD-8000-EL-TE-0026-01 [GE (PES) TBD |coas01 o4
damping cable
AL-Bus Support For mlsrence see LK-AS-SD B00-E.-FO1 202301
6117 |so1 L [soc o0 |ao [aot 00 [mu [s717 | wnitie) Batch LK-5-CO-8000.£L-TS-0028-01 GE (PES) T80 co0s01 o4
ALStraghi-TrpleA-Connecior o renes vee 105 SO-RATO EL TOT Tz 07
6718|501 |Lop [soc |oon |BoP |01 |ooa ML |71 | wnitts) Balch LK-S-CE-8000-EL-TS-0026-01 GE (PES) TeD co0s01 04
Connecior for Cable Sealing End o Eo ]
6715 501 |LCP |SOC (000 [BOP (401 |00 (ML (6715 | unit(s) Batch ILK-SN-CD-8000-EL-T5-0026-01 GE (PES) TeD CD0501 04
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Document Front Sheet

Q\¥ nalcor

ECRWVER CHURCHILL PRO

energy

NE-LCP Contractor/Supplier

Contract or Purchase Number and Description:

CD0501-001 Lower Churchill Converters and
Transition Compounds

Contractor/Supplier Name:

Alstom Grid Canada ULC.

Document Title:

Soldiers Pond Converter Station
Bill of Material - High Voltage Equipment

Total Number of Pages

Incl. Front Sheet

61

Contractor Document Number:

LCP-SOP-000-80P-401-001-ML

Revision Number: 05

Supplier Document Number:

Revision Number:

£ |NE-LCP Document Number: NE-LCP Issue Number: B4
C
L
; ILK-AS-5D-8221-EL-GD1-0001-01
Approver’s Signature: Date (20-Jan-2017): Review Class:
Comments: Equipment Tag or Model Number:
REVIEW DOES NOT CONSTITUTE APPROVAL OF DESIGN DETAILS, CALCULATIONS, TEST METHODS OR MATERIAL DEVELOPED AND/OR SELECTED BY THE
[CONTRACTOR, NOR DOES IT RELIEVE THE CONTRACTOR FROM FULL COMPLIANCE WITH CONTRACTUAL OR OTHER OBLIGATIONS,
01 - REVIEWED AND ACCEPTED — NO COMMENTS
02 - REVIEWED — INCORPORATE COMMENTS, REVISE AND RESUBMIT
03 - REVIEWED - NOT ACCEPTED
04 - INFORMATION ONLY
05 - NOT REVIEWED
o Lead Reviewer: Date (dd-mmm-yyyy): Project Manager: Date (dd-mmm-yyyy):
s
o]
= NE-LCP Management: |Date (dd-mmm-yyyy):

General Comments:
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Labrador-Island Link Limited Partnership

Contract CD0501-001

Lower Churchill Converters and Transition Compounds Project

SOLDIERS POND CONVERTER STATION

BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT

PHA-ILK-AS-SD-8221-EL-G01-0001-01

REV

PHA-LCP-SOP-000-BOP-401-001-ML

02

ASSUMPTION:
PRIORITY 1 _ FEEDER1 _ AC FILTER F2 + F3 (Refer to 5LD signed on 02/03/2017)

Q> nalcor

Page 155

ergy
PROJECT
PREPARED A:lar1? Ivo Georgiev 16 Lower Churchill Converters and Transition Compounds Project
Asbed ki F"E
VERIFIED 20-Jan-17 Kojakian AK 2, 5
Soldiers Pond Converter Station
APPROVED 204an-17 Eric Guimond EG !Bill of Material - High Voltage Equipment
DATE NAME SIGNATURE
lAlstom document number Alstom Naicor document number LCP Status
Revisfon
LCP-SOP-000-BOP-401-001-ML 05 B4
Internal document number {when applicable] '\‘:c‘::?:l ILK-AS-5D-8221-EL-G01-0001-01 pake TOTAL Shests
0z 52

This document i the exclusive property of ALSTOM GRID and shall not be used, copied o

ies withowt prior

CONFIDENTIAL
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SCHEDULE OF MODIFICATIONS

CONTRACTOR PAGE /
COMPANY REV|
REV DATE MODIFICATION CONTENTS SECTION
PREP, VER. APP,
Al 01 8-Sep-15 16 AK EG Original issue
Bl 02 3-Jun-16 1G AK EG Issued for Implementation and Use
B2 03 27-Oct-16 1G AK EG Eued for Implementation and Use
B3 04 20-lan-17 1G AK EG lssued for Implementation and Use
B4 05 20-Jan-17 1G Al EG Issued for Implementation and Use
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Reference drawings
ILK-AS-5D-822D-EL-804-0001-01 SOLDIERS POND CONVERTER STATION/AC YARD POLE 1 SIDE/PLAN VIEW AND SECTIONS
ILK-A5-SD-822R-EL-B04-0001-01 SOLDIERS POND CONVERTER STATION/AC YARD POLE 2 SIDE/PLAN VIEW AND SECTIONS
|LK-A5-5D-8220-EL-DS90003-01L | SOLDIERS POND OUTDOOR HIGH VOLTAGE/EQUIPMENT MOUNTING DETAILS-AC YARD
ILK-AS-5D-8220-EL-D99-0022-01 SOLDIERS POND OUTDOOR HIGH VOLTAGE/EQUIPMENT MOUNTING DETAILS-DC YARD!
ILK-AS-5D-8220-EL-D99-0023-01 SOLDIERS POND bUTDOOR HIGH VOLTAGE/EQUIPMENT MOUNTING DETAILS-AC FILTER

ILK-AS-SD-8228-EL-B04-0001-01 | SOLDIERS POND CONVERTER STATION/CONVERTER TRANSFORMER & AC DELTA/STAR POLE 1/PLAN VIEW AND SECTIONS

ILK-AS-SD-822P-EL-B04-0001-01 | SOLDIERS POND CONVERTER STATION/CONVERTER TRANSFORMER & AC DELTA/STAR POLE 2/PLAN VIEW AND SECTIONS

ILK-AS-5D-822G-EN-B01-0001-01 SOLDIERS POND /VALVE HALL POLE 1/GENERAL ARRANGEMENTS
1LK-AS-5D-822U-EN-801-0001-01 SOLDIERS POND /VALVE HALL POLE 2/GENERAL ARRANGEMENTS
ILK-AS-5D-822B-EL-B01-0001-01 SOLDIERS POND /DC YARD /GENERAL ARRANGEMENT
[1LK-A5-5D-8221-EL-B99-0002-01 SOLDIERS POND CONVERTER STATION/GENERAL GROUNDING GRID LAVOUT
1LK-AS-50-8221-EL-B99-0003-01 SOLDIERS POND CONVERTER STATION/CONTROL BUILDING/GROUNDING PLAN
SOLDIERS POND BUILDING AND OUTDOOR CABLE TRAYS AND TRENCHES - GENERAL ARRANGEMENT LAYOUT AND

ILK-A5-5D-8220-EL-806-0001-01 SECTIONS

BPE-HP1153 - BBA Cable tray BOM reference number on hold

%?%VX
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o
( {\? nalcor
cos . - energy
BILL OF MATERIAL (BOM)
LCP-NALCOR
SOLDIERS POND CONVERTER STATION
BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT
T

Legend Description Examples Sael(s}
00xX AC-DC Room & Battery  |AC-DC Room & Battery

10K Control roem Control and PEC roams squipment

2200 Cable Trays Cable trays and accessaries

AC Fllters Major

290K  miplsiniri |CT, Surge arresters, Reactors, Resisters, Capacitors

40XX DC Major Equipment Broakers, Disconnect switches, CT, VD, SA, Reactors, Capacitars

A AC Major Breakars, itches, CVT, CT, Surge arresters

4BXX Cabinats & Junction boxes |Equipment cabinsts, Junction Baxes

460X Insulators Post insulators, String Insulators

50XX Cables & Bus Bars Tubular bus bars, Aluminum conducters, Cables, Shivid wires

510X AC Yard Connectors Boited connectars, Walded connectors, Conductor spacers, Bus supports, Flexible braids,

Compression Cannectors |,
o & Strain Relief Connactors SeERTEN
sl [ " , Rods, % conn (walded, compression, bolted) and braids, Grounding mats,
Fence grounding material
54K Cable Trenches Frefabricated cable trenches and fittings
|Overhead |ine hardware, Shield wire hardware, PVC eonduits and fittings, Steel conduits and fittings, Flexible

5500 Hardware & Conduits | & ard Thiings

STXX Bolts, Nuts and Washers  [Bolts, Nuts, Lock washers, Flat washers, Belllavilla washers, Threaded rods, Threaded studs

XX Valve Hall Connactors |Belted connactars, Canductor spacers, Bus supports

6200 DC Yard Connectors Boltad cannectars, Conducter spacers, Bus supports

&30 Star-Delta Cannectors Bolted connectars, Conductar spacers, Bus supports

400 AC Filters Connectors  Balted cannectors, Conductor spacers, Bus supports

Consatidated BOM List

Rev Document no Rev Sheet Fallowing Last Shest
NE Decument no Sheet.
ILK-AS-SD- -EL-G01-0001- LCP-50P-000-BOP-401-001-
: e/ B4 ol 05 | 5 6 52
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L nalco

r

9l

Lower Churchill Converters and Transition Compounds Project

SOLDIERS POND CONVERTER [uaLcoR Document o, : iLi-AS-5D-8221.ELG01-000101] Rev o, o] Bd
EQUIPMENT |ALSTOM Document No. : LCP-SOP-000-BOP-301-001-ML | RevNo.:| 05
Item | Equipment tag for | Manapole ltem Detail Descriptian LGP Specification Dacurment / Gatalogue Number | Supplied by BOM ey Comments
tor T
No. CoRtACRr Ay NUEive Unit | ponopole system | Gty ALS Specification Document Suppliar WManufactursr | o ordering Information | Gontractho, |  'etalied by 3:;':"':
7 ELECTRICAL
a001 [s01 [Lcp [sop [oon |BoP |40t 001 [mL |00t | unis) |FZESF-470000 2 [HMI CONTROL PANEL GE (38C) “"";":;if L D501 INSTALLATION 03
CONTRACTOR
| 622)-BAT-84-1001
- ELECTRICAL
0030 (501 [LCP [sOP |ona [BOP (401 [001{ML (0030 | unitis) (S o e se0 2 125 VDG BATTERY GE (SBC) E“é”"“_" deix cpsol INSTALLATION 03
sl aptile CONTRACTOR
ELECTRICAL
0034 |501 LGP (S0P 000 (BOP (401 001 ML [0031 | unitis) |S22eanT oo oot 2 |48 VDC BATTERY GE (SBC) D501 INSTALLATION 3
CONTRACTOR
0032 |501 LGP |80 000 |BOP |401 001 ML |ou3z | unitgs) |T22 Sh 570004 2 |AUNILIARY AC-DC GONTROL PANEL GE (S80) cosot INSTALLATION 03
CONTRACTOR
[ ELECTRICAL
0033 (501 |Lcp |sop 000 (0P (401 footfm 0033 | unit(s) [EEEcs 922002 VALVE COOLING SYSTEM-LY GE (SBC) cos01 INSTALLATION 03
tlegripghen CONTRACTOR
E—— ELECTRICAL
o034 |501[LeP |sop |ooo (BOP 401 {001 [ML 0034 | unit(s) [P22) 502 100 2 |VALVE COOLING LV DISSONNECT SWITGH GE (sec) consol INSTALLATION o8
CONTRACTOR
] uecTmon
0035 501 |LCP SO (000 [BOP 401 001 (ML {0035 | anitjs) 2225 Do 52200 4 |swiTcHeoARD GE (SBC) cosar INSTALLATION @
Possgmbnne] CONTRACTOR
0036 |01 |LoP |sop |voo |Bop [401 |01 |ML [003s | unitis) |ezzs-swo-sz-0002 1 |EMERGENCY SWITGHGEAR GE (SBC) D501 @
0037 |s01 |LcP [SOP (000 |BOP |01 (001 |ML 0037 | unitis) |Soas oo e oo 2 |MAIN SWITCHGEAR GE (S8C) D501 n
e ELECTRICAL
004 [s01 |Lep |sop [ouo [BoP (401 |001{ML (0040 | unitps) [FE2 SHR 41002 4 |125VDC BATTERY CHARGER GE (sBC) cD501 INSTALLATION 03
e S CONTRACTOR
smone asermon
0041 [501 LGP |50P (000 |BOP [401 (001 ML |0041 | unit(s) |Z25-SHADE1002 4 |48 vDCBATTERY CHARGER GE (880) coso1 INSTALLATION 02
Pl CONTRACTOR
ELECTRICAL
0082 (501 |LCP [SOP Jo00 |BOP |401 [001|ML (0042 | unitgs) m’""""': 2 |125vDe Fuse pox GE (SBC) D501 INSTALLATION 03
CONTRACTOR
ELECTRICAL
o043 |501[LcP [sop [ooo |BoP 401 [001(mL |o0ds | unitis) [2ie 1ot 2 48 VDG FUSE BOX GE (SBC) cosot INSTALLATION 03
CONTRACTOR
i ELECTRICAL
0044 (501 [LeP |SOP |ooo (8P 401 |00t (ML foves | unitis) [T CPBeite 4 |125 vDC MAIN PANEL GE (sBC) D501 INSTALLATION 0
22..GF. 542001 CONTRACTOR
5225 DPB-86-1001 ELECTRICAL
anes |s01 |LcP |sop |ooo [mop [401 |o1 |ML |0045 | unit(s) |szescr.ss10m 3 |48VDC MAIN PANEL GE (SHC) coso INSTALLATION o
B225-CP-85-2001 CONTRACTOR
Erpa ELECTRICAL
0046 (501 |LCP [SOP |000 [BOP (401|001 (ML (0046 | unitis) [5r ore sesmas 4 [125 vOC OUTDOOR EQUIPMENT distribuian Panei GE (sBC) cosol INSTALLATION s
CONTRACTOR
R ELECTRICAL
o047 |501 |Lcp [sop foon (BOP |401 |001 ML |ooa7 | unitts) |522,0R-ER0000 2 |BUILDING SERVIGES DISTRIBUTION PANEL GE (S8C) cosot INSTALLATION ]
CONTRACTOR
224 oP8 20002 OUTDOOR EQUIPMENT DISTRIBUTION PANEL 208/120 FLESTRION.
0048 (501 LCP [sOP [00a [BOP (401 001 [ML (0048 | unitys) |T21 20552007 e (s8C) coso1 INSTALLATION .5
! c
CONTRACTOR "
P ELECTRICAL
0043 (501 LGP |SOP (000 (BOP [401 001 (ML |004s | unitis) |%22¢-2PB-S-0004 2 [INDOOR LIGHTING DISTRIBUTION PANEL B (58C) cosot INSTALLATION o3 'A
CONTRAGTOR
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Lower Churchill Converters and Transition Compounds Project
SOLDIERS POND CONVERTER [NaLGOR Document No. : iLK-AS-50-8221-£L-6010001.01] Rev o.
EQUIPMENT |ALSTOM Document No. :_LCP-SOP-100-80P401-001-ML | RevMo.:
Itam Equipment tag for | Monopole Hem Detail Deseription LCP Specification Documant / i Catalogue Number | Supplied by BOMBSY Comments
No. SRR SClorTAg BN B Unit | Monopote system aty ALS Specification Document Erpie Manufacturer | - ordering Information | Contract No, |  Stalied by ‘t','::?::"?
e ELECTRICAL
0050 501 |LCP |5OP (000 [BOP (401 001 ML (0050 | unitts) [T TE-00 2 |BUILDING SCE AUXILIARY TRANSFORMER GE (s8C) coso1 INSTALLATION o
CONTRACTOR
e ELECTRICAL
0081 (501 LGP |SOP |000 (BOP |401 001 (ML 0051 | unitgs) 1224 T-2+0002 2 |OUTDOOR EQUIPMENT AUXILIARY TRANSFORMER GE (SBC) coso1 INSTALLATION 03
CONTRACTOR
= ELECTRICAL
o052 501 |LcP |s0P (000 (ROP 401 001 (ML 0052 | wnit(s) |2 T 00 2 |INDOOR LIGHTING AUXILIARY TRANSFORMER GE (88¢) coso1 INSTALLATION 03
e CONTRACTOR
o ELECTRICAL
0053 {501 [LEP |SCP |000 (BOP 401|001 (ML 0053 | unit(s) [T 7-as 0008 2 |AC-DC YARD LIGHTING AUXILIARY TRANSFORMER GE (8BC) 0501 INSTALLATION 03
CONTRACTOR
ELECTRICAL
s0s4 {501 [LcP Jsop [ooo [sop [a01 oot 1L |oose | untis [E2%crE ss0e0s 2 [ACDCYARD LIGHTING DISTRIBUTION PANEL 600347 e dacy sl R e =
. CONTRACTOR
ETr— ELECTRICAL
0055 |501 |[LCP |SOP 000 |BOP |401 |001|ML |0058 | unit(s) |sx2J-T-83-0007 2 P&C AUXILIARY TRANSFORMER 600-208/120 V (GE (SBC) CD501 INSTALLATION a3
|B22X-T-83-0006 CON
ELECTRICAL
0086 [s01 [Ler |sop [o00 [BoR [401 001 ML [o0ss | unitis) |sezs.0p 83000 CONTROL PANEL DISTRIBUTION PANEL GE (SBC) cos01 INSTALLATION ]
0057 {501 |LCP |SOP 000 [BOP [401 (001 (ML |oos7 | unitis) |70 T 000 2 |INDOOR LIGHTING CONTROL PANEL GE (SBC) cosot 03
m— ELECTRICAL
0058 [501 |LCP SOP 000 |ROP [401 |001|ML [0088 | unitis) | Ty cn seome 2 [AG-DGYARD LIGHTING GONTROL PANEL GE (SBC) coso1 INSTALLATION 03
CONTRACT:
ELECTRICAL
0059 |501 |LCP [SOP [000 |2OP |401 |001|ML |0058 | wnit(s) [ezzs--53.0001 1 |CONTROL AUXILIARY TRANSFORMER GE (8BC) D501 INSTALLATION 03
CONTRACTOR
ELECTRICAL
nosa (501 |LCP [s0P Jooo (2o 401|004 [ML (0080 | wnitqs) [sz2s-ops.sa-000n 1 |ESSENTIAL LOAD DISTRIBUTION PANE GE (s8C) cosot INSTALLATION ]
CONTRAGTOR
ELECTRICAL
0061 501 [LEP |50P |000 (BOP 401 |00t (ML 0081 | wnitfs) [T Lnoto 00t 1 UPS Panel GE (SBC) cosot INSTALLATION a3
CONTRACTOR
ELECTRICAL
0083 {501 |LCP [soP |ooo |BoP |401 |001[mML |0083 | unitts) [ezzsaTs-a2-0001 1 |MANUALATS EXTERIOR SECURITY LIGHTING Ge (sBC) coso INSTALLATION @
CONTRACTOR
ELECTRICAL
0084 [501 |LGP [saP [000 [BOP [401 |001 (ML |o0s4 | unitis) [ez2s-cr.82.0001 1 |EXTERIOR SECURITY LIGHTING GONTROL PANEL GE (SBC) cos01 INSTALLATION ]
ONTRACTOR
ELECTRICAL
0086 [501 |LCP (S0P {000 |BOP [401 |001 ML |ooss | unitfs) [sz2s-or-52.0001 Diesel Panel GE (8BC) Dot INSTALLATION 03
CONTRACTOR
ELECTRICAL
822)-DPB-53-0007
0086 501 |LCP (S0P fa00 (80P |401 (001 {mL |0065 | unitis) |ZZ22DPE-S0007 2 |PROTEGTION AND CONTROL DISTRIBUTION PANEL GE (5BC) coso1 INSTALLATION o
CONTRACTOR
ELECTRICAL
0067 (501 |LCP |MFA a0 |BOP [401 (002 |ML |0067 | unit(s) |sz2s-Taz.0001 1 5:;5:‘:01?;50;&'" HOHTING AUXILIARY GE (SBC} Ccooso1 INSTALLATION 04
CONTRACTOR
W;W‘ ELECTRICAL
uosa (501 |LCP |soP [000 (BOP 401|001 ML (0088 | unitis) [S22 72000 4 [125vdc BATTERY CHARGER TRANSFORMER GE (sBC) cooson INSTALLATION 04
et CONTRACTOR
o~ ELECTRICAL
0089 501 [LCP |50P [000 |BOP [401 oo ML |0068 | wnitis) |T2) S e does 4 125 Vde BATTERY CHARGER DISCONNECT SWITCH GE (s8C) cD0S01 INSTALLATION o4
| Prraspeedeioms CONTRAGTOR
:zﬁ-’mﬂ ELECTRICAL
0070 (501 [LcP [soP |oco |BOP [401 {001 |ML [0070 | units) (225 Sn-E2e0s 4 |48 Vdo BATTERY CHARGER DISCONNECT SWITCH GE (SBC) cDUs01 INSTALLATION 04
ripapip ] CONTRACTOR
RN ) ey e units [ 2 |OUTDOOR EQUIPMENT AUXILIARY TRANSFORMER g R ey ﬁfﬁgﬁfﬁb« &
2x.swesz 1011 DISCONNECT SWITCH AR
. BUILDING SERVICES AUXILIARY TRANSFORMER ELECTRIGAL
0072 |S01 | LCP |SOP (000 (BOP |401 001 ML |0072 | unit(s) |Tar-2 221012 2 |DISCONNECT SWITCH GE (SBC) CDO501 INSTALLATION 04 _I
CONTRACTOR WA

T\
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e g 5w £ Red]
SOLDIE VE| NALCOR : ILK-AS-SD-8221-EL-G01-0001-01 | Rev No. :
EQUIPMENT |aLSTOM Document No. :_LCP-SOP.000.80P401.001-1L | Rev No.:|
ftem ke Nismbier Unit | Ecuipment tag for | Manapale Item Detail Description LCP Specification Document / Sk B Gatalogue Number | Suppliedby | oo ?.::‘"m'.:; Gomments
No. Manopole system aty ALS Specification Document L or Ordering Informatian | Conlract No. A e ela
 xs s ACIDC YARD LIGHTING TRANSFORMER DISCONNECT ELECTRICAL
0073 501 |LCP |SOP (000 (BOP 401|004 [ML 0073 | unit(s) (S 2v 21T 2 |swiTcH GE (SBC) co6501 INSTALLATION o4
CONTRACTOR
i FROTECTION AND CONTROL AUXIARY ELECTRICAL
o074 {501 [LeP |soP |ooa [BOP 401 [001|mL 0074 | unitgs) [Z22-ShE2200 2 |TRANSFORMER DISCONNECT SWITCH GE (s8C) cooso1 INSTALLATION 04
CONTRACTOR
ik NDDOR LIGHTING TRANSFORMER DISCONNECT ELECTRICAL
0075 501 [LCP |MFA (000 |BOP |401 002 |ML [0075 | unitis) |3oy s snmore 1 |swcH GE (sBC) coosa1 INSTALLATION 04
CONTRACTOR
WANUAL ATS EXTERIOR SECURITY LIGHTING ELECTRICAL
0076 |501 |LCP (SOP |000 |BOP |401 (001|ML [0076 | unit(s) |B2zJ-SW-82.1014 1 DISCONNECT SWITCH GE (SBC) CDO501 o4
o077 [s01 [Lcp |sap fooo {BOP 401 (001 |ML (0077 | unitis) |ezas-sw-szaoa 1 |UPS PANEL DISCONNECT SWITCH GE (88C) c00S01 04
CONTROL DISTRIBUTION PANEL TRANSF ORMER
0078 |561 |LCP [SOP (000 (BOP |401 (001 (ML (0078 | unit(s) ez2)-Sw-#2.2008 1 DISCONNECT SWITCH GE (SBC) CDOS01 INSTALLATION 04
CONTRACTOR
22.5-82.1001 e
0081 501 |LCP |sOP [o00 [BoP |401 001 fmL |ooe1 | wnitis) [i-50 1001 2 |MCC LV DISCONNEGT SWITGH GE (5BC) coos01 INSTALLATION 05
CONTRACTOR
st VOLTAGE DETECTOR CABINET FOR P&C ELECTRIGH.
008z [501 LGP [SOP [00a [BOP (401 [001 |ML |0082 | unitts) |3oae oo conay RN vl il GE (s8C) coosot INSTALLATION o5
o pagieey CONTRACTOR
Taftery Spll Gantainment system EAGLE-28-172 ELECTRICAL
0343 (501 |LCP |SOP |000 |BOP [401 [001|ML |0343 | units) 2 GE (580) £00501 INSTALLATION 05
Eagle, Fior Anchor, Dellxe NabPlls & S0Gs CONTRACTOR
Battary Spil Containment sysiem EAGLE-268-172 ELECTRICAL
0345 (501 (LGP [SOP [000 [BOP (401 |001|ML [0345 | unitis) 1 GE (88C) 00501 INSTALLATION o
| Eacte, Fioor Anchor, Deluxe NabPls & 50Cs CONTRACTOR

Fage G a6l
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [NALGOR Document to. - 11K-AS-SD£221-£L 501-000101 | Rev o Juis E
CONTROL AND P&C ROOMS EQUIPMENT [ALSTOM Document No. : LCP-SOP-000-BOP.401-0014L [ Revio.of =k
Item ot s iimb oni | Eevlmentmgror [ tem Detailed Description LGP Specification Document | ot ek Gatslague Number Supplied by P BOw Comments
No. oniAAs T Monopols system hepols Gy, ALS Specification Document dppller anufacturer | o Ordering Information | Gontract No. Kemaa Ny R
[SGiders Pond Converior Staton - FIN 2 and Dataserver 2|
1000 [s01 [LcP |sop |ooa |mop [401 [oo1 [mL (1000 | unitis) ﬁﬁif{::ﬁ F g:nm GE (35C) KELTOUR cosot INSTALLATION T .- R g b
i 500200750 {mm CONTRACTOR i o
Communication Interface Panel ELECTRICAL Arraili il et AT
1001 [sor [iee |sop foon [Bor faot foor | [1oo1 | unity [FEZCP-AT000 2 |rypez Panel, GE (38C) KELTOUR cnso1 INSTALLATION o |Parel T .
918x1080x2200{mm) CONTRACTOR ik
(Commen Contral Panel ELECTRICAL
222.cp87-0001 Soicier Pond Canvarier Station - Common Cortiol Panei 1
1002 s01 [tce [sop [ooo (mor [4or [oo1 fmL f1002 [ wnis) 2 |Typo3Panel, GE (s80) KELTOUR oot INSTALLATION 0 g
8222.CP.87-0002 Riedtoviesyn Y RALLATION Soicier Pond Convariar Statian - Common Contl Panei 2
EE= Soldliars Pond Gonverier Skallon - Pole 2 acide AUdiary

ac/de Auxlliary service Control Pane| service Cantrol Panal

__ |s222.cp-ar-0008
1003 |s01 |LGP [sOP [apo |BOP 401 |ood 1000 | unitis) [o250 o a7 noos ) 35:140:5;‘;; ; ©E {S80) KELTOUR D501 iﬁ,’,‘}.ﬁkﬁgﬁ o3 Soldiers Pond Converter Station - Pols 1 acitdc ALxilary
au sarvice Conlrol Panal
Seldiers Pond Converer Station - Pole 1 ac Converter T4 11O
Converte [ELECTRI
1004 [S01 [LcP [soP |ooo [moP |40t [oo1 L (1004 | unitis) [B22E-cP-87-0004 1 e3P, GE (SBC) KELTOUR cosat STALLATION oy [SeeEipnsl i
016x1050x2200 CONTRACTOR Soldiers Pond Convarter Sttion - Pole 2 ac Canverter T5 4O
e Control Panal
| Saldiers Pond Canverter Station - AC Filter F2 Control Pane|
Soldiars Pond Canverter Station - AC Filler 1 Contiol Panel
8226.CP87.0008 AC Filter Gontrol Panel ELECTRICAL
1008 (501 |LcP [sor Jooo [Bop [ao1 [oot [mL |100s | unite) [szeE-cra7ones 3 Typo B Pansl, GE (38 KELTOUR cpsat INSTALLATION o R R G Tar A ci el
022E-CP-87-0007 516x1050x220D (mim) COUTRACTOR, Soldiers Pond Converter Station - AC Fillr F& Canirol Panel
|Soldiers Pond Converter Stabian - AC Filler F3 Cantrol Panel
Fry=— = Py (Sokdiors Fond Convarier Statian - AC FRer Foeder 5231
Control Pane|
1008 [s01 [Lce |soP fogo [BOP lao1 Joo1 [mL [1008 | unitts) [822E-GP-aT-0003 1 Typa 7 Panst, & (s8c) KELTOUR cosot ETALLATION 0 s Fond Conwarise Bitsh AC FIir Faedar 8381
1916x1050%2200 (mm) INTR, Control Pansl
ir—— TG Soldiers Pond Gonwarier Sttion - AC Convarter T8 and Filer
1007 [s01 [LeP |sop |ooo [BOP |40 o1 [ML [1007 | unitgs) |az2F-pe-se.ouot 1 Type 8 Panel, GE {SBC) KELTOUR cosn INSTALLATION 01 ;‘:.”f:‘;‘;;:“_‘:""sz?"""c o ki ek
1516x1050x2200 {mm) CONTRACTOR cldiers Po r Station - erter T4 ar
Fi-F2-F3 Foedors Metering Panst
ac Converter Transformer Protection A Panel ELECTRICAL ok Cowd Ourione: Shcw - Pl | TH
1008 [so1 [Lep |sop oao |ec |01 foor |ML |1008 | unitis) |6228-PP-s-tons 1 Ty g pasat. GE (SEC) KELTOUR cosot ISTALLATON LT o ot ORI T
518x1056x2200 frmm) Feader Protaction A Panel
e Soldiers Pand Converter Station - Polo 1 ac Converter T4 &
1009 [s01 JLcp [sop [oeo |BoP |40t |oo1 ML [roon Itis) |B22E-PP-EE-2003 1 b °1“¥'"..§{T"“"""“' L CE (3BE) KELTOUR cosn EINLSETDATL‘.E';!SN py  [FendoPrctecion B idnat
tnifs) ;7":“ anel, Do TRALToR Soldiers Pand Converter Station - Pole 2 8o Converter TS and
IDEERIIN ) Feeder Protection B Panel
ELECTRICAL Soidiers Pond Convener Stanan - AG FIRar Feeger 5231

AC Filter Feeder Prolection A Panel Pratection A Panel

BOP |401 |00t (ML [1010 | uniKs) |822E-PP-35-1004 1 Typa 11 Panel, GE (s8c) KELTOUR L oaLLATION 3 |sidiers Pond Ganverter Statian - AC Filtsr Feedar B341

1010 |501 |LCP

916¢1050+2200 () Boidak Porel
AC Filter Feeder Protection B Panel ELECTRICAL SEMas P St I AT e Chter it
1011 |01 [Lop [sop oo [mop 401 [oor [mL [1041 | unite) 1 T 12 Pana, GE (88C) KELTOUR cosat STALLATION T et O
Panel
922E.PP6.1005 AG Filter Protection Panel & ELECTRICAL 3O%bors Eovend mistiet e - Aol o it
101z [s01 Lo |sor fooo |Bop [aor Joor (ML [1012 | unitis) |822-pp-se-tnor a Type 13 Panel, GE (56C) KELTOUR cosor NSTALLATION L : ;
jers Fond Converter Station - AG Fillef F2 Frotection A
822E-PP-06-1006 9164105062200 {mm) CONTRAGTOR s
Saldiers Pand Converter Station - AC Filler F4 Protaction A
Soratrs ooy IR PO
Fansl
PPa 6. AC Filter Protection Panel B ELECTRICAL |Soldiers Pond Convener Station - AC Filter F2 Protection B
5226-PP 26 2008 Panel
1012 [so1 |LeP |sop [ooo RO a0t foo1 ML |1013 | wnitts) 3 Typs 14 Panal , GE (SEC) KELTOUR cosot NSTALLATION o3 E ¥ .
822E-PP-8E-2007 Soldiers Pond Conventer Station - AC Fllter F3 Protaction B
|816x1050x2200 (mim) CONTRAGTOR et
Saldiers Pond Convartor Station - AG Fiter F4 Protection B
Binoie Rapid Filter Removal Panel 1 ELECTRICAL =
1014 521 |LcP |sop [oco (BOP [4p1 oot |mL [1014 | wmitis) |822E-PP.g8.1008 1 Type 15 Panel, GE (SBC) KELTOUR cpsat INSTALLATION my [ PR CIA Pt B A e Tl
916%1050:2200 (mm) sl
Bipole Rapid Filter Removal Panel 2 ELECTRICAL & 3
1015 [s01 [LoP |sop [ooo [BoP 401 foot (ML (1015 | uniys) [8225.PP-ssz00e 1 Type 16 Pansl E (55C) KELTOUR cosot INSTALLATION a f‘:}':'::"“"dc""""”'s““" Epola Feapld Fis: Remaval
918x1050x22040 {mm) CONTRACTOR
@ Ter Saton a6 Flkor F1F2F3 508
T ac Filter 50BF Pratection Panel ELECTRICAL . ﬁ;‘:;’xﬂf“"ﬁ“""’ A SRR R
1018 |01 [Lep [sor oo [BoP |40t foot (ML 1016 | unine) 1 Type 17 Panol, GE (58C) KELTOUR coso1 IRSTALLATION T o

916x1050x2200 {mm) |Protection Panel
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIF‘MENT ]M.COﬁBocumn\kNu.: ILK-AS-SD-8221-EL-G01-0001-01 I Rev No. s B
CONTROL AND P&C ROOMS EQUIPMENT {ALSTOM Document No.: LCP-SOP-000-BOP401-001-ML | Revmo.:fi = B
Item Equipment tag for tem Detalled Dascriptian LGP Specification Document/ Catalogue Number Supplied by i Commenta
N Centractor Tap Number Unit o sigh Manopale Gty R St Backigat Manuacturer | armation | Contract No. Installed by “dii:?: the|
Saldiers Pond Torminal Station (SOPTS) - Protection and
Contral - Control Panel ~ Interfaca HVOC Pole 2 Lane 1 Pane|
4561.CP-57.0024 Saldiers Pond Terminal Station (SOPTE) - Protection and
4661.CP-B7-0025 R ELECTRICAL Contral - Control Panol ~ Interface HVDC Polo 2 Lane 2 Pansl
1017 501 [LGP [soP (000 [BOP 401 fooi ML [1017 | unitis) |4561-CP-67-0002 4 Urpdant GE (SBC) Enviiech cos01 INSTALLATION 63 |saidiers Pand Terminal Station (SOPTS) - Protoction and
4581-CP.87.0003 s ICONTRACTOR Contral - Cantre| Panel — Interfaco HYDC Pale 1 Lane 1 Panel|
Saldiers Pond Terminal Station (SOPTS) « Pretection and
Cantrol - Contrel Panel — interface HVDC Pale | Lane 2 Panel
Soldiers Pond Terminal Station (SOPTS) - Protection and
4682-PP86-D024 ELECTRICAL Cantrel - Protection Panel— HF Pole 1 = System A Panel
1018 [so1 [LcP |soP [ooo |BOP [409 [oo1 ML [1018 | unitfs) |4662-PPA6-D026 z :"“’1‘;“’"""‘"‘“*- system A Panel GE (SBC) Envitech coso1 INSTALLATION 03 Seldiers Pond Tarminal Station (SOPTS) - Protection and
ype 19 Panel, CONTRACTOR (Control - Prolaction Panel — HF Pole 2 - System A Pansl
Scidiers Pond Terminal Station (SOPTS) - Prolaction and.
4562-PP-66-0041 s Pl B A O Bl ELECTRICAL Conirol - Protection Panel - HF Pois 1 - System B Panel
1018 |501 |LCP [SOP [000 |BOF 401 (001 |ML [1018 | uniis) [4562-PP-86-0043 2 20 ‘ol ‘I"‘ i e GE (SBC) Envitach cosot INSTALLATION 03 [Soldiers Pand Terminal Station (SOPTS) - Frotaction and
Tywe 20 Pariel CONTRACTOR Control - Prataction Panel — HF Pole 2 - System B Panol
Soldiers Pond Terminal Station [SOPTS) - Protection and
|4562-PP-86-0025 [ELECTRICAL Control - Protection Panel— CT Pole 1 - System A Panel
1020 [s01 |LcP [soP [ooo [moP |40t [oo1 [y [1020 | umitis) [4Se2PP8E-0027 | .r“’";#:&"’d'ﬂ i i) GE (SBC) Emvitsch lcDsa1 INSTALLATION 03 |Saiiers Pand Terminal Station (SOPTS) - Protection and
e g CONTRACTOR Contral - Protection Panel — CT Pole 2 - Systam A Pansi
Salalers Pand Terminal Statian (SOPTS) - Profection and
4562-PP-86.-0042 e ——— ELECTRICAL Contral - Protection Panol — CT Pate 1 - Systerm B Panel
1021 |s01 |LGP |soP |ooo |BOP |401 |oor [ML [1021 | unis) |4562-PP-86-0044 2 B yu 2 : f"" L S GE (SBC) Envitech cOS01 INSTALLATION 03 Soldiurs Pond Terminal Station (SOPTS) - Protection and
ype s [CONTRACTOR Control - Protetion Panel — CT Polo 2 — System B Pamal
(ODF INTERFACE PANEL TYPE 1
ODF Inteface Panel
INEMA 12
Enclosure plate gaugs 14 staal,
Plano-type hinges. ELECTRICAL
1022 |501 |LCP (SOP [000 (BOP (401 (001 ML 1022 unit(s) |B226.TP-$5-0005 1 Padiockable davice. GE (S8BC) Envitech cOso1 INSTALLATION 04
Removable mounting pisto CONTRACTOR
Dimensions: L=762 mm, He762 mm, D=500 mm
Provided with terminal blocks and internal wiring.
[Campane
Fiber aptical board
CDF INTERFACE PANEL TYPE 2
ODF Interfaca Pans|
NEMA 12
Enclosure plate gauge 14 steel.
Piano-type hinges.
[Paciockable device.
|Removatia ing piste
Dimansians: L=1526 mm, He1070 mm, D=600 mm ELECTRICAL
1023 [s0t |LeP |sor |ooo [BOP [401 (0ot [ML |1022 | units) |6226-TP-88-0003 4 Pravided with terminal bloeks and intermnal wiing GE (3BC) Envitech cDso1 INSTALLATION o4
Components: CONTRACTOR
Moldad case clrcuit breakers
Terminal blocks
DCIOC Conveners:
controled by doot switch
{Hualar with thermostat
Fibar optical board
Ethatfiot swtches
ELECTRICAL
1024 [s01 |LcP [sor fooo |mop [so1 foot [wL |1024 | unitis) |Bz2E-cPa70t01 1 bk cePES) cooson INSTALLATION o
CONTRACTOR
[ELECTRICAL = "
oo [EZ2E-PPBE-1101 CGPL1 Panels Conwerter Cantrol & Protaction Pols 2 Sido A Lane 1
1025 |01 (LGP [SOP [o60 |BOP (401 [001 ML [1025 | unitfs) 1 900710502375 {mim) GE(PES) coas01 gmm o4 Cammarter Control & Protscton Pok 1 Side A Lane 4
ELECTRICAL R
- CCPL2 Panels Converter Control & Protoction Pole 1 Sido A Lane 2
1027 |501 (LGP |SOP |000 [BOP |4D1 |001 [ML (1027 | uni(s) |B22E-PP86-2101 1 |a00%1080+2375 (rm) CE(PES) CDo501 lff;%’;g: 84 |Canverter Control & Protaction Pole 2 Side A Lane 2
ELECTRICAL .
= 8222-CP-AT-1103 Bipole Contral Panel Bipole Cantrol Side A Lane 1
W2 [501 |LCP [SOP |boe |BOR (404 jomt ML (1028 | wesh |0y cparaien * 500x1050x2375 {mim) [FEPES e CoNTRACTOR 4 {otpae Cantrot Sk A Lane 2

Page 10de 61

47 B



CIMFP Exhibit P-03017

Page 164

Lower Churchill Converters and Transition Compounds Project

SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT NALCOR Document No. : ILK-AS-SD-8221-EL301-0001-01 [ Rovio | T
CONTROL AND P&C ROOMS EQUIPMENT 2LSTOM Document No, : LCP-SOP-000-BOP-401-001-HL | Revio. o] i
Itam Equipment tag for tem Detailed Description LGP Specification Document / Gatalogus Number Supplied by Comments
No. Eontackcr Tag Nimbns; It Monapole system | Monopeleaty ALS Specification Dacument FLppher Manufacturet | o\ Ordering Information | Contract Ne. Ll
1030 ;1 |LcP |soF ooa |mop [se1 [oor [mL [1030 | wning) |s22cPer.mon 1 m“";“s;:m CEPES) cousar m-rgmrm s | [MlemeeERLE e
CONTRACTOR simcliscl ol
ELECTRICAL
DAG Measurement Pane! DAG Measurement Ple 1
1021 (501 |LCP |SOP |000 |BOP [401 (001 ML [1031 unlt{e) |a222-CPE7-1102 1 GE(PES) |COosa1 INSTALLATION 04
80012502375 () (NCTALLATION [DAC Measurement Pole 2
ELECTRICAL
5222.0P.07-1104 Digial Fauk Recardar Pole |
1032 [s01 |Lcp [sop foe [sop laot foor |mi [1es2 | unins) : 2 GE(PES) coasor INSTALLATION oa |
8222.CP-87-2104 80048002375 (imm) il Digital Faull Rocarder Fals 2
|Side A Proflbus Cabinet A
|Side A Profibus Cabinet B
s222-CP-7-0101 Side A Profibus Cabinet C.
8222-CP-87-0102 Profibus Pancls [ELECTRICAL Side A Profibus Cabinet G
1033 |so1 [iee |sop [ooo |mop [ao1 foor ML 1033 | unis) |s222-cPa7-ni0a 5 st ] cE(PES) coosol INSTALLATION 04 [Profibus interface Cubicle D
8222.CP.7-0107 GONTRACTOR Profibus 1afuce Gubicke E
222.CPuaT 0108 Profibus Intarface Cubicie F
Profibus Intarfaca Cubicle H
ELECTRICAL
Ground Fault Detector Parel Pole 1 - Ground Fault Datector
1034 {501 [Lep [sop ooo [mop |4or [oo1 (ML [1024 | units) 1 e cePES) cooso1 NETALLATION Oy it
2 [ELECTRICAL
1035 s |LcP |soF |oog [moP [401 [oor [me [1025 | unitis) |a2z2cPETa111 1 :5;:':;;5;’:’;; GE(PES) coosot INSTALLATION 04
o) CONTRAGTOR
1036 [s01 [LcP [sop fooo [sor l4o1 Jaor [mo |1038 | units) [ezz2cP-87-1008 1 LS Pat ceres) coosor AETALLATION o4
1916x1050x2200 {mm) CONTRACTOR
ELECTRICAL
1097 [s01 |LoP [sop (oo [BOR (401 foor ML J1037 | i) [szzacParenna 1 Digital Fault Recorder WorkStation e pes) cooso1 INSTALLATION o
conTRACTOR
ELECTRICAL ) :
_ |s2ezcparona Pole 1 Mechanical Intorlocking Panel
102 g0t [Lep fsop feon |Bor [ent Joot |mw fross | unis |FRZCEATANS 2 Mechanical Intettocking Panel GE (sBC) consot INSTALLATION B e
[CONTRACTOR
ELECTRICAL
1042 [s01 |Ler |sop |woo [moe Jaar oot |mL [1042 | units) |szz2cParanio 1 DIGITAL FAULT REGORDER GOMMON GEPES) coosei INSTALLATION 05
COHTRACTOR
8225-GPS-47-0001
8225-GPS.87-0002
5225.GP5-87-0002 ELEGTROA
1043 (501 [LoP |soP fooo [BoP Lot oot (WL 1083 | wnits) |Zocgobo 70003 ] aps e (sB0) coosol INSTALLATION 0
B22E-GPS-#7-0001 ACTCH
|822E-GPS-87-0002
ELECTRICAL
1044 [s01 |LcP |sop (000 |[BOP a0 foo1 ML |10sa | unins) S22 DEE-B100H 2 PRC PANEL FOR 126 Ve GE (SBC) Co0sD1 INSTALLATION 04
CONTRAGTOR.
ELECTRICAL
1048 |51 |Lor fsor Jooo [mop [ao Joot [ [1as | et Hatbapiadd 3 [PAC PANEL FOR 208120 Vac oz s80) coosor NSTALLATION o4
[CONTRACTOR
ELECTRICAL
1046 fso1 [Lop [sap oo [BOP [ao1 [oor |ML 1oss | wnie) |F22CPAT002 2 Operatar Warkstation GE (SBC) cooso1 INSTALLATION 04
CONTRAGTOR
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)
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [HaLcoR Document o, : ILic-AS-SD-8221-EL-Go1-0001-01 | Revne ] B4
CONTROL AND P&C ROOMS EQUIPMENT [ALSTOM Document No. - LGP-50P-000.80P-401-001-1L [ mevno. ] 0%
Item Equipment tag for item Detailed Description LCP Specification Docoment | - Catalogue Supplied by oY Comments
No. o ik Monopole system | Monopole Aty ALS Specification Dacument Spplat VenuRaelirer | or Orduring Information | Gentract N it O e
228 75970001 ELECTRICAL
1047 [s01 |Ler [sor fooo [mop [sor [oot |me [10a7 [ univs) |szze Ts.87.0002 3 Temperature sensor far Ac fiter control panel e (580) coosor INSTALLATION 04
822675870003 CONTRACTOR
[ELECTRICAL
to4s [501 |LoP [sop [ooe [moP |40t [oot mL [104a | uniys) |szzs-DPm-as-100s 1 |Cutdoar equipment 126 Ve DC Yard common panel g (sac) coosn1 INSTALLATION o
Ci o
& [ELECTRICAL
1049 [501 [LcP [sor [ooo |BOP |01 oot ML (1049 | units) [3225-0PB.3-1005 1 ”"“f"”““""""‘m"“”““"'“"“’""" GE (sBE) cousol INSTALLATION 04
pane CONTRACTOR
ELECTRICAL
1080 fso1 [Loe [sop Jooo [BoP laor foor |wL jroso | unis) |72 0P8 347902 2 [PAC 125 Vidc DISTRIBUTION PANEL GE (sBC) cposot INSTALLATION o4
CONTRACTOR
ECECTRIGAL
1051 [s01 [Lep |sop [owo |mop o1 joor [we [1081 | unis) |Bz2u-0PB-830007 1 PBC 2081120 Vac DISTRIBUTION PANEL GE (5BC coosol INSTALLATION o4
CONTRACTOR
s222.cP-a7.0008
5222.Cp-47-0008 b MONOPOLE QTY TO BE CONFIRUED BY COMPAGHY ¥
e BZ2E-CP-E87-0009 REQUIRED.
1052 (501 |LoP [sop oo [BoP fao1 foor (L j1os2 | unigs) |Faoc CP4T-0088 6 LGP panel Lcp coosor INSTALLATION 04
8225-GP-87-0009 CENTRAZIOR CCVT PANEL 70 BE CONFIRMED
5225 CP.87-0010
1085 (s11 e |sop oo [moe oo [me (1055 | unhie) |szz2cRar-tios 1 |igital Fault recorder pole G s80) coosot o4
@223 CP-7-1004 ELECTRICAL
1056 (501 |LCP |SOP (000 |BOP [d01 (001 |ML |1066 | wnit(s) |8222-CP87-2004 3 PRINTER SAS & PES GE(SBC) CDosa1 INSTALLATION 05
8222.5P-87-100% GONTRACTOR
ELECTRICAL
1067 |s11 [Lce |sop Jooo [moe lam Jour (ML [vest | units) Jezzacrerotes 1 INTERFACE ENGINEER WORKSTATION leesac) coosor s TALLATION 5
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SOLDIERS POND VERTER STATION BILL ATERIAL - HIGH VOLTAGE EQUIPMEN [naLcoR Document No. - 1LK-ASS0-8221-EL 501000101 Rev o, |
Cable trays [aLsTOM Document e, :_LoP-soP-000-B0P401001-ML | Revho.|
BOMRev
Item Equipment tag for | Moropole Item Detall Description LCP Specification Document | Gatalogue Number Supplied by Comments
o, SuniicERTag MM mbe Unit | Monopole system aty ALS Specification Documant Suppliec Manufacturer | o oy ering Information | Contract No. IR £ i
[Gutarized ool cablo liny Sraighl sclion daws B, W=300mmm, = 100mm, Lesm,
2201|601 (LCP [SOP 000 [BOP l401 (001 (ML 2201 unitfs) AsReq'd (Rung specing 300mm, B5H1-4-12.12-3 or oquivaleal | Li-SN-CD-8000-EL-T 5000801 S TALLATION coso1 INSTALLATION 0
c
(Gahanized steol cable Iray siraighl seaion ciass D, W=50mm, H=100mm, L=3m, ELECTRIGAL ELEGTRICAL
2202|501 (LCP |SOP |000 (BOF [401 (001 (ML (2202 unils) AsReq'd |Rung spacing 300mm, #5H 1-4-18-L 12-3 or equivalen | LK-SN-CD-8000-EL-TS-0008-01 INSTALLATION COS01 INSTALLATION 03
C i) CONTRACTOR
AsReqd |Gavanized slael cable Iy saighl sacion class D, W=ad0mum, H=100mm, L=3m, ELECTRICAL ELECTRICAL
2203|501 |LEP |s0F |oge (S0P |s01 |00t [ML 2208 unitis) Riing spacing 300myn, S5H1-4-24-112-3 o exulvalent | LiG-SN-C0-8000-EL-TS0000-01 INSTALLATION 0501 INSTALLATION 03
i CONTRACTOR
AsReqd |Gawven: vy straight seclion clasa D, W=900mm, H=100mm, L=3m, [ELECTRICAL £
2205|501 |LCP [SOP |000 [SOP (401 [001 [ML |2205 unis) Rung spacing 300mm, #5H1-435-112-1 or aquivalent | LK-SN-CD-8000-EL-TS-0008-01 INSTALLATION CO501 L]
AsReqd |PERFORED TRAY TYPE, STRAIGHT SECTION, 3 METERS LENGTH, STEEL ELECTRICAL
2207 |so1 [LCP |SOP |00C [BOP 401 |001 ML [2207 unkt(s) HOGAF, 150mm WIDE, 28mm HEIGHT B-Line by EATON #P025VCG1555-150- | LK-SN-CD-8000-EL-TS-L00801 INSTALLATION CD501 03
c OR
AsReqd |PERFORED TRAY TYPE, STRAIGHT SECTION, 3 METERS LENGTH, STEEL ELECTRICAL
2208 (501 |LCP |s0P (00 BOP unitsh HDGAF A00mm WIDE, 25mm HEIGHT,B-Line by EATON #P025VCG1585400- || LK-SNCDH000-EL-TS-0008-01 INSTALLATION [G] 0
o CTOR
AsRegd |PERFORED TRAY TYPE, STRAIGHT SECTION, 3 METERS LENGTH, STEEL
7208 (501 [LCP |sOP [00e |BOP 401 001 (L |2203 unitfs) HOGAF 500mm WIDE, Z5mm HEIGHT B-Line by EATON #PO25VCG15SS.500- || LK-SN-CD-8000-EL-TS-0008-01 INSTALLATION cosat L]
3000-5A of souizalent .TOR
AsReqd |Gabanized steal §0° horzantal band. W=A50mim. H=100mm. R=500mm, BSHF--18 ELECTRICAL
2222 |S01 [LCP |SOP (000 [BOP (401 |001 (ML |2222 unit{s) L-HB-24 or aqulvilsn | LK-SN-CD-8000-EL-TS-0008-01 INSTALLATION COS01 04
G TOR
AsReqd |Galanized sienl 80 harzontal bond, We=BA0mm, H=100mm, R=G00mm, §5HF4-24 ELECTRICAL
2223|501 |LCP (SOP [000 |EOF 401 J001 [ML [2223 unitjs) L-HB-24 or equivalent | LK-SN-CD-8000-EL-TS-0008-01 INSTALLATION cos0 04
AsReqd |Gahanized sinol 45° horzontal bend, W=500w, H=100mm. R=600mm, §5HF4-24] ELECTRICAL
2224 [S01 |LCP |SOP [000 [BOP (401 |001 ML [7224 unitis} IL-HB45-24 or equivalent I LK-SN-CD-8000-EL-TS-0008-01 INS TALLATION COSO1 L
(= TOR
AsReqd |90° HORIZONTAL BEND, RADIUS 300mm, S TEEL HOGAF 150mm WIDE, Z5mm 3
2227|601 [LCP |SOP D0a |BOP |40t (001 |ML (2227 unitfs) HEIGHT B-Line by EATON #PFOZSVCG15HE-150-90RI00-5A or aquivalant | LK-8N-CD-8000-EL-T5-0008-01 INSTALLATION coso 3
[+ TOR
AsReq'd |90° HORIZONTAL BEND, RADIUS 300mm, STEEL HDGAF 400mm WIDE, 25mm El
2206 501 [LeP 401 (001 ML |2228 unitfs) HEIGHT B-Lsw: Ly EATON SPFOZ5YCG1SHR-400-SURI00-SA of equivalent | LK-8K-CD4000-EL-TS-0008-01 INSTALLATION o501 0
CON'
AsReqd |90 HORIZONTAL BEND, RADIUS 300mm, §TEEL HDGAF G00mm WIDE, 26mm ELECTRICAL
2279|501 [LcP |soP (000 {BOP |01 [oor [a (2229 unit(s) HEIGHT, B-Line by EATON #PFO25VCG15HB-600-90R00-SA er squivalont | LK-SN-CD-6000-EL-TS-0008-01 INSTALLATION coso1 03
il
As Req'd Galvenized sleol horzanlal tee oross, W=500nim, H=100mm, R=800n LECTRICAL
2232|501 |LEP |30F |oge |80 |401 [001 (ML 2232 unit{s) LHT-24 or mijusaleit | LiG-5H-CO0-0000-EL-TS-0008-01 (NS TALLATION o801 04
o
A3 Reqd | Galvanized Sleel horizonial (05 cress, W=450mim, H=1 00w, R=600mm, #SHF-4-24 ELECTRICAL
2233|501 LCP [SOP 000 [BOP (401 D01 fML 2233 unltfs) L-HT-24 or equivalen| | LK-SN-CO-B000-EL-TS-0008-01 INS TALLATION CO501 04
AsReqd |Gaenized sicel horzontal tee cross, Was00inm, H=100mm, R=60Gi, #SHF- ELECTRI
2234 (501 fLeP unitfs) L-HT-24 o1 equivalent | LC-SNCO-8000-81-T5-0008-01 INSTALLATION cosa1 04
C [OR
s Reqd |HORIZONTAL TEE 5 TEEL HDGAT, RADIUS 300mm, Zomi HEIGHT, 400mm ELECTRICAL
2297 (501 Lo unit{s) WIDEB-Line by EATON APFO2Z5VOG1SHT-400-R300-5A, ar equivaent | LK-SH-CD-6000-EL-TS-0008-01 INSTALLATION cos01 o3
B
AsReqd | Zing Plaied Steel Cavar Clamp for Aluminum cabls Laador, H=100mm - wilh bolls, ELECTRICAL
2238 unttfs) T & B RABW-4-FGG or Equivalent | LH-SN-CD B000-EL TS-000801 INSTALLATION cDs01 ['F]
| L4
AsReqd |Gahanized stoal fight sile reducer, W1=750mm, W2=600mam, F=100mm, #5H-4- ELECTRICAL
2240 (501 [LCP |SOP 000 |BOP [401 001 WL (2240 unitfs) [30-24LHRR or squivalent | LK-SN.CD-3000-5L-T5-0008-01 INSTALLATION cDs01 04
"
As Req'd ananizsi steal Aght whiv reducer, W1=600mm, W2=450mm, H=100mm, #SHF-4- ELECTRICAL
2241 |S01 LGP |SOP (000 |BOP (401 |01 |ML (2241 unitis) 24-18-L-HRR ar equivmlont | LK-SN-CD-8000-EL-TS-0008.01 INSTALLATION o501 04
CONTRACTOR
AsReqd |Galanized sieal loll side wducer, W1=T50mm, Vi2=600mm, H=100mm, #S HF—4-30- ELECTRICAL
2242|501 [LCP |SOF (600 |BOP [401 [oD1 |ML |2242 units) |24-L-HLR or equivalent | LK-SN-CD-3000-EL-TS-0008-01 INS TALLATION o501 04
[CONTRACTOR
AsReqd |Gaanized el Il 6ids reducer, W1S6007m, Wz:ﬂm.l#lm-,l&wzl ELECTRICAL
2243 501 [LCP |SOP (000 |BOP (401 [001 [ML [2243 unitis) B-L-HLR or equivalant | LK-SN-CO-8000-EL-T5-0008-01 INSTALLATION coso1 04
As Req'd i sleel fght dide reducer, W1=500 ‘W2=E00mm, H=10l BSHF4- ELECTRICAL
2244 BOP unit(s) 36-24-L-HRR or equivalonl | LK-SH-CO-0000-EL-T5-0008-01 INSTALLATION cos01 a4
[= Ll
AsReqd |Galanized stee [6ft 8da rducs, V4 =800mm, W2=600rmwm, H=100mm, NSHF-4-36- ELECTRICAL
2245|501 |LCP [SOP (000 [5OP [401 (001 [ML [2245 unit(s} 24.L-HRR or equivalent | LK-5N-CD-0000-EL-T5-0008-01 [INSTALLATION coso1 03
AsReqd |STRAIGHT REDUCER, STEEL HDGAF, 26mm HEIGHT. 400mm TG 150mm WIDE, [ELECTRIGAL
1 unitfs) B-Line by EATON #PMO25VGG15-SR-400-150-SA or squivalont | Li-SN-CD-8000-£1-T5-0008-11 NS TALLATION coso1 0
AsReqd |RIGHT RELUCER, & TEEL HOGAF, 25 HEIGHT, 500mm 10 A00mm WIDE, B~ ELECTRIGAL
2248 (501 |LCP SO |00 |BOP 401 (001 | (2248 unils) Line by EATON APMD25VCG15-RR-600400-54 or equivalant | L-5H-CD-8000-EL-TS0008-01 (NSTALLATION cosol )
AsReqd [LEFT REDUCER, § TEEL HOGAF, 26mm HEIGHT, 600mm TO 400mm WIDE, B- AL
2249|501 |LCP |5OP (000 {BOF J401 [cot ML 2245 uniits) Line by EATON #PMOZSVCG15LR-500-400-5A or equivalsnt | L-SN-CD-8000-EL-TS-0008-01 INSTALLATION cos0n 03
B=Reqd |30 VERTICAL OUTSIDE BEND, RADIUS 300mm, S TEEL HDGAF, 160men WIDE, E CAL
2257 |so1|Lce [sop joos |soP (401 oot ML |2257 unitfs) 25imm HEIGHT,B-Line by EATON $PFO25VCG15-150-YOSOR-300-54 of equivalent || LIK-SN-CD-5000-EL-TS-0008-01 INSTALLATION D501 0
OR
A5 Reqd |Galanized steel 90 voriial oLtside bend, We 300w, F=100mm, R=Ba0mm, #SHF- E AL LEC
2261|501 |Lop |som |aoo |BOP 401 (001 |ML (2261 unit(s) 412.L-WOB0-24 or aqulvalent | LK-SN-CD-B000-EL-T5-0008-01 INSTALLATION cDBO1 04 ' l
CONTRAGTOR CONTRACTOR

- a7
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [maLcor Document to. : iLicas-sDaz21-£L-G01-0001-01 | revia] f1d
Cable trays ALSTOM Document No, :_LGP-SOP-000-80F-401-001-ML | Revhia.:|
ltem Equipment tagfor | Monopole ltam Detail Dascription LEP Specificatian Document / Catalogue Number Supplled by BONTIV Comments
Ne. SO Homie: Urit | Monopole system. aty ALS Specification Document i Manufachrer | o Ordering Information | Cantract o, o _—
ASReqd |Galanized stesl 00° vartoal outskle bend, W=450mm, H=100rmin, R=c00mm, SSHF- E AL
262|501 |LCP [SOP [000 [BOP 401 foa1 ML [2262 unitis] 4-18-L-V090-24 ar aquivalont | LK-SH-CD-8000-EL-TS-0008-01 INSTALLATION cosot IHS TALLATION o4
con ToR
7% Reqd |Galanizod seel 90° Varical ouleide bond, W=E0arm, F=100mm. R=600mm, HSHF- ELECTRICAL ELECTRICAL
2262|601 |LCP |SOP 000 [BOP (401 (001 unitfs) 4-24-LY080-24 or egquivalant | LK-SH-CD-8000-EL-TS-0008-01 INSTALLATION cosot INSTALLATION 04
= i
AsReq'd | Galvanized sleal 80° vorlioal oulside bend, W=B00mm, H=100mm, R=600mm, #SHF- ELECTRICAL ELECTRICAL
2264|501 [LCP [SOP (000 [BOP |401 |00t [ML |2264 unit(s) 43608024 or equivalint | LK-SN-CD-8000-EL-T5-0008-01 INSTALLATION G501 INS TALLATION 04
lcon R = TOR
AsReqd |B0° VERTICAL INSIDE BEND, RADIUS S00ywn, S TEEL HDGAF . 150mm WIDE TRICAL
2267 [goy [LCP S0P (oo [BoP 401 jod ML (2267 urit(s) 2Smm HEIGHT 8-Line by EATON SPFOZSVCG15-150-VIBOR-300-SA or squivalond || LIK-SN-CD-8000-EL-TS-0008-01 INSTALLATION |coso1 INSTALLATION 03
lcoN R TOR
A3Req'd | Hop Dip Gakva. 1T Support far supavsirul, T 8 B BAZ 10 HDGG o Equbvalent ELECTRIGAL [ELECTRICAL
2288|501 LCF S0P 000 |BaP (<01 [oor [mu |2268 unit(s) | LK-SN-CD-8000-EL-T5-0008-01 INS TALLATION cosot INSTALLATION 04
co R CONTRACTOS
AsReqd |HORIZONTAL GROSS SECTION, 600 WIDE, T&B, ASHF-4-24-L-HK-24 or ELECTRICAL ELECTRICAL
2271 (501 (LGP (S0P BOF [401 [00 (ML (2271 unitfs) aquivaisnt | LK-SN-CD-5000-EL-T5-0006-01 (NS TALLATION coso INSTALLATION 03
CTOR RA
AsReqd |HORIZONTAL CROSS SECTION, 500 VWIDE, TAB, RSHF-4-36-LHX-24 of ELECTRICAL
2272 (501 |LCP [SOP |000 (BOF Ja01 [001 |ML 2272 unitis) equivatent | LK-SN-CO-000-EL-TS-0008-01 INSTALLATION coso1 03
AsReqd |Gaanized sies] simight soclion cover, W=450 min, BSHW-18-5FC-3 or equivaisnt [ELECTRICAL
2280 (501 |LCP [SOP |000 [BOF [401 [001 (ML 2280 unis]) | LK-SN-CO-5000-£1-T5-0008-01 INSTALLATION cosa o
As Reqd |Gabranizad cover, W=600 mm, RSHW-24-SFC-3 or squivalent ELECTRICAL
2281|501 |LeP |SOP Jo00 (80F (401 [001 (ML 2281 unit(s) | LK-5M-CD-8000-EL-TS-0008-01 INSTALLATION cosn 03
As Req'd |GALVANIZED STEEL HORIZONTAL ADJUSTABLE PLATE, H=100mm TAB #SHV-| ELECTRICAL
2282 501 LGP [SOP J0on [BOP (401 |001 | ML [2282 unit(s) 4-12-HAR or Equivalant | LK-SN-GD-5000-EL-TS-0008-01 INSTALLATION Co501 [iF]
o
AsReq'd |GALVANIZED STEEL HORIZONTAL ADILIS TABLE PLATE, H=100mm TAS #5HW [ELEC
2283 |So1 |LCP |SOP (000 |BOP (401 (001 [ML |2283 units) 4-18-HAP or Equivalen! | LK-SN-CD-8000-EL-T5-0008-01 INSTALLATION CO501 0
AsReqd |GALVANIZED STEEL HORIZONTAL ADJUSTABLE PLATE, He100mm, T&8 RSHW- [ELECTRICAL
2284 504 |LCP |SOP |000 [BOP (404 [001 |ML 2284 unitfs} 4-24-HAP or Equivalont | LK-SN-CD-8000-EL-T5-0008-01 INSTALLATION cosor 0
AsReqd |GALVANIZED STEEL HORIZONTAL ADJUSTABLE PLATE. He0omm TAB RSHW
2285|501 |LCP |SOP 000 [BOP (401 (001 |ML |2205 unit{s) 4-36-HAP or Equivalon! | LK-SN-CD-3000-EL-T5-0008-01 INSTALLATION coso1 03
TOR
AsREqU |Bantor ciip galvanlzad alas], (ar cablo Uays ( 2202 & 2203 vaih F=100m, L=am, ELECTRICAL
2200|604 [LCP |SOP 000 |BoP |401 (001 [ML |2290 unilfs) 05HIW-3-58-3 ar equivalent | LK-SN-CD-8000-EL-TS-0008-01 INSTALLATION cosa1 o3
TOR
ArReqd |END FOONG FLA 300mm TRAY WALL PENE TRATION, SSHW-A-17C. CTRICAL
2208 |01 unit(s} or equicalent | LK-SH-CD-8000-EL-TS-0008-01 IS TALLATION cosor 03
AsReqd |GALVANIZED STEEL BARRIER 5 TRIF CLAMP, 5PW-BSG or vquivalent E
2300|501 [LCP (S0P (000 [20F (401 {001 (ML [2300 mit(s) | LK-SN-CD-8000-EL-T5-0008-01 INSTALLATION cos01 03
con
A% Reqd |GALVANIZED STEEL GABLE TRAY VERTICAL ADJUS TABLE FLATE, = 100W4, ELECTRICAL
2301|501 LGP S0P 000 (80P (401 |001 [ML |2301 unitis) WSH-4-USP or equivalont | LK-SH-CD-B000-EL-T5-0008-01 IS TALLATION cosnt 03
con
As Req'd |GALVANIZED STEEL CABLE TRAY COMBINATIGN HOLD DOV EXPANSION ELECTRICAL
2302 (501 |LeP (Sop |00o [BoF (501 oot [l [2302 unitfs) CLAMP WITH HARDWARE, 25 HUW-HEC-HDW of equivalent | LK-SN-CD-0000-EL-T5-0008-01 INSTALLATION 0601 o3
AsReq'd |GALVANIZED STEEL SUPERSTRUT BRACKET TYPE, TAB §5256-20H0GC or [ELECTRICAL
2305|501 |LCP |SOF (000 01 {001 |ML (7308 unit{s) e aquealent | LK-SN-CO-8000-EL-TS-0008-01 [INSTALLATION cDs01 03
T
AsReqd |GALVANIZED STEEL SUPERSTRUT BRACKET TYPE, TAB #5256-26HDGG o1 ELECTRICAL
2308 unitfs) equivalent | Lt-SN-CD-B000-EL-T5-0008-01 INSTALLATION cosol L
con
As Req'd |Hop Dip Gabva, Hand plaie for supersind Chennel 188, #AP2320 HDGE or ELECTRICAL
2307 (501 [LCR SOP 000 |BOP 401 001 | ML (2307 unit(s) Equivalent | LH-SH-CD-8000-EL-TS-0008-01 INSTALLATION D501 03
co
AsReqd |Fop Dip Galva, Head flaie for supersirul Channel Back 1o Back, T8B #APZIES0 ELECTRICAL
2308 501 |LCP | SOP |000 [BOP 407 (001 (ML (2308 unit(s} HOGC or Equivalent | LK-SN-CD-5000-£L.-T5 000801 INSTALLATION cosot (1]
con: R
AsReqd |GALVANIZED STEEL SPLICE PLATE, H=100mm (4n), 188 #5HW-4-559 01 ELEC
210 [se1 Lo [sop 001 |mL. |2310 unitgs) Equivalent | LK-Sh-CD-8000-EL-TS 000801 INSTALLATION cosat L]
can
AsReqd |END FIUNG PLATE FOR GDOmmTRAY WALL FENE TRA TION, #SHWA-24-CEP or ELECTRICAL
2317|501 |LEP |SOP 000 [BOP [401 (001 |ML |2317 unil{s) Lequivalent | LK-SN-CD-8000-EL-TS-0000-01 INSTALLATION cosa) INSTALLATION 03
i ONTRA
AsReqd |END FIXING PLATE FOR 750mmTRAY WALL PENE TRATION, #5HW-4-30-0EP of ELECTRICAL
2318|501 |LCP |SOP 000 [BOP 401 [an1 [ML |2318 unitfs) | LK-SN-CD-8000-EL-TS-000801 INSTALLATION coso1 03
AtReqd |END FIXING PLATE FOR G0Dmm TRAY WALL PENE TRATION, FSHWS S6-CEP o ELECTRICAL
501 (LCP |SOP (000 [BOP [4a1 food (ML 2318 unilts) equiv | LK-SN-CD-8000-EL-T5 000801 NS TALLATION cos01 03
AsReq'd [SOLID STRAIGHT SECTION COVER, STEEL HDGAF 1.5 METER LENGTH, 150 ELI
2321|501 |LCP [SOP |00a |BOF 401 j001 (ML (2321 unitis) , B-dine by EATON 8PCFSG1555-150-1500-5A ot equs LK -TS-0008-01 INS TALLATION CO501 04
[=f R
AsReqd |SOLID STRAIGHT SECTION COVER, STEEL HDGAF 1.5 METER LENGTH, 400 LECTRICAL
2322|501 LGP (S0P (000 |BOF |401 (001 [ML |2322 unltfs) WIDE, B-Ling by EATON #PGFSGHS55-400-1500-5A of eyuivalant | LK-SH-CO-S000-EL-T5-0008-01 INSTALLATION cosol 03
s Reqd |BOLID ETRAIGHT SECTION COVER, ETEEL HOGAF 1.8 WETER LENGTH, 600 ELECTRICAL
2323|501 |LEP S0P |000 |BoF (401 foot (ML |2a22 unlifs) WIDE, B-Lins by EATON #PCFSG15SS-600-1500-54 of equivalent | LK-SN-CO-B000-EL-TS-0008-01 INSTALLATION CcoSH 03 l ‘
CONTRACTOR 3
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M\JA\D ! ey Lower Churchill Converters and Transition Compounds Project
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [rarcor Document o, : 1i-as-sD8221-6LGo10001.01 [ mevio | i
Cable trays [LsTOMBocument to. :_LcP-soP-008 80P 4810011 | Revio. o] T3
Item Equipment tag for | Monapale Mem Detail Description LEP Specification Document f Catalogue Number Supplied by BOM Ray Comments
No. PoRirariar tau ik tber Unit | yanopole system aty ALS Specification Document aupphar Manufacturer’ | g Infetiraton || Corntiact N, ealep by u’dm she
AaReqd |B0° HORIZONTAL BEND, SECTION GOVER, S TEEL HDGAF 400mm WIDE, B-Line g
235 [so1 |uce [sop 00 [ |2325 | unigs) by EATON #PCFSG16-HB450-RA00-025-SA of equivalant | LKG-SN.CD-8000-EL.75-0006.-01 nSTALLATION coson o
AsReqd |00 HORIZONTAL BEND, SECTION COVER, S TEEL HDGAF S00min WIDE. B-Ling ELECTRICAL
2128 BoP unitfs) by EATON #PCFSG15-HB-600-RI00-025-5A ar aquivalent | LK-5N-CD-8000-EL-TS-0008-01 INSTALLATION cosot 03
oo
As Reqd |HORIZONTAL TEE, SECTION COVER, STEEL HOGAF, 400mm WIDE, 8 Lina by e
2827 [so1 |LcP [50P |ooo |Bop (01 oot L (2527 | unilis) EATON #PCFSG15-HT-400-R300-025-SA or cauivalent | LKC-SH-CD-8000-EL-T5-0008.01 INSTALLATION cosot 03
con

AsReq'd |STRAIGHT REDUCER, SECTION COVER STEEL HDGAF 4D0mm TO 150mm

2328|501 |LCP |SOP 000 |BOF {401 |00t |maL |2328 umit(s) . BLine by EATON #PCFSG15-SR-400025-SA or squivalent | LK-SN-CD-8D00-EL-TS-0008-01 coso1 03
As Reqd |LEF T REOUCER, SECTION COVER S TEEL HOGAF, 600man 10 400mm WIDE, B-

2328 (501 (LCP [SOP (000 |BOF 401 [uo1 (ML (2329 iz} Line by EATOM #PGFSG15-LR-600-025-54 or equivalent | LK-SN-CO-8000-EL-T5-0008-01 cos0) o3
As Rew'd |RIGHT REDUCER, SEGTION COVER STEEL HOGAF, 600nwn TO 400mm WIDE, B

2330|501 [LEP |SOP ML {2330 unitfs) Line by EATON WPCFSG15/RR-600-025-SA o1 uqivalnt | LK-8N-CD-B000-£EL-TS-0008-01 cos01 oa
AsReqd |G0" VERTICAL OLTSIDE BEND, SECTION COVER, RADIUS 300mim, STEEL

2331 |501 |LCP |SOP (000 |BOP (401 (001 |ML (2331 unitfs) HDBAF, 25mm HEIGHT, 180mm WIDE, B-Line by EATON RPCFSG15-VO-150- 1 LK-SN-CD-8000-EL-TS-000801 cosat 03
As Req'd [90" VERTICAL INSIDE BEND, SECTION COVER, RADIUS 300mm, STEEL HDGAF |

2332 (501 |LCP |SOP (000 |BOP (401 foo1 ML |2332 unitis) 25mim HEIGHT, 150mm WIDE, B-Line by EATON I LK. 0-EL cos01 0

i}

As Req'd [ TRAPEZE KIT FOR 450 mm GABLE TRAY

2M0 |50 LGP |SOP (000 |30P 401 (001 [ML |2340 uritfs) | LK-SN-CD-G000-EL-TS-0008-01 csot o4
AsReq'd | TRAPEZE KIT FOR 500 fim CABLE TRAY

2041 501 |LeP |SoP 000 |sop |401 oot |ML |2361 unit(s) | LK-5M-CD-8000-EL-T5-0008-01 cosot 04

Puge 15 da 8
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I Lower Churchill Converters and Transition Compounds Project @‘
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT uALCOR Document No.: LK-AS-50-8221-61-601-0001-01 1 Rew o | D A =
AC Filters Major Equipment O Document No.: LCP-S0P00-H0FT1-001HL I Aaw o, ;| E b
Cankn Equipment tag for [ Manapol Item Oatall Deseription LCP Spocifcation Document Catalague Numbsr Supplied by EOM Rey upauting Camments
e Ho; =Ty b Yol | Wonopols systam | cey ALS Specitication Bocument Suppller Manulachurer | o Grdaring Infarmatian | Contract Na. Inatatian by the ltam
Tiys & 207 JCE T [Type & S0P
peeeey [UNBALANCE C [Type 8 507) UNBALANCE GT (Typs 8 SOP)
ELect
jsez o1 fuce |sor fosa [moe Jeor [ser [mi fasee wiis) |orars s iLsc-SN-CD-2000- 8118002001 GEPES HTECHE coson STALLATION ©
crass ceNTRACTOR
CTFOR AE0R] ETFOR RESISTOR ¥ Type A S0PT
CT FOR REACTOR {L2) FROTECTION (Type A SOP) |CT FOR REACTOR [L2) PROTECTION (Type A SOP)
CT FOR AESISTOR (R2) PROTECTION (Typs A SF) CT FOR RESISTOR [z} FROTECTIGN (Type A SOP)
T FOR RESISTOR (R3) PROTECTION (Type A 50F) T FOR RESISTOR (R3) PROTECTION [Typa A S0P
7 FOR RESISTOR [R1) PROTEGTION {Type B S0P} [CT FOR RESISTOR (R 1) FROTECTIGN (Type B SO}
crarz [CT FOR RESISTOR (R2) PROTECTION (Type B S0P} [CT FOR RESISTOR (R2) FROTECTIGH Type B S0P}
G FOR RESISTOR (R3) PROTECTION {Type B.50F) [CT FOR RESISTOR {R3) FROTECTION (Type & S0P}
e EcTRICAL
3503 501 |cp |so faoo [BoP (et foor ML [sser unigs)  [eree e LK-5H-C0-8000-L.75.0020-01 oE P9 ARTECHE comin LSS TALATION o
(COHTRACTOR
aTaFy
cTars
crara
crais
orera
arers
CTFoR FiLTER O [Type & SOF] G FOR FILTER AR PROTECTION [Type & S0P
) CT FOR FILTER ARM PROTECTION (Type 8 50F) G FOR FILTER ARM PROTECTION [Typa & S0F)
{ELECTRIC)
a0 501 [Lop |sor [oon |moe Jaot ooy |mL [sses wnis  [grers s ILK-SN-£0 8000-EL T5-002901 GE(5EC) ARTECHE costn |STALLATIEN o
CTerY JCONTRACTCR
[REACTOR {L1) [Type A SOF) =y
2321 j=01 |LCP [SOP leoD (BOF 401 OO (ML (3821 wnit(sl |y ypy 3 ILN-SN-CD-9000-6L-TS-002301 GE FES L D500 HS TALLATION @
coMTRACTCR
A S0F) N
ELEcTRTAL
pzz o |uoe fsop fwoo fmoE laor oo |mu |asz wnis) fi3r3 3 ILSHCO0000-6.15-0023-01 GEPFES) s a0l S TALLATICN o
|conTRACTOR
[RERGTOR L3) (Typa & 507
053 so1 o [sop en [Bop lov foor [w fasm unitisl | apy a LKC-SH.C0-A001-E1.75-0053-51 o (PES) i coant INSTALLATION @
[CONTRACTOR.
= [REAGTOR [L1) (Type 8 50P) leLreTRICAL
2576 501 JLeP |sof (b0 (BOP l4ov oot (wL [ases unitis) " L] ILK-SN-CO-2008 BL 15002301 GE (PES e =l [INETALLATION o
= (CONTRACTOR
— [REACTOR [L2) (Typ= B S0P — ECTRICAL
bszr fsor fuce [som [omo Jeor |y feor [wi faez wnifs) B L kc-5M-CO-8000-£1-T5.0072-01 sEFES . cosa rSTALLATION @
COoNTRATION
=  [REAGTOR (L3] (Type B S0P ELECTRICA
292 sor Juce [sor [ooo [sor |sav [nor ML fasz I [ & |LK-SN-CO-0000-EL-T5-0023-01 GE(ES) s IHETALLATION "
CONTAACTOR
5OF) ELECTRICAL
21 so1 fuck |sop |ona feoF lenv [nor [mu fasat unis)  [ovaiees 1 JILK-5M-CD-5000-EL-TS-0022.01 o PES) T |cosar INSTALLATION )
| CONTRACTOR
ICAPACITOR [C2E) [Typs A SOF) p=————y
a5z so1 fuce |sor [osa lmoe oy foer |wi fasaz wmiz)  cer » L K-sN.CO-8000-£1-T5-0072.01 GEPES) R cosar INSTALLATION o
conTRACTOR
1 ELECTRICAL
a3 sov |Lee [sop foon [mor s0r o |ML |assa unh)  |oar 3 ILK-SN-£0-8000.64,75-0023.01 aE PEs) T cpzar (HSTALLATION )
CONTRACTOR
CAFACTTOR [23) (Type A S0P e
2534 sor [Lce |soP foon |soP |aoy foor (ML jasaa unitfs) | creg s ILK-SN-CO-BU00-EL-TS-0023-01 aE PES) it oz INSTALLATION o3
|coNTRACTOR
Bl = L
asse. 501 |Lce [sop oo oo (a1 [oss (L |asee FY TR vy s LM 5-CO-8300-6L.T 8007301 GE PES) T cosot INSTALLATION -
conTRACTOR
oara e Ec
1528 501 e |som fooo (soe (ot fom | fasse unitgs) (s Lic-SH-CD-9000-L.T5.002.01 GEPES) e cosin inaTALLATION o
CCHTRACTOR
cary LECTRICAL
& st [ep |sor fooo [sor fant foor [ fasss unitis)  [ces, |LF-5N-CD-0000-6L.T8.0022.41 OE (PES) A oot INSTALLATION a
CONTRACTOR
[RESISTOR (1) (Type A 5GP Ep——
1341 s [Lcr [sor Jeoo |eoP a1 foon [we jaser s e 2 1LK-SH-CD-5000-EL-T5- 0041 OE PES cEsaaL cosn HSTALLATION o
CONRACICR
A ELecTRICAL
3542 501 Lok |sor Jomo |Boe laov ooy ML [ssez wnntst e 3 1L S.£0.8000-EL TE-1023.01 GE (ES) chEEseL cosat IHSTALLATICH, @
CONTRACTCR
ISTOR (R3] (Typa A SOF] ELECTRICAL
543 ) |LCR |soP joon |soF Jabi ooy ML (3543 wnits] e a ILICSN-COA000-BL TE-0023:01 GE (PES) CREsL cosot INSTALLATION o
CONTRACTER .
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SCLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT

AC Filters Major Equipment

! ILH-AS 50 #231-EL.CO1-B01-01

o LCP-SOP40D-80P401-001-ML

St Equipmenttag for | Manspeia e Detall Deseription LCP Speciication Docament/ Supplind by BOM Rev updating
il S dencninic YAt Manopole system | Qi ALS Spacication Document i Manufiaturer | o orgaring Information | Gontract Mo, o e ftam
iy RESISTOR (R1) (Type § S0P [ELECTRICAL
iste  [sar Jior [sor Jooo [moe fent [oor [me fases P . LK-sH.CD-2000.81 TS-007 01 sEPES e— coson ISTALLATION o
CONTRACTCR
Lzl ) o
147 s |ice |sop Jomo o faof oot (ML faser unigs)  [naes s L1-586-GD-5000-L. T8-0023-01 GEPES) oL fcoson INSTALLATION s
CONTRACTOR
- ELeCTRICAL
sa8 st [Lee |sop foon [sor faor oot [wo [3san unts) e . |LK-SH-C08000-EL TS-00Z3-01 GE (PES) cnus coson NSTALLATICH £
o
L] | [ep—
3951 j501 LGP |SOPF [B0D [BOF (401 |01 ML [395Y 2 |V LK-5%-CO-8B00-EL- 15002801 GE PES) DEvENE jcosm |INETALLATION -
CoNTRACTOR
SURGE ARRESTER [Type A S0F] e EcTRICA,
stz for Juem [sop |oon har | [ass2 unitis) |naze b | LK.SN-CO.B00 EL T5-a020.08 G S P cosor NSTALLATION o
CONTRACTOR
A SGRT e ecTRICAL
hoss  lsar fuee [sop looa [sop w1 foas | Jassa [T - H | LK.SN-CD 8000-EL T5 902501 GErES e coso INSTALLATION o
|conTRACTOR
METER: & DICIT CYCLOMETER ELECTRICAL
NIV COLNT CURRERT, 200 AMPS 8720 VICROSECTHNO WAVE TALLATH
wsss (5ot [iop [sop foeo |Bop bt oo | fasss unitis) il ottty Sl o Dyl | L-sH-c0 000 8L 75002901 GE PES| e cosor e o
METER SCALE. 0.0 ik PEAK! A1 (NON LINEAR 56 ALE)
iin EURGE ARRESTER WITH BP| (Type B 50F) ",
s 501 [Lor [sop feno |mor ot (oot fm [asse s fsairs & | LS. 800081 TS.0023-01 GEPES P cosm (NSTALLATION a3
cONTRACTCR
57 ot |Lep [sor oo [mor faat faor e [sssr NETER e s | LK-SN.CO-2000-£L-3-0028-01 G (FES! s coom INSTALLATICH o

ST
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [naLcoR Document N+ iLk-AS-SD-8221-EL 501000191 | Revho. | B
DC Major Equipment [ALSTOM Document No.:_LCP-SOP-000.BOP401.001-ML__| RevNo. 1| ik
F L BOM Rev
Equipment tag for Item Detail Description LCP Specification Document / Catalogue Number Supplied by Comments
Hem No. Contractor Tag Number unit Tabeopele ietany Manopole Gty ALS Specification D Supplier Manufacturer. | o onmation |  Contract Na. Instalied by :;::m
SINGLE PHASE TRANSFORMER 230 KV
Ta jphase A) SINGLE PHASE TRANSFORMER
T4 {phase B) 232 MVANPh, 23013 KV, 128/43 KV, 128/V3 KV, 60 Hz ELECTRICAL
4001 501 |LCP [SOP |000 [BOP 401 (001 |ML (4001 unil(s) |74 (phase G} ILK-SN-CD-B000-EL-TS-0022-01 GE (SBC) T8T CDS01 INSTALLATION o3
CONTRACTOR
T (8pare)
'QUADRIVALVE SOP
Total Mass 24 TONNE
Individual Module Mass 1.2 TONNE
Y1841 ELECTRICAL
4003 501 |LP [SOP {000 |mOP (401 |001 ML [4003 | unitis) |V2B4T | LK-SN-CD-8000-EL.TS-0026-01 GE (PES) cosal INSTALLATION 03
bbb CONTRACTOR
V2B42
DC NEUTRAL BREAKER
ALSTOM TYPE GL 316X, 420 KV CLASS OUTDOOR, T —
40004, 40 KA INTERRUPTING, ILK-SN-CD-4000-EL-T$-000101 =
e b i i i i el i o Rl B 4 HOLES NEMA DRILLED ALUMINUM TERMINALS | ILK-SN.CD-8000-EL-T§.0011.01 ShasoRy S kel pRLLLN| 6
GALVANIZED STEEL SUPPORT
AC STAR BUSHING
-2500A- 948KV Bl
OUTDOOR CREEPAGE DISTANCE 12850mm ELECTRICAL
4006 601 |LCP |SOP |000 [BOP [401 |004 |ML |4006 unit{s) cantilever operation laad 2500W ILK-SN-GD-8000-EL-TS-0024-01 GE (PES) RPV cDsot INSTALLATION o3
5F6 gas insulated CONTRACTOR
Total max appeox 1350kg
AC DELTABUSAING
[+ 250KV-2000A-550KV BIL
cantilever operalian load 2500M ELECTRICAL
(4007 501 |LCP |SOP (000 |[BOP (401 [001 |ML |4007 unit(s) auldaor creepage distance 14700mm ILK-SH-CD-8000-EL-TS-0024-01 GE (PES) RPV CDS01 INSTALLATION 03
SF6 gas Insulated CONTRACTOR
total mass approx 520kg
HVDC BUSHING
+ 420kV-25DDA-1 050KV BIL
CUTDOCR CREEPAGE DISTANCE 15480mm ELECTRICAL
4008 501 [LCP |SOP (000 |BOP (401 (001 |ML |4008 unit{s) (Canlilever operalion load 2500N ILK-SN-CD-8000-EL-TS-0024-01 GE (PES) RPV CD501 INSTALLATION 03
SF8 gas Insubaled CONTRACTOR
total mass approx 1380kg
LVDC BUSHING
+ B2kV -2000A-220kV BIL ELECTRICAL
4008 501 |LCP |SOP (000 [BOP 401 001 [ML [4008 | unit(s) QUTDGOR CREEPAGE DISTANCE S250mm ILK-SN-CD-8000-EL-T5.0024-01 GE (PES) RPYV cospt INSTALLATION [ 03
RIP BUSHING CONTRACTOR
Total mass 150kg
ELECTRODE LINE LVDG BUSHING
+ 82V -2000A-Z20kV BIL ELECTRICAL
4010 501 |LCP [SOP (000 [BOP |401 [001 (ML 8010 | unitis) (QUTROOR CREEPAGE DISTANCE 5250 ILK-SN-CD-8000-EL-TS-0024-01 GE (PES) cosot INSTALLATION | 04 FORELFL
RIP BUSHING CONTRACTOR
Total mass 150kg
Page 18 de 61 E ’ 2 ! 5‘
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Lower Churchill Converters and Transition Compounds Project

o

DC Major Equipment

SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT

[naLCOR Document Na. : LKk-AS-SD-8221-ELG01000131 | RewNo, 3]

5

[aLsTom

No.: LCP-SOP-000-BOP-401-001-ML I HIVNB.:I 2

o

Item No. Contractor Tag Number Unit

Equipment tag for
Manopole system

Manopole Qty

Htem Detall Description

LCP Specification Docurment /
ALS Specification Document

Supplier

Catalogue Number

BOMRev

Supplied by sl

Instalied by

of Ordering

the tem

Comments

4011 501 (LCP (SOP (00D |BOP (401 |001 (ML |4011 unit(s)

CT2B41
CTB41B61

CT1881
CTIB81

DC CURRENT TRANSFORMER 200 kV BIL, 1286 A

Type COSICT

Maximum system voltage 3 kv

BiL 200 kv

Creapage 1235 mm

|Acouracy 0,1%

[Nominal operating current 1266 A

IRated sacondary NL 1.8075V, WL 0,5358V
[Burden 10 kGhm

Rating factor NL 6.22, WL 18,66

GE (PES)

o

ELECTRICAL
INSTALLATION [ic]
[CONTRACTOR

cosot

14012 501 |LCP |SOP (000 [BOP (401 (001 (ML [4012 unit(s)

CT2BE1
GT4851

DC CURRENT TRANSFORMER 200 kV BIL, 100 &

Type COS|GT
Maximism system voltage 3 KV
BIL 200 KV

Nominal operating current 100 A

Rated secondary NL 1 8566V, WL 0,3V
Burden 10 kOhm

Rating faclor NL 6, WL 30

‘GE (PES)

o

ELECTRICAL
INSTALLATION a3
CONTRACTOR

[CDS01

4013 501 [LCP (SOP |000 |BOP (401 001 |ML (4013 unit(s)

CT1R41
cTIgdt

CTREING

|AC CURRENT TRANSFORMER XXOU KV BIL, XXX A

Typa COSICT
Maximum system voltage XX kV
BIL XXX kY

Crespage X000 mm

Accuracy XX%

Naminal eperating currert XXX A
Rated secondary XXXXX

GE (PES)

o

ELECTRICAL
INSTALLATION a3
CONTRACTOR

Coso

4014 501 |LCP |SOP 000 |BOP (401 |001 (ML 4014 unit{s)

CT1B42
CT2B42

DC CURRENT TRANSFORMER 1500 kV BIL, 1286 A

Type COSICT
Maximum system voltage 393 kV
BIL 1500 kv

Rated secondary NL 1 6075V, WL 0,5358Y
Burden 10 kOhm
Rating faclor NL 6,22, WL 18,66

GE (PES)

o

ELECTRICAL
INSTALLATION 03
[CONTRACTOR

chsot

4021 501 [LCP |SOP |00D (BOP (401 (001 |ML [4021 unit{s)

R1841861

R18ING

DC NEUTRAL REACTOR

1,6 kA thermal 1 sec.

4 kA mechanical peak

40 KV BIL across col

221 KV BIL across infercall insulator
Reactor rafing 0,135 mH, 0,051 ohm:
MC1 =76 mm

MC2 = 305 mm

ILK-SN-CD-8000-EL-TS-0028-01

GE (PES)

Trench

ELECTRICAL
INSTALLATION 04
[CONTRACTOR

cosot

Page 19do A1
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Lower Churchill Converters and Transition Compounds Project

SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [NALCOR Document o :_ILK-AS-SD-§221.6L.G010001-01 | Rev No.:| B
DC Major Equipment |ALSTOM Dacument No.: LCP-SOP-100-BOP401-001-ML | Rev No.:| o8
NG » el o Equipment tag for Hem Detail Descriptian LCP Specification Dacument / s e Catalague Number suppliedby | ?':;"m":" Comments
s 8 Monopale system ALS Specification Document s SCHUIEC | o Ordering Infarmation |  Cantract No. e tpind
OC SMOOTHING REAGTOR
Type XSCM 2¢75,00 mH / 1980 A
System voltage” 350 KV
Miax. aperating voltage: 370 WV
BIL between terminals 1425 kv
Nominal current: 1286 A
RiBAZ Rated currect: 1320 A ELECTRICAL
022 501 |LCP [sOP [000 [BOP (401 007 |mL [4022 | wnitts) Design currect: 1980 A ILK-SN-CD-3000-EL-TS 0027-01 GE (PES) CERMG cso INSTALLATION |~ 03
Short lime current / duralian B KA/ 1s CONTRACTOR
Offset peak currant: & kAp
Temp. class F (155")
ME1 = 4180 mm
MGz = 5700 mm
MC3 = 4700 mm
ME4 = 7150 mm
~ [BCELFLREACTOR s
LEGTRICAL
4023 501|Lce [SOP 000 |BOP (401 001 |ML fs023 | unitis) |P1B5S ILK-SN-CD-8000-EL-TS-0027-01 GE [PES) GERMA cs01 INSTALLATION | 04 “Ecwngi%;;‘:gig“:%@fgg s NoT
Li i CONTRACTOR
GG 6 TAR EARTH SWITGH
21kAX 1 S ELECTRICAL
4025 501 |Lcp [sop |ooo [BOP [401 001 ML [s025 | unit(s) |racs ILK-8N-CD-8000-EL-T5.0027-01 GE (PES) cosot INSTALLATION | 03
CONTRACTOR
[AC DELTAEARTH SWITCH
21kA X 15 ELECTRICAL
4026 501 [LcP [soP (000 [BOP |401  [001 |ML |4028 | unitis) [rems ILIC-SN-CD-8000-EL-TS-0027-01 GE (PES) cosat INSTALLATION | 03
CONTRACTOR
HVDC EARTH SWITGH
21kA X 15 ELECTRICAL
4027 501 |LCP [soP |oo0 |BOP 401 (001 (ML (4027 | uniys) |B42ST ILK-SN.CD-8000-EL-TS 002701 GE (PES) CME cosat INSTALLATION 03
CONTRACTOR
LVDC EARTH SWITCH
21kA X 15 ELECTRICAL
4028 501 |LGP |sOP (000 [BOP (401 001 [ML (4028 | wnitts) |41t ILK-SN-CD-8000-EL-TS-0027-01 GE (PES) oME cDso1 INSTALLATION | 03
CONTRACTOR
C LV COUPLING CAPACITOR
ELECTRICAL
2030 501 |LcP |sOP 000 [BOP 401 [001 ML 4030 | wnitts) |c1ma ILK-SN-CD-8000-EL-T5.0028-01 GE (PES) Vishay cosot INSTALLATION | 04
[conTracTor
OC LV CAPACITOR TYPE C/68/30/60
Rated valiage 52 KV
30 mF, 60 Hz
c1ae1881 Two bustings capachrunt ELECTRICAL
4031 501 [LcP [soP ouo BOP 401 (001 ML J4031 | unitis) ILK-SN-CD-8000-EL-TS-002801 GE (PES) Vishay cDs01 nsTALLATION | 04
ciBING CONTRACTOR
LVDC VOLTAGE DIVIDER
Raled voltage / SIL/BIL - 7,5 kV./ 121 K/ 142 KV HETHEAL
crespage distance 4433 m
4032 501 |LCP [SOP [000 (BOP [401 oot [ML (4032 | unitis) [vnimas vttty 1 LK-SN-CD-000-E1-T$.0010-01 GE (PES) TRENCH cosor INSTALLATION | 03
CONTRACTOR
Composite gray insulator
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b Lower Churchill Converters and Transition Compounds Project @
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT TuaLCOR Document No. = ILK-AS-5D-8221.51.G01400101 | Rev No. Bd
DC Major Equipment JALSTOM Document No. : LCP-SOP-000-80P401-001-ML | _Rev No. : 04
I3 BOM Rev
i Equipment tag for Hem Detail Description LCP Specification Dacument / Catalogue Number Supplied by Comments
Htemn No. Caontractor Tag Number Unit Mosiopols syl Monopale Qty 'ALS Specification Document Supplier Manufacturer or Qrdering Information CantractNo. Installed by \;::ltlm
HVDC VOLTAGE DIVIDER
Raled vollage / SIL / BIL - 367 kY / 780 kV / 864 KV egTRIBAL
4 Rated creepage distance 13350 mm
023 501 [LCP [SOP (000 |BOP [401 |007 ML (4033 | unitis) |vniaan 1 s ol | LK-SN-CD-8000-EL-TS-0010-01 GE (PES) TRENGH cosal INSTALLATION 03
Campasie gray insulator CONTRACTOR
SURGE COUNTER FOR DC SA
METER: & DIGIT CYCLOMETER
MINIMUM COUNT CURRENT: 200 AMPS 6/20
MICROSEGOND WAVE ELECTRICAL
4043 501 |LCP |SOP (000 |BOP (401 (001 (ML 4048 unit{s) 7 (MAXL HIGH CURRENT WITSTAND: 100 KA 410 LK-SN-CD-2008-EL-TS-0029-01 GE (PES) SIEMENS CDSDY INSTALLATION 03
MICROSECOND WAVE CONTRACTOR
METER SCALE: 0-30 mA PEAKIT41 (NON LINEAR
SCALE)
OC SURGE ARRESTER U7 50 kv
SINGLE PHASE, METAL-OXIDE
RATED VOLTAGE U -50 KV, 50 Hz
MCOV 53 KV DC Peak, n-20 KA, ELECTHICAL
4050 501 |LcP |sop (000 [BoP 101 |01 ML [40s0 | uniys) |SAIBE1 4 MINBION CREEFAGE DIS FANGE 1138 mon LK-SN.CD-8000-EL-T$0028.01 GE (PES) SIEMENS coso INSTALLATION | 04
SAZBE1 INCLUDING INSULATED BASE Mol facrptliii
HV TERMINAL NEMA 4
DC SURGE ARRES TER Ur 54 KV
SINGLE PHASE, METAL-OXIDE
RATED VOLTAGE Ur - 54 KV, 60 Hz ELECTRICAL
4051 501 LCP |SOP (000 |[BOP 401 |001 |ML (4061 | unitis) |sAsgdy 1 MCOV BB KV DC Peak, In-20 Ka, LK-SN-CD-9000-EL-TS-0029-01 GE (PES) SIEMENS cosal INSTALLATION 03
MINIMUM CREEPAGE DISTANCE 1700 mm CONTRACTOR
INCLUDING INSULATED BASE
HV TERMINAL NEMA 4
|BE SURGE ARRESTER Ur 62 k¥
SINGLE PHASE, METAL-OXIDE
RATED VOLTAGE U - 62 KV, 60 Hz ELECTRICAL
4052 501 |LCP |SOP (000 |BOP (401|001 |ML J4osz | unitis) [saipermst 1 MCOV 70 KV DC Peak, In20 KA, LK-SN.CD-8000-EL-TS-0028-01 GE (PES) SIEMENS coso1 INSTALLATION a3
MINMUM CREEPAGE DISTANCE 3015 mm CONTRACTOR
INCLUDING INSULATED BASE
HV TERMINAL NEMA 4
DC SURGE ARRESTER Ur 171 kY
o SINGLE PHASE, METAL-OXIDE
. RATED VOLTAGE Ur - 171 KV, B0 Hz ELECTRICAL
l40s3 501 |LCP (S0P [000 |BOP (401 [o01 (ML 4053 | unis) |SA2E47 1z IMCOV 209 KV DG Peak, In-20 KA, LK-SN-CD-8000-EL-TS 0029-01 GE (PES) SIEMENS COS01 INSTALLATION 03
oo [MINIMUM CREEPAGE DISTANCE 4710 mm CONTRACTOR
Snn INGLUDING INSULATED BASE
HY TERMINAL NEMA 4
DC SURGE ARRESTER Ur 178 kV
SINGLE PHASE, METAL-OXIDE
RATED VOLTAGE Ur - 178 KV, 50 Hz ELECTRICAL
4054 501 |LCP |SOP (000 [BOP (401 |001 [ML |4054 unit{s) |sais4e2 1 MCOV 218 KV DC Peak, In-20 KA, LK-SN.CD-8000-EL-TS-0028-01 GE (PES) SIEMENS CD501 INSTALLATION 03
MINIMUM CREEPAGE DISTANGE 4330 mm CONTRAGTOR
INCLUDING INSULATED BASE
HV TERMINAL NEMA 4
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Lower Churchill Converters and Transition Compounds Project @
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [NALCOR Document No. : ILK-S-SD-§221.6L.G01000101 | RevNo.:| B4
DC Major Equipment [ALSTOM Document No. :_LCP-SOP-000-BOP401-001-ML | RevNo.:| a8
Equipment tag for ttem Detail Description LCP Specification Document / Catalogue Number Supplied by EOMTER Comments
Itemn No. Contractor Tag Number Unit oniopei i Monopale Oty ALS Specification Dacument Supplier Manufacturer oc Diitariiy Mifcomation || CostctNi; Installed by m
6C SURGE ARRESTER Ur 102 kv
SINGLE PHASE, METAL-OXIDE
RATED VOLTAGE Ur - 182 KV, 60 Hz ELECTRICAL
4055 501 |LCP |SOP (000 |BOP |401 001 |ML |4055 unitls) |sadB42 1 MCOV 222 KV DC Peak, In-20 KA, LK-EN-CD-BODD-EL-TS0028.01 GE (PES) SIEMENS cDso1 INSTALLATION 03
MINIMUIM CREEFAGE DISTANGE 5460 mm CONTRACTOR
INCLUDING INSULATED BASE
HV TERMINAL NEMA 4
DC SURGE ARRESTER Ur 314 kV
s SINGLE PHASE, METAL-OXIDE
AL RATED VOLTAGE Ur - 314 KV, 60 He
4056 501 |LCP |SOP [000 [BOP 401 001 (ML |40s6 | units) aniets 4 MCOV 383 |V DG Peak, In-20 Kb, LK-SN-CD-8000-EL-T5.0020-01 GE (PES) SIEMENS cosoi %SE'FATLT_E‘QEN 03
L MINIMUM CREEPAGE DISTANGE 10320 mm CONTRACTOR
INCLUDING INSULATED BASE
] HY TERMINAL NEMA 4
TRANSFORMER STAR SURGE ARRESTER Ur = 326
kv
SINGLE PHASE, METAL-OXIDE ELECTRIGAL
4058 501 |LCP |soP |ooo [BOP [401 001 [ML (4058 | units) [SA4TE 3 RATED VOLTAGE Ur -326 KV, B0 Hz ’ LK-SN-CD-8000-EL-TS 002801 GE (PES) SEMENS cDsot INSTALLATION o3
MCOV 358 KV DC Prak, In-20 KA, CONTRACTOR
MINIMUM CREEPAGE DISTANCE 10820 mm.
INCLUDING INSULATED BASE
HV TERMINAL NEMA 4
TRANSFORMER DELTA SURGE ARRESTER Ur=
185 kv
SINGLE PHASE, METAL-OXIDE
RATED VOLTAGE Ur - 185 KV, 60 Hz ELECTRICAL
4058 501 |LCP |SOP 000 [BOP (401 001 |ML (4088 | unitis) (SASTH s MCOV 226 KV DG Peak, In-20 KA, LK-SN-CD-8000-EL-T5.0029.01 GE (PES) SIEMENS cosot INSTALLATION | 03
CREEPAGE DISTANCE 4330 mm CONTRACTOR
INCLUDING INSULATED BASE
HV TERMINAL NEMA 4
TRANSFORMER NEUTRAL SURGE ARRESTER Ur
= kxx KV
SAITE ELECTRICAL
4061 501 |LcP [SOP (000 |BOP 401 |00t |t |s081 | unit(s) |opite o |pEScrRuPTION TO COME GE (FES) SEMENS cpsot INSTALLATION [ 03
CONTRACTOR
GNE POLE DISCONNEGTOR SPQL 370 KV 1880A
21KAX 15
370 kv, 2550 kv BIL 1980 A,
21 ki 1 SEC., ONE POLE MOTOR OPERATED,
\VERTICAL BREAK, e
B43EE63 CAN MOUNTING BOLTS, LOCK WASHERS AND - L
4054 501 [Lcp [sop (000 [Bop [401  |001 |mL [4064 | units) |maamss 3 FLATWASHERS. :gj:zgﬁsg:t_;ﬂ:;;j} GE (PES) CME oot INSTALLATION 03
B61E63 HV TERMINALS: NEMA 6 CONTRACTOR
INSULATOR CREEPAGE DISTANCE: 27520 mm
INSULATOR MATERIAL: PORCELAIN MOUNSELL
GRAY
;
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [naLCOR Document Na. : ILK-AS-SD-2221-EL-G01000101 | Revio.:] 84
DC Major Equipment [ALSTOM Document No.:_LCP-50P000-80P401-001-ML_| _Revio. o] 08

Y e R 4 BOM Rev.
Y Equipment tag for Item Detall Deseription LCP Specification Document / Catalogue Number Supplied by
Unit A v Monopole Qty ALS Specification Doc Supplier a g " Cont No. Installed by I::I:m

Comments

Item No. Contractor Tag Number

(ONE POLE DISCONNECTOR SPOL2T 370 KV 13804
21KAx 15

370 kV, 2550 KV BIL 1680 A,
21 kA 1 SEC., ONE POLE MOTOR OPERATED,
B43842 / BAIG1 | BAIGT VERTICAL BREAK, WITH TWO GROUNDING
Lo e il 5 ILK-SN-CD-8000-EL-TS-0011-01 ELECTRICAL
L3S0 CAW MOUNTING BOLTS, LOCK WASHERS AND ~

» 501 (LCP |SOP (00D |BOP 401 |01 ML 4066 | unitis) |0 csn / mszca ) asact | FLATWASHERS ILK-SN-CD-4000-EL-TS-0002-01 GE [PES) cme eas 2‘:{%’:22 ol
B83L3I602 (BSIG2/ HV TERMINALS: NEMA 6
L3802G INSULATOR CREEPAGE DISTANCE: 27620 mm
INSULATOR MATERIAL: PORCELAIN MOUNSELL
GRAY

'ONE POLE DISCONNECTOR S20AT 3 KV 1980A 21
KA x 15

34, 250KV BIL 1980 A,

21 kA 1 SEC., ONE POLE MOTOR OPERATED
DISCONNECT SWITCH

B41861-1/B41861G-) CENTER BREAK WITH ONE GROUNDING SWITCH. ElEoTRICAL
BE1861-1/ 88186161 C/AW MOUNTING BOLTS, LOCK WASHERS AND

4068 501 |LcP |sOP 000 [BOP 401 [001 (ML |40ss | unitis) [peincot/BsiNGar |5 FLAT WASHERS, 4 t::ngjz:ﬁ:tgm;:: GE (PES) oME cDs01 INSTALLATION 0s
BE1NG 1 /B6INGG HY TERMINALS: NEMA 4 CONTRACTOR
BO1B66/ BESA INSULATOR CREEPAGE DISTANGE: 1040 mm
INSULATOR MATERIAL: PORCELAIN MOUNSELL

(ONE POLE DISCONNECTOR S2DA2T 3 KV 1580A
21KAXx 1s

3KV, 250KV BIL 1980 A,
21 KA 1 SEC,, ONE POLE MOTOR OPERATED
DISCONNECT SWITCH

CENTER BREAKWITH TWO GROUNDING i
SWITCHES,

4073 501 [Lcp |soP [so0 [BoP [401 |00t (ML [s073 | units) AV MOUNTING BOLTS, LOCK WASHERS AND :t:::ﬁgﬁ:g:ﬂ:::;;ﬂ GE [PES) OME cosn INSTALLATION
FLAT WASHERS. CONTRACTOR
HV TERMINALS: NEMA 4

INSULATOR CREEPAGE DISTANCE: 1040 mm
INSULATOR MATERIAL: PORCELAIN MOUNSELL
GRAY

08

STAR NEUTRAL GROUNDING SWITCH

2550 W BIL

ONE POLE MOTOR OPERATED.
CAWMOUNTING BOLTS, LOCK WASHERS AND R
FLAT WASHERS.

b 1 HV TERMINALS: NEMA 6 :mjnfgjzﬂ:itﬁ::gggﬁ GE (PES) oME CD501 INSTALLATION 03
INSULATOR CREEPAGE DISTANGE: 27520 mm z CONTRACTOR
INSULATOR MATERIAL: PORGELAIN MOUNSELL
GRAY

4074 601 |LCP |SOP (000 |BOP (401 |001 (ML [4074 unit{s)

4
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [HaLCOR Document to. - ILK-AS-SD-8221ELGO14000101 | RevNa.:] ; Ba
jor Equipme |ALSTOM Document No.: LCP-S0P-000-BOP401001-ML | Rev No.: 0
DC Major Ei nt
Equipment tag for ltem Detail Description LOP Specification Document / Catalogue Number Supplied by O Comments
Item No. Caonlractor Tag Number Unit Monopol system Manopole Gty ALS Specification Document Supplier Manufacturer | o ind information | Contract No. Installed by I:hpdinllng
e ftem
ONE POLE EARTHING SWITCH SPVL 370 KV 21 KA
X 1s
370 kv, 2550 kv BIL
21 kA 1 SEC. ONE POLE MOTOR GPERATED,
AW MOUNTING BOLTS, LOCK WASHERS AND ELECTRICAL
075 501 |LcP |sop [osa |BOP (401 Joat [ 4075 | wnitis) sae 1 R i kb pitrnent s il GE (PES) oME coson INSTALLATION | 03
INSULATOR CREEPAGE DISTANCE: 27520 mm CONTRACTOR
INSULATOR MATERIAL: PORCELAIN MOUNSELL
GRAY
ONE POLE EARTHING SWITGH STA3 KV 21 KA %
1s
3 KV, 250 KV BIL
21 kA 1 SEG., ONE POLE MOTOR OPERATED,
CAV MOUNTING BOLTS, LOCK WASHERS AND ILIK-SH-CD-8000-EL-TS 001101 ELECTRICAL
; FLAT WASHERS. EL TALLATION | 0%
4077 501 |Lcp [sop |ooa [BoP Ja01 |00t |ML (4077 | unitts) [mers 1 FLAT e RN FAG e bt ape ey GE (PES) CME cos01 INSTALLATION
TERMINAL
INSULATOR CREEPAGE DISTANCE: 1040 mm
INSULATOR MATERIAL: PORCELAIN MOUNSELL
GRAY
NEUTRAL CURRENT TRANSFORNIER STAR DELTA
AREA
ELECTRICAL
0@t 501 [LcP [sop |00 [BoP [401 [0t ML [4081 | unitgsy [STITE 2 ;?.r‘[‘g‘z‘;;xf‘ ILK-SN-CO-4000-EL 75000101 GE (SHC) POLYCAST cosot INSTALLATION 03
CLPXR (2) CONTRACTOR
CURRENT TRANSFORMER VALVE HALL STAR
BUSHING
ELECTRICAL
4082 501 |LcP |sop |ooo |BOP (401 |oa1 ML [4082 | wniys) [CTET 3 el ILK-SN-CD-4000-ELTS-0001-01 GE (5BC) POLYCAST o501 INSTALLATION [ 03
GLPXR (2) i CONTRACTOR
[CURRENT TRANSFORMER VALVE HALL DELTA
BUSHING
ELECTRICAL
4083 501 [LCP [sop [ooo |BOP [401 [0t |ML [4083 | units) [STITH 3 ILK-SN-CD-4000-EL-TS-0001-01 GE (PES) POLYCAST cosal INSTALLATION 03
CONTRACTOR
ersacs ELECTRICAL
4088 501 [LCP |SOP |000 [BOP (401 (001 [ML |4088 unit{s) CTIBET 0 ILK-SN-CD-8000-EL-T5-0016-01 BE (PES) CD501 INSTALLATION 03
CONTRACTOR
DE LINE FAULT LOCATOR
Ratad voltage 380,5 kv
Gtk ELECTRICAL
4091 501 |LCP [SOP [000 |BOP (401|001 |ML 4031 | wniys) [G1947 2 B DI (VL and HYEHD) ILK-SN-CD-8000-ELT5.0016-01 GE (SEC) Manitoba hycira cDs01 INSTALLATION 03
ces BIL 125 KV (LV-GND) CONTRACTOR
HV larminal - 4 NEMA holes
Twao bushings capacitor unit 6009 V, 50,06 uF, 125 kv
L
|IGROUND FAULT DETECTOR BOX
ELECTRICAL
4093 001 |ML 4083 unit(s) 2 IWEIGHT 40 ILK-SN-CD-8000-EL-TS-0016-01 GE (PES) CDS0% INSTALLATION 03
Calour Grey-MUNSELL (ANSI#61) CONTRACTOR
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [NaLCOR Document No. : ILK-AS-SD-8221-ELG01-0001-11 | Revio.i| B
DC Major Equipment [AL5TOM Dacument No. : LcP-sop-ono-BOP401001ML | Rev .| 08 -
Contfacior Tag Nuibet ik Equipmenttagfor | o Hem Detail Description LAC:SSpe':iﬁc:;: nmmmln S wc;mg: Number suppredby | E‘E"’; Comments

ELFL CAPACITOR
C1886 ELECTRICAL
501 |LCP |SOP [000 |BOP (401 001 (ML 4085 unit(s) c1B67 0 ILK-SN-CD-2000-EL-TS-001601 GE (PES) HVDC Tech Cosot INSTALLATION 04
CONTRACTOR

Yo
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iﬁv,.n.a!..m!’ ‘ Lower Churchill Converters and Transition Compounds Project {3
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT Immm: ILK-AS-S0-8221-EL-G01-0001-01 [ Rew N = S A

AC Major Equij STOM Document No. : LCP-SOPJ00-BOP-401-001-ML | v No. ;| 2 bs

Equipment tag for | Monopale Iterm Detall Dagcription LCF Specification Decument | Catalngue Number Stippled by BOM Rev updating the Commants
ferne FasliHiTeR Mminr Unit | Monopole system | aty ALS Specification Dacument FpRMr ManfRcrer | o\ Graring Information | Condract No. fmial el tem

1362 X¥ CIRCUIT BREAKER LIVE TANK SF6
\WITH POINT OF WAVE CONTROL.

1SET OF 3 SINGLE POLE
[ ALSTOM TYPE GL 315, 367 KV CLASS CUTDOOR, 40004, 1050 KV LIL, 50 KA
Baiez INTERRUPTING, 125 VDG CONTROL

pr SPRING OPERATING MEEHAMSM DESIGH, ELECTRICAL
4103PoW |1 [Lep |sop loon [so (o1 foor (ML |G untfs} |BHIFS i (CREEPAGE DISTANCE - 6325 mm Misl ILK-SN-C04000-EL-T5-0001.01 GE (SAC) GETDE el INSTALLATION o
PORCELAIN GRE ¥ LIGHT - L:FIAY MUNSELL S8G 7,000 4 (ANS| 870] CONTRACTOR
TWO INTERRUPTING CHAMBER
(OPERATING SEQUENCE 00,35 0.3 -co,
6 HOLES NEMA ORILLED ALUMINUM TERWIKALS
GALVANIZED STEEL SUPPORT

245 k¥ CIROUIT BREAKER LIVE TANK 5F5.
[NO FOINT OF WAVE CONTROL

[ALSTOM TYPE GL 314X, 245 KV CLASS OUTDOOR. 31808, 1050 KV LIL, A0 KA

INTERRUPTING, 126 YL CONTROL, ELECTRICAL

4 ﬁg&iﬁ;}n@!‘z‘g‘”““ RN LK-SN-CO4000-EL-TS-000101 GE (58C) ceToC cosn1 INSTALLATICH FOR Coostz
Tk BN, CONTRAGTOR

CELAIN GREY LIGHT.GRAY - MUNSELL 5BG 7,04 (ANSI £70)

lohe BTERSLET MG LAMBER

JOPERATING SEQUENCE 00 35 CO-3mim 0O,

[5140.25 NEMA DRILLED ALUMINGM TERMNALS

|GALVANIZED STEEL SUPPORT

1T RV CIRCUIT BREAKER LIVE TARK SFR

WITH POINT OF WAVE CONTROL.

4105 501 |LGA |SOP [z30 |ALS 400 |001 |Bm 4105 unitfs)

[ALSTOM TYPE GL 314X, 245 KV CLASS SUTEOGR 31604, 1050 K LIL 40KA

INTERRUPTING 125 VOC CONTROL, lELECTRICH:

4 L TR ECE I 5 LK-5N-CO4000-EL-T5-0001-01 GE{SAC) GETDS =] [STALLATION o FOR Cousnz
lconTRACTOR

PORCELAN GREY LIGHT GAAY - MUNSELL SBGT.00 4 (AN 70 S

INTERRUPTING

P ERATING SEGUENCE 5038 CO3min D,

(6 HOLES NEWA DRILLED ALUMINUM TERMINALS

GALVANIZED STEEL SUPAORT
DISCONNECT SWITCH

253 KV, 12000, 40 kA 3 SEC | THREE POLE MOTQOR OPFRATED, VERTICAL
BREAK, CAV MOUNTING BOLTS, LOCK WASHERS AND FLAT WASHERS.
B31F71 HV TERMINALS: NEMA 4 ELECTRICAL
4120 501 |LcP [sop foon [moP(der [oo1 ML |4120 | unis) [BMIEIE s e R e ILK-SN-CD4D0D-EL-TS0002:01 GE [58C) GETOC =] NSTAL ATION ]
INSULATOR MATERIAL PORCELAIN GRAY CONTRACTON

o

[iwsPOW |50 |LCA [SOF (230 |ALS 400 (007 (BM :nsru unite) (S5

| THREE POLE GALVANIZED STEEL SUPPORT, HEIGHT- 4 m

253 KV GROUNDING SWITCH WITH INTERLOCK

Fig THREE POLE MANUAL OPERATED 40 KA. SIDE BREAK, CAW MOUNTING
FaG BOLTS, LOCK WASHERS AND FLAT WASHERS:

e [RATED COTRIOUA CURRENT 1220 4 ELECTRICAL
128 501 [LcP [soP foco (BOPfa01 foov fmL (s126 | wniis) H] |V TERMINALS: NEWA 4 ILK-SN-CD-4000-EL-TS-0002-01 GE (5BC) GETDC cosot INSTALLATION L
[NSULATOR CREEPAGE ITANCE ext oy |conTRACTOR
INSULATOR MATERIAL
[PHASE TO PHASE DISTANCE: 4
T)CEEPQ.EE"!.V‘N‘EEDS‘EE[ SUPPCRT, HEIGHT 4m

253 K/ GROUNDING SWITCH WITHOUT INTERLOGK

ITHREE POLE MANUAL DPERATED 40 KA, SIDE BREAK. CAW MOUNTING
BCLTS, LOCK WABHERS AND FLAT WASHERS

Bite RATED CONTINIUS CURRENT 1250 & ELECTRICAL
4128 o1 |Lce [sop [poo [Bop 4ot foot ML 4128 | wmiigs |T4B1 2 il TER;‘&%:;;%; TR Bém LH-SH-CD4000-EL-TS-000201 GE(8BCI GETDE om0t INSTALLATION o3
INSULATOR MATERIAL: PORCELAIN [CONTRACTOR
FHASE TO PHASE DISTANCE 4 m

ITHREE POLE GALVANIZED STEEL SUPPORT. HEIGHT 4 m

CAPACITOR VOLTAGE TRANSFORMER 253 KV, 1050 KV il

SINGLE PHASE

MAXIMUM GRERATING VOLTAGE 253 KV, 60 Hz
INSULATION LEVEL BiL: 1050 KV

MINIMUM CREEFAGE DISTANGE: 8325 mm ELECTRICAL
412 501 |lcP [soF Joos [BOP (407 [om ML (4132 | unigs) [SVTIEI d Pt et ) ILK-EN-CD$000-EL-TS-0020.01 GE 1580) Treich fcosor NSTALLATICN o
RATIC XXX {1.2.5) lee eTon

230 KNI 120V-120VINS
RATIOX 3 4)
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LDIERS P NVER N RIAL- VOLTAGE EQUIPMENT
AC Mojor Equipment
uay | o agor | tancpele e Dol Deseripton P Spec iestion Bosvmnt e M| | tmemetumber | supptetby ey | 89 Basupdatng the Commenes

|SINGLE PHASE
|MAXIMUN ORERATING VOLTAGE 283KV, 60 Hz
[INSULAT:ON LEVEL BIL: 1050 5 [ELECTRICAL
jat4s 501 [Lep |por 401 ML fade | unigs) |STIE [CREEPAGE DISTANCE 6325 mim |1LI.5N -CD-8000EL-TS-0020.01 BE(5AT) GERMG | NSTALLATION ]
|HV TERMINALS JOONTRACTOR
RATIO; 12505 14
CLASS 0.361.8 (1)
CLASS 5920, 20 VA (1)
(CURRENT THANSFORMER 253 KV, CL, TPA (2), CL. 03818 (1) AND P20,
20vA (2)
lcrirs |SINGLE PHASE
7 [MAXIMUIN OPERATING VOLTAGE 253 KV, 60 Hz
ks [ISULATION LEVEL B 1050 KV |ELEcTmcAL
414s a1 [eer sor [4ot ML [as [ ummsy [GFIFD ICRE EPAGE DISTANCE. 8525 mm ILK-SN-CD-8000-EL-TS-0020-01 GE (58C) GEAMG cosot INSTALLATION n
5 NEMA 4 |conTRAGTOR
RATIO-S00.1 151 1A
CLASS TR (2)
CLASS 0,281 8 (1)
Em h )
TRV
|SINCLE PHASE, ZNC-OKIDE
RATEDVOLTAGE Ur - 198 KV, 60 HZ
o r T mh o
SAITA LinE @i WEC 500884 .
4153 o |Lep mor 401 e (4153 | unigs) ey D88 PR ON CAPNETTT TR OF Ut 7 Ky | LIG-SN-CD-0000-6L-T5-0026-01 G (58C) Trideita crsnf STaLLATION m
MINIMUM CREEPAGE DISTANCE 5425 mm
INCLUDING INSULATED BASE
[ELECTRICAL
4154 501 |LeP |sor (401 ML 4154 unings) |SAITE 1 LK-SH-GD-8000-EL-T5-0029-01 GE (88C) Trideita jcosot INSTALLATION 03
(CONTRACTOR
VNN COUNT CURRENT. 300 AMPS 20 MCROSEEOND WAVE priiisnd
:
LK-SH-CD-B000.EL.3
Jasss n fLee 0P 401 . fe1ss | womis s T e g TS2020-01 GE (38C) Trideita lcosn: NETALLATION o
VETER SCALE 030 mA PEAKH, 61 IWON LINEAR SCALE] Sl
ri—mm
|BINGLE PHASE, METAL-OXIDE
[RATED VOLTAGE Ur - 200 KV, 60 Hr
MCOV 160 KV, B, 1050 KV, In-20 KA,
5A 18341 ISCHARGE CLASS 4 [EC 61083-4) ELECTRICAL
jarsr 501 |uce lace [4es ML 4157 | onitis) |samser [ENERGY DISSIPATICN CAPACITY THERMAL/ KV OF Ur- 10 KUKV | LK-SH-CD-8000-ELTS-0029-01 GE (PES) SEMENS jcoso NSTALLATION 4]
ENERGY DISSIPATION CAPACITY IMPULSE/ KV OF Ur - 5.5 WY
MINIMU CREEPAGE DISTANCE 10840 mim
INCLUDING INSULATED
1 TERMINAL HEMA &
[UNETRAP BLTE |eLecricaL
Wi ILK-SN-C0-B000-EL-
lrso st [Lee Bor o1 L [asse | wniisi bt pastmpidiine 5001601 GE (SBC) ase cosot NSTALLATION «
LC FREGUENGY FILTER CAPACITOR ECTRICAL
4191 jsor |ee Bop 401 ML [ater | unitis) [T LK-SH-CO-8000-EL-T5-0016-01 GE(PES| Vishay casm STALLATION as
[CONTRACTOR 4 a
Pz
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [naLcoR Document No. : iLK-AS-SD-8221-£L-G01-0001-01 | Rew Mo.:| = M
AC Major Equipment |ALsTOM Document Mo, : LCP-50P-000-B0P 401001441 [ Reviio ] i
ui for | Monopale Hem Detail Descri LoP 8 ocumant/ Catalogue Number Supplled BOM Rev updating the Comments
Item No, Gontractor Tay Number Unit :'m".':;'.‘;:m s iz pach ."::ﬁr_‘::; et Supplier Mantacturer [ S e | e . mstalled by i
7506 ¥V FAD MOUNTED SUBSTATION SERVICE TRANSFORMER
et ELECTRICA
P ot e s Towe [mowbsi li b ladss unitjs) (98T 5 gmmhmvmw ILK-SM-CD-8000-61-T5-0002.81 GE 580 o - % TG B OMILY GNE AUXILIARY TRANSFORVER NEEDED FOR
. Dyn1T, 3. 80 M2 il HONOPOLE
|MPEDANCE 15,75% NOMINAL

Pege2ds B
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT
Cabinets &JB

| Revho.:

[NALCOR Document No. ! IL-AS-SD-8221-EL-G01-0001-01
ALSTOM Document No.: LCP-SOP-000-80P-401-001- L

| Rovbo.i]

Cantractor Tag Number

LCP Specifieation Document |
ALS Specification Dacument

Equipmenttagfor | Monopofs term Dl Description
aty

Monopale system

Suppller

Manufacture

Catalogue Humber

Supplied by
or Ordsring Information Iataknc By,

Gontract No,

BN Rev
updating the|
ftem

Comments

SOF |000 (BOP 401 (001 ML |4560

JUNCTION BOX FOR CURRENT TRANSFORMER-(Type 1)
|NEMA &

Ercicsure pisie govge 14 (2,3 mm min ) stainksss stest
Pranc-type hinges:

Padincsatie device

auntig plate gauge 12

14 mim, HeB02 mm, D=150 mm

Frovided wiih termiral blocks end rternal wring,

LK -SN-CD-8000-EL- TS-0026-01

GF (s8C)

Becul

ELECTRICAL
o501 INSTALLATION
CONTRACTOR

S0P (000 (B8O 401 001 ML |asst

unitfs)

JUNCTION BOX FOR CURRENT TRANSFORMER-(Type 2)
HEMA 4X

1423 stoel

Piano ype

agaciatre devee

S - 000, B30 Remavakie mountng Faht gauge 12

W 00TY DRSS e 5 |Dmersions: L=914 mm, HeBN2 mm, 0=180 mm

0a34; 5228 -JB-06-0038; [Pravided with tsrrmimal biacks and irtetnal winng,
E21B-JB-88-0037 Companents

Malded case it breakers

Taemral bocks

Ligrting coroiod by dou switch

eater witn temostal

ILK-SN-CO-8000-EL-TS-0025-01

GE (SBC)

Eactrol

ELECTRICAL
jcosm INSTALLATION
CONTRACTOR

unitfs)

JUNCTION BOX FOR CLRRENT TRANSFORMER-{Type 3]
NEMA 4

(Enclosure plale gauge 14 {2 3 mm min) stariess steet

[Pano type finges

| Padiockable device

[tamavable mouning piate gauge 12

EL220-18 6001 R 14 inan, H=BA2 i, D=180 mm

Provided with terminal touks and intermsi winng, ILK-SN-CD-8000-EL-T5-0025-01

[ Componerts:
Tarmiriad biacks

Lighting cartroled ty door switch
Hwater with termos|al

GE{S8C)

Beorol

ELECTRICAL
cos INSTALLATION
CONTRACTOR

as

unitis)

JUNGTIGHN BOX FOR CURRENT TRANSFORMERType 4]
NEMA 4%

Enclosurs piste gauge 34 (2,3 mm min] stairless seel
Prane. typ= hinges.

amice

[Remuvable mouning plate gauge 12

1 Cimensions. L=1631 {91832 mm, D=627 mm
i ana interriat wiring

B228-4B-B0-0057 ILK-5H-£0-B000- EL-TS-0076-01

Companents.
Maliied case circut broskers
Terminal blosks

Lighhng conroled by oot swich
Heater with termestat

GF (S8C)

ELECTRICAL
caso INSTALLATION
CONTRACTOR

unitfs)

[JUNCTION BOX FOR CAPACITOR VOLTAGE TRANSFORMER-(Type 1)
NEMA 4
Enclosure piate gauge 14 (2,3 i in ) staniess seel,
Fiana-type hinges.
Padlockabl device
Remavable mourting plate gaugs 12
|Dimensos” L=088 mm, H=314 mm, D=160 mm
ferm) blockes and waring IL-SH-CD-8000. 5L T5-0025-01

{Compononis.
Malded case citcul breakars.

| Tefrfunal biocks

Ligniing contreled by doar wwiteh
| l@ater with thermastal

GE (SBC)

coset INSTALLATION

5]

SOP |000 BOF 401 (001 |ML | 4585

uni(s)

INTERFACE SERIES V LANE 1 MARSHALLING PANEL{Type 1)
[inteitace marshalling panel {Type 1)

EMa 12

[Enciosure piate geuge 10 mainiess steel.
Fiano-type hinges,

Padiockabie davice

Removabie mourting plate

Dimensicns: L=1526 min, H1830 mm, D=611 mm
Fravided wih termna) Hogks and srerns! varing
Coinpanents

H22E-1R-00-0001 1 ILK-SH-CD-$000-EL -TS-0026-01

| ightra controled by ke swioh
eater wan thermostat

GE (SBC)

BECTROL

s IHSTALLATION
CONTRACTOR

Page 35 daut



CIMFP Exhibit P-03017

Page 183

2 nalcor

Lower Churchill Converters and Transition Compounds Project

Cabinets &JB

SOLDIERS POND GONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT

[1arcon Bacument v, . RK-AS3D8z21E1 Go1.0001.01

[ mevned]

|rLsTOmDacument Ho. : LcP-30P.000.BOP-401-001 0L

| mevma.

Item

Contractor Tag Number

Equipment tag for
Monopole system

Manopole:
aty

Mem Dital) Description

LCP Specification Documant {
ALS Specification Document

Suppller

Catalogue Number
or Ordering Information

Supplied by

Contract No. omtihes by

BOMRey

item

Comments

4566

01 LoP

soP (000 (BOP 401 001 ML

4568

22 NIR-00-0002

[NTERFACE SERIES V LANE 2 MARSHALLING PANEL (Type 2
NEWA 12

Enciosure piate gauge 10 stainloss stesl
Prana.type tinges.

Padiockable device

[remavatie mounbng pate

(mensions: L=1526 mm, H=1630 mm. 0=61% mm
Provided with tormiral blacks and internal winng
Components:

Alia susiiary retays

IMokted case cunuit breakery

ILK-5N-GD-0000-EL-TS-0026-01

GE {SBC)

BECTROL

ELECTRICAL.
(NSTALLATION
CONTRACTOR

G

o5

sop |ooo (BoP {401 (001 (ML

unitis)

B2IE-CP-87-1102; B22F-
craT-2102;

Termanal blocks
Ligrting cortroled by door swikch
||-eater wilh tremmostal
OC YARD CONTROL MARSHALLING PANEL-SOF & MFA

L Yard cantrol mavshaling panst
INEMA 4%

Erclosure pate gauge 17 stainiess steet
Fiario-fype hing=s,

Padlockable device

Removable maurting plate

Diminsiors 1=1530 mm, He1832 min, D=527 mm
[ Provided wilh lermunad tiozie and interrss wring
Componenis

Lighig canmeted by caar wmich
Heater with thermosiat

ILK-SN.CD-5000-EL-TS-0026-01

GE(SBC)

ELECTRICAL
INSTALLATION
[CONTRACTOR

SOP |000 [BOP |401 001 ML

unlif=)

OC YARD ELFL MARSHALLING KIOSK

ILK-$N-CD-E000-EL-T5-0026-01

GE (PES)

ELECTRICAL
INSTALLATION
|conTRAZTON

COS0Y

Pays J0a0R1
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Lower Churchill Converters and Transition Compounds Project
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [NALGOR Document Mo, - ILK-AS SD-4721 EL-G01000101 [ Revno. .

Insulators |ALSTOM Document No.: LEP-SOP-000-80P-401.001-ML | Rev no. |

o nesgy

Catalogue Number Supplled by BOM Reit Comments

Equipment tag for | Monopole Item Detail Description LGP Specification Document |
of Ordering Information Contract No.

Contractor Tag Number Unit " ts system aty ALS Specification Do t Installed by

Supplier Manufacturer

£g

updating
the item

POST-TYPE INSULATOR 245 KV

Solid care porcelain insulstor standard glazing, BIL 1050 kv,
Creepege distance 5 325 mm

Cantilover strenght 9 kN,

Caps :

4545 |501 |LCP |SOP 000 |BOP {401 001 |ML [454s unitgs) 76 [Top section - malieable iron hol-dip galvanized,d tapped hales 5/8°-11 UNC |ILK-SN-CD-8000-EL-T5-0024-01 GE (SBC) CERALEP

ELECTRICAL
cosot INSTALLATION L
.5" BC, [CONTRACTOR
[Base section - malicable iron hot-dip galvanized,4 tapped holes 34™10
UNC 7~ BC, Height : 2337 mm,

Porcelain calour.grey light-gray - Munsell SBG 7,000,1 (ANSI #70),

Unit weight: 190 kg

UNDERHUNG POST-TYPE INSULATOR 245 KV

Solid cor porcelaln Insulator, standard glazing, BIL 1050 KV,
Creepage distance 6 225 mm

Cantilever srenght 8 kN,
Caps: [ELECTRICAL

4545 (501 [LCP |SOP |000 [BOF (401 |001 (ML (4848 unit{s) " sect fron hot-dip 4 tapped holes 5@°-| ILK-SN-CD-8000-EL-TS-0024-01 GE (SBC) CERALEP D501 INSTALLATION 03
11UNG 5" BC, CONTRACTOR

Has: - maligable i dip g 1 ized.4 tapped holes 3'4°-10
UNG 7" BC, Height | 2337 mm,

Porcelan colourgrey light-gray - Munsell 5BG 7,0/0,1 (ANSI#70),

Unit welaht; 190 kg

I TOUGHENED GLASS STRING INSULATCR 160 KN

Ball and socket coupling.

v 0 s s ELECTRICAL

4648 |501 |LCP [SOP (000 |BOF |401 (001 [ML (4848 units) 204 pacing bidaity ook ILK-SN-CD-8000-EL-TS-0024-01 GE (SBC) SEVES cDso1 INSTALLATION 04
Creepage distance 380 mm min. CONTRAGTOR

Uttimate load: 160 kN

Lightning flashover voltage: 125 kv,

Approx, unit weight; & kg

TOUGHENED GLASS S5TRING INSULATOR 160 KN FOG TYFE

Ball and sacket coupling
Class type K and CSA C5-84
Spacing 170 mm, 330 mm diameter. ELECTRICAL
4650 |01 |LCP [SOP [00a [BOP (401 (001 |ML 4650 unit(s) 448 |Crocpage distance 550 mm min. ILK-5N-CO-3000-EL-T50028-01 GE (SBC) SEVES CDS01 INSTALLATION o4
Ultimate load: 160 ki CONTRACTOR
Lightring flashover voltage: 14Dk,
[Approx. unit weight: 8,3 ka

[OC POST-TYPE INSULATOR
Post-Type Insulator
Solid core porcelain Insulator, semiconducting glazing, BIL 2550 kv,

Creepage distance 27292 mm
Cantilever strenght 12,5 kN,

Caps © ELECTRICAL
4550 501 [LCP [SOP |o0o [BOP [401 001 |ML |4560 unit(s) ar Tu: section: dutile iron hotedip galvarnized, ILK-SN-CD-8000-EL-T5-002801 GE(PES) |PPC INSULATORS coso1 INSTALLATION o4
8 holes 18 mm, 254 AC, CONTRACTOR

[Base section - ductila Iron hot-dip galvanized,

8 holes 18 mm diam. 356 mm BC, Helght : 7500 mm,
Porcelain colourgrey light-gray - Munsell SBG 7,0/0,1 {ANSI #70)
Unit weight: 1208 kg
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R Lower Churchill Converters and Transition Compounds Project

SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT ’!ﬂﬁoﬂ Document No. ;_ILK-AS-SD-8221-EL-G01:0001-01 [ Revio. |
Insulators M Document No. : LGP-SOP-000-BOP-401-001-ML Rev No. ;]

Equipment 1ag for | Menapole tem Detail Description LCP specificatlon Document! | g Catalogus Number Supplied by R i:u’::l‘rz Comments
Monopole system | Qty ALS Specification Document S or Ordering Contract No. Fitap

g

Contractor Tag Number Unit

5

IDC POST-TYPE INSULATOR 750 kV BIL.

Past-Type Insulator
Salid core pﬂlcellirl insulator, semiconducting glazing, BIL 750 kv,
Crespage distance 4250 mm

Cantiiover strenght 12,5 kN,
E:os ELECTRICAL

4662 (501 LcP [sOP |ooo |BOP [401 001 ML [4662 unit{s) (] fion: malleable caet lron hot-dip galvanized ILK-SN-CD-2000-EL-TS-0028-01 GE(PES) [PPC INSULATORS cosot INSTALLATION o4
mppeualnma:zz.mmm CONTRACTOR
malleabls cast
4 oles 18 mm diam., 254 mm BC, Hetght 1700 mm
Porcelain calourgray ight-gray - Munssil S8G 7,0/0,1 (ANS| #70),
Unit weight: 114 kg

DC POST-TYPE INSULATOR 325 kV BIL

[Post-Type Insulator

. semi tng glazing, BIL 325 KV,
Creepage distance 2160 mm
Cantilever stranght 16 kN,
Caps - ELECTRICAL
4563 501 |LGP |SOP |000 |BOP {401 [001 [ML [4663 unit(s) 26 (Top sestion: malleable cast iron hot-dip galvanized, ILK-SN-CD-8000-EL-T5-0028-01 GE (PES) |PPC INSULATORS cosol INSTALLATION 04
4 tapped holes M16x22, 127 mm BC, CONTRACTOR
Base sectlon - malleable cast iron hot-dip galvanized,

4 tapped holes M16x22, 127 mm BG, Height: 770 mm,
Porcelain colour.grey light-gray - Munsell 5BG 7.00,1 (ANS1 #70).
Unit weight: 50 kg

DC POST-TYPE UNDERHUNG INSULATOR 750 kV BIL

Underhung Post-Typa Insulator
S0lld core porcelain |nlu\ulor, somicondusiing glazing, BIL 750K,
Creepage distance 4250 my
Canulnver strenght 12,5 W

ELECTRICAL
4664 [so1 [LeP [SOP jooo [BOP 401 (001 ML [d6ee unitfs) 2 Tnpm malieable cast iron hot-dip galvanized, ILIG-SN-CD-8000-EL-T5-0028.01 GE(PES) [PPC INSULATORS cosor INSTALLATION 04
4 tapped holes M16x22, 127 mem BC, CONTRAGTOR

- malloable cast i

4 holes 18 mm diam, 254 mm BC, Height : 1
Porcelain colourgrey light-gray - Munsell 58G 'rcvo 1 (ANS! #70).
Unit wiesaht: 114 kg

|TRANSFORMER NEUTRAL POST-TYPE INSULATOR 650 KV BIL.

Post-Type Insulator

, e ling glazing, BIL 650 kv,

Creepage distance 5000 mm

Cantilever strenght 12,5 ki,

obfa E ELECTRICAL

4670 |501 |LCP |SOP (000 [BOP [401 (001 [ML 4670 | unitgs) g [T saber: fulis ban bt dip gavanised, [LK-SN-CD-B000EL-TS-0020-01 | GE(PES) [PPC INSULATORS coso1 INSTALLATION 04
4 tapped holes M16x22 127 BC, SONTRACTOR

Base seation - ductllo iron hotdip galvanized,

4 holes 18 mm diam, ,254 mm BC, Height ; 1500 mm,

Porcelain colour-grey light-gray - Munsell SBG 7,0/0,1 (ANSI#70),

Lirkt weight 116 kg
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT " [MALCOR Document o, : ILK-AS-SD-8221-EL-G1-0001-01 [ rewno. -] 84

Insulators |ALSTOM Dacument No. :_LCP-SOP-000-BOP-401-001-ML | Rev no. <] [

Catalogiie Number Supplicat by g :g:::::

or Ordering Information Contract No, the fiem

Eguipment tag for | Monopole Item Detail Deseription LGP Specification Document f Comments

‘Monopole system Qty 'ALS Specification Document Supplier Manufacturer

]

‘Contractar Tag Number Unit

I TRANSFORMER STAR FOST-TYPE INSULATOR 2250 KV BIL.

Post-Type Insulator
Soild care parcelain insulatar, semiconducting glazing, BIL 2250 KV,
Creepage distance 12468 mm

Cantilever strenght 20 kN,

[Cape: ‘ ’ - ELECTRICAL
4671 [s01 | LGP [s0P |oco [BoP |40t (001 [ faeT1 unit(s) 4 :mj:m"‘;‘;.'g hatdipgabantad, ILK-SN-CD-8000-EL-TS-0028-01 GE(PES) [PPC INSULATORS cD501 INSTALLATION o4
[Base section - ductile iron hot-dip galvanized, e R
B holes 15 mm diam, 356 mm EC, Helght - 000 mm,

Porcelaln calourgrey light-gray - Munsell SBG 7,000, 1 (ANSI #70),
Unit weight; 719 kg

TRANSFORMER DELTA POST-TYPE INSULATOR 1425 KV BIL.

Past-Type Insulator

Saiid cote porcelain insulator, semiconducting glazing, BIL 1425 kY,
Creepage distance 7667 mm

Cantilaver strenght 12,5 kN,

Caps ELECTRICAL
4672 501 |LCP |SOP (000 |BOP |401 001 [ML |4672 unitfsy 24 |Top section: duciile Iron hot-dip galvanizad, LK-5N-CD-8000-EL-T5-0028-01 GE (PES) |PPC INSULATORS Coso INSTALLATION o4
4 tapped holes M16x22 mm 127 BC, CONTRACTOR
Base seclion - ductilo iron hot-dip galvanized,

B holes 18 mm diam. 325 mm BC, Height : 3150 mm,

Porcelain colourgrey light-gray - Munsell SBG 7,00,1 (ANSI#70),
Linit weight: 291 kg

POST-TYPE INSULATOR 250 KV BIL

|Solid care porcelaln Insulator, BIL 250 kv,
Minimum crespage distance 836 mm
Cantilever strenght 12,5 kN,

iCaps - ELECTRICAL

4573|501 |LCP |sOP [ooo 401 (001 [ML (4573 unit(s) 42 [Top section - malicable iron hot-dip galvanized,4 tapped holes M16x24,  [ILK-SN-CD-8000-EL-TS-0028-01 GE{PES) |PPC INSULATORS cos01 INSTALLATION 04
127 mm BC, CONTRACTOR
Base saction - malleable iran hot-dip galvanized,4 holes 18 mm 200 mm
BC, Height : 560 mm,

Parcalain calaur.grey light-gray - Munssll SBG 7,000, 1 {ANSH #70),

Unit walght' 23 kg

POST-TYPE INSULATOR 550 KV BIL

. ELECTRICAL
4674 |501 [LCP |SOP |000 [BOF |401 [001 [ML (4574 unitfs} 80 ?:’E ion - malleable iran hot-dip Atapped holes M16x20, | ILK-SN-CD-8000-EL-TS-0028-01 GE (PES) |PPC INSULATORS CDs01 INSTALLATION o4
127 mm BC, CONTRACTOR
Base section - malleable iron hot-dip galvanized 4 holes 18 mm 200 mm
BC, Height : 1220 mm,

Parcelain colourgrey light-gray - Munsel SBG 7,0/0,1 (ANSI470),

Unit welght: 53 kg

EPOXY POST-TYPE INSULATOR 5KV

5 10 epaxy post Ineulstor
0 kv ent. ELECTRICAL ELECTRICAL
1680 |501 |Lep |soF [ooe |soP (401 foo1 ML [4es0 unit{s) Anreqd [For indoor application, INSTALLATION cosar INSTALLATION 03
Fatnk 86 e mapra, CONTRAGTOR CONTRACTOR
Top insert: 1 hole 12,7 mm

Bottom insert 1 hole 12,7 mm
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT NALGOR Document No. : ILK-A5-50-8221-L 601000101 [ Revtio ] Y
Cables & Bus Bars ALSTOM Document Mo, ; LGP-SOP-000-BOP-401-001-ML | Revhio.:| R {15
ltem IS Frd =l et Equipment g for | Monopole Item Detail Description LCP Specification Document ! it | i Catalogus Number Supplied by i i:d’:"}:" Comments.
No. R Monopole system aty ALS Specification Document PR or Ordering Information | Contract No. Y mium'
|SEAMLESS TUBULAR BUSBAR 127 mm IPS SCH. 40
Aluminum aloy T6101-T6 ELECTRICAL
5002 501 [LCP |SOF 000 |ROP (401 (001 [ML |S002 units) 2 | Outside diametor: 141,3 mm ILK-5N-CD-8000-EL- TS-4026-01 GE (SBC) Westbumne COS0 INSTALLATION 1<}
Insida lamater: 126.2 mm CONTRACTOR
Lenght: 15 m
[SEAMLESS TUBLILAR BUSBAR 203 mm IPS SCH. 40
 Aturminum aloy TE101.T6 ELECTRICAL
5004 (501 [LCP |sOP (000 [BOP (401 (001 ML (5004 | wnits) 5 |Outside diameter; 219,1 mm ILR-SN-GD-2050-EL TE-8026:01 GE(SBC) | RYERSON cosot INSTALLATION ©
linside diamoter: 201,7 mm. CONTRACTOR
Lenght 12m
[SEAMLESS TUBULAR BUSHAR 127 mm IPS SCH, 40
Aluninum aley TE101-T6 ELECTRICAL
5006|501 |LCP [soP |ooo |soP [401 (001 ML (5006 | unitis) 176 |Outeide diameter: 141,3 mm 1LH-5N-£ 0-8000-ELTE0026:01 GE(SBC) | RYERSON cosot INSTALLATION a
Insida diametor: 128,2 mm CONTRACTOR
Lenght: 12m
SPECTRA BUSWAY [1265) 48 FT
32004 Busway
Gna run of LIL Coppar 3P 32008 AC KAIC ELECTRICAL
so10 [so1 LGP |SOP oca [BOP 401 001 |ML |S010 m 8 |Housing Ground with doint-Guard Pratectian LK-SH-CO-B000-EL-T5-0026-01 GE {8C) cos01 INSTALLATION o4 From Emergency SWGR to Main SWER 1
4 Each 60 Degren Elbows CONTRACTOR
48 Ft of Feader Splash Proof (IP54)
2 Each Spacial | Custom Flangsd ends
[SPECTRA BUSWAY (1265) 186 FT
32008 Busveay
|One run af UL Cappar 3P3W 32004 AC KAIG
5011|501 [LCP |soe oo |mop [dot foot mL [sert m 30 |Housing Ground with Joint-Guard Pratection 1LIR-SH-GO-2000-£L T5-0026-01 GE (SEC) cosor INSTALLATION L} From Emergency SWGR fo Main SWGR 2
4 E2ch 80 Dagrea Elbows (CONTRAGTOR
186 Ft of Faedar Splash Proof (P54)
2 Each Special { Custom Flanged ends
7750 MCH AAG GONDUGTOR
| Aluminum slloy conductor, 61 strands, ELECTRICAL
(Code: Jessamine
S0z0  [Sof |LCP |SOP (000 (BOP (401 |001 ML |S020 m 8867 e 96,74 . ILK-SN.CO. 800051 T5-D026-01 GE (S8C) Westburne ensol INSTALLATION o3
 Saction: 886 mre. [CONTRACTOR
Lingar waght: 2,44 kg'm
|Conductor
COCKCOMB- 27,72 min GD ELECTRICAL
so2z 501 (LR |soP |e0o [2OP (401 001 (ML [s0ze m 380 ILK-SN-CD-B000-£L-15-0026-01 GE(SEC) | Westburne cosi INSTALLATION 4
CONTRACTOR
|SHIELD WIRE CONDUCTOR
{Atmonsid wire [ELECTRICAL
sod0 501 |LeP [sop P 401|001 ML |s0s0 m 4250 |Diametar: 12,4 mm LKASN-CO-8000-£L.T5:0024-01 GESEC) | Westburne coso1 INSTALLATION 1
Section, 83,1 mim' CONTRACTOR
Weght 0,62 koim
(470 AWIG, 1 KV, XLPE INSULATED GABLE )
INSTALLATIO ELECTRICAL
053|501 |LcP |sop [ooo [BoP [401 Joot ML [s0s3 m ety [CaB=ADAWS, 1) CAXLPE o cosot INSTALLATION @
CONTRACTOR
R
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT NALCOR Document Ho. : ILK-AS-5D-8221.5..G01.0901-01 [ Revmo.] B
AC Yard Connectors ALSTOM Document Ho. : LCP-50P-000-BOP-401-001-ML | Rev e o] ot

BOMRev
Equipment tag for mx:u. Itah Detail Dascriptiof LGP Speciiication Dacument / i = Cataloguie Number Supplied by o i aplatiag the Comiments
Item

Item
Contractor Tag Number Unit. ALS Specification Document of Ordering Infarmation Contract Na.

No. Monopale system

ALUMINUM ALLOY BOLTED T 80" CONNECTOR FOR Z X 1750 MCM
CONDUCTORS TO NEMA 4 TERMINAL PAD

(Corora free sudable for 318 kV applicatiens ELECTRICAL
5101 |1 |Loe [sor |oso [sor 401 Joor [ [s101 | unitsy 7 ;"'N“E‘;"‘;j‘g‘;'gﬂfn*_“;:: MEm ARG LK-5M-CD-8000-EL-T5.0026:01 GE (88C) GESPA st NSTALLATION 05
Tormenal paa wisth - 100 mm AT
Distance between cunductors - 300 mm.

3500 8

|Comgdele with Stainiess s1eel boits, nuls ahd washars
|ALURENU ALLOY T BOLTED CONNECTOR 1 X 1750 MCM CONDUCTCOR TO
INEIMA & TERMINAL PAD

Corona fres sitable far 230 kY sppications FLECTRICAL
[For curmestg 1 x 1750 MCW ARG conductar b R R T oY GE (SR GE-SPA cose INSTALLATION ]
10 NEMA 4 lermiinal pad |CONTRACTOR
Teirinal pad width - 100 mm
1250 A

5102 [s01|LcP [sop oo [soP [401 (001 (ML |st02 | unitgs) ]

[Complele wilh stainless steel balts, nuls and washers.

ALUMINUM ALLOY T BOLTED CONNECTOR 1 X 1750 MCM TO 1 X 1750 IGM
AAC CONDUCTORS

Corona free suanis for 315 KV appications ELECTRICA
For cadle lo catle connectian 5 L LATIO

1 [Run 7 1750 MCM AAC eanductor ILK-SN-CO.8000-E1-T8-0028-01 GE (38C) GESPA cosa m:ggg o

[Tap 1 % 1750 MCM AAC conuclor

1250 &

Carmplete with stainloss sWel Bolls. nuts and washers

5103|501 LGP [SOP |000 (BOF |401 [0a1 |ML [5103

ALUMINUM ALLOY STRAIGHT BOLTED TERMINAL 1 X 1760 MCI TO NEMA 4
TERMINAL FAD

Corona free sustable for 230 kV appications [ELECTRICAL

unitfs) By | |Eaceinmeckig £ 780 MOM WA ca ks ILK-SH.CO 8300 EL T5-0026-01 GE (sac) sESPA cosn INSTALLATION ®
to NEMA 4 terminsal pad CONTRACTOR

Tarininal pac wis - 100 mn

1250 A
Cormiplete with stainless sieel bolts, nuts and washars

ALURENUM ALLOY STRAIGHT BOLTED TERMINAL 1 X 1760 MCIW 70 NERA §
TERMINAL PAD

|Carona free sullabie for 230 &V applications ELECTRICAL
{For connectng 1 x 1750 MCM AAC conductor PRy eI e GE(s8C) GESPA cosoy ISTALLATION o
to MEMA & ferminai pad. lconTRaCTOR
Tarminal pad widtn - 150 mm

1250 A

Cemplets wih stainloss stoel belts, futs and washers.

IALUMINUM ALLOY RIGID SPACER 2 X 1760 MCM CONDUCTORS

Corona free sutable for 318 kv apphoations ELECTRICAL

For 2 % 1750 MCM AAC conductors. o e
soP -SN-CD-2000-EL E = s L
5105 501 |LCP 00 (ML 5106 | wnitis) T |Center fo canter di 5 - 300 mm LK. TS5-0026-01 GE (SBZ) G A [coso JNSTN.I..I'!:ON as

Complete bals, muts

ALUMNUM ALLOY BOLTED 80° TERMINAL 127 mm IPS PIPE TO NEMA 4
TERMINAL PAD

Coraria free suitable for 350 ky applications
Adurninum alloy bolled 90" Lerminal. ELECTRICAL

lsor 501 [Lep [sor [0on [aor |01 [oor me ferer | weersy a ';’:y;:"’:‘;@ o B ALK S TN R ILK-SH-CD-8000-EL-T5-0028-01 GE (880 SESPA et INSTALLATICN o

3000 A
Complote wih stairess steel boits, ruls and wasners.

ALUMINUM ALLOY BOLTED T GONNECTOR 127 mm IS PIPE TO 1 X 1750

MOM CONDUCTOR

Corona free suitabile for 315 KV spphications ELECTRICAL

For joining 127 mm IS aluminum tube = e . .
5108 501 |LCP |SOP |00 |BOP {401 (001 | ML |S10B unitis) £ 6.1 x 1750 MCM AAC conducion ILK-SN-CC-E000-EL-TS0026-01 GE (SBC) GE-SPA | CO501 I[:‘rf;l“ﬂ;‘c‘l‘ucz: L

iy

instaiiation.
Complete with staininss steel balts, nuts and washers
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT ILK-AS-50-8221-EL-G01-0001-01 [ Revtio. o] [
AC Yard Connectors \LSTOM Document LEP-SOP-000-B OP-401-001-ML | Rew oo 0
B0M Rev
Item Exuipmant tagfor | Monopole Itom Detsil Descriptian LCP Specification Document | Catalogue Number Supplied by & Comments
Ne. Cencractir T N inder Ut | manopole system aty ALS Specification Dacumant LA Manutaclifaf! || b & pderion fufsimation | Gantract o AmuERi By iE ;':':"-: e
[ALUMINUR ALLOY BOLTED STRAIGHT TERMINAL
Corana free sutable for 218 k appicstions
Al alloy befed terminal mlw cenlered ELECTRICAL
6115 |so1 [k |sor |ooo |Bor 401 |eor (M [s118 | unine) g [lorjeining 127 men | b 102 x 4750 MCH ILK-8N-CO-8000-EL-TS-0026.01 GE (SB0) GESPA cosol INSTALLATION a3
COrewionah: nstallation, ieaidun
[istane betwen conduciors - 300 mm.
2500 A
(Complete wilth stainiess stesl balts, nuts and washers
ALUMINUM ALLGY BOLTED T CONNECTOR FOR 2 X 1780 MCM CONDUCTORS
TO MEMA 4 TERMINAL PAD
Corona free sulable for 318 KV apgiicatons
Far connecting 2 x 1750 MCM AAG canductors ELECTRICAL
5122 [501 |LGR [50P |00o |20 401 |00t e [s122 | unit) 4 ILK-SN-CD-8000-EL.T5-0026-01 GE (SBC| GE-SPA EE (NSTALLATION L
i CONTRACTOR
Distaice between carduolors - 300 mm
210 A
Comptels with stainless sfeel bolts, nuts and washers
ALURNUB ALLOY BOLTED 50" TERMINAL 1 X 1760 ICN CGNDUCTOR 10
NEMA 4 TERBINAL PAD
Catons free sutable for 230 k¥ spplications
For cannecting 1x 1750 MOV AAG canductar SLEGTRICAL
5123 501 |LCP |SOP (000 |BOP (401 |007 |ML 6123 | unitiz) 10 fra NEWA 4 lermins! pad at 50 ILK-5N-CD-8000-EL.T5-0026-01 GE (SRC) BE-SPA coser INSTALLATION @
Teiminal pad widn - 100 mm CONTRAGTOR
1250 A
Complete wir stainiess slou] balts, nuts and washers.
[ALUMINUAY AL LOY BOLTED TERMINAL 3 X 1750 MCM TO NEMA 4 TERMINAL
(PAD
Carona fres. suiabis far 350KV ns
ELECTRICAL

For connecting 3 % 1750 MCM AAC concuctors
s128 501 (LGP [sop [oon [Bop (401 oot (ML 126 | unins) A |Trianguisr arangement ILK-5H-00-8000-EL-TS-0028-01 GE (88C)
1o NEWA 4 termir pact

Center to center distance between the corduclors - 300 MM
Terminal pac width - 100 mm

Camplete with slainiess steel bolts, nuts and washers

INSTALLATION Lo
CONTRACTOR

EESPA

ALUMINUM ALLOY T 50" AOLTED CONNECTOR FOR 3X1750 MG
CONDUCTORS TRIANGULAR FORMATION TO NEMA 4 TERMINAL PAD

(Corana free sulabie for 350 KV appications
For canneciing 3 x 1750 MEM AAC conductors
to NEMA 4 formal pad

6129 E01 (LGP [SOP |0D0 |BOP |401 |001 |ML 6128 unitjs) E) (errmnal pad paralial to the conductors ILK-SN.CD-8000-EL-"
Terminal pac widh - 14 mm

Cistanca benween cenduslors - 300 mm

24500 A

Compiole with stainiess steel bols, nuts and washers

[ALLNINUM ALLOY RIGID SPACER 3 X 1750 MIGM CONDUCTORS.

Carona liee, sutabie tor 380KV applications
For 3 x 1750 MCM AAG Gonductars ELECTRICAL
5130 |s01|LcP |sop |ooo (BOP 401 (001 |ML [5120 | unis) 8 |Tianguiar srrangement ILK-5N-CD-B000EL-TS-0026-01 GE (SRS GESPA cosos INSTALLATION @
Conlor fo center distance batypon Ihe conductars - 300 mm CONTRACT OR

|Complete wih stainless steel balls, nuts and wachors,

1Humuum_mv BOLTED STRAIGHT TERMINAL
[Corona frae nutable for 315 KV wpau:ns

ELECTRICAL
GE (SEC) GE-SPA s INSTALLATICA o3
CONTRACTOR

| Akuminurm sioy bolled lerminal, siraignt, cente: ELECTRICAL
Is14z  [so1 |LcP |sop [ooo [BoP [4n1 foor ML [st42 | wnis) 14 ror joireng 127 mm IS alumienrm fube to uﬂsnmcunmmmuw ILK-SH-GD-8000-E1-T5-0026-01 GE (S80) GESPR cost INSTALLATION ]

Cne-wianch instaiation CONT RAGTOR

2800 A

Compieta with slalniess stes) bolts, nuts and waskers.

ALUMINUM ALLOY STRAIGHT BOLTED TERMINAL 2 X 1760 WGH

CONDUCTORS TO NEWA 4 TERMINAL PAD

| Carona free sutabie for 315 KV applications

= 2% 1750 MCH e ELECTRICAL
s152 (501 [LCP |SOP [000 |B0F [401 (001 (ML (5152 | unitis) 9 |10 NEMA 4 terminal pad ILK-SH-CB:8000-EL-T5-0026.01 GE (S8C) GE-SPA o0 Nsv'u—.a:ng: 03

CONTRACT!

Terminal pac widln - 100 mm
Distancs between conductors - 300 mm.

2600 4

[Cumpiste wih stainiess steel bolts, nuts and vasners.

Page 38 ds 61
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\ ; BRI Lower Churchill Converters and Transition Compounds Project @'
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT MALCOR Document No, | _ILK-AS-5D.8221.5L-Ga1.0001.01 [ Revho [
AC Yard Connectors. m Mo.: L _401-001-ML | Rou o : o
Item 3 ‘Equipment tag for Item Detall Dascription LCP Spechication Documant | Catalogue Number Suppiled by Cibals
Na. SoaacaTag I he Ynlt | Wsnopola system ALS Specification Documant Supplisr ManUfaChUEE | o G rdering Information | Cantract No. st by """T:’:: i
[ALUMINUM ALLOY BOLTED #5° TERMNAL 1 X 1750 1ACH) CONDUCTOR 10
MEA 4 TERMINAL PAD
Carona free suitable for 115 KV sppiications ELECTREAL
5164 501 |LeP |sop |ooo 0P [4o1 (001 ML [s154 | wniys) For conmecting 1 x 1750 MCM AAC canductor JLIK-5M.CO-5000-EL T8.0026-01 GE (SHC) GESPA o501 INSTALLATION o
to NEMA 4 ferminal pad al 45° COMTRACTOR
Terminal gad wicth - 104 mm
1250 A
Compbele with stainless sleél holts, nuts and washeis
TIN PLATED COPPER BOLTED STRAIGHT CONNECTOR FOR 1 X 40 AWG
|CONDUCTOR TO 12 mm THAEADED STUD
ELECTRICAL ELECTRICAL
s1s5 |50t [Lce |soF (030 (80P 401 jo0t ML 5155 | wmies) ot sonuestey A0 AW copgey pnchicis ILK-SN-CD-2000-EL-T5-0026-01 INSTALLATION fcose: INSTALLATION o4
Carmplele wih sitian branzw bolts, muls ard washers. CONTRACTOR CONTRACTOR
FACTORY WELDED A-FRAME
Run atuminum Lube 127 mm IPS seh 40
ITap stuminum tube 127 mm IPS sch. 40 lELECTRICAL
5171 |50t [Lee [sor 001 JtaL [5171 | wnngsy Legs and cross arm pipe sze: suminum tute 76 mm PS sch 40 ILK-SN-CD-8000-EL-T5-0026-61 GE (58 GESPA cosor INSTALLATION @
e 000 mm CONTRACTOR
Argie: 307
(ALUMNUMALLOY WELDED SPHERIGAL GOUPLER R
6172 501 [LCP |sOP (000 |BOP (401 001 ML |8172 unitis) For alumisum tubs o tube 127 mm IPS soh, 40 ILK-5N-CD-8000-EL-TS-0026-H GE (SBC) GE-SPA [slsthel] ZV;;PE:.ZI‘!S‘I: u3
[ALUMINUM ALLOY WELDED COUPLER
For coupting atuminum tuba 127 mm S sch. 40 sty
sira [0t Ler |sop jooa (8o (401 oot e fs173 | ueiis) foiipey ILK-5N-G0-8000-EL-T5-0025-01 cesac) cESPA coso IHSTALLATION L]
conTRACTOR
3C0a A
ALUMINUM ALLOY WELDED E|
ELECTRICAL
5175 [s01 |Lcp [s0p |ooo |BoP 401 |00t w |6178 | unitis) Suable for 230 kY sppheations [LK-EN-CO-B000-EL-T5-0026-01 GE (SHC) GE-SPA cosn) INSTALLATION 0
For aluminam fube 127 mm P8 sch, 40 CONTRACTOR
ALUMNUM ALLOY BUS SUPPRT FOR WOLNTING 2 X 1750 MG ALUNSRUM
|CONDUGTGRS TO A POST INSULATOR.
| Atuminum aicy bus suppod fof post ype insulzior
[Corona free, sutsbie for 315 kY appications e ECTRICAL
5184|601 |LoP (sor [noo fmor [0 (01 [w [s1ee | unitis) Complete with stainiess steal balts, s and wasrers. ILIK-SN.CD-8000-EL T5-0028.01 6 (880) GESPA cosan INSTALLATION o
For maunting 2 x 1750 MGM AAC canductors on a post insufatar CONTRACTOR
Uietanoe betwoun cenvducturs - 300 .
nsulater bolt cercle: 137 mm
ALUWINUIALLOY BUS SUPFORT FOR MOUNTING 1 X 1750 tAGH ALUMINUM
CONDUCTOR TC A POST INSULATOR
Akiminum atioy bus suppord for pos! lype insuistar. =1L ECTRICAL
s1as (501 |Lep [sop [aca |soe [4ot oot [ [s16s | enies) (Corona Iree, sutabie fur 215 kY sppicabons ILK-SN-CD-8000-EL-TS-0026.01 GE (380) cESPA cosot INSTALLATION [
Compirie wih stainiess stesl boits, ruts and washers CONTRACTOR
For mounting 1 x 1750 MCM AAC conductor or a post insulalo?
Irsuiator bolt cercle: 127 mm
(ALUMINUM ALLOY BUS SUPPORT FOR POST TYPE INSLLATOR
Cerona free sutable for 315 K apphestions
Botod fix o siip Car bolts, nuts.
s1s1  [so1 [Lop (S0P fooo [BOP 401 Joot [ [s1s0 | wams) For mounting a 127 s atuminuem tube sch. 40 on a post srlsior. ILK-SH.CD-8000-£L-T5-0026.01 GE (560) oo L
irmuistar bt cocie: 127 mm
[ALUMINLIAALLOY EXPANSION BUS SUPFORT FOR POST TYPE INSULATOR
sutable for 230 0V applications
Gl Complets with siainioss elee! bl nces and was) L
5151 [s01 |Lee |sor |ooo [aor fsor joot |m [B1er | unigsy [RCITOUON0 A-537 i ShivnUm Hibe 4% T s poRciomiisi) JLK-SH-CO-5000-EL T5.0026-09 GE (SRC) CESPA cusu INSTALLATION ]
xpansiots SO mim min. each & O TR
insudator boll ciele: 177 mm
| Curren raled bridge conductor: 3150 A
Puge 37 Bt
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A Lty il Lower Churchill Converters and Transition Compounds Project )
SCLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [MALCOR Docurmient No. : ILK-AS-SD-8221.£L.Go1-0001-01 | Revma.f T
AC Yard Connectors [ALSTOM Document No. ; LGP-SOP-000-BOP-401-001-1L | Revmo.of i
BOMRev
N;;: Contraetor Tag W unit Equipment tag fay Muz:dn Tham Detall Description I::lrsapndﬂnil':lh;-umml i PRy Mm-mmh:m Sllpp'lsd::- Inatailad by nnd::;lh Comments
*IMUHM" BUS SUPPORT FOR 3 x 1750 MCM ALUMINUM
[CONDUCTORS TRIANGULAR FORMATION TO A POST TYPE INSULATOR
Corona free: suitable for 315 K applications:
Eﬂde Cumﬂ?&%ﬁh;‘;‘;ﬂuﬂ IWB: ’I‘!\EI“ :nls and washers. ELECTRICAL
o i T on a post insilator L
5157 501 |LCP | S0P |000 (BOF 401 |001 (ML |E187 unbt(s) 3 Distance Wﬁ’w“ =urldu¢luﬂ‘!:‘;m ILK-SN-CO-8000-EL-T§-0026-01 GE (SBC) GE-SPA CEa01 !‘:;L:;::?S: oy
Complete with lower corona fing sssemisy.
inedilator boll cirche 127 mm,
Page W dnat
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» nalcor : ,
._\x nNalc 17 Lower Churchill Converters and Transition Compounds Project
SOLDIERS POND Ci TER STATI LL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [sacon becument . - k-ASSD82721-E1L 010001 01 | Resma] B
Compression & Strain Relief Connectors |aL5ToM Bocument Ho. : Lo 30P.000 0P 401001 | Revna | o8
BOMR,
ol I A Bl s Fiermmtraneo Bl BT (e U L . TR (R B
2 HOLES TIN PLATED COPPER COMPRESION LUG [ELECTRICAL [EL ECTRICAL
jsam 501 |Low |sop oot (we [s201 | wnigmy AsReqd [FOR 40 AWG COPPER CABLE 1L 5H.CD.2000.£L-T5.0025.01 wesTALLANON cosm BvSTALLATION ©
[CONTRACTOR ICONTRACTOR
STRAIN REL/EF CONMECTOR
" i coonector ELECTRICAL ELECTRICAL -
sz70  |so1 |Ler {sor [oon |BoF |40t foar (ML (5270 | wnitis) A Re'd ,v'f;:r:l“'::mg A G et ILK-SH-CO0.B000-EL-TS-0026-01 ',;*5,}'?;5’;32 cosnt !2“5&?‘:;2?%2 @

1o 8 janation pos.

CABLE GLAND TYPE 552K FROM CMP
ELECTRICAL ELECTRICAL
iy Pt Aot IRSTALLATION coso INSTALLATION ©
CONTRACTOR

szr1 |50t |Ler |sor [ooo [sor faot foot [m [szr | wniis 2s Req'd ILK-5H.C0-8000-EL-TS-0026.01
[1ox conmerzirg vanous caties Fanibieail
108 jonction box
RLUMINUM STRAIN RELIEF CONNEGTOR FGR PAC AND ELECTRICAL
PANELS
ELECTRICAL ELECTRICAL
272 [s01 [Lep |sar |ooo [Bop 401 foot [me (5272 | unitis) As Reg'd [Strain relef connecter ILK-5N-CD-8000-EL-TS-0078-01 INSTALLATIEN o (HSTALLAT N 0
o connectng various sizes ol Gable coNTRACTCR CONTRACTOR
o PG, electrical and power paneis
TR
[ALUMNGY P-CABLE CLAWF e im—
5231 [so1 |LoP [sop 001 [we. 6281 | unitis) AsReqd LK-SN-C0-5000-EL-TS-00z8-01 INSTALLATICN lcpso1 NSTALLATION o
roysecm fibe of i |cormmactcr |CONTRACTOR

Paye 39 1a8)

7
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Lower Churchill Converters and Transition Compounds Project

SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT COR Document No. : ILK-AS-SD-8221-6L-601-0001-01 | 4
Grounding LSTOM Ducument No_: LCP-SOP-BI0-BOP-A010014AL | 08
Equipmen g for | Manopols Item Dl eseriptian LCP Specification Document : Catalogus Number Supplivd by BOM Rev updating the Comments
Canirmat Tau i Uit | Wonopolesyse | oty ALS Spechication Document Awppljer Mabutacturer | o Grdring Information | Confract Ho. iz Al by tem
[ELECTRICAL [ELECTRICAL
5300 501 LeP [sor [0oa [mop [401 oot ML [s300 | untish 1LX-SN-CD-8000-EL-TS-0007.01 INSTALLATION oot inSTALLATION o
conTRACTOR conTRacToR:
ELECTRICAL
s302  |so fuor |sop 000 |BoP J4ot oot | Jss0z | wnitsy ILK-SHCD.2000-EL-TS-0007-01 oE (380) - e cosor LA i [
CoNTRACTOR
TRV WSULATED GROUND CONDUGTOR 4/0 AWG, CU, YELLOW | GREEN
40 AWG sranded cosper conducion i
1V ndulated yeliow i green
5505|501 JLeP [sop (oo |Bop 401 |aot jmL (5308 50 |Laystranuon LK-SN.CO-I000.ELTSD007-01 e s TR Buso cnsat B ATON, m
L bl [LI-3N-CON0B L] Cable Supply CONTRACTOR / GVl
CONTRACTOR
[COPPER BUSBAR S8 mm xS mm
JELECTRICAL [ELECTRICAL
5307 [so1|Lcr [P f00a (BOP 4my [oot fmL [s307 | wmitsy s Req'd |Coppas bustar LL-5N-CO-8000.EL.T5-2007-01 nSTALLATION cosa1 NSTALLATION o
[Cimensons. 5G mm x 5 mm [CONTRACTCR [CONTRACTOR

arizantal X connectan
for cros of horizontal cablvs
lappe and not cul - e
bl pgpdghey il ILK-SN-CO-B000-EL-TS-0007-01 GE (SBC) Bumdy cosm CIviL CONTRACTOR o
Catie tap: 40 AWS

Welding cartridg # 250

5310|501 [LCP (S0P [ond |[BOP (401 (001 [ML (5310 | umis) 2260

WELDED CONNECTION TYPE VS FOR 40 AWG CONDUCTOR T0 FLAT STEEL.

farvertaal conductor

lo veriica flall sleel surface type VS, FLECTRICAL ELECTRICAL
5314 501 |LCP (SOP 000 |BOR [401 [001 ML |5314 unit{z) Az Req'd [Conductor down at 45" ILK-SN-CD-8000.EL-TS-0007-01 INETALLATION [e=ET] INSTALLATION o3
Cordudton size, 40 AWG CONTRACTOR CONTRACTOR

Viielding canridge & 115

(WELDED CONNECTION TYPE V5 FOR 4/ AWG CONDUCTOR 70 VERTICAL
[PIPE 31,75 mm - 1016 mm IPS.

'Walded connection for vestica conducion [ELECTRICAL
000 |B0P (401 (001 (ML [5315 | unis) A 2708 of varleal sicei pige pa V8. ILK-SH-CD-8000-6L-T5-0007-01 INSTALLAT.ON cosm INSTALLATICH "
Conductar acn st a5 femAferidinco R o

| Condictor size: A1 AWNG

|Pipe slze 31,75 mm- 4016 mm PS
\Weldung carnidge f 115

WELDED CONNECTION TYPE VS FOR 410 AWG CONDUGTOR 10 VERTICAL
PIPE 1016 mm - 1524 mm IPS

[Weicea connectian for vertical condictor
i ELECTRICAL ELECTRICAL
[s316 (501 Juece |sop unifs) L iehoddirioninedaad gl ILK-SH-CD-0000-E1-T5-0007-01 INSTALLATION cosot INSTALLATION L)
oipes ConTRACTOR CONTRACTOR
| Conductar size: 40 AWG
Fipe size 101,68 mm- 152.4 mm PS
il 1y carindge # 115
WELDED CONNECTION TYPE VF FOR #2 AVIG CONDUCTOR 10 VERTICAL
PIPE 3.1 mm- 1014 mm IPS
idod connnotion for vertical conducior ey
[ELECTRICAL CAL
5317|501 1P (S0P (000 [BOP (401 (004 ML [s317 | uniis) As Rag'd [0 Boe of vorkcal stec] pipe hps VI ILK-SN-CD-2000-EL-T5-0007-01 INSTALLATION coso mesTaLATION ®
(Conducior up to vermcal sies! pips. lcontascTor conTRACTOR
Canductcr size #2 AWG
Pige size: 28.1 mim- 1015 mm PS
[Welding cartndge & 65
[WELGED CONNECTION TYFE VH FOR 2 AWS CONDUGTOR 70 RIGHT RAND
510E OF HORIZONTAL PIPE 31,75 mm IPS
[Wlded connestor tyoe VH ELECTRICAL ELECTRICAL
5318 [s01 [Lee soP (000 [8oP 401 oot [ (5318 | unite) Az Req'd right hand sige o 1LK-SN-CO-8000-EL-TS-0007-01 NSTALLATION cosot NSTALLATION @
e §2AWG [CONTRACICR CONTRACTOR

Ppa size: 31 75 mm IPS.
weiding cartude £ 45

J7
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\b.,l“". BTETE Y | Lower Churchill Converters and Transition Compounds Project @
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUI LCOR Dorurmen o, - LIS S0.8201-2L 001000151 T R ] : T
Grounding |ALSTOM Document No.: LCP-50P-O00-BOP-401-601-ML | Revio.:| = o
ltem Equipmant tag for | Monopole Htam Ostall Description LEP Specification Document | Catalogue Mumber Supplied by BOM Rev updating the Comments
No. Contractor Tag Number Unit Monapole: ary ALS Specification Cocunant Supplisr o Instalied by Item
WELDED CONNECTION TYPE VN FOR 82 AWG CONDUCTOR TO LEFT HAND
SIDE OF HORIZONTAL PIPE 11,75 mm IPS
Weided coanector ype W
ELECTRICAL ELECTRICAL
19 |50 Lo [sop [aca [BoP [401 [0t [ML [5318 | wnit(s) As Reqpd {GOnduror 1 the tef band sidp of the hoazaniatsteel pip. LK-SH-CO-0000-EL-TS-0007-01 INSTALLATION o0l INSTALLATIGN 0
Coedurtnr e w4 A CONTRACIOR CONTRACTOR
Fipe size. 31,75 mm (PS
\Weldng catidge # 45
CORNECTION TVPE HE FOR 72 AWG NTAL CONDUCTOR T0
ISIDE OF HORIZONTAL PIPE 31,75 mm IPS
[Weided eannectian through horizonlal eanductor [ELECTRICAL ELECTRICAL
5320 501 [LCP |SOP (000 |BOP (401 (041 [ML |5320 uniys) As Req'd o soe of hanzontal sieel pips type HC. ILK-5N-CD-8000-EL-T8-0007-01 INSTALLATION COST INSTALLATION o3
Cunductor size: 42 AWG ICONTRACTGIR (CONTRACTOR
Pipe size: 31,75 mm IPS
\Welding cartridpe # 45
'WELDED CONNECTION TYPE GT FOR 4/ AWYG CONDUCTOR TO GROUND
ROD 19 mm DIAMETER
 Through cable fo fop of ground rod wikded onnection ype GT
5321 [501 |LCP (SOP (000 (BOP |401 (001 |ML |5321 unitfs) B4 for plain ot thieaded cOpRer clad o3 ILK-5N-CD-£000-EL-TS-0007-01 GE (SBC) Bumdy a0 CIVIL CONTRACTOR o3

Groun rod size. 15 mm nam,
Conductor Size 410 AWG
\ielding cartridgn #115

FARALLEL CONNEC, T FOR TWO 410 AVG HORZGNTAL
CONDUCTORS

Harizontal poraiel through ccanechin
5323 |51 |Lep [sor oo [sop [4a1 |00 [mL [sazz | unitge) az gh"’frm"ﬂmm |LK-SN-CO-B000- EL-T5-0007-01 IGE (SB0) Bumdy g CIviL CONTRACTOR bl
(Cable tap: 410 A

[We'ding eartecige # 200

‘GY FOR 4/0 AWG CONDUCTOR TO GROUND

WELDED CONNECTION
IROD 19 mam DIAM ETER

Thiough cable fo side of pround o4 weided cannection type GY
a321 (01 |Lep [sor [aon |sop (401 oot mL [s325 | wnis) 51 |for plainal Usread=s copper clad rod. 1LK-SH-CO-8000-EL-TS-0007.01 GE (58C) Bumdy casng il conrracTeR @
Ground rod size 1% mm nem,
Corductar Size: 4 AWG
\Walding canridge @ 150
VUi FA coBnein ELECTRIGAL ELECTRICAL
5326 (501 [Loe |sar f (001 |mL [s325 | unhgs) As Reqid |C3008 run ADARG ILK-5H-CD-3000-EL-TS-0007-00 INSTALLATION cnsoy INSTALLATICN 0
CAble fog A A CONTRACTOR CONTRACTOR
\iEIgnp cartrdge # 150
WELGED CONNEGTION TYPE VS FOR 410 AWG CONDUGTOR T0 VERTIGAL
PIPE 1524 mm - 254 mm IPS
Weidod cannection for vertical conthucter Ap—
saza  [so1 Lo 40t [o01 [ML 5328 | wnitis) AnRagis) | SR UL PRV ILK-5N-CD-8000-EL-T8-0007-01 INSTALLATION cosnt INSTALLATION. =
NRMERS Db |CanTRACTOR CONTRACTOR

Canduetor size: 40 AWG
Pipe sze; 152,4 mm- 254 mn 1PS
vielding cartridge # 115

COMPRESSION TYPE Vi s
- shape com pression connector ELECTRICAL FLECTRICAL
As Req'd |for making tap o parziiel copper connections [rux-sw-co-s000-EL- 18000701 INSTALLATION cosat INSTALLATION a5

s230 501 [LCP |SOP (000 |BOP [401 001 [ML [5330 | unit(s)
Fun 3 5ot -2 S TRACTOR CONTRACIOR
Tap: B Sof -4 St
COMPRESSION CONNEGTOR TYPE G
C- shape compression connecial ELECTRICAL IELECTRICAL
5331 [so1 |Lee |sor (ooo fmor [401 oot [ (5331 | unis) s Ragra [ malng fap o peralal coppor connaction:.. ILK-SH-CD-3000-6L.TS-0007-01 INSTALLATION fcosot NSTALLATION @
[Run 30 St - 260 KCH CoNTRACTOR CONTRACTOR
Tap 0 Sir. - 250 MCM
GROUND ROD
| Silid bt copper clad ground rod
5345 401 001 |ML |s3d5 | unitis) s ILK-SN-CD-SDDD.EL-TS-0007-01 GE (580) PTS ELECTRIGUE co501 CIVIL CONTRAGTOR o

Scresed
Erica part fiember. 513403 or equivalent
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [paLCOR Docummnt o - iLK-AS 509721 6L.Go 100101 | |
Grounding |ALSTOM Decument o :_LCP-SOP-000-BOP-401-00141L Rev No. 1|
frem & | Eovipmenttgtor |Monosole ke Detail Deseription LCF Spacification Dacument Catalogise Number Supplied by BOM Rev uptating the Comments
No. AR i Uit | poncpolesysem | aay ‘AL Spacification Dacument Supplsy or RN item
[GROUNDING BALL STUD
Tin pisted copper grounding baf stud ELECTRICAL ELECTRICAL
5348 [sat [Lep [sor foon [sor faot oot [mL [s34n | unitst AsRed | [ILK-SH-CO-8000-EL-T5-0007-01 INSTALLATIOM =2 INSTALLATICH =
Com piete wilh nul. flat and lock washers, belisclay COBER
COMPRESSIGN TERMINAL 1 HOLE
eavy duty tn plsted coppes compression feminal ELECTRICAL FLECTRICAL
5350 [so1 [Lee |sop (000 [BOP 401 [o0n fmL (5350 | wnitts) S Reqd lor &0 AVG sit coppes conductar 1L36-5.C0-8000.EL-T5-0007-01 NSTALLATION coson NSTALLATION ©
io 1 oo tormes . lcoNTRACTOR lconTracTon
COMPRESSION TERMINAL 3 HOLES
ELECTRICAL ELECTRICAL
5351|501 [Lcr |sop 000 |BoP |40t font WL [s3m1 | uninee) Ais Rugig, 11083 iy in plabed copper compaasston tarminal ILK-SN-CO-8000.EL-TS-0007-01 INSTALLATION o501 INSTALLATION o
o1 410 AVG st copper conduclar GONTRACTCR CONTRACTOR
o NEMA 2 terminal pad.
COMPRESSIGN TERMINAL 1 HOLE
[ELECTRICAL [ELECTRICAL
52354 |sot |LcP |soP [0o0 |BOP [a01 Jont ML [s354 | wndis | 100 Sty A e Copyrt enpenmin oo [ILK-SN-CD-8000-£L-T5-0007-01 INSTALLATION jcasor HSTALLATION o5
Lebingtt ol CONTRACTOR ICONTRACTOR
COMPRESSION TERIMINAL 1 HOLE
ELECTRICAL ELECTRICAL
5157 |50 [LGP |8OP 000 (BOF (401 001 |ML [5357 | unit(s) A Req [Heavy duty tin plted copper comprusaion temunal ILK-SH-CD-H001-EL-TS-0007-01 IMSTALLATION c0501 INSTALLATION o3
for 441 AVVG 1r. oopper conduginr pheantid pedkeselliiy
0 1 hiols 8 men temminal pad
COMPRESSION TERMMAL 1 HOLE
lELECTRICAL ELECTRICAL
5358 [set Jep laot (o0t [t jsase | wnats) F TR i o ol nefe ILK-SN-CO-8090-EL-T5-0097-81 INSTALLATION cnsor INSTALLATION (]
o 1 e 18 mim temmina pard jcoNTRACTOR rlmepllisly
GROUND TERMINAL FOR GHE COPFER CABLE T0 NEMA 2 TERWINAL PAD
TYPE NARZD
igh copper alcy tin piated graund connactor [ELECTRICAL ELECTRIGAL
5370 [501 |LCP |SOP (00D |BOP 401 (001 [ML (5370 unitjs} AsReq'd |for joining ane 210 - 47 AWG ILK-SN-CO-8000.EL-TS-0007-01 INSTALLATION CO501 INSTALLATION o
o NEMA 2 terminal pad [CONTRACTOR: CONTRACTOR
| Compete wah bors nuts and ook washers. )
|GROUND CONNECTOR FOR TWO COPPER CABLES TO BAR TYPE GC2928W
igh capper 3lloy tin plated ground canmector
or foining tum 210 Sai - 250 MCH FLECTRICAL
- ’ . |l copper conductors to flat bar ¥ NBTALL
71 |s01 (LGP |SOF 000 [BOP (401 |00t ML (8371 | unitish Ll ettt s R LK SN-CD-I000-6L.TS-0007-01 InSTALLATION cosal RTALLATIO ™
|GROUND CONNECTOR FOR ONE COPPER CABLE TC BAR TYPE GBZSW
igh copper alloy fin plates ground con nector
[1of jaining one 20 Sal - 250 MCM. [ELECTRICAL [ELECTRICAL
5372|501 Juce |sop 000 |Bor |40t |00t (ML |5372 | unies) as Req'd |ccppar conductor b Ml bar. ILK-SH-CD-0000-EL.TS-0007-01 (NSTALLATION ozt INSTALLATION 04
| Cam plete with bolts s and lock wakhers far 10 mm bar (CONTRACTOR [CONTRACTOR
GROUND CONNECTOR FOR ONE COPPER CABLE TC FIPE 203 mm
DIAMETER
[High conductivay copper ground connectar lEcTRcaL ELECTRICAL
fsa7a s ioe Lot oot fuiL Jsa7a | wmiten) RS REqd |l jormng one 34 - 40 ARG ILK-SN-LD-8000-6L-T5-0007-01 INSTALLATION coson BSTALLATION 3
copper conductor to metali= pipe 203 rm dameter lconTRACTOR (CONTRACTOR
Complate with silicon EACAZE DEME AUl 3nd washers.
et turiat application.
COMPRESION GROUND CONNECTOR FOR TWO HOLES, TERMINAL T0 STEEL
ELECTRICAL ELECTRICAL
s37s  fsot [LcP [sop (000 [BoP (401 [0t ML (8376 | wnitts) As Reqyd [Comprasion tarminal type Bundy YGIBWO2E-338. 2 ILK-SN-CD-3000-EL- T8 000701 INSTALLATICN cosut INSTALLATION o3
12-4104) |CONTRACTOR [CONTRACTOR
|Find sl thickness Smmn
(RAISED FLOOR PEDESTAL GROUND CONNECTOR
FOR COPPER CABLE 210 AWG TO RAISED FLOOR PEDESTAL ELECTRICAL ELECTRICAL
5377 fso1 [Lce [sor foon [sor 401 oot mu (5377 | unis) As Reqd iL1¢-S1-CD-000-61.-T5-0007-01 INSTALLATION cosol INSTALLATIGH =
TYPE BURNDY GXP1B2BRF [CONTRACTOR CONTRACTCR

e g
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Eﬂm Aot xR Lower Churchill Converters and Transition Compounds Project ] @,
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [NALCOR Document . : 1LI-4S 5D 8221.6L-Ga1.0001-01 1 RevHe. | T 4
Grounding [ALSTOM Document ho. : LCP-S0P-000.80P 401001 ML ] Ry Mo ;| B
Item Equipmant tag for | Maropole Itz Detall Duscription LEP Specification Dacumsnt | Catalogue Numbar Supplled by Commants
No. S AT Unlt | Menopele system ay ALS S pocification Documant Suppliey Manufacturer | o\ oraring Information | Goniract No, i iallo B
GROUND CONMECTOR FOR THREE CABLES TO BAR TYFE GEZ828
[+ gh capgper soy mn piabed ground comedtor
(01 joning three #4 Sol - 20 St ELECTRICAL ELECTRICAL
js37a wnitiz) AS Reqd | paralol copper conductars fa fat bar. ILK-5N-CD-4000-EL-T5-0007-01 INSTALLATIGN cosot INSTALLATION o5
(Complata wih barts nuts and ock washers for 10 mm br CONTRACTOR CONTRACTOR
Till PLATED FLEXIBLE COPPER GROUND BRAID
ELECTRICAL ELECTRICAL
530 fsn1 [LcP (soP (o0 (o (401 (oot ML [s380 | wnits) AS Reqd [25mm LARGE X 200 mm LONG ILK-SN-CD-8000-EL-T5-0087-01 [INSTALLATION ensot INSTALLATION s
PADS: | hote 12mm lconTRACTOR CONTRRGTOR
GROUNDING MAT
Ganvanizad steel pradien cantrol mat
Cimmansions. 1808 mim % 1200 mm ELECTRICAL ELECTRICA
5380 501 |LCF [SOF (000 [BOF |401 (001 |ML (5380 unh(sy As Req'd |Galvanizud sieel wih 150 mm square mesh, LK -SN-CO-8000-EL-TS-4007-01 INSTALLATIOM COs01 INSTALLATICK &)
| Corpiote vt 3 grounding connactors type Ge CONTRACTOR CONTRACTOR
e sonieting 4 AWG ground sonducter.
{PVC COATED STEEL CLAMP
[One hole PYC cozed steel ciamp. [erecTricaL ELEGTRICAL
5335 501 [LCP |SOP [000 |SOF (401 |00t (ML 5395 unit(s) As Req'd |Scopler type CS or 2gqual ILK-SN-CD-8000-EL-T$-0007-01 INSTALLATION CD501 NSTALLATION 05
Far Iing 410 AWG rounding conductar |conTRacTeR CONTRACTOR
GROUND PIT
Giround gt
5396 501 |LcP |soP (000 |BoP (a0t oot [ML (5396 | unitis) L | S ILK-SN-CO-8000-EL-TS-0007-01 Gt (sBC) MELOUGHLAN cosm Civil CONTRACTOR 03
[Enco # T1416% or cqualeat
SLERVE
ELECTRICAL ELECTRCAL
[s3e7 |50 (LCP |SOP [BOP (401 (001 |ML |S387 unitsy As Reg'd |For 40 AWG copper condughor ILK-SN-CD $000.EL-TS-0007-01 INSTALLATICN (== INSTALLATION @
CADWELD yps 2519 CONTRACTOR CONTRACTOR
FLAT OWEGA HOLDER
Galvanlzod stes! flat omega holdar
for fixing epony Insulstor on the vrall ELECTRICAL FLECTRICAL
5338 (501 |LCP |SOP |nog |BOP 401|001 (ML (5308 | wnitis) AsReq'd |Distance from the vl 50 mm ILK-SN-CD-0000-EL-T5-0007-01 INSTALLATICN cosoy INSTALLATICN -
|Optemng 100 mm CONTRACTOR [CONTRACTCR
| Wil mounting Clamedes. € 4 mm
Instalor meunting hai=- 1 hole 14 mm
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMEN [naLcoR Document o, - ILK-AS-5D-8221-EL-G01-0001a1 [ meviio. ] B
Cable Trenches STOM Document No. : LCP-SOP-J00-BOP-401-001-L | Reviio, 13
ltem Equipmenttag for | Monopole ltem Detall Description LCP Specification Document | Catatogiie Numbet Supplied by POM Rev Comments
No. SRR Ho s Untt | manapols system aty ALS Specificatian Document eupphes Manufacturel | . Srdaring Information | Conlract No. R, L’:‘T:.'"':
PLASTIBETON CABLE TRENCH MODEL #68
8400 501 |LCP |SOF (000 [SOF (401 Joot ML [se0e | unnis) 1983 |Plastibeton cable trench ILK-SN-CD-5000-EL-T5-0008-01 GE (58C) SoliBens DM mmm;;mi; cos01 CMVIL CONTRACTOR ]
irmale dimeisiont: 260 mm W x 265 mm O Eschowers
Supplied vith covers and galvanized cable dips.
FL £ #1218
5401 [s01 |LcP (S0P |00 |BoP 40t [0t ML [s401 | unis) 4842 |Plastibaton cablo mnch ILK-SH-CD-8000- 5L -TS-0008-01 GE (580) Sckop i 3mm0a12; cosor CviL CONTRACTOR [
Approzimate dimengisns: 440 mm WX 490 mm O lowire
Supplied with covers and pavanied cable dlips.
PLASTIBETON CABLE TRENCH MODEL #2016
540z [501|LcP |50 [ooo [soF 401 [oor [mL |sa0z | wnits) M3 |Plastibatan cable tiench |LK-SN-GD-8000-EL-TS-0008-01 GE (sBC) sl “1“;;125;1’:1‘;,“"‘ cosoi CIVIL CONTRACTOR 01
Approsiniate dimnsion; 640 min W 500 mm O J
Suppliod with casers and galvenized cable s,
PLASTIBETON CABLE TRENCH MODEL #3018
P lastibeion cable french Solutions Oldcastie
ss02 501 |LoP |sop [ooo [Bop |40t oot ML [sies | unaga) . ke SRR 1L.x-80-£0-5000-E1.-75-0008.-01 ce 80 i cosot CIVIL CONTRACTOR [ GTY UNDER REVIEW
PLASTIBETON CABLE TRENCH SEPARATOR 300 mm ELECTRICAL
[s450 501 |LcP |sop |ooo [Bop 401 (o0t (ML (6450 | unri(s) 2404 ILI-SN-CD-8000-EL-TS 0008-01 GE (580) e 5 cosot (NSTALLATION () QY UNDER REVIEW
nelosure CONTRACTOR

Fage 44 s nt

,ﬂ%)“\'\



CIMFP Exhibit P-03017

Page

198

L\ nalcor

Lower Churchill Converters and Transition Compounds Project

8

SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [raLcor pacument Ho. : wicas-sp-ez21-£L-G01-0000-01 [ Reviia] Ba
Cable Trenches |aLsTOM Document to. :_LeP-soP-010-80P401-001-ML | Revha.:] i
BOM Rev
’:“T Contractor Tag Number Unit f;mpnmli;‘nh s:lr Ibzé:uh Item Detail Description Iﬂ; ir:;:i::;: %:‘::::‘::1} Supplier mcatulnuue Humber Supplied by Installed by ::m Commenls.
[PLASTIBETON CABLE TRENCH SEPARATOR 150 mm.
5451 S0P |000 |BOF [401 001 ML |S451 | umigs) s ILK-SN-CD-3000-EL-T5-0008-0 cE (88C) 0 QTY UNDER REVIEW

ELECTRICAL
Sﬂl‘hl:,mlﬂll cosot |MS TALLATION
L e CONTRACTOR
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Lower Churchill Converters and Transition Compounds Project I @
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [MALCOR Document No. : [LK-AS-8 0-8221-EL-GH-0001-01 | Revtio ] = 24
Hardware & Conduits |ALSTOM Document Ho. : LCP-SOP400-80 4018011 | Reuno.:] 0
HOM Rev
fem Equipmait tag for Menopsle | Monopsle ltam Detall Gaseriptian LGP Spacification Document ! Catalogue Number Supplied by Comments.
i Contractor Tay Number unit b iy e i Supplier Manursemrer | CH O e | Comette, Wby | fipditogiaa
HARGWARE FOR TENSION INSULATOR STRING 160 KN TVIN CONDUCTORS
Compizt= hardware for tongicn fmsulsice sinng.
Litmaie bresking sisength 160 ELECTRICAL
5503 |so1 |Ler [sop 0o |sop 4ot [0 ML (5503 | unitgs) 27 |Composor by single insuatar sinng ILK-5N-0-8000-EL-TS-0025-01 o sec) SLACAN cosa! INSTALLATION L]
For 2.x 1750 MEW AAC conductor conTRACTOR
Insiators (17 units 160KN . 471 nim step) ss% ltem 4681,
HARDVWYARE FOR SUSPENSION INSULATOR STRING “V* 160 KN THREE
coNDUCTORS
[compiete nasssse tor suspension insulsicr stng v e,
lssaz  fsen [Lew [sop 000 [sop a0 [oos Juew [ss07 | wmitts) s [Ulerate breziang strengh. 160 MY |LK-SH-£0-9000.EL-TS-0025-01 e sa0) SLATAN fenmot [NSTALLATION [
|Camposed iy v~ msuiator string iure bt
[For 32 1750 MOM AAC candustor.
nsulsles (227 ursls 160 kA1 . 170t step) to b supsied by others ses gem
[ARDWARE FOR TENSION INSULATOR STRING 100 K THREE CONDUCTORS,
|Compleie hordae tor fension insulator sting.
|Uitimste preaking strengin’ 180 ki
lssee st |Lee [sop i unitiz} ¥ |Composed by single insulator s¥ing 1L-8.C0 8000.51.75.0025.01 G=(saC) sLACAN cosm DISTALLATION o
For 3 x 1750 MCM AAC conductot [CONTRACTOR
linsutators (27 units 160 kN, 170 mm siep] see dem 4650
HARCWARE FOR SUSPENSION INSULATOR STRING V" 160 KN THREE.
CONDUGTORS
(Completz hardware for suspension insulatar siing "' R
5510|501 [Lor |sop (00 |BoP J4ot oot [we [ss10 | wnis) U il b o ILK-SN-CO-2000-ELTS-0028-01 & (sac sLACAN st INSTALLATION ua
mEosed TRACTOR
For 3 x 1750 MOM AAC cOnLCer CERSTEAGIES
insutators (2231 units 180 N , 170 mrn siep fo be sipplied by others. zes Rem
4650
[DEAD END CLAMP TYPE BURNDY CUSUA-E OR EGUIVALENT
ELECTRICAL
High strergin aluminum dead end clamp. .
ssts [st1 (Lep (5o Joon [sor 401 |001 (ML (5515 | unitis) i nlorpts i SR ILK-SN-CD-8000-EL-TS-D028-01 o (s20) Bumdy aitor iReTACATCR) E
HOT DIF GALVANZED STEEL SHAGKLE SIZE 15,0 mun (518"
Hot tip ooivanized steel shackés size 159 rrm () - 201268
Uttraste 12 177.2 ki (40000 los) ELECTRICAL
lss16 1501 |LeP |sop |ooa (@0 (401 001 (ML [s516 | unigs 190 W”"‘?"'“'_':;‘:mﬁm ILK-SM-CD-8000-EL-TS-0026-01 Ge (58] SLACAN cosat MSTALLATION o
Cw gatvanized steel grade S bolt 15 8 mm (587}, mut {uinber 143038) o ]
|an sta nisss stesi coiter gin
Reference drawing nuniber 258238
T [SHELD VAIRE DEAD ENG ATTAGHWENT
For dead end attachoment of 12.4 mm alumoweld wite lGE(SEGH i
ss20 501 Lok [soP oot (ML |5520 | wnitts) A3 Reqrd ::““’"ﬁ”‘"“‘“‘“‘“""""*“’ ILI-5H-£0 8000-EL-T5-0028-01 s |coso1 INSTALLATION e
o= ground clamp (ten 537 1) ~r Al e
et o ground camg (e 5372)
L‘m«fwww;uuau
For alfsahement of 12,4 mm alumoweld wie GE(SHCH ELECTRICAL
5521|501 Juep |sop [one |sor Jsot |oot [sL [s521 | uaitis) apacra [OERAEG oo o s ury e 1) ILK-SN-CD-B000-EL-T5-0026-01 FERCIAIEA o0t IHSTALLATION i
& anchor shackle INSTALLATION. CONTRAGTOR
lane ground clamp (item 5372} CTOR
and one ground camp (lem 5374)
| SHIELDWIRE ATTACHMENT SUBSTATION CONTINUOUS CONNECTION
[For artachemens of 12.4 mm shunoweid vare :
Fwn dead and charmps. (tem 5515} m ELECTRICAL
5522 [s01 |Lcp [sop au o0t [mo (ss22 | unitis) AsRegd [two ancrior snackies ILK-SN-CD0000EL-T5002501 cozot INSTALLATICN o
(one graund clamp {tafh §372) ; CONTRAGTON
i ona graund clams e 8378) (RRATEALTRE
50 mem FLEXIBLE CORRUGATED GRANGE CONDUIT FOR FO CABLE EECTRICAL [ELECTRICAL
5525 1561 |LCP (SOP |DOD |BOP (401 [001 |ML | 5525 m As Reg'd INSTALLATION il INSTALLATION as
|CONTRACTOR |conTRACTOR
CONNECTOR FOR 50 e CORRUGATED ORANGE CONDUIT
SLECTRICAL = EcTRICAL
5526|501 |LoP S0P [n0a |BOP 401 [o0t ML (8328 | wnis) As Raqd [For connacting 50 men laus fght condut INSTALLATION cosa1 INSTALLATION s
1 a ponction Box [conTracror |CONTRAGTOR
VG STRAIN RELIEF CONNEGTOR FOR 50 i PVC CONDUIT
ELECTRICAL ELECTRICAL
5527 |so1 |Lop |s0p (000 |BoP 40t [aot [mu [sszr | unngs) AsRea'd |Comeste with 6 prommets INSTALLATIEN ot INSTALLATIGN 7
o varicus cable szes CONTRACTOR CONTRACTOR
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R\® nalcor
\ et o) Lower Churchill Converters and Transition Compounds Project @
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT MALCOR Document Mo. : ILK-A5-50-i221 EL-GE1-0004-01 - B4
Hardware & Conduits [ALSTOM Document No. :_LCP-SOP 400-80F 401-001-ML. o0
ftem Equipmant tag for Monopole | Monopols Item Detall Description LGP Spacification Docuiment | Catalogue Number Supplivd by Comments.
Ho. ot e i el i system ay ALS Speciication Document Supriar Manufacturet | oy rdering Information | Coniract No, ey
[PYC CONDUIT COUPLER FOR 108 mm PVC CONDUIT
5531|501 LoP |sop ot (ML (5531 | wnises AsReq'd  |Fot foining two 100 mmw PV conduts 1 LK-81.C-8000-£1-T5-0008-01 i CONTRACTOR cosor levi conracror ]
FUC TRANSITION COUPLER FOR 75 mm PYG GONDUIT TO 50 mm PYG.
- EoNDLT; ELECTRICAL [ELECTRICAL
5533 [so1 [Lee [sop (000 [Bop jsot oot [mi 5823 | uniis) As Reqd 1 INSTALLATION o501 INSTALLATION 0
Foi jolning ane 15 mm PVC condil
16 ane 50 mm PYG canduil FRNTRAGTE: ki
(LIGUID-TIGHT CONDLIT 30 mm [1,257) NOM. DIAMETER
ELECTRICAL ELECTRICAL
5535 [so fLoe lao1 oot e [ssas | wosy AsReqdl [Liqua aght Mexible non metalic conl NSTALLATION s INSTALLATION =
[Oiameter: 30 mm (1.25°) nam. CONTRACTOR CONTRACTOR
[PV CONGUIT 30 mm DIAMETER
ELECTRICAL ELECTRICAL
5535|501 (LcP [0 |000 [BOP (401 (001 ML [s536 | unitis) A Red [BVG candit 39 ram {1,26°) nominal dlameter | LK-SN-£0-8000-6LT5-0008-01 (NSTALLATION ot INSTALLATION @
Electrical lype akove ground installation CONTRACTOR CONTRACTOR
[FVG CONDUIT 50 mm DIAMETER
|ELECTRICAL |ELECTRICAL
jssa7 501 |LCP |SOP |000 (BOP |401 (001 ML |SS37 unis) AsReg'd [PV conaut 50 mm (2°) nominel dameter. | LK-SN-CD-8000-EL-TS-DR0BDY INSTALLATION A0t |NSTALLATION @
(Electricat ype 2nove pround inclaliabon. ToR |CONTRACTOR
75 mm DAMETER
ELECTRICAL
5338 [s01 |LCP |soP (000 8o (401 ot ML (5630 | unifs) AsRaqd  [PVC cardut 75 mm () naminal diameter. | LK-SN-CD-3000-£L-T5-0008-01 INSTALLATION o501 INSTALLATION s
Eloctical type 2bove ground intallatior, CONTRAGTOR CONTRACTOR
PUC CONDUIT 100 mm DIAMETER
ELECTRICAL ELECTRICAL
|5s3e 501 |LCP (SOP |000 |BOP (401 001 (ML |5539 unit{s) As Req'd  |PVC conduit 100 mm (4°) neminal diameter | LK-SN-CD-8000-EL-TS-0008-01 INSTALLATION cosm INSTALLATION o3
tecrical tyse above ground installation [CONTRACTOR: o
[PVC TRANSITION COUPLER FOR 75 mam FVC CONDUIT 10 30 rmm FYC
[SONRAT ELECTRICAL B EcTRCAL
sz |st [Lo |sor 000 [Bop [0t foot |ML [5542 | unnts) As Rafd INSTALLATION cosot INSTALLATION s
For joining ans 75 min #VC sanduit
e (CONTRACTOR (CONTRACTOR
LIGUID-TIGHT CONNEGTGR FOR 30 mm CONDUTT
ELECTRICAL ELECTRICAL
Liguid-tight connetal TAL
5543 (501 [Lee [sop (000 [Bop 4ot oot ML [ssaa | unsy AsReqd [\ o o ik iSTALATICN cosot HSTALLATION ]
1o a jonction bat
[FVC TRANSITION COUPLER FOR 30 mm PYC CONDUIT TO 30 mum.
T [ELECTRICAL [ELECTRICAL
5544 501 [Lop (50P |000 [BOP 401 |001 [ML (s54d | unigs) s Raa'd (NSTALLATICH coset INSTALLATION [
For ainng ame 30 mm PYC condut
T e 30 mim Hquidtight canaul (CONTRACTOR FRIRACTOR
[FVC CONDUIT 50 mm DIAMETER
ssso  |sut |LeP [soP |00 |Bor (401 |oos ML |sss0 | unitis) AsReqd [PVC conduit 5O rm dismeter | LKA N-C.D-800D-EL TS 000801 CIVIL CONTRAGTOR cozon VL CONTRACTOR @
[Etectnzal type DE2.
|PVC CONDUIT 75 mm INAMETER &
5551 [s01 [LcP |SOP |0a0 (BOP [401 [o01 ML |S551 unit{s} As Req'd  [PVC condut 75 rm dimimeter | LK-§N-CD-8000-£1-TS-0008-01 ICIVIL CONTRAGTOR cDs01 ICIVIL CONTRACTOR [
[Electricat type DB
T 108 mm DIAMETER
S5z |501 |Lee |sop [ooo |BoP (401 o0t [ML [sss2 | unitis) As Req'd  [PC: condu 100 mm diametol | LIG-SN-C-8000-EL-T= 000801 Civil CONTRACTOR oo CiviL CONTRACTOR o
Elecical ype 87
[PUC ELBGW 50 mm DIAMETER, R=600 mm
jssss [s01 [Loe |50 oo [BoP [aet foat (ML [ssss | wngs datiuctt: EVE SRS . | LK-SN-CO-8000-EL-TS-0008-01 CIVIL CONTRACTOR. D%t CIVIL CONTRACTOR o5
[Elnctricat type 082,
PVC ELBOW 75 mm DIAMETER, R=600 mm
lssse  so1 |Lop [sop 01 |ML [sa20 | wnitis) samagd [V bRTS vy | LK-8N-CD-8000.EL-TS-0008.01 crviconTRaGTR et i contRacTon o
[Elecirical type DE2.
99° PVC ELBOW 100 mwn DIAM ETER, R=500 mm
5557 [so1 [Lep [soP 000 [op et oot ML [sss7 | umiis) Asd {1 F0 Shom s | LK-SN-CD-3000-E1.T5-0008-61 i conTRAGTCR coso CvVIL CONTRACTOR 5
Elecirical type 022
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT MALCOR Document Ho. - ILK-AS-S0-8221.EL.G01-0001-01 [ Revhio. Ha
Hardware & Conduits ALSTOM Document Ho. 0P -000-807401-001-4L. | Revbo. O
BOM Rav
Htem ++ | Bautamanttag for Monopole | Monapols o Detall Beseription LCP Specification Document | Catalogue Number Supplied by Comments
No. i e system ay ALS Specification Document Aipplar ManUICHTEr | o Grdsring Information | Goniract No. el A KDL
[PVC COATED STEEL PIPE STRAP 2 HOLES FOR 50 mim PVC PIPE
E ELECTRCAL = =cTROAL
563 |so1 Juce [sop oot [y, [ssss | unes Saitr [T ol SO comied ot seam | LK-SH.CD.3000-21.75-0008.01 pestaLLATION coso INSTALLATION w
T CONTRACTCR | CONTRACTOR
PVC COATED STEEL P STRAP 2 HOLES FOR 75 mm PVC PIFE
ELECTRICAL ELECTRICAL
5565 (501 |LGP [5OP [000 [BOP |401 (001 ML |5ses | unitts) Buiwd [TR00CE EVE et SRR | LK-SH-CO-6000-EL-TS-0003-01 INSTALLATION cosnt INSTALLATION 1]
o 75 mm PG e CONTRACTCR CONTRACTOR
COATED STEEL PIPE STRAF 2 HOLES FOR 100 rn PVG FIPE
Twn holes PVC cosied sisel siran [ELECTRICAL [ELECTRICAL
Issez |51 |Lep [sop [00o [BoP 40t 001 ML [ss67 | wnis) AsReq'd [Far 100 mm PYC pipe | LK-SN-CO-8000-EL.-T5-0008-01 NSTALLATION cosot SISTALLATION ©
ConTRACTOR CONTRACTOR
TRANSITION GGUP LER FOR 50 rim CONDUIT
\aterprock transition coutlar EcecTRICAL ELECTRICAL
5570 [sa1 |LcP o [oo0 [BoP 401 [001 ML (5570 | wnitis) AsReqd |For oining 50 mn PV condut IMSTALLATIGN cosnt NSTALLATION =
liguic ‘condun |CONTRACTOR |CONTRAGTOR
mmﬁimu_wﬂlﬂ
| Walerproof transaion coupier ELECTRICAL [ELECTRICAL
5571 |smt |LoP |50 (000 [mop 4ot font ML [s571 | unts) as Reqd |For joining 75 mm PVC conaull INSTALLATICH o INSTALLATION [
L6 75 mm s ight conduit [CONTRACTOR CONTRACTOR
TRANSTTION COUPLER FOR 100 rmm CONGUIT
| vvaterpecet ranssion coupler 100 mm ELECTRICAL e EcTRICAL
5572 S01 LCP |SOP |060 |BOP [401 |00 |ML (5572 unit(s) As Req'd |Fot joirmg 100 mm PVC conduilt |INSTALLATION joosot INSTALLATION m
to 100 rum sques agne condut CONTRAGTOR coNTRACTCR
i
TRANSITION GOUPLER/REDUGER 100 manS0mm
< ELECTRICAL ELECTRICAL
5573|501 |LcP [sor [on (BOP (401 o0y ML [s673 | wniis) Aaiya VSR sl ol mice NSTALLATION coso INS TALLATION 2]
Dk e Lt Pl CONTRACTOR CONTRACTOR
lto 50 mm Iiquid- g condult.
LIGUID-TIGHT CONDUIT 50 mm DIAMETER
[ELECTRICAL |BELECTRICAL
s |sen [Lce |sop J0oo [BoP fsot foot [uL jss7s | wnitis) AsReql  Liquit gt fexibhe fan metalc conduit HSTALLATION SISTALLATION =
Diameter: 50 mm CONTRACTOR [CONTRACTOR
LIGUID-TIGHT CONDUIT 78 mm DIAMETER
L ECTRICAL ELECTRICAL
ss76  [so1 |LoP |soP [oo0 |eop 401 foot [ML [s57a | wnitish A% Regd |Liquid-Lght flex bl ron melalie condut INSTALLATION coso MSTALLATION o
Clameter- 75 mm CONTRAGTOR CONTRACTOR
CIGUIG-TIGHT CONDUIT 100 rmm DIAMETER
B eCTRCAL = ECTRICAL
5578 |Sn1 (LCP (SOP 000 [BOP (401 |D01 (ML (578 | unitis) s Req'd | Liquid-tight fisxdcie nan metalic conduil INSTALLATION crsny INSTALLATION
| Dametes 100 iy, JCONTRACTOR |CONTRACTOR
LIQUID-TIGHT CONNEGTOR FOR 50 mm CONDUIT
5580 |s01 [Lce |sop [ueo |sor a0t oot [me [ssea | units As Ruyy [HHouisHioht connestar ReStaLLaTN cosut RSTaLATION o
::r:;r:c\:ﬁ::\g:ﬂ i lIquid-tight cariduit COMTRACTOR CONTRACTOR
LIGUID-TIGHT GONNEGTOR FOR 75 mm CONDUIT
|Liquid-tight cannectar [ELECTRICAL [ELECTRICAL
' TALLATK @
5581 501 |LCP |SOP |000 [BOP 401 loet (ML |5581 unit(s) As Raqd .'.,"g : ';5"“ g t INSTALLATION jcosa ﬁ.;‘m&'
[LIQUID-TIGHT CONNECTOR FOR 100 mm CONDUIT
Lo ight conneccor ELECTRICAL ELECTRICAL
sssz 501 |Lcp (soP [000 (BOP 401 |00t [mL [ssaz | uniks) As Red'd far connecing 100 mm iquiaHight candult INSTALLATION cosor INSTALLATICN o
1o 3 oo bo ConTRACTOR
STAINLESS STEEL STRAP
[staniess siest simp 20 mm tsige ELECTRICAL ELECTUCAL
ssss fso fLoe o0t Joot mu [sses | wnigs) ASRSq [lor kaing beuut-agm condult and piotsd conducor SSTALLATION coson INSTALLATION o
CONTRACTOR CONTRACTOR
ELECTRICAL ELECTRICAL
sssn  [s01 |LoP |sor 000 |BoP 401 [o01 [ML [ssg0 | unitis) A |20 cere e i e INSTALLATION cos01 HSTALLATION o
PRyl I 30,0 MR CONTRACTOR CONTRAGTOR
Lungih' & m
3
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L Nalcor Lower Churchill Converters and Transition Compounds Project &
IERS POND IVERTER STAI ILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [NALCOR Document . |_ILK-AS-S0-221-EL501-0001-01 | Reena ] 2 1id
Hardware & Conduits TON Document No. : LOP-SOP-900-BOP-401-001-ML | Revna ] 0K
. BOM Rey
Item Equipman! tag for Moriopale | Monopols Muim Detall Deseription LCP Spaciflcation Document | Catalogus Number Supplied by Comments
Ne. Contructor Tag Number Unit system aiy ALS Spachfication Document Supplisr Manufacturer or Grdaring infarmation Contract No,, Thstalled by Ilnﬂi,::r'\: he|
/ANIZED STEEL SBAPLE SUPERSTRUT CHANNEL [not TID
1200 P
[ELECTRICAL [ELECTRICAL
5532 [501 |LCP [SOP |000 [BOP (401 [001 |ML |5582 unftiz) As Regq'd 1200 senies smghe gatvanzed siel channel INSTALLATION jcoson INSTALLATION o1
[Cimensians 41,3 mm x 41,3 mm CONTRACTOR CONTRACTOR
lLengtr &m
[GALVANIZED STEEL DOUBLE BACH 10 BACK SUFERS TRUT CHANNEL [nat
|nerforsted) TAD #A1202 P
ELECTRICAL ELECTRICAL
6553 1501 (LGP |SOP (000 |BOP |401 o0t [ML (5603 | umitis) As Req'd | 1202 series dauble palvanized steel chanmel INSTALLATION cosm NSTALLATION o3
|Oimensins 22 Emm x 41,3 mm | CONTRACTOR |CONTRACTOR
Lengt s m
AsReqd AU E SUPERSTAUT
= sCTRCAL ELECTRICAL
5595 {501 |LCP (SOP |000 |BOP (401 (001 |ML |5505 unitfs) PVC end cover INSTALLATION COS01 IMSTALLATION 03
o1 A 1200 zeses 2ingle alumnUM channe! CONTRACTOR CONTRACTOR

Puga 4508 §1
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [aLcor Document Ne. : 1LK-a5-5D-8201-ELGo1-0001.91 B
Bolts, Nuts & W [ALSTOMBocument Ho. : LCP-S0P-000-BOP-401-001-ML &%
BOM Ray
item : Equipment tag for Manapole tem Detall Deseription LCP Speciication Dacument / Catalogua Numbar Supplied by Gomments
No. S mice TN R L Menogois system ary ALS Specification Dacument e Manufacturet | o o doring Information | Gantract Ma. R b
[STAINLESS STEEL BOLT 12.7 mm DIAMETER, L=70 mm.
[ELECTRICAL [ELECTRICAL
5701 |so1 |Lep |sop oo [w fs701 | i) AsReqd |Hoxagons stnisss siol bl SS316 INSTALLATION coso mSTALLATION @
Dameter 127 mm conTRACTCR ConTRACTOR
Length 70 mm
STAINLESS STEEL BOLT 12,7 mim DIAWETER, L=60 mm
ELECTRICAL ELECTRICAL
5702 501 LGP |SOP unitfs) As Req'd  |Huagonsl stniess slesl bot SS316 [INSTALLATION =R ISTALLAT IS L:]
Disreter, 127 mm conTRACTCR CONTRACTOR
b mm
STAINLESS STEEL BOLT 12.7 mm DIAMETER, Le2S mm
2 ELeCTRICAL
570z [s01 [LeP |sor foon |Bor |40t oot |ma [s7oa | umitgs) AtRagy  [Flanagons sinivss sesi ook 85HG INSTALLATION cosot NSTALLATION o3
Ciameter: 12,7 mm CONTRACTOR comTRACTER
Langih; 25 m
STAINLESS STEEL BOLT 16,8 mm DIAMETER, L=40 tm
ELECTRICAL ELECTRICAL
505 |sot [Lop soP (000 |Bor [0t Joot (L [sTos | i) AsReqd |Haragonsl siairiess sieel halt SE316 INSTALLATION cosnt INSTALLATION @
Dameter 158 mm conTRACTOR CONTRAGTOR
40 rmim
STAINLESS STEEL BOLT 12,7 mm DIAMETER, Led0 mm
[ELECTRICAL ELECTRICAL
6707 [son |Lee |sor |aa |aor |40t oo o |sror | unie) As Req'd g""’“a‘"‘*““"""'”‘s“‘a IRSTALLATICN coso INSTALLAT/ON o
iameler. 12,7 min CONTRACTCHR CONTRACTOR
Lrgth, 40 um
STAINLESS STEEL BOLT 12.7 mm DIAMETER, =48 mm
£ ECTRICAL ELECTRCAL
5700 |1 |LoP |sop 000 [BoP 401 Joot |m |sT0s | weiisy A Reqd mesTALLATION ewson HSTALLATION L]
fcontracTOR CoNTRACTOR
SILICON BRONZE BOLT 12,7 mm DIAMETER, L=45 mm
- ELECTRICAL = ECTRICAL
a1 |Loe [soP fooo |Bop (4o foot [t [sro | unigs) A Ruy . [ti€RRGorul toon trnew 6ol INSTALLATION =] IRSTALLATION o
papepibli lCoNTRACTOR conTRACTOR
SILICON BROMZE BOLY 5,4 mm CIAMETER, 228 mm
ELECTRICAL ELECTRICAL
5715 [s01 |Lop [sop 000 [Bor 401 [o01 (WL |s718 | unis) g [Heego0) Foen vanty 1t INSTALLATION cozot INSTALLATION m
b o ConTRACTCR CONTRACTOR
Lirgith 25 mm.
GALVANZED STEFL BOLT 18 mm DIRMETER, L85 mm
z 2 =cTricaL ELeCTRICAL
25 |son [or 000 ¥ (oot (ML (5725 | umits) o gl A b S sTALLATION HSTALLATION @
b lCONTRACTOR CONTRACTOR
Olameter- 13 mm
Lengir 85 min
GALVANIZED STEEL BOLT 127 mm DIAMETEN, L2345 mm
i ELECTRIGAL ELECTRICAL
728 [s01 |Lce |sop oo |mor [4o1 foor |mu [s72s | unitis) As Req'd g.;g‘”“'““‘"“‘"‘“‘ INSTALLATION casnt INSTALLATION as
[l SRS [CONTRAGTOR coNTRACTOR
T T e
(GALVANIZED STEEL BOLT 12,7 mm DIANMETER, L=25 mm
CTRICAL ELECTRICAL
a7 |so1 |Lcr [sor 000 [mae 4o oo (ML {7z | units) s Reqd | Heregonel galvareza st boll INSTALLATICH coeot [NSTALLATION 0
ekl CONTRACTOR CONTRAZTOR
Diameter: 12,7 mm
= =cTRICAL leLEcTRcAL
5725|501 |LCP |SOP (000 (BOP (401 (004 (WL 5723 | unitis) [NSTALLATION cosn HSTALLATION o
fconTracToR CONTRACTOR
lELECTRICAL ELECTRICAL
5730 [son |uce [sop o1 |we |s730 | wnings) NSTALLATION lcosor [NSTALLATION s
[CONTRACTOR
[STAINLESS STEEL 10 mm X 25 mm LONG SELF DRILLING WASHER
REW
ELECTRICAL ELECTRICAL
6721 |son |Lor |som 001 |t [s7an | unigs) A5 Req'd |Stainless steel 10mm x 285mm lang INSTALLATION cos0t NSTALLATION o
ol anliing washer nead sticw [CONTRACTOR ICONTRACTOR
tor fastenng to structursl stesl
—— 27 : Z \
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [MaLCOR Document Mo. : iLk-AS-SD-rz21-ELG01-0001-01 [ Revno. ]
Bolts, Nuts & Washers |ALSTOM Document No. :_LGP-SOP-000-80P-491-001-ML | Revho.:|
ftem Equipmant tag for Menapole Item Detail Description pecification Dacument | Catalague Number Supplied by PO Rew Comments
T by
i Contractor Tag Nunber Unit it i o e ALS Spcitication Document Snputia VRRUREALST | or Orgering Information | Gontract Ne. Emely sz
|GALVANIZED STEEL BOLT 16,9 mm DIAMETER, L=80 mm
gabvanzed stoel ot L ECTRICAL e EcTRicAL
5732 501 |LCP |SOF (000 |BOP (401 (001 (ML (5732 unys) ASReq'd |Ceades INSTA LATION fcoson HSTALLATION (-]
[Otsineter: 158 mm lconmmacion CONTRAC O
m
L [GALVANZED STEEL THREADED ROD 12.7 mim DIARETER TR Er—
01 |Lep [sop fooo {sor (401 foot [ [sras | uniis) AsReqd [ nsTALLATION cosnt NSTALLATION o
Cuxies it mesaced rod | CONTRACTOR CoNTRACTOR
| Stainless steel thrended rod S$S316 ELECTRICAL ELECTRICAL
5736 601 [LCP |SOP BOF | 401 |001 |ML [5738 uniys) As Req'd D INSTALLATICN (=) INSTALLATION u3
ameter 127 mm CONTRACTCR CONTRACTOR
SILICON BRONZE NUT 6,4 mm DIAMETER
ELECTRICAL ELECTRICA|
6737 501 [LCP |SOP P (404 J001 (ML =737 uniis) As Rog'd  [Hexagonsl siicon oronze nut [INSTALLATION COsot INSTALLATION 3
Diarneler: 6.4 nm lcONTRACTOR CONTRACTOR
N ] AMNLESS STEEL NUT 2,7 mm DIAMETER = =CTRICAL ELECTRICAL
a0 601 |LCP |SOF (000 |BOP |401 (001 (ML |S740 units) As Req'd [Hexagonal stinless stoel A S5 WS{,&::;;K; jcoson g;,‘[N;;:?-rI!g: o
tor o 2
GALVANEZED STEEL NUT 16,8 mm DIAMETER
ELECTRICAL ELECTRICAL
5743 501 (LGP (SO 000 |BOP [401 oot (ML (5743 | wnit(s) As Req'd ;'::;J';M galvanized slec it INSTALLATION co501 INSTALLATICN o
|Ciameter 158 mm CONTRACTOR
SILICON BRONZE NUT 8 mim DIAMETER
ELECTRICAL. ELECTRICAL
5744 Jsmn |Lor [soP fo00 [eop (401 Joot ML [s7as | wniis) AsReqi |Hexagona! silioon brorize mut (NSTALLATION enzor INSTALLATION 0
Diameler 8 mm CONTRACTOR CONTRAGTOR
SILICON SRONZE NUT 12,7 mm DIAMETER Sy E——
5745 [sm |LoP |soP (000 [B0P 4o (oot (ML |S7es units} s Req'd STALLATION INSTALLATION (=]
Sy [CONTRACTCR oo TRACTOR
[ELECTRICAL ELECTRICAL
(6747 501 | LGP |SOP |000 (BOP 401 (001 |ML [5747 unitjs) As Reg'd  |Galvanized steel rectangulal (egular spring nut INSTALLATICN CO50% NSTALLATION o3
o use win single supersiiu chanee! conTRACTER CONTRAGTOR
Cinmster: 12,7 mm
IELECTRICAL [ELECTRICAL
5748 501 [LEP |SOP unes) As Req'd [NSTALLATION jcosm INSTALLATION m
CONTRACTOR conTRACTER
ELECTRICAL ELECTRICAL
5740 |50t [Lep [sop (oo |mor (401 Joot ML s7as | wniis) AsRoqd | Haxagoral gakianized stest nut INSTALLATION cosn INSTALLATION o
Giade 5 CONTRACTOR CONTRACTOR
13mm
| STAINLESS STEEL FLAT WASHER FOR 12,7 mm BOLT DIAMETER
5750 1501 [LCP [SOP 000 |BOP |401 (001 (ML |5750 unii(s) As Req'd INSTALLATION coson BISTALLATION o3
| Stainiess steel flal washer $5316
Foy ball diameier 12,7 CONTRACTOR CONTRACTOR
STAINLESS STEEL FLAT WASHER FOR 16,8 mm BOLT DIAMETER
[ELECTRICAL ELECTRICAL
5751 [s01 e |soe oo [Bor 401 [oot mL [s7st | units) ‘R ang | [SianlesK <Lest ok iwastiar £33 14STALLATION lcosas NSTALLATION 0
For boll diameles 16 8 mm CONTRACTOR "
SILICON BRONZE WASHER FOR B mm BOLT DIANETER
ELECTRICAL o
5754 501 |LCP (SOP (000 |BOP [401 (001 (ML |5754 uniys) AsReq'd  |Sdicon brorzs flat washar IMSTALLATION [cosm INSTALLATION [
Fo bolt cameter 8 mm CONTRAGTOR CONTRACTOR
SILICON BRONZE FLAT WASHER FOR 12,7 mm BOLT DIAMETER
ELECTRICAL [ELECTRICAL
5755|501 |Lor |so Joon s (401 foos (ML [s7es | wnhis) sfoqy [MRomimion Intussher sTALLATION casmi rsTALLATON £
s o L CONTRACTOR COMTRAGTOR
[SILICON BROMZE FLAT WASHER FOR 8,4 m BOLT DIAMETER
ELECTRICAL FLECTRICAL
766 501 (LCP |SOP | 000 |BOP |401 (001 |ML | 5756 units) As Req'd | Silicon bronze fiat washar INSTALLATION (=Ei] INST ALLATION o3
Far balt diameter B4 mim CONTRACTCR CONTRAC TOR
(GALVANIZED STEEL FLAT WASHER FOR 12,7 mm BOLT DIAMETER [ELECTRICAL [ELECTRICAL
6758 [so LGP 401 (001 ML |STSD unit(s) s Req'd " INSTALLATION NSTALLATION m
|Gaivarized sieei lat washer | |
Fot boll dameter 12 7 mm Ao L clioe

Page 51 des
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT | Revhe B4
Baolts, Nuts & Washers | Revhe s 08
Item RS unp | Eawpmemttsgtor | Monopols hem Dietall Description Specification Documant / RO P Comments
No. Monopols system aty ALS Specification Documant or Ordering e
(GALVANZED STEEL FLAT WASHER FOR 158 mm BOLT DIARETER
ELEcTRICH. ELECTRICAL
753 s0P |000 [80P (401 [0t uni(s) Lo Ll oo oning (NSTALLATION cosn INSTALATON 0
o COMTRACTCR CONTRACTOR
(GALVANIZED STEEL FLAT WAGHER FOR 18 mm BOLT DIAMETER [— CIEETREAL
5760 soP (000 [aor 401 oot unit(s) A5 Reqd INSTALLATIEN oot NSTALLATION m
Catanted sttt wathar hislfecratl sl TR A
[GALVANZED STEEL NUT 22 mm DIAMETER
[SLECTRICAL [ELECTRICAL
5753 sor (060 [B0P 401 |01 uniti=) s Raya [Fiesoum gsheniaeg tasl mat ESTALLATION ensan TALLATION ]
piein leosmacTon CONTRACTOR
[GALVANEZED STEEL FLAT WASHER FOR 22 mm BOLT DIAMETER
[ELECTRICAL ELECTRICAL
5764 unitis) AsReqd |Gaivanzza steel flat washor INSTALLATION o INSTALLATION )
o bril dimmeter 72 mm conTRAGTOR CONTRACTOR
[STAINLESS STEFL LOCK WASHER FOR 12,7 mm BOLT DIAMETER
[ELECTRICAL ELECTRI
50 507 (000 |BOP |401 Joot |l i) AsReqd [Staintess el lock washer SSI16 wSTALLATION cosor INSTALLATION @
For bolt dlameter 127 mm ICONTRACYOR [ CONTRACTOR
STAWLESS STEEL LOCK WASHER FOR 15,9 mim BOLT CIAMETER
ELECTRICAL ELECTRICAL
Cll s0p |00 |BOP J401 oot [ra unit(s) A Roa;[SAsenatent it 8818 INSTALLATION coso1 INSTALLATICH S
o bR o CONTRAGTOR COMTRACTOR
|SILICON BRONZE LOCK WASHER FOR 8 mm BOLT DIAMETER
ELECTRICAL ELECTRICAL
77 s0P (000 (BoF |ant foot und(z) AsReqid | Siicon brorze fock washer INSTALLATION cosn HSTALLATION o
|For bot dameter 8 mm [CONTRACTOR [CONTRACTOR
SILICON BRONZE LOCK WASHER FOR .4 mm 80LT OIAMETER
ELECTRIGAL ELECTRICAL
5774 unit(s) AsReqd|Silcon bronze lock washar (NSTALLATION ] ST ALLATION ]
For ball damster 5,4 mm CONTRACTOR CONTRACTON
[SILICON BRONZE LOGK VWASHER FOR 12,7 o BOLY DIAMETER. e oL
5776 507 (000 {aoe |01 |01 unts) INSTALLATICN jcoz01 [STALLAT DN (]
CONTRACTCR conTRACTOR
[ELECTRICAL [ELECTRICAL
s7ra s0P (000 [BOP 401 001 units) INSTALLATICH com1 (NSTALLATION L]
CHTRACTCR CONTRACTOR
e ECTRICAL ELECTRCAL
6760 SOP | 000 (BOP |401 (001 unitfs) As Req'd INSTALLATICN jCOs0 MSTALLATION (<]
|Galvanized steel lock washer
o bl alsmeter 19 mm jcoNTRACTOR CTOR
IGALVANIED STEEL LOCK WASHER FGR 15,8 mim BOLT DIAMETER
IELECTRICAL [ELECTRICAL
sraz sor oot m unitfs) As Reqra E;’l:“"“‘“‘i‘r'm:‘:" INSTALLATION jcoson IHSTALLATION o
COMNTRACTOR CONTRACTOR
(GALVANIZED STEEL LOGK WASHER FOR 22 i BOLT DIAWETER
ELECTRICAL ELECTRICAL
5784 unitis) As Roq'd  [Gatvarizeg stee) iock washer INSTALLATION cosn INSTALLATION ©
[Far balt diameter 22 rim [CONTRACTOR CONTRACTOR
STAMLESS STEEL BELLEVILLE WASHER FOR 12.7 mm BOLT DIAMETER
Stariess sioc! betevsie washar 58 17-7PH . ELECTRICAL
5780 |SOP 000 |BOP 401 |DO1 unitfs) As Reg'd  |For boit dameter 12,7 mim INSTALLATION cReet HSTALLATION 03
Flal Inar 2657 kg (300 bs) agprox CONTRACTR CONTRACTOR
GALVANIZED STEEL BEVEL WASHER 6415.8mm NOM.
o ELECTRICAL ELECTRICAL
57m sor |00o |80 (401 {00 unitgs} Sy [Sbesnlzod ool bavl washer INSTALLATION et NSTALLATION o4
For tull dismeter 15,8 mm lcoNTRACTOR
Sice dmenson 32mm
[SILICON BRONZE BOLT 8 mm DIAMETER, L=25 mm
[ELECTRICAL [ELECTRICAL
702 sop |000 [B0F |401 |00t unitfs} AsReqd 1 m“i";”"“" oz bolt [NSTALLATION jcosm INSTALLATION @
Mt oy lconTRACTOR CONTRACTOR
lLargih, 36 mm
Pages2a6)
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SOLDIERS TER STA BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT THALCOR Document te. - ILK-AS 5D 8221 E2G07.0001.01 Bd
Bolts, Nuts & Washers ALSTOM Document No. | LGP-SOP-000-B0F-401-001-ML s
BOMRev
item Equipment tag for Menopole e Detail Deseription LGP Specification Document | Catalogue Number Supplied by Comments
Mo. AuseaciorTag W inhed oo Monopols system aty ALS Specijeation Dogument Stpplia Meutatlnet. | oy Ordaring infonmation | - Contrast b jEa fiy Sesia
e steal quick Bolt 88318
i o =L=CcTRIGAL ELECTRICAL
Is733 |so1 [tow [sor 000 (mor 4ot foor [ [s1s | umitis) Aa gy [Dlometer 127 resTaLLATION cosa INSTALLATION o
Campete wah e, flal and fock washer [eAmmARTOR ONRACTC
STAINLESS STEEL QUICK BOLT 6 mm DIAMETER
 stainiess sieel quick boll 55318 ELECTRICAL ELECTRICAL
795|501 [LoP [s0P Joo0 |BoP [401 oot [ML (5788 | wnftis) AsReqd |iamster: 6 mm (NSTALLATION ] INSTALLATION o3
Lengtr: 4 mm lconTRaCTOR CONTRACTOR
 ihveacsalengtc 16 mm
[STAINLESS STEEL QUICK BOLT 12,7 mm DIRMETER
CTRICAL ELECTRICAL
s7sa (501 [Lep [sop |ooo |mop [401 foor e (6796 | unis) A5 Req/d s"“"“‘:‘l"r‘f‘""w“"' INSTALLATICN cos01 INSTALLATION 03
Chsenetir i CONTRACTOR CONTRACTOR
Anchor langih 140 mm
Comgele i ottt g cnsher
GALVAMIZED STEEL BOLT 159 mm DIAMETER, L=85 mm
ELECTRICAL ELECTRIGAL
67ea 501 [Loe 000 [BoP |40t foot [ (6708 | wnis) AsReqd [Grace 5 INSTALLATION cneor WSTALLATION m
Dineter 15,9 mm [CONTRACTOR conTRACTOR
Longth 65 mm
GALVANLZED STEEL BOLY 20 min DIAMETER, L100 mim
Hexagonal gabvarezed sive bol ELECTRICAL ELECTRICAL
sags |50t LR [soP 000 |Bor 401 (o1 L [seoe | units) AsReqd |Grace § INSTALLATICN oot NSTALLATION 0
Dismeter 0 mm CoNTRACTER CONTRAGTOR
Lengih 100 men
T |GALVAWIZED STEEL NUT 20 mm DIAMETER
gaivanund sieel |ELECTRICAL L [ELECTRICAL
lsato 501 [Loe [sop 000 [GoP 401 001 ML [set0 | units) AsReqd frades [NSTALLATION ] NSTALLATION -]
[Clarneter: 20 mm JCONTRACTOR ICONTRACTOR
[GALVANIZED STEEL FLAT WASHER FOR 20 mm BOLT DIAMETER
ELECTRICAL ELECTRICAL
sat1 501 |LoP S0P (000 |Bop |401 001 | [see1 | unitis) AsReq'd  |Gaivanized stesl lat washer INSTALLATION om0t INSTALLATION L)
[Fur Lolt diameter 20 mm JCONTRACTOR CONTRACTOR
GALVANIZED STEEL LOCK WASMER FOR 20 mm DOLY DIAMETER Z ELECTRICAL
sa12 (501 |Lep [sop [o0o [Bor |40t foot [ [se12 | unitis) AsReqd INSTALLATION cosnt INSTALLATION @
Galvanizea steei lock washar 2
For bott dameter 20 mm PONTRACTON o
GALVANIZED STEEL BOLT 15,9 mm OUAMETER, L=70 mm
[ELECTRICAL [ELECTRICAL
se13  [so1 [Lop |sor [ooo |mor |aot foos |mL [sets | wnngs) Rs Reqid m‘“’*’“"‘“ﬂ“""” INSTALLATION cos0 ALLATION o3
—— [CONTRACTCR coNTRACTOR
Length 70 mm
GALVANIZED STEEL BOLT 30 fm DIAMETER, L=30 mm
Hexagnnal galvarezed stesl boll ELECTRICAL ELECTRIGAL
514 oo |Lap [soP (000 [mar |40 oot L [s01s | wnis) AsReqd |Grade § ISSTALLATIEN coson INSTALLATION 04
Diameter 30 mm CONTRACTOR CONTRACTOR
Length 40 mm
T [CALVAREED STEEL WUT 0 s DARETER
= ELECTRICAL
les1s  [sa1 |Lce |sop |oso [aoe |20 foo1 |me [se1s | unitgs) A Raga | O S INSTALLATION INSTALLATION o4
ot jconTRACTOR CONTRACTOR
iamater: 30 mm
GALVANIZED STEEL FLAT WASHER FOR 30 mm BOLT DIAWETER CLECTRICAL FLECTRICAL
se1s |51 |LeP [sop fooo |mor (401 oot [ [sote | units) As Reqd : (HSTALLATION oo INSTALLATION 04
Galvanized stect sl washer
Fon Dol diameter 30 iren CONTRAGTCR CONTRAGTOR
|GALVANIZED STEEL LOCK WASHER FOR 30 mm BOLT DIAMETER e EoTricaL | ECTRICAL
( I o 2USTALLAT ON o4
ety 1.1 LOF er o o | g bl LI I sy g.spi%:gg CONTRACTOR
For balt diametsr 30 mm
Page S3de61 ﬂ } &
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SOLOIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [iaLcoR Document No.- ILK-AS S0 522152 cor-00at-a1 [ Reviio.] : T
Bolts, Nuts & Washers |ALSTOM Document Na. : LCP.5OP-000-5OP-401-001-tL | Rewno. | : s
BOM Res
i Cumiactor Tag imber L2 [ e i el S E et i supsi oty | SR | S| ekeaty | g e
(GALVANIZED STEEL BOLT M16, L=25 mm
Hexagaral galvanized sieal holl ELECTRICAL [SLECTRICAL
|5e18 501 |LCP |SOP 000 |BOP |401 001 M0 |S218 unitfs) AsReq'd |Grage s INSTALLATION COSmM INSTALLATICN o4
Disemeter. 16 mm |CONTRACTOR [CONTRACTOR
Lengtn; 25 mm
GALVANIZED STEEL BOLT 168 mm DIAMETER, L=60 mm
Hexagonal galvanized sieel bolt |ELECTRICAL [ELECTRICAL
5821 601 |LCP [SOP |000 |BOF (401 001 | ML [S821 unitfs) AsReqd |Gisge s INSTALLATION |COsm INSTALLATION o5
|Camater 15 9 mm |CONTRACTOR ICONTRACTOR
Longtn. 50 mm

47
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [NALCOR Document No. : ILK-AS-50-8221-EL 501-0001.51 | mevme [
Valve Hall Connectors [ALSTOM Document No, : LCP-SOP-000-80P4#1-001-ML | Revme.q e |
P o T e Monopole ltem Dtall Daserlpton LCP Specificaion Dacument/ ST i Catalogue Number Supplled by e Loy ) Comments
nte No. ik Monopole system any ALS Specification Dacument o or Ordering information | Cantract No. —
[Aluminium Allcy-Transiormer Gonnector JELECTRICAL 3
Fo reference see ILK-AS-SO-8200 61 FI1 004601
w1 |so1 |Lcr [sop Joon |mor [eos [ee1 |mL [sson unit(s) 6 |um [GE PES) com1 NETALAROR 5% fror monopoe, gy ave devaed by tiw
Aliay Tripie Flat-Tamminal For eference sue (LK AS-SD-200-ELFD1.0045.07
6102 [so1 |Lce |sor [ooo |mop laot |oor ML [stez | unigs) 17 |Um 22V o P2s) co50 ™ |For monopale, aty ere drided By o
Aluminium Alloy-Triplax:Flat-Terminal
wies: b [vaw [een i lasictan Todic i Fiis . e i GE PES) cosnl 04 :m relerence see [LK-AS-SO-8200-E | F01-004E-01
EEE T o imoropcle gty 212 dividad by s
(Aluminium Alloy-T-Duplex Connector For (oference see ILK-AS-SD-8200.£L.F01-00a6-01
5108|501 [Lce [sop leco |mor Jeor foot |ML [s1es unitts) 8 GE [PES) cos01 00 |t mmariacke, dfy v clided by W
For inlerence see ILK-45-S0-5200 E1 # C1-UL46-01
§10s [so1 [icr [sor |oos |mor laer [oor [mL [stes | weiis) ] GE (PES) jcuso M lror monopoie aty ars e by e
s |For imlerance see ILK-AS 505700 ELFO1.UBG-01
6105 [so1 [Lor [sor |ooo |mop laov (001 ML [eros | wems) 5 GE (PES) Cos01 B per monopee. oty are swidsd by e
Fer refarance see ILK-AS. 571 6200-EL-FO10045-01
swsa [s01 |Lep [sor looo [moF 401 (oot (ML etosa | wnitis) 19 GE (PES) cos01 B et ars QLA NG:
Alamminium Alloy-Expansion Fiat Teminal For relorerse see ILKAS S0-8200-EL-FO!-0045.01
g7 [sm [ioe [sor fooo [mor laon [oor [mw Jeror | sy 5 |umazey leE tPES) creot INSTALLATION e A by hn
Alumirium Aoy Tripiex-Fiat T ermanal
Uim 4224/ ELECTRICAL i
2 = . For refstence sse LLAS SD B0 ELFO1-0046.01
6we 501 [Lop [sop [ooo [Boe f4s1 oot fmL 18 | weiisy ®  [TOBEUSED B2V [GE (FES) fooso! E’g‘n;‘r‘,;g‘?“'}' ™ |Far manonole. oy are dyided by o
Aluminium Alloy-Tuba-End tap ELECTRICAL G
Um 422/ " Fal fataranoe eos ILKAS.SD.AZ00 EL FO10046-01
s109a |so01 [LcP |sop |ooo |soe |40t [oor |ML [s108a | units) D s |GE PES cnsnt ‘Naﬁ_t:'\c’;'gg 4 ¥or monapole, oly are: divides by wo
Al Alicy-T HAIEK spacer Fai eteience see ILK-A5-S0-8200 £ FO1-0046-01
6110 [so1 |Lop [sop oo [eop [eo1 [oor [ML |s1e | ueis) 7 |um 222y (oE PEs) coso o il
Aluminium Alloy-SBalght-T rplexConnecior [For reberence see LK-AS-S0-8200£LFU1-0046-01
o111 [so |ier [sop oou [mop [so1 [oer |ML [srns | wets) (I ey o8 pesi cos1 ™ |for monopcte, qty ave devided 3yt
(Aluminium Aloy-Stralght-Triplex-Connector i For reference see ILK-AS-S0-8200-EL.F01-1046-01
511z 501 [icP [sop fuoe (BoP far [wor ML [s112 | units) 0 GE PES) cusm [rsTaLation o S st e s
13 [so1 [Ler [sor fooo [mop fant Joot e feres g 1 e (pes) cran ReraLATION e [ s s v
81 6 unitis) ' & Far monopose oty are avided by two
[Fer retersnce see ILK-AS 505203 ELF01.0046-01
6144 (521 |Lor [sor [ooo [mop Laer [oo1 [ML [erss | weis) U GE (PEES) cosnt B e o gy i cwiad By Wy
Y [For raferance soe ILKAS 538200-ELFO1.0048.01
6115 (501 [icp [sor (000 [mor o1 (001 ML [e115 | wmis) 5 oe (PES) cosu1 Il o i e
Aluminium Alloy-Expansion Flat Terminal For refarence seq ILKAS-STB200-EL-FO1-0045.01
§116 [so1 |LoP oo |sor [do1 [oo1 [mL for18 | unitis) & |um A2z (GE (PES) GO0t P4 | rermancpole, gty are died by
Aluminiiim Allay-Eipansion Flat Terminal For reference see ILK-AS-SDAA0U EL-FO1-0046.01
o7 [so1 |Ler [sop [ooo |mor lao1 oot mL [s11z | wnns & |umdzzev G (PES) |t M Iar mananole, aty are divided by b
| Alummintum Alloy-51falg - Triplex-Connector L .
€118 st |LcP [soP [ooo [BoP 401 foot fmL (6118 | wnne) 3 |umssav o= (PES) \coaon U6 [P iomrn iee i AS BIAON EL FOLEMS 1
3 o1 manapole. gty are divided by two
.’mam—g e Fox reforence see LK AS-SD-E200-ELFO1.0045.01
sns [sa1 |Lce [sor [ooo [BoP a1 [oon ML [s11s uni(s) 5 %.;Emg [GE PES) om0t 0% | ror monopolo, ol s didert by o,
Aluminium Alley-Expansion Flat Terminal Il'm retetence see ILK-AS-SD-0200 EL FO1-0046-01
610 (501 |LoP (soP |ooo (BOP (401 |00 [ML [S120 | (s 5 |umazzier |SE PES) ot B4 |¥or monapole, oty are: divided by bwo
Aluminium Alloy-T-Tarminal For refojunee see ILK-AS-SDB200.EL FO1-0046-01
6121 |501 |LoP [soP [poo [BOP 401 (oo [ML |§42% unit(s) 3 [um a2zl |GE (PES) CO501 o4 For monopole, iy ke divided by two
For reforsnce see ILKAS-SO-3200-ELF01 004601
7102 |so1 |Lce [soP [ooo |Boe feov foor |wL (712 unit(s) T IGE PES) cosot oa For monopole, uly are dvided by b
Ful see LK-AS-SD2200-ELFU1-0046-01
7103 [so1 [ier sop [oon [mom lem [oor ML [r1os | units . cE PEs) cosat 5 L b iiias
Tnsulater connector Piate [ELECTRICAL 2
7108 |so1 [Lce |sop fooa |BOP [0t |oo1 ML [ries | unhis) 8 umGTSk o pEs) cosn INSTALLATION R ool
10 B s 43 ICONTRACTOR J
Insulator connector Plate [ELECTRICAL o 4B #0106
7108 |51 |Lep |sop oo |BOP f401 [0t (ML |7189 unitis) 3 |um aTAKY GE [PES) Cos0H INSTALLATION ™ F:L‘,“.‘,‘n'ﬂ;:’;{’,ﬁ,'jﬁ.f‘fﬁﬁﬁ“”‘ et
[0 BE USED 422xV
“Alurrinium AlloyInsulator connector Plate For refosence see ILK-AS-SO-8300-EL.501.0046.01
lcos0s o :
7110 |50 [uce sor feos |mor feer oot [mL [r1e | uniis) mmm GE PES) 050 [For mennpoe aty are dnded by tae
ion adagtor
250 & Fer reference sew ILK-AS-S0-6200-EL-FO1.0046-01
7111 [501 LeP [sop foss [mop f401 [p0v [mL [rint unitis) 3 ','!.‘;éﬂgm GE (PES) ! O Irormanagoe, iy are cva=a by two
3
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [harcor cocument o+ iLk-as-sD-6221-EL-Ga1-0001 01 [ revno [EnE st
DC Yard Conneclors [ALSTOM Document No. : LEP-50P-000. 80401001 4L Rev lo. ;| i3
Item Equipmenttagfor | Monopola Item Detail Description LEP Specification Dacument/ 5 Catslogue Nuiber Supplisd by BOM ey, Counmnte
No. LontcrTag Nanbdc Unit | Monopols system ay ALS Spedificaion Document LD Wanufacturer | o Grdering Information | ContractNo. ey il
[CONNECTOR STUD TO TRIPLE FLEXIBLE [ELECTRICAL For relerence ses ILK. 200-EL-F01-004)
pu 501 [LcP [soF o1 ML [5201 | wnitis) 3 GE (PES) lcoso INSTALLATION o4
o, gty o
T-CONNECTOR BUS TO TRIPLE FLEXIBLE ELECTRICAL Far reference see ILK-AS-50D-8200-EL-FO7-0047-01
6204 501 [LCP [SOP |ao0 [BOP |401 (001 |ML |5204 unit(s) 2 GE {FES) (COS01 INSTALLATION 04
TOR F e, gty ara d
T-CONNECTOR TRIPLE FLEXIBLE T0 PALM ELECTRICAL g ot A S SARC ETFE AT
6205|501 [LGP |soF [o00 [EOP 401 001 ML [5208 | unitis) g GE [PES) cosot INSTALLATION as
CONTRACTOR [For
TCONNECTOR BUS TO PALM ELECTRICAL For rataronce sus LK AS-S0-8200 ELEOTA0TT0T
6205 (501 [LCP |soP [ooa |BOP (401 001 ML (8208 | unitls) i GE [PES} coso1 INSTALLATION o4
CONTRACTOR For are d by bwa
EXPANSION BUS SUPPORT ELECTRICAL For refaence see ILIG-AS:50-8200-ELF01-0047-01
6207 601 |LCP [SOP {000 |BOP [401 |001 (ML |6207 unit(s) 22 GE (PES) CDS501 INSTALLATION 04
CONTRACTOR For moropole, ety are dividad by two
80 DEG BUS SUPPORT AND TRIPLE FLEXIBLE ELECTRICAL For relerence see ILK-AS-50-8200-EL-F01-0047.01
5208 |501[LCP [SOP (000 |BOP [dot (D0t (ML G208 | wnitis) 3 GE (PES) CO501 INSTALLATION 1]
OR For monopole. oty are dividod by two
80 DEG TERMINAL TRIPLE FLEXIBLE TO PALM LECTRICAL Fof teference see ILK-AS-SD-8200-EL-F01-0047-01
6205 501 |LcP [soP (000 |BOP 401 |00t unitis} "® GE (PES) cosat INSTALLATION 04
Fot moriopols, aty aré divided by two
BUS SUPPORT AND TRIPLE FLEXIBLE ELECTRICAL For rafarence ses [LK-AS-50-8200-EL-FO1-0047-01
6210 |0t [LoP |SOP (000 |BOP|401 [001 [ML [5210 | unitis) 9 GE (PES) cosat INSTALLATION 04
TRACTOR For monopole, aby aro divided by two
HUS SUPPORT ELECTRICAL For tolerence see |LK-AS-50-8200.EL-FOT-0047-01
6212 [s01 [LeP [soF P 401 (001 ML [E212 | unitis) ] GE (PES) cosa1 INSTALLATION o4
TOR For monopole, gty are divided by two
T BUS SUPPORT BUS AND TRIPLE FLEXIBLE [ELECTRICAL Fot ieference soe ILK-AS-SD-8200-EL-FO1-0047-01
6212 [501 |LCP [sOF 000 [BOP 401 [001 |ML [8213 | unitfs) 2 GE (PES) cosot INSTALLATION o4
TOR Far le. are
BUS SUPPORT LECTRICAL Far toforonce see |LK-AS-50-8200-ELF01-0047-01
6214|601 [LCP |soP [oon [BOR 401 [001 ML [6214 | unit(s) E GE (PES) cos01 INSTALLATION o
Far managele, ary are divided by twe
TERMINAL BUS 7O PALM ELECTRICAL Far reference see. ILK-AS-SD-8200-ELF01-0047-01
6215|601 |LCP |sop [oon [BOP 401 [001 ML (6215 | units) 4 GE [PES) cosot INSTALLATION 0
CONTRACTOR For monspole, oy are divided by fwo
50 DEG BUS SUPPORT AND TRIPLE FLEXBLE ELECTRICAL [For reference see ILK-AS-50-8200-ELF01-0047-01
6217|501 [LeP |sop fooo |mor [aot oot [me je217 | unitts) It GE (PES} cos01 INSTALLATION 04
CTOR For monopels, aty are div
T BUS SUPPORT BUS AND TRIPLE FLEAIBLE ELECTRICAL Foraiarenes ses LK AS.S0-$100-ELFGT597701
6218|601 |LCP [SOP 000 |BOP 401 (001 (ML [s218 | unitis) 3 GE (PES) coso1 INSTALLATION 04
CONTRACTOR For monopole, oty are divided by twa
[T BUS SGPFCRT BUS AND TRIPLE FLEXIBLE ELECTRICAL For tefetence see ILK-A5-5D-5200-EL-F01-0047-01
5219 (501 |LCP |sOP (000 |BOP [401 (00t [ML {5218 | wnitis) z GE (PES) cosat INSTALLATION D4
For menopale, aly are divided by two_
30 DEG BUS SUPPORT AND TRIPLE FLEXIBLE ELECTRICAL For telerence see [LKCAS-50-6200-ELFOT-0047:01
6220 501 [LCP |SOP (000 |BOP |401 |061 ML {6220 | wnits) 2 GE (FES) cOS01 INSTALLATION o4
col R nopale, aty are divid
CONNEGTOR STUD T0 TRIPLE FLEXIBLE = ELECTRICAL arence 500 |LK-AS-S0-BZ00-EL-FO1-0047-01
6221 [601 (LGP |SOF |000 [ROP 401 00t ML [s221 | unitis) 1 GE (FES) cosat INSTALLATION 04
R For monopale, aty ars divided by two
EXPANSION BUS SUPPORT ELECTRICAL For teforence see |LK-AS-5D-8200-EL-FOT-0047-01
lez2z 501 [Lep sop 001 (ML [6222 | wnitts) 18 GE (PES) cosot INSTALLATION o4
13 Fot monopole, gty are
BUS SUPPORT [ELECTRICAL Faf eference see |LK-AS-5D.8200-E1-F01-0047-01
22 501 [LcP [soP jooo |BOP (401 foo1 ML (6223 | uniks) 4 GE (PES) o501 INSTALLATION o4
CONTRACTOR Far le
BUS SUPFORT ELECTRICAL o e e oAS S5 a0 PO ST a
6224|501 [LCP |sOP [000 [BOP 401 [001 |ML [6224 | unit(s) 3 GE (PES) cosol INSTALLATION o4
TaR [ monapols, gty are divi two
BUS SUPPORT ELECTRICAL See ILK-AS-50-8200-EL-F01-0047-01
6226 (s01 |LCP |SOP [000 |BOF (401 001 |ML (6225 | unitis) 3 GE [PES) COSD1 INSTALLATION 04
3 For monopole, gty are.
BUS SUPPORT ELECTRICAL For riaranes sss ILKCAS S0 8100 ELFIT I 01
6226|501 [LCP |SOP (000 |BOP [401 [vot (ML [6226 | unitis) 3 CE (PES) coso1 INSTALLATION [
CTOR For
T BUS SUPFORT BUS AND TRIPLE FLENIBLE ELEC TRICAL For rolarance sea LKA SLrE200-EFOT-G0T707
6227|501 [LCP |sOP |ooo |BOP [401 (bt [1aL 227 | unitts) 5 GE (PES) coso1 INSTALLATION o4
CONTRACTOR For monopole. oty are dividod by tva
[BUS SUPPORT ELECTRICAL For referencs oo ILK-AS-S0-5200-EL-F01-0047-01
s28  [so1 [LoP |soP [ooo unitis) [ GE (PES) cDs01 INSTALLATION 04
For monopale, iy are divide
TERMINAL TRIFLE FLEXIBLE TO PALM LECTRICAL Fof reference see [LK-AS-S0-8200-EL-FOT-0047-01
6229 |01 [Lce [sop 000 |BOP[401 (00t ML 6228 | units) 16 GE (PES) cosat INSTALLATION 04
TRACTOR For olo, aty are divided by tho
BUS SUFPORT AND TRIPLE FLEXIBLE ELECTRICAL For teforence see \m@s‘-s&a:ﬂ&swm-nm‘?’m
6230 unitfs) 6 GE (PES) cosat INSTALLATION 04
N F re iy
T BUS SUPPGRT [ELECTRICAL For teference soe ILK-AS-30-8200-E1-F01-004701
6232 501 (LCP |SOP 401 (001 (ML [E232 | unitfs) 2 GE(PES) coso1 [INSTALLATION o4
For manapole, gty ara divided by two
TBUS SUPPORT BUS AND TRIPLE FLEXIBLE ELECTRICAL For teference se= [LK-AS-30-8200-ELF01-0047-01 N
6231|801 |LCP |sOF [oon [BoP 401 001 unit(s) 0 GE (PES) CO501 INSTALLATION 04
CONTRACTOR Fot monogole, abv ars divided by two /

Dage 55 de B
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SOLDIERS FOND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [awcoR Document Ho.: iLiAs sDe221-EL-Go1-a001 81 | mevtie ]
DC Yard Connectors |ALSTOM Document No.: LCP-SOP-000-BOP-401-001 4L | meviie.f
s = BOM Rev
Item Eguipment tag for | Monopole |tem Detail Description LGP Specification Dacument/ Catalague Number Supplied by Comments
No. Dot Vg thimiser Unit | Monopole system aty ALS Specification Document iLiac ManufaeWrer | o o1dering Information | ContractNo. Iliet by "”"Tﬁ'r‘,‘f i
T-CONNECTOR BUS TO TRIPLE FLEXIBLE ILK-AS-50-8200-EL-FO1-0047-01
6234 501 |LCP (sOP 401 (001 ML [6234 | wmitis) T GE (FES) [cDS01 D4
|Far morapole, qty are divided by two
T CONNECTOR BUS TO FLEXIBLE Far refarence sea [LK-AS-S0-8200-EL-FO1-0047-01
6236 [s01 [LCP |sop (oo [BOP|401 001 ML |s236 | unitis) 5 GE (PES) cosat 04
Far monanole. atvaro. tuo
TBUS SUPPORT BUS AND TRIPLE FLEXIBLE For rafarence see |LK-AS-0-8200-EL-F01-0047-01
6238|501 LGP |sOF (000 [BOP 401 001 [ML (5238 | unitis) 3 GE [PES) cDs01 04
IFar monopole. aty ate divided by two
T BUS SUPFORT [For iofetonce see ILK-AS-SD-5200-EL-F01-0047-01
8239 501 |LCP |SOP (000 |BOP |401 (001 (ML 6239 unit{s) 2 GE (PES) CD507 o4
For dii
(ALUNINUIA PLATE For referenca sae ILKAS-5D-6200-EL-FO1-0047-01
6271|601 (LGP |sOP 000 |BOP 401 [vot (1L je271 | unitts) 5 CGE (PES) 0501 04
For monopels, gty are divi twa
[CORGNA RING For roference see ILK-AS-SD-8200-EL-F01-0047-01
62z (501 [LcP |sop (000 [BOP Jao1 oot L [6272 | unitis) 55 GE (PES) coso1 04
P e s
[END CAP For reference see ILK- —FO1-0047.01
{6273 501 |LCP |SOP (000 |BOP [401 (001 ML {5273 units) 12 GE {PES) cDsa1 o4
For menopole, atv are divided by two
SPACER For tolsrance see |LK-AS-50-8200.EL-FOT-0047-01
6274|601 [LCP [sOF |0oo [BOP |40 001 |ML {6274 | unitis) Y GE {FES) cosat 04
Foi monopals, atv are divided by o

Pae 7 de 81
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT LCOR Document No. : ILK-AS-50-6221-EL-G01-6001-01 | Revho B4
Star-Delta C LCP-50P-000B0P-£01-001- 1L | Revios] o
Equipmant tag for tanopole e Detall Description LCP Specification Dosument ks SR Gat mber Supplied by s ::'":.',':; Commants
i aystem ALS Specification Document L 3 of Ordering Information | Comtract No. s
Luntu ALLOY BOLTED T CONNECTOR 127 mm 1PS PIPE TO NEWA 2
TERMINAL FAD
[For sanieny 195 aluminum huiwe ELECTRICAL
620 5200 | unins) o NEMA et e GE (SEC) cosot INSTALLATICN ®  [For Manapole, Glies are divided by tvo
{one-wrench nstaation. JCONTRACTCR
Compie it stainless stasl bolls, riuts and washers.
[ELECTRICAL *_ 003,
[For relererrs vem IUA-AS-SD-8200- 617000570
v | iy |GE (PES) icDso1 m‘r:\;mnm M e Monopoe, lies e dvided by bva
1 AL - -
[For ieterence see [L4-AS-SD-6200 FL-FO1-0037-01
6302 | units) Aluminicm Alloy |GE (PES) CDE01 g«sm.mmg M [For Monopale, Gties are dividad by to
BUS SUPFORT ELEIIAL Far raterence sow 1L AS-SO-8200-ELFO01-0037-01
6303 | unitis) Almirium Alloy. Gl (PES) cosa W,;”—F“gg 98 |Far Moropols, Glies are dwiried by e
ELECTRICAL
o reference sew ILK-AS-S0.8200-EL-F03-0097-01
6304 | unitis) (GE (PES) cosm Fe M e nanopole. Cies a0 dwaed b two
ELECTRICAL
. For reference see ILK- AS-50-3200 L FU1-G037-07
€105 | unisy CE PES) a0501 "‘ST‘L“""x M fror Momopols, Cties re dveded by o
[STRAIGHT TRIPLE FLAT TERMINAL ELECTRICAL For reference see |LK-25-50D-8200 EL KU1 L4707
6306 | unitiz) miniun Aoy GE (PEB) PR Bl e O e CHSE 8 vt by
[ELECTRICAL
o 1ierence ses ILK-AS-SB-8200- FL-FO1-0037-01
w300 | unitis) (GE (PES) cost RETALLATION ©4 | For Moncpole. Cries are duidea by o
TECTRICAL . : %
Far taterenca seo ILK-AS SD-£00-EL-FO1-0057-11
8308 | unitfs) | (PES) 01 W‘“—‘TW o For Mancpaie, Giies are divided by bva
BUSTO TRIFLE FLEXIBLE ELECT En For refereroe se ILK-AS-SD-B200.EL FOT 0057-01
unigs) Aluminium Allog " (GE (Pas] ezl ISETALATION 9 |Far oresats, Qles are duided by twa
|Far refesence see 1K AS SD-8200-EL-F01.0037.01
- (G (PES) 8 fcor wropoie, Qles e ondseaby
IFor reterenre sew ILK-AS-SC0-6200-ELF01-0037-01
unitfs) GE (PES) 9 Jcor Monopoi, Glies are avined by o
For reference sou (LK-AS SC-8200-EL-FO1.0007.01
wnitis) Alumirium Alloy GE (PES) U4 |ear tonopole, Cties pre cricke) by two.
T-CONNECTOR 04 |Forreference son LK AS- D820 ELF C037.01
wrifis) [suteanm Atioy GE (FES) o Monopole. Cues sie dvasd by a0
TRIPLEX SPACER ~ oo [Feratams sos L4 S -EL 00000
nltys) A Ay [GE (FES) For Monopale. Cries are drided by twi
[RNGLE TRIPLEX SUPPORT o4 [Forreterence snu LK. AS-SC-£206-ELF01.0037.01
unkts) [ Aluminiiim Avey IGE (FES) Fer Monopale, Crles are diwiced by o
80 Deg TRIFLEX TERMINAL o Foi relerence see ILK-AS-SD-8200 £ L-FU1-0057-01
unitfs) B Alumirdurn Alisy GE (PEE) Far Moncpels, Cres are divided by e
[CORONA PROTECTION RING oa  [Forrekerence see LK-AS-5D-3200-EL-FON-0037-01
unitfs} Aluminium Allay [GE (FR5) For Munopote, Qlies are drided by ve
ENG PLUG i [Forrelerenc e It A8 508200 ELFn 03701
unitfs) |Aluminium Allay OE (PES) For Munapeis, Qs are divided Dy
For reference see ILK-AS-SD-B200-EL-F0Y- 003701
401 s320 | unitis) GE {PES) B4 o Monopole, Chees are civiced by vo
For roference ses 1L L FO3003T-01
a0t w21 | unitis) | Alrmurvum Alloy GE: [PES) U Jeor Monopols, Ciies ate cised by tro
TUBE END CAP - w4 Far reforence see ILK-AS-S0-8200- EL FO1 ooar-on
401 &322 | unitis) A Alloy GE (PES) For Mannpale, Otles are cvided by
For reference soe Il K AS-S0-8200-EL-F01.0037.0%
401 6123 | unis) GE (PES) 04 oo stanopole. Gries ste dviisd by o
ou  [Forrsfarence see LAS SO.&200-ELF0)-0037.01
401 6324 | unitfs) IGE (FES) For Moncpole. Cries are drred by o
[BUS SUPFPORT 64 [Forreierenae san ILK-£5-S0 8200 ELFOI0357-01
B328 | unitiz) [Alumimnium Ascy [GE (PES) Far Managale, Crios are divided Dy two
[STRAIGHT TRIPLE FLAT TERMINAL o4 |Forreference see ILK-AS-SDE200 L F0V-0057-01
8326 | wnitfs) [ Aduminium Aoy IGE (FES) [For Monogce, Chies are divided by hwo
TRIPLEX SPACER oq  [Forreiemence see - FOL0037-01
6327 | unit(s) [Ahaminium Alloy IOE (PES) For borcocie, Otws are dwided oy 3
STRAIGHT TRIPLEX CONRECTOR pa |Farieteience wee s A SD-6200-
unitjs} [Tirwed copper GE (PES) For Mennpole, Qe i divided by i

77
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT INALCCR Document Ho. : LK-AS-SD-E221-EL-G01-0001-01 BE Y
Star-Delta Conneclors TOM Document No. : LCP-SOP-000-80P-401-001-WL il
BOM Rey
|::.‘ Sy e Stk s ﬂhm’:ﬂ: (e m‘:‘r‘ b Iﬁ;ss:fmn:?;ﬁu:“m, Supplier Manutactirer | G daring Information || Contract No ¥ '::m':: S
SR ) ) [ e S o ) ) e = PRt I cosn F‘..ff}i.‘c#_a.. oe [ e L AS SO B 1
o0 [sot [Ler |sor oo [sor (401 oot |m |s30 | wnins PR | fmionmphive o€ (PES) cos0t gj@;:{%g o :::Mrﬂaﬂn::;s;:t:::ﬁimm.mrm
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SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT [naLcoR Document No.: ILK-AS-50-8221-EL-501.0001-01 | Rev o] B4
AC Filters Connectors |ALSTOM Document No.: LCP-5OP-000-80P401-001-ML_| RevNo.:| o5
Item Equipment tag for | Monopoie lem Detail Description LCP Specification Document | Catalogue Number Supplied by RO, Comments
No. Contractar Tag Number Unit fonopale oty ALS Specification Document Suppller or Ordering Gt N Installed by |:::;:::

Tube Support - Ring Type ELECTRIGAL For reference see ILK-AS-SD-8200-EL-F01-0038-01
6401 501 [LCP [soP |voo [BOP [401 Joo1 (ML |8401 | unitgs) 55 |Aluminium Alloy GE (PES) cosot INSTALLATION 04 |Monopale: Oty divided by 3 to assumed twa filter over

MCAV (KV :110kV CONTRACTOR six

Tube to stranded straight ELECTRICAL For reference see ILK-AS-SD-8200-EL-F01-0035-01
6402 501 |LCP |SOP [000 [BOP (401 [BO1 |ML |6402 unit{s] 24 Aluminium ﬂ"W GE (PES) ICD501 INSTALLATION o4 Monopale: Qty divided by 3 fo assumed two filler over

MICAY (KV) 110KV CONTRACTOR six

T-Connector Tube to Stranded ELECTRICAL Far reference see (LK-AS-50-8200-EL-FO1-0038-01
6403|501 [LcP [soP [oon [BOP 401 (001 |ML [6403 | unitis) 97 [Aluminium Alloy GE (PES) D51 INSTALLATION 04 [Monopele: Qty divided by 3 to assumed two filer over

MCAV (Kv) :110kv CONTRAGTOR b

Stranded to Palm Connnector @90 Deg ELECTRICAL For reference see ILK-AS-SD-8200-EL-F01-0038-01
6404 501 |LCP |S0P |000 |BOP (407 [001 (ML |6404 unit{s) 7% | ini Alloy GE (PES) CDS01 INSTALLATION o4 Qty divie ¥ 3 to assumed two filter over

MCAV (KV) 145kV CONTRACTOR six

Stranded to Palm Connnector Straight (Four Hole) ELECTRICAL For refsrence see LK-AS-5D-B200-EL-F01-0036-01
84054 501 |LCP |SOF |000 |BOP [401 {001 (ML |6405A | unit(s) 128 |Aluminium Alloy GE (PES) COs01 INSTALLATION 04 |Monopote: Qty dividad by 3 to assumed two filer over

MCAV (KV) :145kV CONTRACTOR s

Stranded to Palm Connnectar Straight (Single Hole)

Aluminium Alloy ELECTRICAL For reference see ILK-AS-SD-5200-EL-F01-0038-01
64058 501 |LCP |SOP [000 [BOP (401 [001 (ML |8405B | unit{s) 7 GE (PES) coso INSTALLATION 04 Monopals: Qty divided by 3 ta assumed twa filter over

MCAV (KV) :145kV CONTRACTOR six

PALM TO TUBE ELECTRICAL For reference see ILK-AS-5D-8200-EL-F01-0038-01
6406 [501 |LCP |5OP |ooo [BOP |401 (0ot ML [s406 | unitis) 13 |Aluminium Alloy GE (PES) cD501 INSTALLATION | 04  |Manopole: Qty dvided by 3 lo assumed hwo Siter over

MCAY (KV) 110KV CONTRACTOR six

Double Tube Expansion Connector ELECTRICAL Far reference ses |LK-AS-S0-8200-EL-FO1-0038-01
6407|501 [LCP [SOP 000 [BOP 401 (001 |ML [6407 | unitis) 7 [Aluminium alloy GE (PES) D801 INSTALLATION 04 |Monopole: Qty divided by 3 to assumad two fiter over

MCAY (V) 110KV CONTRACTOR six

90 Deg Tube to Tube horizontal connector ELECTRICAL For reference se [LK-AS-SD-8200-EL-F01-0038-01
6408|501 |LcP |SOP |000 |BOP 401 [001 [ML [s408 | wnitis) 13 |Aluminium Alloy GE (PES) cos01 INSTALLATION 04 |Monopole: Qty divided by 3 to assumed two fiter over

MCAV (KV} :110kV CONTRACTOR six

T-Duplex-Connector ELECTRICAL For reference see |LK-AS-SD-B200-EL-F01-0038-01
6400|501 |LCP |SOP |000 |BOP 401 [001 ML |6409 | unitfs) 7 |Aluminium Alloy GE (PES) coso01 INSTALLATION 04 |Monopole: Qty dividad by 3to assumed twa filer over

MCAV '(KV} 362kV CONTRACTOR six

Straight Felxi to flexi horizontal connector ELECTRICAL For reference see |LK-AS-SD-8200-EL-F01-0038-01
6410 501 |LCP |SOP (000 |BOP (401 j001 |ML |6410 unit{s} 13 Aluminium Alloy GE (PES) CDS01 INSTALLATION 04 Monapole: Oty divided by 3 to assumed bwa filter over

MCAV (KV] :110kV CONTRACTOR six

End CAP with provision for installation of

1X1750MCM AAC (&) 38.72mm) Conductor as ELECTRICAL For referance see ILIC-AS-SD-8200-EL-FO1-0036.01
6411 501 |LCP |SOP |c00 |BOP (401 D01 [ML (8411 unitfs) 80 ‘l.mpi“‘caug GE {PES) [CD501 INSTALLATION 04 Monopale: Qly divided by 3 to assumed two filter over

Aluminium Alloy [CONTRACTOR: laal

MCAV (KV) :110kV

Earthing GY Cable 240 5q mm, 500mm Length ELECTRICAL For referance see |LK-AS-S0-8200-EL-FO1-0023-01
6412|501 [LCP [SOP 000 [BOP (401 (001 |ML [8412 | unitis) 7 |copper Alloy GE (PES) cD501 INSTALLATION 04 |Manopole: Qly divided by 3 1o assumed two filter over

MCAV (Kv) :110kV CONTRACTOR i

T-Flat Terminal ELECTRICAL For reference see |LK-AS-SD-8200-EL-F01-0038-01
6413 501 |LCP (SOF (000 [BOP (401 |001 [ML (6413 unlt{s) 3 Aluminium Alln‘v GE (PES) D501 INSTALLATION 04 Monopole: Qty divided by 3 to assumed two filter over

MCAV (Kv) :110kV CONTRACTOR six

Earthing GY Cable AWG 4/0 (120 Sq mm), 5000 mm

Length ELECTRICAL For reference see LK-AS-SD-B200-EL-F01-0036-01
6414 501 |LcP [soP |ooo (BOP |41 (001 |ML [6ata | units) 5 GE (PES) cosor INSTALLATION 04 |Monopole: Oty divided by 3 to assumed twa filter aver

Copper Alloy CONTRACTOR six \

MCAV (Kv] :110kV
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Wi NI Y Lower Churchill Converters and Transition Compounds Project
LDIERS POND CONVERT! ATION BIL| MATERIAL - HIGH VOLT, EQUIPMENT [naLcoR Document No. : 1LKk-AS-SD-8221-EL-GO1-000101 | Rev o :] B4
AC Filters Connectors [ALSTOM Document No. :_LCP-SOP-000-B0P401001-ML_| Rev No.:| [15:]
BOM Rev
Item Equipment tag for | Monopale Itemn Detall Description LCP Specification Document / Catalogue Number Supplied by Comments
No. Contractor Tag Number Unit Monopole: aty ALS Specif D Supplier | Manufacturer or Qrdating on | Contract Ne. Installed by I:hp:::u?
Sheet with 44.5-55 mm Slot ELECTRICAL Far reference sss ILK-AS-SD-8200-E1-FO1-0038-
6215|501 [Lep [sop oo [BOP 401 (001 |ML [8415 | unit(s) 88 |copper -Aluminium Alloy GE (PES) cos01 INSTALLATION 04 |D1Monopale; Oty dividad by 3 to assumed twa fllter over
MCAV (V) :110kV CONTRAGTOR six
90 Deg Support ELECTRICAL For referance see ILK-AS-S0-8200-EL-F01-0038-01
lea1s 501 [LCP |sop |ooo |BOP 401 |001 [ML (6416 | unitfs) 0 Copper -Aluminium Alloy GE (PES) coso1 INSTALLATION 04  [Monopole: Gty divided by 3 10 assumed two filter over
MCAV (KV) :110kV CONTRAGTOR six
Plate Adapter Plate for BP| Mounted SA) ELECTRICAL For referance see ILK-AS-SD-B200-EL-F01-0038-01
(7401 501 [LCP |SOP (000 |BOP [401 [001 [ML (7401 unit{s) 7 Aluminium Alloy GE (PES) COs01 INSTALLATION 04 Monapole: Qty divided by 3 to assumed twa filter over
MCAV (KV) :110kV CONTRACTOR %
Adapter to support two BP| ELECTRICAL For reference see |LK-AS-5D-8200-EL-F01-0038-01
7402|501 |LCP |SOP |000 [BOP 401 [001 ML 7402 | unijs) 7 |Aluminium Alloy GE (PES) CDB01 INSTALLATION 04 |Monopole: ty divided by 3 to assumed two filter over
MCAV KV} :110kV CONTRACTOR six
Plate For Bus connection ELECTRICAL For refersnce see ILK-AS-SD-8200-EL-F01-0038-01
7403 501 |LCP |soP [ooo |BOP [401 |01 [ML |7403 | unitgs) 7 |Aluminium Alloy GE (PES) cDs01 INSTALLATION 04 |Monopale: Oty divided by 3 1o assumed two filter over
MCAV {KV) 1110V CONTRACTOR six

— gj
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Attachment C
Agreement Number CD0501-001

Exhibit 9
Work and Milestone Schedule

Agreement No.: CD0501 Amendment No.:5
Agreement No.: CD0502 Amendment No.:2

Page 17 of 24
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Part 2

Exhibit 9R01 (31-Mar-2017)
Work and Milestone Schedule
Package Number: CD0O501

EXHIBIT 9

WORK AND MILESTONE SCHEDULE

505573-0000-51AF-1-2092 Rev. 09 %2
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Part 2

Exhibit SRO1 (31-Mar-2017)
Work and Milestone Schedule
Package Number: CD0501

Work and Milestone Schedule

ltem: Key Milestones: Date
1 Contract award (may take form of Limited Notice to 31-MAR-2014
Proceed)
2 Access to Muskrat Falls Converter Site 01-SEP-2014
3 Access to Soldiers’ Pond Converter Site 01-NOV-2014
4 Access to Forteau Point Transition Compound Site — based 02-JUN-2016
on civil/foundations done by COMPANY to CONTRACTOR
engineering documents
5 Access to Shoal Cove Transition Compound Site — based on 02-JUN-2016
civil/foundations done by COMPANY to CONTRACTOR
engineering documents
6A CONTRACTOR completion of static checks for Pole 1 - all 31-DEC-2017
sites
6B CONTRACTOR completion of static checks for Bi-pole —all 30-NOV-2018
sites
7A Power available at Soldiers Pond (1.25 MVA @ 25 kV) 8-JUL-2017
7B Power available at Churchill Falls @ 735kV (based on 18-AUG-2017
planned outages at CF{L}Co.)
7C Power available at Muskrat Falls @ 315kV (based on 15-0CT-2017
transmission line energization at Churchill Falis).
7D Power available at Fourteau Point @ 13.8kV 01-JUL-2017
7E Power available at Shoal Cove @ 13.8kV 15-JUL-2017
7F Contractor to provide 48Vdc to Company for Telecoms 2-AUG-2017
Soldiers Pond
7G Contractor to provide 48Vdc to Company for Telecoms at 23-SEP-2017
Muskrat Falls
7H Contractor to provide 48Vdc to Company for Telecoms at 20-AUG-2017
Fourteau Point
7l Contractor to provide 48Vdc to Company for Telecoms at 12-SEP-2017
Shoal Cove
7 COMPANY to provide CONTRACTOR with Telecom 27-0CT-2017
Communication Available at Muskrat Falls and Soldiers Pond
7K COMPANY to provide CONTRACTOR with Telecom 21-SEP-2017
Communication Available at Fourteau Point
7L COMPANY to provide CONTRACTOR with Telecom 20-0CT-2017
Communication Available at Shoal Cove
8A CONTRACTOR Completion of Dynamic Commissioning at 31-DEC-2017
Low Power for Pole 1
3B CONTRACTOR Completion of Dynamic Commissioning at 31-JAN-2019
Low Power for Bi-pole .
9A CONTRACTOR Completion of Trial Operation at Low Power | 11-MAR-2018 I\QK

505573-0000-51AF-1-2092 Rev. 09
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Page 218

Part 2
Exhibit 9R01 (31-Mar-2017)

Work and Milestone Schedule

Package Number: CDO501

for Pole 1

9B CONTRACTOR Completion of Trial Operation at Low Power 30-APR-2019
for Bi-pole

10 CONTRACTOR Substantial Completion 30-APR-2019

11 CONTRACTOR start of Burn-in Period. Estimated duration 30-APR-2019 to
= 3 consecutive months after substantial completion; May | 15-JUL-2019
be interrupted and/or waived if Dynamic Commissioning at
High Power is started prior to or during the burn-in period

12 CONTRACTOR start of Dynamic Commissioning at High To be Confirmed
Power. Estimated duration = 2 months
-Start Date, provided in JUN-2017

13 CONTRACTOR start of Trial Operation at High Power. To be Confirmed
Estimated duration = 1 month, maximum 3 months
- Start Date, provided in JUN-2017

505573-0000-51AF-1-2092 Rev. 09

Page 2
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Attachment D
Agreement Number CD0502-001

Exhibit 9
Work and Milestone Schedule

Agreement No.: CD0501 Amendment No.:5
Agreement No.: CD0502 Amendment No.:2

Page 18 of 24
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Exhibit 9
Schedule
Agreement Number: CD0502-001

EXHIBIT 9

SCHEDULE

9% |

505573-0000-51AF-I-2092 Rev. 05
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Exhibit 9
Schedule
Agreement Number: CD0502-001

Schedule
Item | Milestone Date
1 Power available at Soldiers Pond (1.25 MVA @ 25 kV) 8-JUL-2017
2 Power available at Churchill Falls @ 735kV (based on planned 18-AUG-2017

outages at CF(L)Co.)

3 Power available at Muskrat Falls @ 315kV (based on transmission 15-0CT-2017
line energization at Churchill Falls)

4 Substantial Completion — All Sites 30-Nov-2017

AV

505573-0000-51AF-1-2092 Rev. 05 Page 1
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Attachment E

Form of Change Orders
CD0501 and CD0502

Agreement No.: CD0O501 Amendment No.:5
Agreement No.: CD0502 Amendment No.:2

Page 19 of 24
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CHANGE ORDER
Between

LowER CHURCHILL

PROJECT Company and Contractor
Agreement No: CD0501-001 CHO No. (aconexno)  CHO-CD0501001-0026
Supply and Install Converter Stations and
Agreement Title: Transition Compounds Rev. No: 0
Company: Labrador-Island Link Limited Partnership CHR No. (aconexno)  N/A
Contractor: Grid Solutions Canada Inc. Date: 1-Apr-2017
Change Title: Amendment #5 - Phased Approach

Description of Change:
As part of the Phased Approach solution and as specified in sections 10, 11, 12 and 16 of Amendment 05, this
Change Order is issued as full and final compensation for all costs and schedule impacts, including without limiting
the foregoing, all direct, impact and indirect costs, incurred or claimed by Contractor or Company for:

e Change Requests;

e Extensions of time;

e Back charges;

e Credits associated with concessions;

e Damages for delay; and

e liguidated damages
arising out of the performance or non-performance of Parties’ obligations up to and including 02-Feb-2017,
including but not limited to the following:

=  Muskrat Falls (MFA) DC yard Soil Conditions - Engineering Costs

o MPFA DC yard Soil Conditions - Construction Costs

e AC Yard unsuitable material at Soldiers Pond (SOP) and MFA

e Temporary road for transformer delivery at MFA

¢ Change to the DC Capacitor bank at the Transition Compound

e Engineering Impacts due to Change of Layouts

e Grounding Grid quantities variations

e Site Leveling difference

e Standalone septic system

e Water tanks at MFA

e Assembling and Installing Surge arrestors

e Tagging of the Equipment

e Protestat MFA

e Extra Security costs at TC incurred by Company

e MFA Accommodations

e Extra security during protests

e Agreed Concession Requests to process

e Concession Requests to Negotiate

e Acceleration costs for Subcontractors due to alleged changes

e Additional engineering effort by Contractor and its Subcontractors due to changes to site layouts and

reduced engineering period Q

e Contractor site team mobilized during winter time

e Acceleration and Winter Work for Building Services

e Foundation size impact of weak soil in MFA P4 and P5 compared to contract conditions %7/

¢ Overtime spent in optimization and reengineering of HVdc
Invoicing of 100% of the Change Order amount as per Article 12 of the Agreement shall be done after signature of
Amendment 05 and Change Order CHO-CD0501001-0026.

CHO-CD0501001-0026 Page 1of 2

~
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LowER CHURCHILL CHANGE DRDER
Between
PROJECT Company and Contractor
Agreement No: CD0501-001 CHO No. taconexno)  CHO-CD0501001-0026
Supply and Install Converter Stations and
Agreement Title: Transition Compounds Rev. No: 0
Company: Labrador-Island Link Limited Partnership CHR No. (accnexnoy  N/A
Contractor: Grid Solutions Canada Inc. Date: 1-Apr-2017
Change Title: Amendment #5 - Phased Approach

Supporting information that farms part of this Change Order:
o  Amending Agreement #5

Prime Agreement Adjustment to Contract Price

Change Includes: [X] Price Schedule | Original Contract Price $369,648,625.20

Adjustment Type: El Lump Sum |:] Unit Rate Previous Change Orders Price 584,244 439.14
[ ] Fixed Amount [] Estimate This Change Order Price $12,166,141.10
[[] Reimbursable Total Contract Price to Date $466,059,205.44

Impact on Control Schedule: Included as part of Amending Agreement #5
Revised Finished Date: As mentioned in Amending Agreement #5
This Change Order shall form and be read and construed as an integral part of the above-noted Agreement. The

above adjustment to the Contract Price constitutes full compensation (including all impact costs) to the Contractor
for the above Change.

APPROVAL
Issued by Company: N ] Acknowledgement of Contractor Receipt:
Supply Chain Manager or Delegate Name:
Pat Hussey - Signature:
Signature: Date:

Name:

Company Representative Name:
Stephen Follett Date:
Signature: Date:

i
%

CHO-CD0501001-0026 Page 2 of 2
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LOWER CHURCHILL KHANGECRDER
Between

PROJECT Company and Contractor
Agreement No: CD0502-001 CHO No. {acanexno)  CHO-CD0502001-0032
Agreement Title: Construction of AC Substations Rev. No: 0
Company: LTC and LILLP CHR No. (aconexno)  N/A
Contractor: Grid Solutions Canada Inc. Date: 1-Apr-2017
Change Title: Amendment #2 - Phased Approach

Description of Change:
As part of the Phased Approach solution and as specified in sections 10, 11, 12 and 16 of Amendment #2, this
Change Order is issued as full and final compensation for all costs and schedule impacts, including without limiting
the foregoing, all direct, impact and indirect costs, incurred or claimed by Contractor or Company for:
e Change Requests;
e Extensions of time;
e Back charges;
e Credits associated with concessions;
e Damages for delay; and
e Lliquidated damages
arising out of the performance or non-performance of Parties’ obligations up to and including 02-Feb-2017,
including but not limited to the following:
Grounding Grid quantities variations
Site Leveling difference
Protest at Muskrat Falls (MFA)
MFA Accommodations
Extra security during protests
Impacts due to organic material and additional geotechnical work at Churchill Falls (CFA)
Relocation of revenue meter connections from SMCS network
Agreed Concession Requests
Acceleration and winter work related to bedrock in CFA, bedrocks in SOP, and additional shifts for Gas
Insulated Switchgear (GIS) foundation repairs
Additional Subcontracting effort
e Additional engineering and procurement effort due to unnecessary revisions
e Contractor site team mobilized during winter time
e Acceleration and winter work for Building Services

Invoicing and Payment:

Item SPV | Description qQry Unit Unit Price Total
(SCDN) ($CDN)
6e LTC | Amendment #2 - Phased Approach 1 LS $4,411,142.84 $4,411,142.84
ef LIL Amendment #2 - Phased Approach 1 LS $1,422,316.06 $1,422,316.06

Invoicing of 100% of the Change Order amount as per Article 12 of the Agreement shall be done after signature of
Amendment #2 and Change Order CHO-CD0502001-0032.

Section 12.4, Contractor will not be required to submit a separate invoice or Payment Certificate for this Change
Order.

Supporting information that forms part of this Change Order:

e  Amendment #2 gjx
A

LCP-PT-MD-0000-5C-FR-0004-01, Rev B4 W Page 1 of 2
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LOWER CHURCHILL CHANGEQRDER
Between
PROJECT Company and Contractor

Agreement No: CD0502-001 CHO No. (aconexno) ~ CHO-CD0502001-0032

Agreement Title: Construction of AC Substations Rev. No: 0

Company: LTC and LILLP CHR NoO. {aconexno)  N/A

Contractor: Grid Solutions Canada Inc. Date: 1-Apr-2017

Change Title: Amendment #2 - Phased Approach

Prime Agreement Adjustment to Contract Price

Change Includes: IZ Price K] Schedule Original Contract Price $187,411,577.33

Adjustment Type: |Z Lump Sum D Unit Rate Previous Change Orders Price $24,483,751.26
|:| Fixed Amount |:| Estimate This Change Order Price $5,833,458.90
D Reimbursable Total Contract Price to Date $217,728,787.49

Civil Works Baseline Adjustment to Civil Works Baseline

Change Includes: [_] Price [] schedule | Original CW Baseline Price $80,052,846.00

Adjustment Type: [ | Lump Sum [] unitRate Previous Change Orders Price ($25,128,113.81)

Fixed Amount [] estimate This Change Order Price $0.00

\:I Reimbursable Xl N/A Total CW Baseline Price to Date $54,924,732.19

Impact on Control Schedule: Included as part of Amending Agreement #2.
Revised Finished Date: As mentioned in Amending Agreement #2.
This Change Order shall form and be read and construed as an integral part of the above-noted Agreement. The

above adjustment to the Contract Price constitutes full compensation (including all impact costs) to the Contractor
for the above Change.

APPROVAL
Issued by Company: Acknowledgement of Contractor Receipt:
Supply Chain Manager or Delegate Name:
Pat Hussey Signature:
Signature: Date:

Name:

Company Representative Name:
Stephen Follett Date:
Signature: Date:

W DI

LCP-PT-MD-0000-SC-FR-0004-01, Rev B4 Page 2 of 2
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Attachment F

Engineering Deliverables

Agreement No.: CDO501 Amendment No.:5
Agreement No.: CD0502 Amendment No.:2

Page 20 of 24
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Contractor shall submit for Company review and Approval (Code 02) Engineering deliverables as part of the phased approach change order. As a minimum the following
deliverables shall be considered and may constitute part of the change order following Company and Contractor agreement. Contractor is responsible to include any additional
documentation required for the construction and operation of phased approach.

Phased Approach - Attachement F -sdr e 7 i
Contractor Reference | Customer Reference Description | Revisio Status |
n

- Comments

Ac filter Rating study for operation during Special Considerations

Common
LCP-COM-LCC-PES-260-021-TN TBC AC Filter Rating & Performance during
Special Considerations

New Document -ILK to be obtained
Discussed with Nalcor twice and final review planned next week

2. Acfilter Performance study for operation during Special Considerations L
; . Comuhen ) New Document -ILK to be obtained
LCP-COM-LCC-PES-260-021-TN TBC AC Filter Rating & Performance during - . . .
. ) : Discussed with Nalcor twice and final review planned next week
Special Considerations
3. Steady State Load Flow & Short Circuit Study with Pole 1 and special considerations ac system conditions Ty
New Document
ILK-AS-SD-8200-EL-H99-0012-03 Transient PSSE study for Monopole ; i
Transient Stability only
4. Reactive pawer exchange verification with all proposed ac filter and ac system configurations

New requirement - Not planned to be provided

5. Dynamic performance testing (PSCAD & PSSE) as follows:
a) Modification of PSCAD and PSSE HVdc
models as required to reflect Pole 1 control
implementation (if required) for Phased
Approach

b) Dynamic performance studies (ac/dc fault
recovery, stability, TOV, voltage step on filter
switching, etc.) for all expected ac system
conditions

6.  HVdc Control & Protection as follows:

a) PSCAD & PSSE - to be submitted as per agreed Test & Commissioning
specification.

LCP-COM-LCC-PES-052-009-DR ILK-AS-SD-8000-EL-H99-0011-01 | PSCAD Dynamic Performance Study Report Bl |Codel
b) Dynamic performance studies (ac/dc fault recovery only, stability, TOV, voltage
step on filter switching, etc.)

Reviewed with Nalcor and under prepration for final version

a) GE’s “reduced functionality” HVdc control
strategy development (e.g. reduced voltage
operation as an offline function only, etc.)

a) Reduced voltage mode is applicable only in Offline mode.
During DC Line Fault Last Restsart will be in Normal/Prevailing Voltage . No of
Restarts will remain but no restart in reduced voltage

b) Implementation of HVdc runback due to

b)Filter Power limit as Part of RPC ( Refer Phased Approach High Level
ac filter trip or other system conditions (if JFilter Power i ( pp [

not yet | Performance requirement- iii (b) PDO/Runback function will not be in Monopole

. ) - Bivol
required) LCP-COM-LCC-PES-310-017-TD | ILK-AS-SD-8200-EL-M19-0007-01 | COMMOn - Converter Station - HVDCBipole| ) 1o )iy

R Control Cubicles FAT Report
¢) Meodification of sequences as a result of ed ) ) ) .

) . ) c) after Nalcor confirmation of above Filter study activities (1. and 2.)

reduced ac filter redundancy (if required)
d) Pole 1 HVdc C&P Factory system testing d)internal activity, will not submittal, ATCO is planning to stay in Stafford during
(FST) FST and FAT
e) Pole 1 HVdc C&P Factory Acceptance oK
Testing

7. Mirror platform =

a) specifications are same as for contractual cubicles, not to be submitted. If
layout of the cubicles have changed these can be updated to reflect new mirro.r
cubicles, Red-marks can be provided

a) Specifications for the Supply of mirrar
platform cubicles

b) Detailed Installation Plan for mirrar
platform cubicles/hardware at the simulator
facility (including details relating to the
relocation of GE's factory)

c) Hardware testing procedures and testing

report(s) for mirror platform Test reports can be provided, where necessary @

Will not be supplied

cubicles/hardware
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d)

exactly how these mirror platform panels will
be integrated into the existing test plan

Modified FAT #3 test plan explaining

N/A No modifiation is planned

e)

details of mirror platform cubicles/hardware

Detailed disassembly, packaging, shipping

Can be sent to Nalcor, when option is confirmed on final location of the mirror
cubicles

8

Auxiliary power modifications details; Sing

le Line Diagram (SLDs), and plan

a-Overall Layouts and HV S5LD done and signed version attached to the contract -
To be submitted via Aconex {Marked up documents)

b-Aux services to come - no modifications expected but priorities will be indicated
with color code

LCP-MFA-D00-BOP-101-002-5L

ILK-AS-SD-821N-EL-E03-0001-01

Muskrat Falls Converter station Overall
Single line diagram AC yard pole 2

B3

Code 1

Marked up signed off

LCP-MFA-000-BOP-101-003-5L

ILK-AS-SD-8210-EL-E03-0004-01

Muskrat Falls - Converter Station Overall
Single Line Diagram - DC Yard

B3

Code 1

Marked up signed off

LCP-MFA-000-BOP-101-001-5L

ILK-AS-SD-821A-EL-E03-0001-01

Muskrat Falls Converter Station Overall
Single line diagram AC yard pole 1

B3

Code 1

Marked up signed off

LCP-S0P-000-BOP-101-001-SL

ILK-AS-5D-822A-EL-E03-0001-01

Soldiers Pond converter station Overall
Single line diagram AC Yard Pole 1

B3

Code 1

Marked up signed off

LCP-SOP-000-BOP-101-002-5L

ILK-AS-5D-822N-EL-E03-0001-01

Soldiers Pond Converter Station Overall
Single Line Diagram - AC Yard Pole 2

B3

Code 1

Marked up signed off

LCP-SOP-000-BOP-101-003-5L

ILK-AS-5D-8220-EL-E03-0003-01

Soldiers Pond Converter Station Overall
Single Line Diagram - DC Yard

B3

Code 1

Marked up signed off

LCP-SOC-LCC-BOP-101-001-SL

ILK-AS-SD-8520-EL-E03-0001-01

Shoal Cove Transition compound Overall
single line diagram DC yard

B3

Code 1

Marked up signed off

LCP-FPT-LCC-BOP-101-001-SL

ILK-AS-SD-8510-EL-E03-0001-01

Forteau Point Transition compound Overall
single line diagram DC yard

B2

Code 1

Marked up signed off

LCP-SOP-000-BOP-701-001-GA

ILK-AS-5D-8220-EL-B01-0001-01

Soldiers Pond Converter Station General
Layout Plan View

B2

Code 1

Marked up signed off

LCP-MFA-000-BOP-701-001-GA

ILK-AS-SD-8210-EL-B01-0001-01

Muskrat Falls Converter station General
layout Plan view

B3

Code 1

Marked up signed off

LCP-SOC-000-BOP-701-001-GA

ILK-AS-SD-8520-EL-801-0001-01

Shoal Cove Transition Compound General
Layout Plan View

B4

Code 1

HSS By Pass to be implemented

LCP-SOP-ACA-BOP-102-001-SL

ILK-AS-SD-8225-EL-E03-0005-01

Soldiers Pond Converter Station - Auxiliary
Services AC Single Line Diagram

A4

Code 1

Marked up with Priority 1 Highlighted

LCP-SOP-DCA-BOP-102-001-SL

ILK-AS-SD-8225-EL-E03-0007-01

Soldiers Pond Converter Station - Auxiliary
Services - 125 Vdc Single Line Diagram

A3

Code 1

Marked up with Priority 1 Highlighted

LCP-50P-DCA-BOP-102-002-SL

ILK-AS-SD-8225-EL-E03-0001-01

Soldiers Pond Converter Station - Auxiliary
Services - 48V DC Single Line Diagram

C1

Code 2

Marked up with Priority 1 Highlighted

Page 229

%%og



CIMFP Exhibit P-03017

Muskrat Falls C rter Station - Auxili
LCP-MFA-ACA-BOP-102-001-SL ILK-AS-5D-8215-EL-E03-0001-01 MELSIEER R | ey e Marked up with Priority 1 Highlighted
Services AC Single Line Diagram
Muskrat Falls Converter Station - Auxiliar
LCP-MFA-DCA-BOP-102-001-5L ILK-AS-SD-8215-EL-E03-0002-01 ; : . ) skl A3 |Codel Marked up with Priority 1 Highlighted
Services 125 Vdc Single Line Diagram
Muskrat Falls Co ter Station - Auxili
LCP-MFA-DCA-BOP-102-002-5L ILK-AS-SD-8215-EL-E03-0003-01 PR PN RIS SRS AREY | B [eodes Marked up with Priority 1 Highlighted

Services 48 Vdc Single Line Diagram

9. Schedule, test procedure and test report for Dynamic Comissioning of Pole 1

See Overall schedule, no separate schedule to be provided.
GE will provide Site Test Procedure

10. Grounding Study which analyses the Phased Approach connection sequences and associated expected short circuit levels to ensure that the entire system can be p

laced online safely..

Test reports will be available at the end of commissioning

N/A, the grounding mesh must be fully completed for monopole energisation

11. Reliability, Availability, Maintainability (RAM) study for operation during the Phased Approach

RAM study for Monopole is not required....as already agreed in Phased Approach
High Level Performance requirement
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Cubicle Specification

Agreement No.: CD0501 Amendment No.:5
Agreement No.: CD0502 Amendment No.:2

Page 21 of 24
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Phase Approach — Duplicate Control Cubicles — Bill of Materials (BOM)

CIMFP Exhibit P-03017

13-Apr-2017

ltem Purpose Total | MFA | SOP | TC | Lab
Qty End |End | End
CCP Cubicle Converter Control and Protection 4 2 2
CCPI Cubicle- Lane 1 Interface cubicle between CCP and Plant 2 1 1
CCPI Cubicle- Lane 2 Interface cubicle between CCP and Plant 2 1 1
Change Over Unit -CCPI Lane 2 Enables operator to switch between active 2 1 1
and standby lanes (redundancy)
Bipole Cubicle - Lane 1 Common area control functions that 2 1 1
perform filter switching (reactive power
control)
Bipole Cubicle - Lane 2 Common area control functions that 2 1 1
perform filter switching (reactive power
control)
Change Over Unit -Bipole & Station Lane 1 Enables operator to switch between active 2 1 1
and standby lanes (redundancy)
Change Over Unit -Bipole & Station Lane 2 Enables operator to switch between active 2 1 1
and standby lanes (redundancy)
Control Room Equipment 2 x Engineering Interface (El) Workstations 1 All Al AL Al
and Monitors, 4 x Redfox Layer 3 Ethernet
Switches and 1 x D-Link Ethernet Switch: 1
off
Provides HMI communication, AC control 1 All All All All

HMI Equipment -DS Agile

functions, HMI interface for DC, transition
compound switchgear control:

2 x C264 BCU

4 x ACP 4340(A520) Industrial computers
6 x ACP 4320(A507Q) industrial computers
2 x Switch Board H152

4 x LCD Screen E243WMi

6 x Intel 82576 PCi Board

2 x Cubicle Enclosures

Optional RTDS (6 subracks) - Standard
RTDS racks PB5 from MHRC, Canada

Real time Digital Simulator which emulate
clients network - this cubicle is for lab use
and not installed at site
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13-Apr-2017
ltem Purpose Total | MFA | SOP | TC | Lab
Qty |[End | End | End
GPE Generic Plant Emulator, including RTDS 1 1
interface cards - emulates Profibus cubicles,
measurement cubicles, and conventional AC
CT's and VT's, incorporates VBE Simulator
for valve firing - This specific cubicle is for
lab use only.
Cables & Fibres Interconnection cables and fibers between 1 All All All All
each cubicle
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Attachment H

Testing and Commissioning

Agreement No.: CD0O501 Amendment No.:5
Agreement No.: CD0502 Amendment No.:2

Page 22 of 24
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1 GENERAL

The present Specification outlines, from a technical point-of-view, the requirements applicable to the
design, manufacture and testing of the equipment and systems to be installed in the HVdc Converter
Stations and Transition Compounds.

This Specification describes the requirements for testing and commissioning of equipment, materials
and systems that are being provided as part of this Agreement. It also includes the specific minimum

requirements for shipping, Preservation, Trial Operation, Burn-In Period and Turnover Acceptance.

2 APPLICABLE DOCUMENTS
2.1 Codes and Standards
IEC 61975-ed1.0 2010 High Voltage direct current (HVdc) Installations System Test
IEEE Std 1378-1997 IEEE Guide for Commissioning High-Voltage direct current (HVdc)
Converter Stations and Associated Transmission Systems
2.2 Terms and Definitions
DPT Dynamic Performance Testing
FPT Functional Performance Testing
IEC International Electrotechnical Commission
IEEE Institute of Electrical and Electronic Engineers
LIL Labrador Island Link
MF Muskrat Falls
SP Soldiers Pond %/X/
QC Quality Control UJ\_/
Burn-In Period A period of up to a maximum of ninety (90) days to allow for the

typical period of unreliable operation starting immediately after Trial

Operation at Low Power where the Performance Guarantee

Form Number F-0000-40AF-I-0006 Revision 00 SNC-Lavalin Inc.
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Commissioning Check List
(CCL)

Commissioning Procedure
(CPR)

Commissioning Static
Checks (CSC)

Commissioning Supervisor

Completions

Dispatch Dossier

Dynamic Commissioning
/Systems Commissioning
(DC)

Assessment Period is not in effect.

The documentation Accepted by Engineer to record all
Commissioning Static Checks and the results carried out during

commissioning.

Detailed step by step description of relevant muiti-discipline, Dynamic
Commissioning / System Commissioning activities, carried out to
prove the design and suitability for operation of a system or part
system.

Shall mean all testing prior to connection of the HVdc system(s) to
the ac power system(s) that are carried out after a section of work
has reached Mechanical Completion. These shall be completed in
compliance with the Specifications at Contractors’ facilities, factory
tests, and during installation and/or construction as soon as it's safe
for Commissioning Static Checks to commence initially on a single

discipline basis.

Shall mean the person(s) appointed by Contractor in accordance with
section 10.4

Shall mean all activities involved in Mechanical Completion,
Preservation, handover for commissioning, commissioning and
turnover to operations.

Shall mean those documents required, as a minimum, to accompany
goods released to Site from Contractor Procured goods shall not be
dispatched without a Dispatch Dossier.

Shall mean commissioning activities which confirm, prove and verify
operations of a complete system or a part system. These tests shall,
as near as possible, be at full operating condition in order to carry out
operational performance tests to verify that the system / equipment

performs in accordance with the design criteria (specifically those

Form Number F-0000-40AF-1-0006 Revision 00 SNC-Lavalin Inc.
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Dynamic Commissioning at
High Power (DCHP)

Dynamic Commissioning at
Low Power (DCLP)

Dynamic Commissioning for
Pole 1

provisions stated in the Performance Requirements Technical
Specification), together with the recording of such tests. Such
Dynamic Commissioning / Systems Commissioning shall be sufficient
to allow systems, part systems and/or equipment to be certified,
turned over to Operations by the RFO team and rapidly brought into
operational service by Operations, if not already operational. By
definition, anytime high voltage (HV) equipment is tied into the
existing ac power system(s), this work shall be considered Dynamic
Commissioning (i.e. initial energisation of converter transformers, ac
filters, and converter valves shall be considered examples of

Dynamic Commissioning). DC shall be under the control of the RFO.

Shall mean Dynamic Commissioning / System Commissioning
necessary to prove the performance requirements of the HVdc link,
carried out above 225 MW up to maximum rated power (including

overloads).

Shall mean Dynamic Commissioning / System Commissioning
necessary to prove the specified performance requirements of the
HVdc link, carried out to a maximum power of up to 225 MW. This
includes the specific testing of all features, functions, operating
modes and the verification of all possible dc responses that can be
verified at these lower power dispaich levels. It also includes the
verification of the loss of pole power transfer function and the HVdc
submarine cable switching operation. Through detailed system
studies, Contractor shall determine the maximum power that may be
transmitted during this commissioning phase without sacrificing ac

system stability for a single contingency event.

Shall mean the Dynamic Commissioning / System Commissioning
necessary to prove the specified performance requirements of the
monopole HVdc link, carried out to a maximum power of up to 225
MW on Pole 1, as set out in Phased Approach High Level

Performance Requirements. This includes the specific testing of all
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the provided features, functions, operating modes and the verification
of all possible dc responses that can be verified at these lower power
dispatch levels. Through detailed system studies, Contractor shall
determine the maximum power that may be transmitted during this
commissioning phase without sacrificing ac system stability for a
single contingency event. Specifically, this is the Dynamic
Commissioning of Pole 1 required for the Phased Approach
Agreement.

Inspection Test Records The documentation Accepted by Engineer that defines all
(ITR) procedures, checks, and tests to be carried out by Contractor during

Mechanical Completion.

Livening Up Notice (LUN) A notification to all involved parties at site that energisation of
equipment will start, and that all further work on a particular system or
part system shall be subject to permit to work procedures. The LUN
shall contain descriptions and marked up drawings of the particular
system or part system that will become live during commissioning.
The method of work permit shall be Company, or Contractor's Project
Safety Management Plan, if Contractor's plan requirements exceed
Company’s.

MC Handover The formal transfer of MC documentation and responsibility for part

systems, systems, areas / buildings or the complete facility defined
on the MCC.

Mechanical Completion (MC) Shall reflect non live / non energised completion of specified systems
and part systems in the Technical Specifications and during
installation or construction to the latest design drawings,

specifications and standards.

Mechanical Completion Issued by Contractor upon successful MC of a single discipline within

Certificate (MCC) a system or part system, thus allowing commencement of

Commissioning Static Checks. Requires Engineer notice and review,

Form Number F-0000-40AF-1-0006 Revision 00 SNC-Lavalin Inc.
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but does not require Engineer Acceptance.
Operations Company or its nominated representative.

Part System Limits

Preservation

Project Completion System
(PCS)

Punch List

Punch List A item

Punch List B item

Clearly defined stand alone scopes of work, which can be single or
multi discipline.

Shall mean those activities that are necessary to preserve the
systems, part systems or equipment described in the Specification

before, during, or after delivery, during MC and commissioning.

A system for tracking status of MC and commissioning by individual
tag, MC pack or commissioning pack. This system is used to verify
MC and commissioning of all project equipment at Contractor’s
facilities and/or Site. This data shall be updated by Contractor on an
ongoing basis.

A list of incomplete scope / and or deficiencies agreed between
Contractor offering the equipment, system or part system and the
RFO receiving the equipment, system or part system. The Punch List
is prepared by Engineer and issued to Contractor every thirty (30)
days (or other period as agreed) starting in the Mechanical
Completion phase and running through to Final Completion and
within ten (10) days of the scheduled date for the completion of
Commissioning Static Checks; and within ten (10) days of the date of
issuance of the Turnover Acceptance Certificates by Engineer.

Means that the deficiency noted is significant and is preventing the
Dynamic Commissioning process.

Means that the deficiency is minor in nature and is not preventing the
Dynamic Commissioning process, but is preventing the Trial
Operation. Punch List B items may be carried through Trial
Operation where requested by Contractor and Accepted by Engineer.
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Ready for Operations (RFO)

RFO Turnover

Specification Compliance
Sign Off List (SCL)

Trial Operation at Low Power

Trial Operation of Pole 1 at
Low Power

Trial Operation at High
Power

Turnover and
Commissioning Package
(TCP)

A team, led by Company or its Affiliate, consisting of qualified
personnel from company or its affiliate and Contractor, who shall
provide commissioning services of systems and part systems under

technical supervision and the direction of Company or its Affiliate.

The formal transfer of documentation and responsibility for operations
and maintenance of part systems, systems, equipment, areas /
buildings or a complete facility defined on the TOC, from RFO to
Operations

An itemized list prepared by Contractor, for each system or part
system, highlighting all its technical design parameters and
specifications needed for ease in verification and sign off by Engineer

and RFO.

A thirty (30) to ninety (90) day period after DCLP, where Company
can evaluate the system operating in its typical mode of operation
and environment at loads up to maximum load tested to during
DCLP.

A twenty (20)

Commissioning for Pole 1, where Company can evaluate the system

to seventy (70) day period after Dynamic
operating in its typical mode of operation and environment at loads up
to the maximum load tested during Dynamic Commissioning for Pole

1

A thirty (30) to ninety (90) day period after DCHP, where Company
can evaluate the system operating in its typical mode of operation

and environment at loads up to maximum load tested to during
DCHP.

A detailed document outlining all testing procedures and functional
requirements for each system or part system, which is completed or

near completion, to verify its performance in accordance with design
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specifications.
Turnover Acceptance Issued by Company to Contractor as a condition of Substantial

Certificate (TOC) Completion, following a successful Trial Operation period. To be

issued twice, one for Trial Operations at Low Power complete and
one for Trial Operation at High Power complete.

Pole 1 Temporary Issued by Company to Contractor as a condition of Phased
Acceptance Certificate Approach, following a successful Trial Operation of Pole 1 at Low
Power. To be issued for Trial Operation of Pole 1 at Low Power

complete.

Work Protection Code A code of practice outlining principles and methods of safe work on
(WPC) electrical, mechanical, and associated equipment, which provides
formal assurance that all sources of hazardous electrical and/or
mechanical energy on specified equipment have been isolated and
de-energised. It is designed to constitute a set of minimal
recommended procedural and safety requirements for a safe working
environment for all workers authorized to perform work on electrical,

mechanical or associated equipment.

3 QUALITY ASSURANCE

3.1 General

Refer to Exhibit 7 “Quality Requirements”.

4 TESTING SCHEDULE NOTIFICATION REQUIREMENTS

Contractor shall provide detailed manufacturing schedules, quality control and testing procedures for
Acceptance of Engineer, and shall keep such schedules up-to-date. A complete schedule of tests will
be provided in one schedule so that Company can understand if there are multiple witness days in the
same period, regardless of where the tests are taking place.

Contractor shall submit to Engineer for Acceptance a test program comprised of a list of tests with a
preliminary time schedule for system tests and acceptance tests. The system tests program (including
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the test items and test procedures) proposed by Contractor shall be provided to Engineer within the
time mentioned as follows:

Factory Acceptance Test

Contractor shall submit request for a witness and shall include the Accepted test plan procedure to
Company Representative at least three (03) months in advance.

Test Plan and Procedure

Contractor shall submit to the Engineer the proposed test plan for review and Acceptance at least one
(01) year in advance. The test plan shall include Inspection Test Records, procedures, schedules and
other documents which Contractor considers relevant for the Dynamic Commissioning (which includes
both DCLP and DCHP).

Company reserves the right, in collaboration with Contractor, to make any necessary alterations to any
proposed test program.

Commissioning Static Check (CSC)

Contractor shall submit request for a witness and shall include the Accepted test plan procedure to
Company Representative at least four (04) weeks in advance.

Dynamic Commissioning (DC)
This paragraph pertains to the Dynamic Commissioning for Pole 1, DCLP and DCHP. Contractor, on-

site, shall submit request for a witness and shall include the Accepted test plan procedure to Company

Representative at least twelve (12) weeks in advance. This should be scheduled on the Primavera
schedule.

5 SUBMITTAL - FOR REVIEW/ACCEPTANCE

Refer to Exhibit 4 “Supplier Document Requirements List”.

£}
)
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6 TESTING RESULTS AND REPORTS
6.1 Factory Testing

Contractor shall make available Contractor’'s non-Conformance report(s) (or similar, as described in
Contractor’s Quality Plan) which includes a description of all tests that were completed and a detailed
description of any failures or abnormalities that occurred while performing the factory tests, even if the
test resumed after the failure. Instrument calibration certificates shall also be included in the final report
for any applicable testing equipment used during the testing and commissioning process.

The test certificates shall be written in English and shall show the results and real conditions of the
tests performed.

All results of specified factory testing shall be submitted in the form of a report for the review and
Acceptance of Engineer. The results of all the tests shall be documented in the reports containing all

the necessary information to enable verification of compliance with the present specification.

All technical information such as photographs, videos, waveform plots, and events record logs shall be

captured and included in each report for each particular equipment, sub-system and system.

No later than two weeks after having performed the tests, Contractor shall submit four (04) copies of
the report of all tests to Engineer. The report must include the test results of all the equipment
accessories that are part of the system being tested.

In the event that Contractor is proposing past type tests, reports containing all the information detailed
in this section are required along with a description of how the three criteria for accepting past type
tests are met (as described in Section 8.5.2).

6.2 On-Site Testing

Certified copies of test reports and/or Material Safety Data Sheet (MSDS) documents for chemical
analysis, mechanical and electrical properties shall be available to Engineer. Copies of the documents
shall be provided upon request.

The test data shall be completed, including drawings which may be referred to for the test data, and

shall clearly state the performance results, date of the tests, and any other important related
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information. Instrument calibration certificates shall also be included in the final report for any applicable

test equipment used during the testing and commissioning process.

Waveform plots and event record logs shall be captured and included in each report for each particular

equipment, sub-system and system.

In the event of a failure, incident or abnormal operation of any system while performing any phase of
the testing and commissioning process, Contractor shall initially prepare a preliminary report with a
description of the event that occurred. Finally, Contractor shall submit a complete final report which
shall include, but shall not be limited to, detailed sequence of events, description of the
event/failure/failed test, its overall impact to the rest of the schedule/system/commissioning process,
root-cause analysis, other technical details, supplementary information, schemes, drawings, pictures
and videos. The preliminary report shall be delivered to Engineer within twenty four (24) hours of the
initiating event or incident and the final report shall be delivered to Engineer within two (02) weeks of
the initiating event or incident. '

7 GENERAL REQUIREMENTS

All equipment, sub-systems and systems within the scope of Work of Contractor shall be com-
prehensively tested in order to demonstrate that they meet the specified requirements.

As a minimum, all equipment and systems shall be tested in accordance with applicable standards,
stated in section 2 of this Specification, and with specific requirements detailed elsewhere in the
Specification unless otherwise stated.

Contractor is responsible for the performance of the tests required for equipment, sub-systems and
systems and for putting the equipment into operation based on their individual Technical Specifications
and complemented with this Specification.

The tests shall be conducted at a sufficiently early stage so that either clarification or rectification of
possible non-conformities will not delay completion of the Work.

Contractor shall establish and make available the measuring points necessary for the testing and

R

commissioning, within the Scope of Supply. @/}

W
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Contractor shall provide all temporary works, instruments, equipment, first fills and wirings required for
testing. Instruments and instrument transformers used by Contractor shall be previously calibrated
against accepted standards. Proof of these calibrations shall be provided to Engineer before applicable
testing begins with copies of calibration certificates included as part of the final report as detailed in
section 6.1 and section 6.2 of this Specification.

Contractor shall test and commission the equipment under the most onerous conditions which may not
necessarily be the ones that Contractor considers the most desirable. |f specific environmental or ac

power system configurations are required to perform certain required tests, Contractor shall schedule
these tests appropriately to avoid delays.

Contractor shall provide a fully qualified Commissioning Supervisor and other staff as required for

commissioning. Before starting commissioning, Engineer shall Approve the proposed staff.

Engineer reserves the right, without additional cost to Company to add to the commissioning

procedures any tests that may be needed to prove correct performance of the equipment or systems.

As a result of limitations of the connecting ac power system(s), the number of interfaces involved in the
Lower Churchill Project (LCP) and upon detailed analysis of the overall LCP Integrated Project
Schedule (IPS), it is required that the Dynamic Commissioning of the HVdc link will need to be broken
down into the following three independent commissioning phases:

1. Dynamic Commissioning for Pole 1
2. Dynamic Commissioning at Low Power (DCLP)
3. Dynamic Commissioning at High Power (DCHP)

Specific requirements for each of these DC phases are further detailed in Sections 11, 14 and 18 of this
Specification, respectively.

Ultimately, the entire testing and commissioning process from manufacturing to Trial Operation is
divided into the following phases:

a) Factory process %/\/
b) Shipping process \I&J
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¢) Mechanical Completion (MC)

d) Commissioning Static Checks (CSC)

e) Dynamic Commissioning for Pole 1

f) Trial Operation of Pole 1 at Low Power

g) Pole 1 Temporary Acceptance

h) Dynamic Commissioning (DC) at Low Power
i) Trial Operation at Low Power

i) Turnover Acceptance at Low Power

k) Burn-in period (if required)

[} Dynamic Commissioning at High Power

m) Trial Operation at High Power

Each of these phases (except MC which is being left to Contractor) is described in the following

sections, and Appendix B shows a scheme of the overall process for reference.

Ultimately, over the course of testing and commissioning, Company requires that each component be

tested to their maximum ratings or most onerous operating condition, unless limited to do so by the

capabilities of the connecting ac power system(s). It is critical to prove that the HVdc system supplied

meets all requirements and power ratings as specified. Failure of Labrador Island Link components

resulting in complete loss of supply is not acceptable. Any provisions necessary to reduce the potential

of this occurrence (including simulations to identify both the ac system limitations and the anticipated

HVdc system response) shall be undertaken by Contractor.

o
N\
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8 FACTORY PROCESS
8.1 General

All individual components and systems shall, without any additional cost to Company, be tested at the

factory. As a minimum, the tests shall include all the design, type tests, special tests, operational tests

and routine tests specified under the corresponding equipment Technical Specifications, the applicable

IEC (or IEEE) standards, and as further specified herein.

8.2 Documentation Required

The following documentation shall be submitted and Accepted by Engineer prior to starting the Factory

Testing on a specific piece of equipment or system:

1. All applicable engineering and manufacturing QA/QC related documents

2. All applicable up-to-date shop and/or factory engineered drawings and / or specifications

revised to, “Approved for Construction” or “As-Built” status.

3. A complete test program for the applicable piece of equipment being tested, which includes, but

shall not be limited to, the following:
a) Item to be tested
b) Track code and description
c) Accepted procedure and test method

d) Test objective

e) Required pre-test conditions or other requirements (as applicable)

f) Calibration certificates for measuring instruments used during testing

g) Results expected
h) Acceptance criteria

i) Proposed date and location of test

o'k
\‘5\)
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All required documentation listed above shall be made available by Contractor during the testing, if
requested.

8.3 Quality Control

Contractor shall adhere to the requirements of Exhibit 7 “Quality Requirements”.

8.4 Requirements

Contractor shall test, in the factory or in an internationally accredited independent laboratory, the
individual items of equipment.

Engineer reserves the right to be present at any of the tests. If required, the test shall be repeated,
witnessed and Accepted by Engineer. Engineer’'s or Company’s personnel may be involved during
factory performance testing for training purposes.

If any equipment fails to pass any tests, it shall be repaired and the defective parts replaced or
redesigned as necessary, and the equipment re-tested at no cost to Company. If the equipment fails to
pass the repeat test, Company reserves the right to reject the equipment and require a re-design which
will be subject to the requirement of the same tests.

Each piece of equipment shall be functionally tested at the factory to ensure full compliance with
requirements of the Technical Specifications. The tests shall involve the complete operation of
Contractor supplied hardware and software and shall use input and output devices as required to
simulate actual in-service field devices. This shall be a complete functional test.

The equipment to be tested must be assembled as much as possible for an inspection before the test
begins.

The units to be assembled in the factory (i.e. panels, cabinets, and control cabinets) shall be
assembled, wired, adjusted and tested in the factory, as much as possible, under the same service

conditions that will prevail at the site of installation, to ensure the accuracy of the wiring and the correct
operation of the equipment.
8.5 Factory Acceptance Tests /X/

For this phase of testing, Contractor shall furnish detailed testing procedures and a detailed test plan
which will be reviewed and Accepted by Engineer. \[}J
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8.5.1 Routine Tests

The routine tests are intended to reveal any defective material or manufacture non-conformity, and
shall be performed on all equipment supplied.

All equipment to be supplied under the Contract shall be subject to the specified routine tests as
required by the individual equipment Technical Specifications, relevant standards and as required by
Contractor’s quality control, without additional cost to Company.

All routine tests shall be performed in the presence of Engineer, unless authority to proceed with the

tests in its absence is received from Company in writing.

8.5.2 Type Tests

Type tests are intended to verify and determine the characteristics of the equipment. Normally, type
tests shall be performed on one apparatus of each type with the specific design and rating used for the
project. Type test programs on items of equipment that are identical or functionally equivalent for the
specific test being performed, may be consolidated by type testing only the item having the worst-case
of a particular parameter. Whenever possible, this rationalization of the type testing is intended to
optimize and avoid unnecessary type tests as per international standards and industry practices.
Contractor to propose such consolidation, and shall provide ample proof for consolidation, to Engineer
for validation and Acceptance.

For certain equipment (except for thyristor valves and converter transformers), type tests proved by
certified test reports on tests previously performed on a component with identical design and rating may

be accepted as type tests. Past-type tests would be acceptable under the following three criteria:
1. Equipment is identical or functionally equivalent for the specific test being performed;

2. Equipment must meet or exceed the test requirements for operation of the Lower
Churchill Project - HVdc Link.

3. The tests were performed using the same standard and edition, etc. as the one identified
herein, unless Contractor can prove that there has been no change to the test aspect of

the standard between the latest applicable edition and the one referenced on the past

type test certificate. ?j/l/
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If Contractor proposes past type tests, Contractor shall describe how the above three criteria are met.

Unless past type tests are Accepted by Engineer, type tests shall be performed at no additional cost to
Company.

The specific minimum type tests to be performed shall be conducted as specified in the individual
equipment technical specifications, and are not listed herein. Special and operational tests are to be

considered as type tests and shall follow the specific testing criteria identified herein.

If other type tests, in addition to the minimum testing requirements specifically listed within the
individual technical specifications, that are deemed necessary to prove the performance of the
equipment, shall be included at no additional cost to Company.

All type testing shall be conducted as per the latest edition of the standard unless stated otherwise,
whenever a standard is referenced. In addition, all type tests shall be performed in the presence of

Engineer, unless authority to proceed with the tests in its absence is received from Company in writing.

8.5.3 Factory Performance Tests

Performance Tests are a scaled demonstration of the capability to operate at maximum and minimum

power. All HVdc functions shall be verified as per IEEE Standard 1378 Section 5. Therefore, Contractor
shall:

» Present to Engineer a verification plan covering time, place, and functions to be verified.

e Produce verification procedures covering step-by-step activities for each function to be
verified.

During Performance Testing, Contractor shall complete both Functional Performance Testing (FPT)
and Dynamic Performance Testing (DPT) as required to fully prove the complete functionality of the
control and protection systems and the HVdc Link’s interaction with the existing ac power system(s).
The FPT shall focus on the overall functionality of the HVdc scheme including all operating modes,
system configurations, switching sequences, steady state performance as well as active power ramps
and reactive power controls whereas the aim of the DPT shall be to analyze the interaction between the

ac and dc systems as well as to verify the proper converter control and protection behaviour under

W
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While completing these performance tests, a real time digital simulator shall be used to implement all
FPT tests and some aspects of the DPT as deemed required by Contractor in consultation with
Engineer. The remaining DPT will be done using computer based PSCAD or PSSE software
simulation packages. At the start of the DPT testing, comparisons shall be completed to verify or prove
the simulation results and applicable models of both the offline and real time simulations. During this
phase, the use of system equivalents or reduced system models, as recommended by Contractor, shall
be subject to Engineer's Approval.

Factory system testing of the complete control and protection system shall be performed by Contractor

to ensure that the control and protection hardware and software meet all requirements of Company.

Verification of actual control and protection hardware and software shall be performed by running the
real control systems together with a real time simulator implementing a network equivalent together
with the HVdc model and other system components. In order to verify the conformance with
Performance Requirements, recordings of all simulated FPT and DPT tests that use the real time
simulator, shall be made using the Contractor supplied Transient Fault Recorder and supplemented by
simulator traces as applicable. The test results for the FPT and the DPT shall be planned and
organized in such a way that they can be used during Dynamic Commissioning as a comparison with
onsite test results. In addition, all Performance Testing (FPT and DPT) that will be completed using the
real time simulator shall be implemented using the original control and protection cabinets and
hardware prior to being shipped to site. Upon a certain stage of Performance Testing and if necessary
to avoid delays, consideration shall be given to concluding control system testing using Contractor’s
modular base simulation (MBS) devices. The decision to use the MBS and to ship the control cabinets
to Site before the final conclusion of this testing shall be at the sole discretion of Engineer. This
decision shall be based on the degree of comfort that Engineer has in Contractor proposed solution and
the amount of testing remaining to be completed.

To facilitate the Phased Approach, an additional set of Series V control and protection cabinets shall be
furnished by Contractor. These mirror platform cabinets shall be identical to the original hardware being
supplied and will serve as a means to allow bipole testing to proceed in Stafford while the control and
protection cabinets have already been shipped to Site.

Due to ac power system limitations, it is expected that during Dynamic Commissioning it will not be
possible to test all the different system configurations, faults and power transfer levels. As a result, a
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number of specific model benchmarking tests shall be performed by Contractor for the purposes of
verification of the Real Time Digital Simulator (RTDS), PSCAD™ and PSS/E™ models used during this
phase. These tests shall be performed using ac power system configurations and loads expected to be
available during both Dynamic Commissioning field testing phases (Dynamic Commissioning for Pole 1,
DCLP and DCHP) and shall be repeated on RTDS during each phase of Dynamic Commissioning as
necessary (using the same system configurations and power levels) to provide Engineer with
reassurance that the actual system(s) provided meets all requirements as specified. After the RTDS
models have been thoroughly benchmarked against the actual system, it is expected that these models
can be applied with confidence to study any future tests that may be required outside of the initial
scheduled dynamic performance period. Any updates to the models, will be submitted as required and
as mutually agreed between Company and Contractor.

Tests to be performed by Contractor as part of Factory Performance Testing shall include, but are not
limited to, the following:

e Protection performance proved by staged fault tests;

e Converter Station fault on line side of smoothing reactor;

e dc line faults (low impedance and high impedance ground fault);
¢ Single phase to ground faults on ac system side;

e Three phase faults on ac power system side;

e Loss of generators, synchronous condenser and transmission lines (as applicable) in ac
power system;

e Electrode line faults (open circuit and fault to ground);

e Inversion of power direction;

e Tap changer module controller characteristic;

e RPC (Reactive Power Control) — controller characteristic; %/)(

e Converter valve faults including flashover across a valve;
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Fault to ground on secondary of converter transformer feeding highest voltage section

of twelve pulse valve group;
e Loss of pole - power transfer functionality;
¢ Online cable switching at the transition compounds;
e Run-up and run-back system response requirements;
e Network special protection system (SPS) functionality (if required); and

e Interaction of the LIL HVdc link with the Maritime HVdc Link (as required).

8.5.4 Special Tests

In addition to special tests required specifically in other sections of this Specification Contractor shall
perform the following special test:

e Controller Characteristic — Rectifier side (Control Ignition Angle, Idc-control, VDCOL, Idc-
min, Alpha-min). See scheme A-1 in Appendix A

e Controller Characteristic — Inverter side (Gamma constant control, Idc-control, VDCOL, Idc-
min). See scheme A-2 in Appendix A

8.6 Completion

Contractor shall submit a full detailed test report to Engineer within two weeks following the factory
testing.

Only equipment with Engineer Accepted factory test reports (or equipment deemed acceptable by
Engineer to ship) will be authorised to be shipped from the factory.

9 SHIPPING PROCESS

Contractor shall ensure that documents such as special handling requirements, Preservation plans

MSDS, and packing lists are completed and dispatched with consigned products. /}
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9.1 Documentation Required

A dispatch dossier for the equipment being shipped is required to accompany all freight being delivered
to Site. Also, before shipping any equipment from the factory, Contractor shall verify that the factory
test reports for the equipment being shipped have been Accepted by Engineer.

Contractor shall also ensure the following items are in place prior to shipping any freight from the
factory:

1. An Engineer Accepted Logistics and Transportation Strategy is in place and appropriate
sections or requirements of this program are included in the dispatch dossier to ensure
proper shipping, handling, freight forwarding, receiving, warehousing and site issuing
logistics shall be properly managed by Contractor;

2. All supplied loose parts, materials, special testing apparatuses or tooling requirements are
included in the shipment along with their applicable certifications, regulatory approvals, and
licenses (as required);

3. All factory applicable material handling activities described within Engineer Accepted
Preservation plan are completed and are supported with the appropriate documentation;

4. All packing, transportation and receiving activities described within Engineer Accepted
Preservation plan and as detailed within the dispatch dossier are completed and have been
adequately communicated with and/or well understood with all stakeholders involved the
shipping process, and are supported with appropriate documentation.

9.2 Requirements

Contractor shall furnish a Logistics and Transportation Strategy and a Preservation plan which shall be

submitted for review and Acceptance by Engineer. \%\‘
d

All packaging and protective materials shall be new, shall maintain integrity, and shall perform intende
functions whilst being transported, handled, and stored. Packaged products showing any damage, q\/}(
defect or shortage resulting from improper packaging, packaging materials or packing procedure; \ll\)
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having concealed damage or being short at the time of unpacking shall be subject to rejection and shall
be replaced at Contractor’s cost.

Contractor shall ensure the equipment and/or products being shipped are preserved in accordance with
the accepted Preservation plan and procedures and are suitably protected and packaged to prevent
corrosion during handling, transport and storage. Items such as bearings, drive components, machined
surfaces and electrical components etc. shall be protected against the possibility of coming in contact
with corrosive or harmful substances.

Fragile or critical equipment, such as converter transformers, valves, etc. shall require impact sensors
or shock recorders to be placed in strategic locations to detect and to record any acceleration that may
be applied to the equipment during transportation to its final destination. Should a shock recorder
record any severe acceleration, Contractor shall analyze the data and shall visually inspect the
equipment to determine the severity of impact during transport and the level of damage expected to
internal components. Depending on the results of this analysis, Contractor in consultation with Engineer
shall decide if further action is required.

Contractor shall ensure all products are packed to avoid personal injury and damage to equipment and
property. Also, Contractor shall verify the integrity of all equipment shipped immediately upon receipt at
each site and shall demonstrate due-diligence by ensuring that any damage that may occur during the
shipping process is detected as early as possible to avoid delays.

Additional requirements as specified in document No. ILK-SN-CD-8000-EL-DB-0002-01 “General
Technical Requirements” are also applicable.

9.3 Reports

Any damage to goods received or other incidents or abnormalities during the shipping process shall be
reported to Engineer in the manner outlined in the last paragraph of section 6.2 of this Specification.

10 COMMISSIONING STATIC CHECKS (CSC)

10.1 Documentation Required /'}/

Prior to starting this activity, Contractor shall submit, for Engineer's review and Acceptance, the

following documentation: \/})
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Mechanical Completion Certificate (MCC);
e Inspection Test Records (ITR);

e Detailed Testing procedures;

e Detailed Testing program;

e Up-to-date ‘as built’ drawings; and

e Site test organization chart.

All required documentation listed above shall be made available by Contractor during the testing, if
requested. Engineer shall prepare a Punch List within ten (10) days of the scheduled date for the
completion of Commissioning Static Checks.

10.2 Quality Control

Contractor shall adhere to the requirements of Exhibit 7 “Quality Requirements”.

10.3 Testing Results and Reports

Any failure or abnormal event during the CSC shall be reported to Engineer. Section 6.2 of this
Specification is also applicable.

104 Requirements

All procedures shall be furnished by Contractor for review and Acceptance by Engineer.

If any item of equipment furnished by Contractor fails to pass any of the tests or shows any signs of
damage or failure, it shall be repaired and defective parts replaced or re-designed. The equipment shall
then be re-tested without additional cost to Company. The re-testing shall include the test under which
the failure occurred, as well as all of the tests already completed, which might be affected by the faulted
equipment, or as required by Engineer.

During the CSC Contractor shall appoint a Commissioning Supervisor who shall be in charge and be
responsible for the equipment being commissioned.

/44
W
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Wherever possible, Contractor shall perform a complete test of the system using actual field
input/output devices.

All special equipment necessary to simulate devices or switching sequences and required for testing
shall be provided by Contractor.

Before starting with commissioning static check activities, Contractor shall complete the following
works:

e The facility is clean and construction equipment is removed from Site

e The equipment is conveniently labelled in accordance with the operation numbering system
and the facility’s operation manuals

One commissioning form shall be generated for each piece of equipment and/or sub-system for each
pole at each site.

Individual equipment that requires testing includes, but shall not be limited to the following:
1. Converter Station Equipment
e Thyristor valve units;
e FEarth switches;
e Busbar and connectors;
e dc surge arrester;
e Fibre optics;
e Sensor devices (pressure, temperature and others);
e Cooling plant;
e Ground fault detector;
e HV bushing (tap);

e dc bushing (HV and neutral); j)/\(

e HVAC system; and
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e Interlocks.

2. Control and Protection Systems

Control system;

Protection system;

Transient fault recorder;
Protective relays;

Energy meters;
Telecommunications systems;
Fault locator;

Sequence of events;
Computers; and

Control and protection changeover system.

3. Auxiliary Services

L ]

MV disconnect switches;
Ground switches;

MV circuit breakers;

MV power cables;

Station services transformers;
Emergency generator sets;

Automatic transfer system; Q\

ac/dc distribution panels, switchgear, switchboards or MCCs (as applicable);

Batteries; 7{ ﬂ(

Battery chargers;
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e Inverters;

Bypass switches;

Lighting;

VT and CT transformers;

Protection relays;

Arc flash Maintenance switch logic (if required);
Transfer switches and control scheme; and

HVAC system.

4. ac Switchyard

Ground grid;

Flexible, rigid buses and shielding;

HV disconnect switches;

Ground switches;

HV circuit breakers;

Converter transformers (including cooling system);
Current transformers;

Voltage transformers;

ac Surge arresters (HV and MV);

ac filters and reactive banks (capacitor, reactors, resistor, arresters);
PLC filters;

Structures;

Junction boxes;

Lighting; and

X

M
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HV bushing (tap).

5. dc Switchyard

dec disconnector switches;

dc earthing switches;

Metallic Return Transfer Breaker (MRTB) (Priority 2);
Ground Return Transfer Switch (GRTS);
High speed switches

Neutral Bus Ground Switch (NBGS);
Ground grid;

dc current transformer;

dc voltage divider;

dc surge arrester (HV, neutral);
Smoothing reactor;

Surge capacitors (if required); and

dc Filters (arrester, reactor, capacitor, resistor) (if required).

6. Control Building

7. Inte

Lighting;

Access security system;
HVAC;

LV electric system; and
Communication System.
rfaces

Intertrip / Interlock;
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Breaker failure;

Analog channels;

Digital input / outputs;

Ready to de-block;
Telecommunications system; and

OPGW/ADSS connection.

8. Fire Protection

Fire detection system;
Air sampling system;
Arc detector; and

Interface scheme with protection and control system;

9. Transition Compound

All applicable items listed in previous sections;

dc disconnector switches;

dc earthing switches;

High speed switches (Not required for Pole 1 Phased Approach)
Ground grid;

dc current transformer;

dc voltage divider (if required);

dc surge arrester (HV, neutral); and

dc bushing.

dc capacitors

10. Electrode Station @fk \‘J\/
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e Line Fault Location Equipment (as appropriate) (Not required for Pole 1 Phased Approach).
11. All control, protection and indication interfaces (as required)

o HV Cable interfaces;
e Ac switchyard interfaces;
e Synchronous Condenser interfaces; and

e ECC/BCC interfaces (including verification of all I/O points from field device to ECC as per
agreed protocol with Company).

Tests to be conducted at site shall be performed as per manufacturer recommendations. Appendix C
shows a table of additional tests that shall be taken into consideration for the preparation of Contractor
proposed test procedure.

10.5 Completion

Contractor shall submit the Commissioning Check List (CCL) upon the successful Commissioning
Static Check (CSC) of a single discipline within a system or part system. The CCL shall be signed by
Contractor and Company Representative.

11 DYNAMIC COMMISSIONING FOR POLE 1

111 General

For this phase of Dynamic Commissioning, Contractor shall furnish detailed Commissioning
Procedures (CPR) for review and Acceptance by Engineer. The CPR shall be organized in a well-
planned and efficient manner such that re-testing and/or manipulation of the ac power systems is
minimized as much as possible. Transient Fault Recorder (TFR) — will be delivered to site as part of the
phased approach and will therefore not be available for FAT in Strafford. Contractor will issue a

concession request regarding FAT testing requirements.

Contractor shall ensure that all previous tests that could have been completed without being connected
to the ac power system(s) have been completed, and if completed, that the installation has been
returned to normal operating condition and can be safely energised. The equipment, sub-system or
system shall be energised in accordance with the method previously defined within the CPR.
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During this phase, control of the Dynamic Commissioning sequence shall be by the RFO to ensure that
the proper coordination is always in place between Contractor, Operations personnel at Energy Control
Centre(ECC) and Backup Control Centre(BCC), members from other work groups or packages, etc. In
addition, a brief meeting shall be held on a daily basis (or upon any change of scope or change to
previously discussed activities) between Contractor's Commissioning Supervisor, representatives of
Company and the RFO at each Site. The purpose of this meeting is to discuss and detail the activities
of the previously accepted CPR for the following day with respect to what tests shall be performed,
what inspections will be required, which switching and safety procedures will be requested and to plan
any upcoming testing activities.

During the Dynamic Commissioning (or earlier as required), Contractor shall prepare and submit a
Livening Up Notice (LUN), which shall serve as a nofification to all personnel at Site that Dynamic
Commissioning shall start and that all further work on a particular system or sub-system shall be
subject to permit to work procedures or Work Protection Code (WPC). The Livening Up Notice (LUN)
shall contain descriptions and marked-up drawings indicating precisely which particular system or part
system shall become live during commissioning. Following the issuance of a LUN, if further isolations
are required for personal protection, the method of work permit shall be the WPC established by
Engineer, unless Contractor method of isolation exceeds the WPC. Also, when energising any
equipment, from the ac power system or from other portable energy sources, Contractor shall install
protective work zone barriers, warnings signs or any other appropriate safety equipment required to
ensure that all site personnel are made aware of the energised work zone and any other required
restrictions associated with it.

The energisation process shall be led by Contractor in continuous consultation with the RFO. Before
energisation, Contractor and the RFO shall jointly carry out pre-energisation inspections and checks in
order to ensure that the equipment can be safely energised (i.e. there are no temporary grounds, tools,
test equipment (other than necessary for system tests), or any abnormalities which may result in an
equipment flashover on energisation or during subsequent operation). Upon successful completion of
the inspections, the RFO shall contact ECC/BCC seeking permission to place equipment online. Once
the ac power system is properly configured and permission is granted, Contractor shall proceed with
energising equipment as detailed in the accepted CPR. All energisation and switching procedures shall
be prepared and directed by Contractor, via coordination with the RFO to allow for proper grid
authorization and work permit control.
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Visual inspection and/or testing after any energisation will be carried out by Contractor as necessary to
ensure that the installation is operating properly. Discussions with Company Representative and the
RFO personnel regarding performance of system operation checks after energisation, which may affect
the system operation, will take place as required.

Contractor's Commissioning Supervisor shall be responsible for ensuring that suitably qualified
personnel are available at all required sites during the period of the system tests to ensure that any
abnormal behaviour can be immediately identified and corrective action taken as required.

During any tests that require active and/or reactive power to be exchanged with the ac power

system(s), Contractor shall provide, prior to any individual test, predicted values of these expected
power exchanges.

All commissioning activities shall be coordinated with the RFO and Company’s ECC operators to

ensure the electrical ac power systems are configured correctly for the test being performed.

The system tests listed in this section shall commence only when the RFO is satisfied that the CSC of
equipment, sub-system and system have been successfully completed. Additionally, Contractor shall
ensure the following:

o Sequence of Events Recorder is cleared of all previous alarms and events.
e All applicable relays are cleared of any excess information stored.
e All alarms and events are reset locally and remotely to ECC/BCC.

Under exceptional circumstances due to constraints of equipment availability during the installation and
commissioning program, it is permissible for the Commissioning Supervisor, on written agreement with
Company Representative, to waive or deviate from specific sub-sections of the previously accepted
Commissioning Procedure (CPR). The circumstances and justification for this deviation must be fully
recorded in the CPR test results documentation. Also, the Commissioning Supervisor shall ensure that
any deviations from the accepted CPR are adequately communicated to all necessary individuals or
groups including the representatives of Company, the RFO and ECC/BCC.
&

M
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The Commissioning Supervisor will record the satisfactory completion of each test or commissioning
stage. This will be in the form of signature and date, and where appropriate, recorded values, and will
complete the permanent record of the work having been completed.

In addition, the Commissioning Supervisor will maintain a detailed log of the tests performed, which will
include any relevant background information which may be useful at a later date during any
investigation of the circumstances surrounding a particular test. This will provide the details of observed
performance, test results, local and remote alarm or event descriptions, and any mis-operation and
corrective actions taken.

Each day the Sequence of Events Recorder (SER) record and applicable trends shall be saved as a
separate file. Where instruction is given to endorse the recorded data results, the Commissioning
Supervisor will record in this document the time and date the test took place. The time stamp of the
SER information shall be periodically checked to ensure that it is still correct. In addition, remote alarms
and indications to ECC/BCC shall also be verified during the testing procedure.

All equipment mis-operation or suspect events will be investigated before proceeding with the system
tests to ensure the safety of the personnel, ac power system reliability and that the station equipment is
not subject to unnecessary risk or failure.

For any equipment that is being re-energised, after being isolated for maintenance purposes,
Contractor shall perform a second inspection (similar to the pre-energisation inspection described

above) to ensure that there the equipment is fully restored for normal operation.

The circumstances surrounding any continuing or on-going work (e.g. work on another non-needed
filter) shall be subjected to careful scrutiny by Contractor, representatives of Company and the RFO to
ensure that there is no risk to personnel and that these activities cannot corrupt the tests or influence
the behaviour of any performance requirements or protection circuits, etc. In making this assessment,

Contractor shall take into account any temporary facilities or equipment required to be in use for such
work.

Commissioning Supervisor(s) will investigate any alarms relating to any equipment which are
annunciated and adjudicate jointly with Engineer to decide whether it is safe to proceed with testing. All '\/
alarms which remain un-cleared at the commencement of any energised tests shall be recorded, and q
documented together with an investigation report for each individual alarm. \I}J
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11.2 Documentation Required

Prior to starting this activity, Contractor shall submit, for Engineer's review and Acceptance, the

following documentation:
e Completed Commissioning Check List (CCL);

e Accepted Commissioning Procedures (CPR);

e Operating single line diagrams of the portion of system(s) being energised;

e Site test organization chart;
» Documentation showing Punch List “A” items are cleared,;

* Updated list of all outstanding Punch List “B” items;

e Results of simulations for models requiring benchmark (as described in Section 8.5.3 for

Pole 1 Dynamic Commissioning only);

e Specification Compliance Sign Off List (SCL) to be completed during this phase;

e Turnover and Commissioning Package (TCP) to be completed during this phase; and

e System Studies required to support planned testing program.

All required documentation listed above shall be made available to Engineer by Contractor during the

testing, if requested.

113 Quality Control

Contractor shall adhere to the requirements of Exhibit 7 “Quality Requirements”.

11.4 Testing Results and Reports

Any failure or abnormal event during Dynamic Commissioning shall be immediately reporied to the

representatives of Company and to the RFO who will be in continuous contact with representatives at

the ECC/BCC as required. Section 6.2 of this Specification is also applicable.

"V
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11.5 Requirements

11.5.1 Optional Requirements - N/A

1152 Mandatory Requirements

The Low Power Testing and Commissioning phase involves transmission of low power from Labrador,

through the Labrador Island Transmission Link (LITL) to the Island ac power system. This phase of

commissioning is intended to allow preliminary commissioning of the HVdc link before hydro generation

becomes available in Muskrat Falls and potentially before high inertia synchronous condensers become

available in Soldiers Pond. Preliminary system studies which have been performed by Company,

which shall be confirmed by Contractor detailed design, have indicated that the maximum power that

can be transmitted over the LIL HVdc link without compromising existing ac power system stability in

the event of a fault during this phase is as follows:

1. A maximum of 225 MW may be exported from Labrador over the LITL without reactive
power support from the Muskrat Falls Hydro Generating Facility. Loading the HVdc link

beyond this limit would likely result in unacceptable post-fault recovery voltages which could

result in the loss of the HVdc link and ultimately loss of ac power system stability in

Newfoundland.

2. An export of 225 MW from Labrador over the LITL would result in an import of approximately

220 MW at Soldiers Pond. Preliminary load flow and transient stability analysis indicate that

the import of 220 MW is acceptable for conditions where the Hydro Transmission System on

the Island of Newfoundland is loaded in excess of 1250 MW.

3. For conditions where the Hydro Transmission System on the Island of Newfoundland is
loaded below 1250 MW, import to the Island over the LIL should be limited in accordance

with the following table which will prevent the shedding of loads set to trip at 58.0 Hz:

Ny
A%
Yoo
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Table 10-1 - Guideline for Maximum Unit Loading

{as per Hydro Operating Instruction T-068)

Sy stem GEmeration
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It should be noted that the analysis described above is preliminary. It is recommended that results be

confirmed and that a more comprehensive analysis be performed by Contractor during the final design

stages of the LIL and during operational studies. Until confirmed by detailed studies, Contractor shall

assume that a maximum of 175 MW can be transmitted over the HVdc link without units in Muskrat

Falls or in Soldiers Pond.

Ultimately, during this phase of commissioning and testing, it is required that each component, sub-

component and associated systems be energised and tested to their maximum ratings and/or most

onerous operating condition(s), as permitted by the ac power system(s). It is also critical to prove that
the HVdc systems provided function as they were designed to do so and that all supplied equipment
meets or exceeds all requirements as specified. During this phase, it is also critical that Contractor

verifies or benchmarks the simulation models used during the Factory Performance Testing as

described in Section 8.5.3.

\y
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W
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Finally, tests to be performed as required by standards identified within Section 2.1 shall include, but
not necessarily be limited to, the following (by mutual agreement some of these tests may be
completed during the DCLP or DCHP phases):

e Intertrips, interlocks, blocking/unblocking signals and trip test;

¢ dc system configuration and in operation — (monopolar ground return (Priority 2), monopolar
metallic return);

e High voltage energisation (converter busbar, filters busbar);
e ac filters and reactive power compensation energisation;
e Converter transformer energisation;

e Open line test (converter and converter-transmission line-cable, rectifier side and inverter
side);

e Start and stop sequences;

e Steady state operation at minimum power transfer;

e Protective blocking and tripping sequences;

e Power and current ramping;

» Steady state operation test;

e Reactive power control (as loads permit);

e Overload test/temperature rise measurements (monopolar configuration) (as loads permit);

e Harmonic performance and filter components rating (as loads permit); Q\
e Tap changer control set; \%

o Rated voltage to reduced voltage transfer (Note: offline capability only for Phased q)()(

Approach); \lxj
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e dc — Switchgear operation — transferring power (monopolar ground return (Priority 2),

monopolar metallic return, pole isolate/connect, single electrode line operation (Priority 2));
e Offline cable switching activities;
e ac/dc auxiliary services changeover and/or failure;
e Main switching equipment (ac filters, dc filters (if required));
e Control function (operator control, remote control, remote access, local control);
e Dynamic performance testing (Step response);
e Control modes transfer (power control to current control, and others);
e Commutation failures (Induced);
e Electromagnetic compatibility;
e Electromagnetic interference;
e Electrode line protection test (Priority 2);

e Online and offline fault location accuracy test on HV lines and electrode line (as required
noting that electrode lines are Priority 2);

e Loss of telecom, auxiliaries or redundant equipment;

e Ac power system interaction / control (frequency control (Priority 2), reactive power
regulation, temporary overvoltage control);

e Operation at minimum current;
e Power ceiling limiters;

e Sub-synchronous oscillation damping controls (if required noting that UIF study results %3(
indicate that control feature is not required); \]N
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e Loss of ac-feed to converter (if required);
e Reduced Voltage operation;
e Paralleling of overhead transmission lines during monopole operation (Priority 2); and

* All other performance testing necessary to prove that the HVdc system provided meets or

exceeds all performance requirements as specified and as applicable to the load levels
being transmitted.

Additionally, if possible (depending on results of FAT simulations), Contractor shall demonstrate the
protection system performance by staged fault tests. Tests to be performed shall include, but not
necessarily be limited to, the following:

o Fault within the pole differential zone

o Fault within the line differential zone (with/without telecommunications), including dc line
faults, cable faults, and electrode line faults

o Fault on the ac power system side

Should Company be unable to arrange for any of the above staged faults for ac power system stability
reasons, then Contractor shall demonstrate by alternate means the following performance parameters:

a) Selectivity (correct identification of the zone under fault)
b) Stability (correct protection sequence to clear the faulty zone)

c) Reliability (main and backup system of the control and protection system are properly
coordinated)

If possible, Contractor shall also demonstrate, in a similar manner as above, the correct protection\ g“

performance of all protection functions including the following faults that cannot be staged:

i.  Converter valve faults including flashover across a valve

ii. Fault to ground on secondary of converter transformer feeding highest voltage section of
twelve pulse valve group \N
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11.6 Special Considerations

It shall be noted that the ac parameters currently provided within the General Technical Requirements
(document No. ILK-SN-CD-8000-EL-DB-0002-01) are representative of the ac power system once the
LCP project is fully commissioned and placed into service. For example, in Soldiers Pond, the extreme
minimum short circuit level for design purposes is 2,849MVA, which assumes that only one High Inertia
Synchronous Condenser is in service at Soldiers Pond whereas in Muskrat Falls, the extreme minimum

short circuit level for design purposes is 2,236MVA, which assumes that one hydro unit is online in
Muskrat Falls.

During commissioning, special consideration shall be given for the case where the HVdc system is
placed into service before units are available at Muskrat Falls or at Soldiers Pond. During this operating
condition (which could potentially last for a number of months or years during construction of the other
assets affiliated with the LCP project and other Island upgrades) special consideration short circuit
levels at Muskrat Falls and Soldiers Pond are 1,625MVA and 2,237MVA, respectively. It should be
noted that when operating at these reduced “special consideration” short circuit levels, the control
system response requirements, as specified, will be relaxed whilst ensuring that the HVdc link operates
in a stable manner up to power dispatch levels equal to those tested to during Dynamic Commissioning
of Pole 1 and DCLP.

As a result, Contractor shall complete system studies as required to determine the impact of placing a
filter or reactive bank in service when no rotating units are available in either MF or in SP to provide
dynamic support. With limited reactive support available from the ac power system to maintain ac
voltages, Contractor shall propose for Engineer review and Acceptance a plan to commission each
bank and to operate the converter without exceeding maximum acceptable voltage levels at any
locations within the respective ac power system. It should be noted that when operating at “special
consideration” short circuit levels, higher than normal voltages could be experienced at the Muskrat

Falls bus when filters are placed online.

Also, without dynamic support available in MF, the Labrador converter station would be connected to
Churchill Falls through two 315kV ac transmission lines. In the event that one of these lines are out of
service for maintenance and the second line experienced a single pole reclose, higher than specified
negative sequence levels would be experienced. This could potentially require increased ac filter [D/X
ratings at the MF converter station to account for higher 3™ harmonic. If required, this would be

considered outside the design requirements specified and shall be handled as a Change. It should also
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be noted that under this circumstance, other alternative operational strategies (such as blocking single

pole reclosing on the 315kV ac line or blocking the converters) may be considered by Company.

In addition, special consideration is required to identify the impact to the harmonic impedance study
resulting from the contingencies associated with the special conditions of low short circuit levels
discussed above. Any adverse implications on the harmonic impedance search areas specified due to
the special conditions of low short circuit levels discussed above shall be evaluated by Engineer during
detail design and if required, handled as a Change.

11.7 Completion

Contractor shall submit to the Engineer the completed Specification Compliance Sign Off List (SCL)
upon the successful Dynamic Commissioning of Pole 1. The SCL shall be signed by Contractor,
Engineer and the RFO and shall include a note that further verification and testing is required during the
DCLP and DCHP phases. It shall also include the maximum power level that Pole 1 has been proven
to reliably transmit.

Also, Contractor shall submit an updated Turnover and Commissioning Package (TCP) to the Engineer
upon the successful Dynamic Commissioning of Pole 1. The updated TCP shall include any changes
accepted by Engineer that were made to any of the testing procedures or equipment requirements
during the Dynamic Commissioning of Pole 1 phase.

12 TRIAL OPERATION OF POLE 1 AT LOW POWER

121 General

The Trial Operation of Pole 1 at Low Power is the testing phase prior to Pole 1 Temporary Acceptance
Certificate following successful completion of the Trial Operation of Pole 1 at Low Power.

lts purpose is to allow Company to evaluate Pole 1 operating in its typical mode of operation and
environment at loads up to maximum load tested to during Dynamic Commissioning of Pole 1.

During the phase of commissioning, the care and custody of the equipment, system and facility remain
with Contractor while any arising isolations requiring worker protection will be completed under the
jurisdiction of Company’s WPC through Contractor requested RFO coordination.

12.2 Documentation Required
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Prior to starting this activity, Contractor shall submit, for Engineer’'s review and Acceptance, the
following documentation:

Completed Commissioning Procedure (CPR);

e Turnover and Commissioning Package (TCP);

e Work Protection Code (WPC) forms closed;

e Pole 1 documentation — Final form or, red line mark-ups,

e All As-Built drawings applicable for Pole 1 within ninety days (90 days) upon the completion
of the Pole 1 Trial Operation.

» All reports (as described in Section 6.2) that detail failure/abnormal operation events;

o Documentation showing Punch list “B” items are cleared (Punch List “A” items have been
cleared since before Dynamic Commissioning of Pole 1);

e If necessary, certain Punch List “B” items may be carried through this phase, providing

written agreement from Company is obtained and a date for the clearance is provided.

All required documentation listed above shall be made available by Contractor during the phase, if
requested.

123 Scheduling

The Trial Operation of Pole 1 at Low Power period shall begin directly following the successful
completion of the Dynamic Commissioning of Pole 1 phase. Upon the start of this phase, Contractor
shall successfully demonstrate Trial Operations of the system during a period of not less than 20
consecutive days. To allow for field tuning, calibration and/or adjustments of the system Contractor
shall be permitted 70 days to complete this demonstration. It should however be noted that any field
modification and/or adjustment performed during this testing phase may result in further quality, CSC
and/or DC testing and commissioning checks.

12.4 Successful Trial Operation Defined

Trial Operation of Pole 1 at Low Power shall be a 70 days period where during this period, an Q)q(
uninterrupted period of normal operation of not less than 20 days is required, during which the all
equipment and facilities provided in this package shall be fully operational up to maximum power \A\)
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transfer levels proven during the Dynamic Commissioning of Pole 1 phase. Should the Trial Operation

of Pole 1 be interrupted by any action which is not expected, planned or coordinated then the Trial

Operation

of Pole 1 shall be repeated as required. Interruptions outside of Contractor control

attributable to connecting ac power system requirements shall not be considered as an interruption to
the trial operation.

The Trial Operation of Pole 1 at Low Power shall demonstrate the following:

12.5

The system provided by Contractor meets or exceeds the requirements as specified in the
document No. ILK-SN-CD-8000-EL-DC-0001-01 “Performance Requirements” and
associated Amendments (noting that some requirements may not be met as described in
section 11.6, some requirements may require high power and the availability and reliability
performance shall be demonstrated during the Pole 1 Performance Guarantee Assessment

Period and during the Performance Guarantee Assessment Period);
No main circuit equipment malfunctions or faults;

No stall or malfunction of RTUs or input/output modules;

No Contractor supplied communication equipment malfunctions;

No ac and dc protection malfunctions;

Stable operation for all system configurations and operation modes;
No failure or malfunction of SCADA equipment;

No failures or major alarms of any kind;

No functional, system and/or unintended operational limitation or issue;

No event that requires any type of manual intervention from operators (other than those ¥Q§

already agreed to form part of Phased Approach).

Mitigation Measures Resulting from an Unsuccessful Trial Operation Period @

If Contractor is unable to demonstrate a successful Trial Operation of Pole 1 in the permitted 70 day \r‘\'
window, for any reason, there will be a formal and documented design review process completed by
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Contractor, at no additional cost to Company.

The resulting analysis shall be delivered formally as a presented report to Engineer for review and

Acceptance, within 5 calendar days of the final failed Trial Operation of Pole 1 attempt. This analysis

will include and/or address, as a minimum, the following:

12.6

General system operational overview;

General review all MC, CSC, and DC testing results;

All Trial Operations of Pole 1 events noticed;

All results deemed successful;

All results deemed unsuccessful;

Root cause analysis of the issue(s);

Available mitigation options and pros/cons of each option;

Detailed risk assessment of the above options, with specific attention paid to any work

resulting in retesting and/or re-commissioning activities;

Detailed mitigation plan outlining Contractor recommended option to correct the issue(s),
including the following:

o Scope of Work to implement changes required;

o Detailed schedule to design, document, implement, and test changes and re-test
effected equipment and/or subsystems;

o Resource required to implement Work;

o Changes in any quality and/or performance specifications; and

o Estimated duration of any outages required to complete the Work.

Testing Results and Reports 4()(

Any failure or abnormal event during Trial Operation of Pole 1 at Low Power shall be reported to

Engineer,

W
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13 POLE 1 TEMPORARY ACCEPTANCE

Once the Trial Operation of Pole 1 at Low Power has been successfully completed, Contractor shall

submit a request for the Pole 1 Temporary Acceptance Certificate to be issued by Company. At this

stage all commissioning spare parts shall be re-stocked (or a plan shall be in place to restock within

acceptable timeframes), all final documentation submitted, and site restored for normal operations

(except for equipment, facilities etc. that have been Accepted to by Engineer as being required for the
DHLP or DCHP phases).

Pole 1 Temporary Acceptance shall be the formal transfer of documentation and responsibility for the

operation and maintenance of the Pole 1 system and associated facilities as defined on the Pole 1

Temporary

Acceptance Certificate.

The Pole 1 Temporary Acceptance Certificate shall address, but shall not be limited to, the following

subjects:

1.

a. The Accepted complete QA/QC documentation packages;

All pertinent documentation shall be included, but not limited to;

b. All Accepted testing and commissioning documentation identified within this

specification;

c. Red mark ups / finalised documentation as per agreement.

d. The history docket with current Punch List,

Preservation

records, Interface

management plan and record, change management procedures and records,

equipment id and tagging indexes;

e. The Operations and Maintenance manual with all required information to run and

maintain the system (i.e. start up procedures, preventative maintenance procedures

and intervals, recommended spares, etc.);

f. Backup ‘As Built’ electronic copies of all software files, programs, models, simulation

software, logic files, etc. that are running on equipment provided in this package;

2. Transfer of documents as per latest Supplier Document Register (SDRL Item A01);

A
W
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3. Spare parts as defined in agreement.
4. Transfer of keys, permits, authorisations, native software application files, licences, etc.;

Punch List with remaining Work that shall be performed during Warranty period, this list shall be agreed
between Engineer and Contractor.

14 DYNAMIC COMMISSIONING AT LOW POWER (DCLP)

14.1 General

For this phase of Dynamic Commissioning, Contractor shall furnish detailed Commissioning
Procedures (CPR) for review and Acceptance by Engineer. The CPR shall be organized in a well-
planned and efficient manner such that re-testing and/or manipulation of the ac power systems is
minimized as much as possible.

Contractor shall ensure that all previous tests that could have been completed without being connected
to the ac power system(s) have been completed, and if completed, that the installation has been
returned to normal operating condition and can be safely energised. The equipment, sub-system or

system shall be energised in accordance with the method previously defined within the CPR.

During this phase, control of the Dynamic Commissioning sequence shall be by the RFO to ensure that
the proper coordination is always in place between Contractor, Operations personnel at Energy Control
Centre(ECC) and Backup Control Centre(BCC), members from other work groups or packages, etc. In
addition, a brief meeting shall be held on a daily basis (or upon any change of scope or change to
previously discussed activities) between Contractor's Commissioning Supervisor, representatives of
Company and the RFO at each Site. The purpose of this meeting is to discuss and detail the activities
of the previously accepted CPR for the following day with respect to what tests shall be performed,
what inspections will be required, which switching and safety procedures will be requested and to plan
any upcoming testing activities.

During the Dynamic Commissioning (or earlier as required), Contractor shall prepare and submit a
Livening Up Notice (LUN), which shall serve as a notification to all personnel at Site that Dynamic
Commissioning shall start and that all further work on a particular system or sub-system shall be
subject to permit to work procedures or Work Protection Code (WPC). The Livening Up Notice (LUN)

shall contain descriptions and marked-up drawings indicating precisely which particular system or part

Form Number F-0000-40AF-1-0006 Revision 00 SNC-Lavalin Inc.



CIMFP Exhibit P-03017 Page 284

TESTING AND COMMISSIONING . .
Revision
0)) Engineering Technical Specification
Nalcor Doc. No. ILK-SN-CD-8000-EL-TS-0013-01 D1
SNC-LAVALIN Date Page
SLI Doc. No. 505573-8000-47ES-9000 02 17-Mar-2014 45

system shall become live during commissioning. Following the issuance of a LUN, if further isolations
are required for personal protection, the method of work permit shall be the WPC established by
Engineer, unless Contractor method of isolation exceeds the WPC. Also, when energising any
equipment, from the ac power system or from other portable energy sources, Contractor shall install
protective work zone barriers, warnings signs or any other appropriate safety equipment required to

ensure that all site personnel are made aware of the energised work zone and any other required
restrictions associated with it.

The energisation process shall be led by Contractor in continuous consultation with the RFO. Before
energisation, Contractor and the RFO shall jointly carry out pre-energisation inspections and checks in
order to ensure that the equipment can be safely energised (i.e. there are no temporary grounds, tools,
test equipment (other than necessary for system tests), or any abnormalities which may result in an
equipment flashover on energisation or during subsequent operation). Upon successful completion of
the inspections, the RFO shall contact ECC/BCC seeking permission to place equipment online. Once
the ac power system is properly configured and permission is granted, Contractor shall proceed with
energising equipment as detailed in the accepted CPR. All energisation and switching procedures shall
be prepared and directed by Contractor, via coordination with the RFO to allow for proper grid

authorization and work permit control.

Visual inspection and/or testing after any energisation will be carried out by Contractor as necessary to
ensure that the installation is operating properly. Discussions with Company Representative and the
RFO personnel regarding performance of system operation checks after energisation, which may affect

the system operation, will take place as required.

Contractor’'s Commissioning Supervisor shall be responsible for ensuring that suitably qualified
personnel are available at all required sites during the period of the system tests to ensure that any

abnormal behaviour can be immediately identified and corrective action taken as required.

During any tests that require active and/or reactive power to be exchanged with the ac power

system(s), Contractor shall provide, prior to any individual test, predicted values of these expected
power exchanges.

All commissioning activities shall be coordinated with the RFO and Company's ECC operators to O»W(
ensure the electrical ac power systems are configured correcily for the test being performed. W
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The system tests listed in this section shall commence only when the RFO is satisfied that the CSC of

equipment, sub-system and system have been successfully completed. Additionally, Contractor shall

ensure the following:

e Sequence of Events Recorder is cleared of all previous alarms and events.

o All applicable relays are cleared of any excess information stored.

* All alarms and events are reset locally and remotely to ECC/BCC.

Under exceptional circumstances due to constraints of equipment availability during the installation and

commissioning program, it is permissible for the Commissioning Supervisor, on written agreement with

Company Representative, to waive or deviate from specific sub-sections of the previously accepted

Commissioning Procedure (CPR). The circumstances and justification for this deviation must be fully

recorded in the CPR test results documentation. Also, the Commissioning Supervisor shall ensure that

any deviations from the accepted CPR are adequately communicated to all necessary individuals or
groups including the representatives of Company, the RFO and ECC/BCC.

The Commissioning Supervisor will record the satisfactory completion of each test or commissioning

stage. This will be in the form of signature and date, and where appropriate, recorded values, and will

complete the permanent record of the work having been completed.

In addition, the Commissioning Supervisor will maintain a detailed log of the tests performed, which will

include any relevant background information which may be useful at a later date during any

investigation of the circumstances surrounding a particular test. This will provide the details of observed

performance, test results, local and remote alarm or event descriptions, and any mis-operation and

corrective actions taken.

Each day the Sequence of Events Recorder (SER) record and applicable trends shall be saved as a

separate file. Where instruction is given to endorse the recorded data results, the Commissioning

Supervisor will record in this document the time and date the test took place. The time stamp of the

SER information shall be periodically checked to ensure that it is still correct. In addition, remote alarms

and indications to ECC/BCC shall also be verified during the testing procedure.

X

L
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All equipment mis-operation or suspect events will be investigated before proceeding with the system

tests to ensure the safety of the personnel, ac power system reliability and that the station equipment is
not subject to unnecessary risk or failure.

For any equipment that is being re-energised, after being isolated for maintenance purposes,
Contractor shall perform a second inspection (similar to the pre-energisation inspection described
above) to ensure that there the equipment is fully restored for normal operation.

The circumstances surrounding any continuing or on-going work (e.g. work on another non-needed
filter) shall be subjected to careful scrutiny by Contractor, representatives of Company and the RFO to
ensure that there is no risk to personnel and that these activities cannot corrupt the tests or influence
the behaviour of any performance requirements or protection circuits, etc. In making this assessment,

Contractor shall take into account any temporary facilities or equipment required to be in use for such
work.

Commissioning Supervisor(s) will investigate any alarms relating to any equipment which are
annunciated and adjudicate jointly with Engineer to decide whether it is safe to proceed with testing. All
alarms which remain un-cleared at the commencement of any energised tests shall be recorded, and

documented together with an investigation report for each individual alarm.

14.2 Documentation Required

Prior to starting this activity, Contractor shall submit, for Engineer's review and Acceptance, the
following documentation:

e Completed Commissioning Check List (CCL);

e Accepted Commissioning Procedures (CPR);

e Operating single line diagrams of the portion of system(s) being energised;
e Up-to-date ‘as built’ drawings;

e Site test organization chart; g(}(

e Documentation showing Punch List “A” items are cleared; \‘\I\J
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Updated list of all outstanding Punch List “B” items;

Results of simulations for models requiring benchmark (as described in Section 8.5.3);

Specification Compliance Sign Off List (SCL) to be completed during this phase;

Turnover and Commissioning Package (TCP) to be completed during this phase; and

°

System Studies required to support planned testing program.

All required documentation listed above shall be made available to Engineer by Contractor during the
testing, if requested.
14.3 Quality Control

Contractor shall adhere to the requirements of Exhibit 7 “Quality Requirements”.

14.4 Testing Results and Reports

Any failure or abnormal event during Dynamic Commissioning shall be immediately reported to the
representatives of Company and to the RFO who will be in continuous contact with representatives at

the ECC/BCC as required. Section 6.2 of this Specification is also applicable.

14.5 Requirements

14.5.1 Optional Requirements

The option of completing Back-to-Back and/or Loop Power Testing (as defined below) is available to
Contractor as a means to reduce project risk associated with schedule and equipment with long lead
delivery times and/or to stress equipment to power levels beyond that available during this phase of
testing. If Back-to Back or Loop Power Testing is deemed a desirable option for Contractor to
complete, the following notes shall apply:

+ Back-to-Back Testing: This testing mode involves taking each of the two poles at the converter

station(s) and arranging one pole to operate as a rectifier and the other to operate as an inverter
with their high voltage terminals shorted outside the converter station. The advantage of this
mode is that it allows the long lead converter station components (such as valves, transformers,
cooling system, etc.) to be stressed without the need for a dc transmission line. Conceivably,

while operating in this mode, each pole can be loaded to a Contractor determined maximum
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nominal power level, while ensuring that no components are overloaded or suffer any increased
loss of life. This could allow for testing of various protection, control and alarm systems without
major disruptions to the ac power system(s) or grid(s). This could be done at each converter
station independently or depending on availability of duplicate resources, in parallel. The power
levels that could be expected to be reached would depend upon the amount of reactive power
support available at each station. Pending confirmation by Contractor during detailed design, if
two high inertia synchronous condensers (HISC) are in service at Soldiers Pond (SP), it is likely
that enough reactive power will be available for maximum steady-state power testing at that
converter station. Once again pending confirmation by Contractor during detailed design, at
Muskrat Falls (MF), at least two MF generators will likely be required to provide sufficient
reactive power to enable full load testing. Harmonic constraints and consideration to other
technical issues such as self-excitation of nearby units would also need to be addressed by
Contractor if this testing mode is considered.

o Loop Power Testing: This testing mode was originally conceived to allow the converters to
circulate current over the link to reduce ice adhesion on the overhead transmission lines during
icing periods when the link is lightly loaded. From a commissioning standpoint, as long as the
dc transmission lines, including the HV cables, are available for service, and the grid is
connected at the ac switchyards at Muskrat Falls and at Soldiers Pond, then loop power
commissioning can proceed. This test mode would allow equipment located at each converter
station and transition compound, including the overhead transmission lines and the cables to be
stressed. This mode will require similar system reactive power requirements as those described
in the Back-to-Back testing mode discussed above; however, this mode will require additional
real power contributions from the ac power system to offset the losses expected while operating
in this mode. The HVdc control system shall be configured such that the losses can be provided
from either the Labrador or from the island ac power systems and the need for a special cross
tripping protection scheme shall be evaluated by Contractor to ensure that in the event of the

loss of one pole, the system will not inadvertently result in unplanned power transfers beyond

those identified in the previously accepted CPR. @

14.5.2 Mandatory Requirements

The Low Power Testing and Commissioning phase involves transmission of low power from Labrador, qul’
through the Labrador Island Transmission Link (LITL) to the Island ac power system. This phase of
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commissioning is intended to allow preliminary commissioning of the HVdc link before hydro generation

becomes available in Muskrat Falls and potentially before high inertia synchronous condensers become

available in Soldiers Pond. Preliminary system studies which have been performed by Company,

which shall be confirmed by Contractor detailed design, have indicated that the maximum power that

can be transmitted over the LIL HVdc link without compromising existing ac power system stability in

the event of a fault during this phase is as follows:

1. A maximum of 225 MW may be exported from Labrador over the LITL without reactive
power support from the Muskrat Falls Hydro Generating Facility. Loading the HVdc link

beyond this limit would likely result in unacceptable post-fault recovery voltages which could

result in the loss of the HVdc link and ultimately loss of ac power system stability in

Newfoundland.

2. An export of 225 MW from Labrador over the LITL would result in an import of approximately

220 MW at Soldiers Pond. Preliminary load flow and transient stability analysis indicate that

the import of 220 MW is acceptable for conditions where the Hydro Transmission System on

the Island of Newfoundland is loaded in excess of 1250 MW.

3. For conditions where the Hydro Transmission System on the Island of Newfoundland is
loaded below 1250 MW, import to the Island over the LIL should be limited in accordance

with the following table which will prevent the shedding of loads set to trip at 58.0 Hz:
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Table 10-1 - Guideline for Maximum Unit Loading

(as per Hydro Operating Instruction T-068)
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It should be noted that the analysis described above is preliminary. It is recommended that results be
confirmed and that a more comprehensive analysis be performed by Contractor during the final design
stages of the LIL and during operational studies. Until confirmed by detailed studies, Contractor shall

assume that a maximum of 175 MW can be transmitted over the HVdc link without units in Muskrat

Falls or in Soldiers Pond.

Ultimately, during this phase of commissioning and testing, it is required that each component, sub-
component and associated systems be energised and tested to their maximum ratings and/or most
onerous operating condition(s), as permitted by the ac power system(s). It is also critical to prove that
the HVdc systems provided function as they were designed to do so and that all supplied equipment
meets or exceeds all requirements as specified. During this phase, it is also critical that Contractor

verifies or benchmarks the simulation models used during the Factory Performance Testing as

described in Section 8.5.3.
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Finally, tests to be performed as required by standards identified within Section 2.1 shall include, but

not necessarily be limited to, the following (by mutual agreement some of these tesits may be
completed during the DCHP phase):

e |Intertrips, interlocks, blocking/unblocking signals and trip test;

e dc system configuration and in operation — (bipolar, monopolar ground return, monopolar

metallic return);
« High voltage energisation (converter busbar, filters busbar);
¢ ac filters and reactive power compensation energisation;
s Converter transformer energisation;

e Open line test (converter and converter-transmission line-cable, rectifier side and inverter
side);

e Start and stop sequences;

e Steady state operation at minimum power transfer;
e Protective blocking and tripping sequences;

e Power and current ramping;

e Steady state operation test;

e Reactive power control (as loads permit);

e Overload test/temperature rise measurements (bipolar and monopolar configuration) (as
loads permit);

¢ Harmonic performance and filter components rating (as loads permit); \84
e Tap changer control set; Ojj{}

e Rated to reduced voltage transfer;
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e dc — Switchgear operation — transferring power (bipolar, monopolar ground return,

monopolar metallic return, pole isolate/connect, single electrode line operation);
e Online and offline cable switching activities;
e ac/dc auxiliary services changeover and/or failure;
¢ Main switching equipments (ac filters, dc filters (if required));
e Control function (operator control, remote control, remote access, local control);
e Dynamic performance testing (Step response);
¢ Control modes transfer (power control to current control, and others);
e Commutation failures (Induced);
e Electromagnetic compatibility;
e Audible noise (test in DCHP only);
e Electromagnetic interference;
e Electrode line protection test;
e Online and offline fault location accuracy test on HV lines and electrode line (as required);
e Loss of telecom, auxiliaries or redundant equipment;

e Ac power system interaction / control (frequency control, reactive power regulation,
temporary overvoltage control);

e Round power/Loop Power/circulating-power tests (IEEE Standard 1378-1997 Section 9.3);
e Operation at minimum current;

e Power ceiling limiters; é/)(

e Sub-synchronous oscillation damping controls (if required); W
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e Loss of ac-feed to converter (if required);
e Reduced Voltage operation;
» Loss of pole - power transfer functionality;

» Paralleling of overhead transmission lines during monopole operation; and

* All other performance testing necessary to prove that the HVdc system provided meets or

exceeds all performance requirements as specified and as applicable to the load levels

being transmitted.

Additionally, if possible, Contractor shall demonstrate the protection system performance by staged

fault tests. Tests to be performed shall include, but not necessarily be limited to, the following:

o Fault within the pole differential zone

o Fault within the line differential zone (with/without telecommunications), including dc line

faults, cable faults, and electrode line faults

o Fault on the ac power system side

Should Company be unable to arrange for any of the above staged faults for ac power system stability

reasons, then Contractor shall demonstrate by alternate means the following performance parameters:

d) Selectivity (correct identification of the zone under fault)

e) Stability (correct protection sequence to clear the faulty zone)

f) Reliability (main and backup system of the control and protection system are properly

coordinated)

If possible, Contractor shall also demonstrate, in a similar manner as above, the correct protection

performance of all protection functions including the following faults that cannot be staged:

iii.  Converter valve faults including flashover across a valve

of(
W
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iv.  Fault to ground on secondary of converter transformer feeding highest voltage section of

twelve pulse valve group

14.6 Special Considerations

It shall be noted that the ac parameters currently provided within the General Technical Requirements (
document No. ILK-SN-CD-8000-EL-DB-0002-01) are representative of the ac power system once the
LCP project is fully commissioned and placed into service. For example, in Soldiers Pond, the minimum
short circuit level for design purposes is 2,771MVA, which assumes that only one High Inertia
Synchronous Condenser is in service at Soldiers Pond whereas in Muskrat Falls, the minimum short
circuit level for design purposes is 2,730MVA, which assumes that three hydro units are online in
Muskrat Falls and one 315 kV transmission line out of service between Muskrat Falls and Churchill
Falls.

During commissioning, special consideration shall be given for the case where the HVdc system is
placed into service before units are available at Muskrat Falls or at Soldiers Pond. During this operating
condition (which could potentially last for a number of months during construction of the other assets
affiliated with the LCP project and other Island upgrades) minimum short circuit levels at Muskrat Falls
and Soldiers Pond are 1,560MVA and 1,984MVA, respectively. It should be noted that when operating
at short circuit levels below those as specified in the General Technical Requirements document No.
ILK-SN-CD-8000-EL-DB-0002-01, the control system response requirements as specified will be
relaxed whilst ensuring that the HVdc link operates in a stable manner up to power dispatch levels
equal to those tested to during DCLP. During this time, it is also recognized by Engineer that features
such as the frequency controllers etc. will need to be tuned as required to ensure acceptable response
with the rest of the system(s).

As a result, Contractor shall complete system studies as required to determine the impact of placing a
filter or reactive bank in service when no rotating units are available in either MF or in SP to provide
dynamic support. With limited reactive support available from the ac power system to maintain ac
voltages, Contractor shall propose for Engineer review and Acceptance a plan to commission each
bank and to operate the converter without exceeding maximum acceptable voltage levels at any
locations within the respective ac power system. It should be noted that when operating at short circuit
levels below those as specified in the General Technical Requirements document No. |ILK-SN-CD-
8000-EL-DB-0002-01, higher than normal voltages could be experienced at the Muskrat Falls bus when 08)(
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filters are placed online. If deemed necessary, any additional equipment (such as reactor, etc.)
required to keep voltages within acceptable maximum limits to allow for energisation of the individual
filters, shall be handled as a Change.

Also, without dynamic support available in MF, the Labrador converter station would be connected to
Churchill Falls through two 315kV ac transmission lines. In the event that one of these lines are out of
service for maintenance and the second line experienced a single pole reclose, higher than specified
negative sequence levels would be experienced. This could potentially require increased ac filter
ratings at the MF converter station to account for higher 3™ harmonic. If required, this would be
considered outside the design requirements specified and shall be handled as a Change. It should also
be noted that under this circumstance, other alternative operational strategies (such as blocking single

pole reclosing on the 315kV ac line or blocking the converters) may be considered by Company.

In addition, special consideration is required to identify the impact to the harmonic impedance study
resulting from the contingencies associated with the special conditions of low short circuit levels
discussed above. Any adverse implications on the harmonic impedance search areas specified due to
the special conditions of low short circuit levels discussed above shall be evaluated by Engineer during
detail design and if required, handled as a Change.

14.7 Completion

Contractor shall submit to the Engineer the completed Specification Compliance Sign Off List (SCL)
upon the successful Dynamic Commissioning at Low Power (DCLP). The SCL shall be signed by
Contractor, Engineer and the RFO and shall include a note that further verification and testing is

required during the DCHP phase. It shall also include the maximum power level that the converters
have been proven to reliably transmit.

Also, Contractor shall submit an updated Turnover and Commissioning Package (TCP) to the Engineer
upon the successful Dynamic Commissioning at Low Power (DCLP). The updated TCP shall include

any changes accepted by Engineer that were made to any of the testing procedures or equipment
requirements during the DCLP phase.

‘X
g4
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15 TRIAL OPERATION AT LOW POWER
15.1 General

The Trial Operation at Low Power is the testing phase prior to Substantial Completion and issuance of
the first Turnover Acceptance Certificate (TOC) following successful completion of the Trial Operation
at Low Power.

Its purpose is to allow Company to evaluate the system operating in its typical mode of operation and
environment at loads up to maximum load tested to during DCLP.

The care and custody of the equipment, system and facility remain with Contractor,until Substantial
Completion while any arising isolations requiring worker protection will be completed under the
jurisdiction of Company’s WPC through Contractor requested RFO coordination.

15.2 Documentation Required

Prior to starting this activity, Contractor shall submit, for Engineer's review and Acceptance, the
following documentation:

e Completed Commissioning Procedure (CPR);
¢ Turnover and Commissioning Package (TCP);
e Work Protection Code (WPC) forms closed;

e Up-to-date ‘as built’ drawings;

* All reports (as described in Section 6.2) that detail failure/abnormal operation events;

e Documentation showing Punch list “B” items are cleared (Punch List “A” items have been
cleared since before Dynamic Commissioning);

» |f necessary, certain Punch List “B” items may be carried through this phase, providing

written agreement from Company is obtained and a date for the clearance is provided.

All required documentation listed above shall be made available by Contractor during the phase, if

requested.

o)k
W
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15.3 Scheduling

The Trial Operation at Low Power period shall begin directly following the successful completion of the

DCLP phase. Any delay in the start of Trial Operation shall be notified by Company and handled in
accordance with the Articles. Upon the start of this phase, Contractor shall successfully demonstrate

Trial Operations of the system during a period of not less than 30 consecutive days. To allow for field

tuning, calibration and/or adjustments of the system Contractor shall be permitted 90 days to complete

this demonstration. It should however be noted that any field modification and/or adjustment

performed during this testing phase may result in further quality, CSC and/or DC testing and

commissioning checks.

15.4 Successful Trial Operation Defined

Trial Operation at Low Power shall be a 90 days period where during this period, an uninterrupted

period of normal operation of not less than 30 days is required, during which the all equipment and

facilities provided in this package shall be fully operational up to maximum power transfer levels proven

during the DCLP phase. Should the Trial Operation be interrupted by any action which is not expected,

planned or coordinated then the Trial Operation shall be repeated as required. Interruptions outside of

Contractor control attributable to connecting ac power system requirements shall not be considered as

an interruption to the trial operation.

The Trial Operation at Low Power shall demonstrate the following:

¢ The system provided by Contractor meets or exceeds the requirements as specified in the
document No. ILK-SN-CD-8000-EL-DC-0001-01 “Performance Requirements” (noting that
some requirements may not be met as described in section 11.6, some requirements may

require high power and the availability and reliability performance shall be demonstrated

during the Performance Guarantee Assessment Period);
e No main circuit equipment malfunctions or faults;

¢ No stall or malfunction of RTUs or input/output modules;

¢ No Contractor supplied communication equipment malfunctions;

e No ac and dc protection malfunctions;

3
aﬁw
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e Stable operation for all system configurations and operation modes;

e No failure or malfunction of SCADA equipment;

e No failures or major alarms of any kind;

¢ No functional, system and/or operational limitation or issue;

e No event that requires any type of manual intervention from operators.

15.5 Mitigation Measures Resulting from an Unsuccessful Trial Operation Period

If Contractor is unable to demonstrate a successful Trial Operation in the permitted 3 month window,

for any reason, there will be a formal and documented design review process completed by
Contractor, at no additional cost to Company.

The resulting analysis shall be delivered formally as a presented report to Engineer for review and

Acceptance, within 5 calendar days of the final failed Trial Operation attempt. This analysis will include
and/or address, as a minimum, the following:

e General system operational overview;

e General review all MC, CSC, and DC testing results;

e All Trial Operations events noticed;

e All results deemed successful;

e All results deemed unsuccessful;

¢ Root cause analysis of the issue(s);

e Available mitigation options and pros/cons of each option;

e Detailed risk assessment of the above options, with specific attention paid to any work
resulting in retesting and/or re-commissioning activities;

e Detailed mitigation plan outlining Contractor recommended option to correct the issue(s), OB/)(

including the following: W
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o Scope of Work to implement changes required;

o Detailed schedule to design, document, implement, and test changes and re-test
effected equipment and/or subsystems;

o Resource required to implement Work;

o Changes in any quality and/or performance specifications; and

o Estimated duration of any outages required to complete the Work.

15.6 Testing Results and Reports

Any failure or abnormal event during Trial Operation at Low Power shall be reported to Engineer,
Company Representative and to the RFO who will be in continuous contact with representatives at the

ECC/BCC as required. Section 6.2 of this Specification is also applicable.
16 TURNOVER ACCEPTANCE AT LOW POWER

Once the Trial Operation at Low Power has been successfully completed, Contractor shall submit a
request for the Turnover Acceptance Certificate (TOC) For Low Power to be issued by Company. At
this stage all commissioning spare parts shall be re-stocked (or a plan shall be in place to restock within
acceptable timeframes), all final documentation submitted, and site restored for normal operations
(except for equipment, facilities etc. that have been Accepted to by Engineer as being required for the
DCHP phase).

Turnover Acceptance shall be the formal transfer of documentation and responsibility for the operation
and maintenance of the complete HVdc system and associated facilities as defined on the Turnover
Acceptance Certificate.

The Turnover Acceptance Certificate (TOC) For Low Power shall address, but shall not be limited to,
the following subjects:

5. All pertinent documentation shall be included, but not limited to;
a. The Accepted complete QA/QC documentation packages;

b. All Accepted testing and commissioning documentation identified within this %ﬂ(

specification; VJ\/
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c. The final ‘As Built’ drawings, equipment specifications, and other required project

documentation;

d. The history docket with current Punch List, Preservation records,

management plan and record, change management procedures and records,

equipment id and tagging indexes;

e. The Operations and Maintenance manual with all required information to run and

maintain the system (i.e. start up procedures, preventative maintenance procedures

and intervals, recommended spares, etc.);

f. Backup ‘As Built’ electronic copies of all software files, programs, models, simulation

Interface

software, logic files, etc. that are running on equipment provided in this package;

6. Transfer of documents as per latest Supplier Document Register (SDRL Item A01);

7. Transfer of spare parts from Contractor to Company with Preservation procedures applied to

idle equipment and spare patrts;

8. Transfer of keys, permits, authorisations, native software application files, licences, etc.;

9. Punch List with remaining Work that shall be performed during Warranty period, this list shall

be agreed between Engineer and Contractor.

17 BURN-IN PERIOD (IF REQUIRED)

Once the Turnover Acceptance Certificate (TOC) For Low Power has been signed by Engineer,
Contractor shall be granted a pericd of up to a maximum of ninety (90) days to allow for equipment
Burn-In. It should be noted that in the event that the Dynamic Commissioning at High Power

commissioning phase begins before this period ends, the Burn-In period shall end at the start of the

Dynamic Commissioning at High Power commissioning phase.

Once this Burn-In period is complete, the Performance Guarantee Assessment Period as defined within
the Articles and as further described within document No. ILK-SN-CD-8000-EL-DC-0001-01
“Performance Requirements” shall begin. Also, once this Burn-In period is complete, the HVdc Link will

continue to be dispatched as required, at loads up to those tested to during DCLP, by Company to

supply energy to the Island ac power system.
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18 DYNAMIC COMMISSIONING AT HIGH POWER (DCHP)
18.1 General

After the HVdc link and associated equipment has been successfully proven at power levels below 175-
225MW (i.e. maximum load tested to during DCLP), the next mode of testing would involve
transmission of up to maximum rated power, including overloads, from Labrador, through the LIL into
the island ac power system. This mode of operation is intended to allow final testing and
commissioning of the entire HVdc link (including the integrated system), assumes power levels up to
900MW are available to be transmitted and that short circuit levels of the system(s) are as specified in
the General Technical Requirements document No. ILK-SN-CD-8000-EL-DB-0002-01. Before
transmitting power above the low power limitations described previously in the Section 11, it is
assumed that all components of the HVdc system have been thoroughly tested and proven and that all
testing that could have been done during a previous testing phase has been completed with
satisfactory results. It also assumes that the cable switching operations and that the loss of pole -
power transfer operability has been adequately tested and proven. Finally, it assumes that before
entering this phase of commissioning, that the system and HVdc models used during FAT testing
(RTDS, PSCAD, PSS/E) have been benchmarked or verified and that similar system responses have
been observed during the low power testing phase.

Other general description and requirements as detailed in Section 11.1 are also applicable.

18.2 Documentation Required

Prior to starting this activity, Contractor shall submit, for Engineer's review and Acceptance, all
applicable documentation as stated in Section 11.2 in addition to the following:

e Dynamic Commissioning at Low Power (DCLP) commissioning report;
* Signed Specification Compliance Sign Off List (SCL) from DCLP; and
e Updated Turnover and Commissioning Package (TCP) from DCLP.

All required documentation listed above shall be made available to Engineer by Contractor during the
testing, if requested.

§Y
W

Form Number F-0000-40AF-1-0006 Revision 00 SNC-Lavalin Inc.



CIMFP Exhibit P-03017 Page 302

TESTING AND COMMISSIONING i
Revision
Q)) Engineering Technical Specification
Nalcor Doc. No. ILK-SN-CD-8000-EL-TS-0013-01 DA
SNC-LAVALIN B Bt
SLI Doc. No. 505573-8000-47ES-9000 02 17-Mar-2014 63
18.3 Quality Control

Contractor shall adhere to the requirements of Exhibit 7 “Quality Requirements”.

18.4 Testing Results and Reports

As described in section 11.4.

185 Requirements

During the course of Dynamic Commissioning at High Power (DCHP), it is expected that each
component be tested to their maximum ratings and/or most onerous operating condition(s), unless
limited to do so by the capabilities of the ac power system(s). It is also critical to prove that the HVdc

system supplied meets all requirements and power ratings as specified.

During the high power testing phase, Contractor, in conjunction with the RFO, shall always ensure that
ac power system stability is never placed at undue risk. This means that when operating at loads
beyond those that could result in loss of stability of the island ac power system, that the other pole shall
always be in service (and ready to take over power transfer in the event of a pole trip) and that all
redundant components shall be in service such that no single contingency will result in the loss of more
than one pole or cable. It shall also be required that all testing to be completed during this phase be
previously proven using offline testing methods such as FPT or DPT to verify expected system
responses. [f at any time the responses differ from what is expected, Contractor shall investigate to

confirm the reason for the discrepancy before continuing with further testing.

During this phase of commissioning, it is required that Contractor provide a thorough Commissioning
Plan and detailed schedule to the RFO in order to ensure that the ac power system is available and
properly configured to support such testing. During this phase, it is also to be expected by Contractor
that additional integrated system testing will be required to ensure the entire system (including
components and other systems that have not been provided by Contractor) function as they are
intended. Contractor is expected to fully support these commissioning requirements where appropriate

to do so. Integrated system commissioning will be led by the RFO in conjunction with Contractor as
required.

All other requirements and specific tests required as detailed in section 11.5 are also applicable. (ﬁ/)(
However, it should be noted that there is no need to repeat specific tests that have been previously

W
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proven during Dynamic Commissioning at Low Power (DCLP) unless differing results could be

expected due to the increased loads available during this phase.

During this phase, it is also critical that Contractor analyse and test the interaction of the LIL HVdc link
with the Maritime HVdc Link. Testing during this phase shall include any testing necessary to prove the

operability of the system with both links in service and the associated run-up and run-back functions

associated with each link.

Other general description and requirements as detailed in Section 11.5 are also applicable.

18.6 Completion

Contractor shall submit to the Engineer the completed final Specification Compliance Sign Off List
(SCL) upon the successful Dynamic Commissioning at High Power (DCHP). The SCL shall be signed
by Contractor, Company Representative and the RFO.

Also, Contractor shall submit to the Engineer an updated Turnover and Commissioning Package (TCP)
upon the successful Dynamic Commissioning at High Power (DCHP). The final TCP shall be updated

to reflect any changes that were made to any of the testing procedures or equipment requirements
during the DCHP phase.

19 TRIAL OPERATION AT HIGH POWER

19.1 General

The Trial Operation at High Power is the final testing phase prior to the issuance of the second

Turnover Acceptance Certificate (TOC) following successful completion of the Trial Operation at High
Power.

Its purpose is to allow Company to evaluate the system operating in its typical mode of operation and

environment at loads up to maximum rated (including overloads).

The care, custody and control of the equipment, system and facility shall be with the RFO. It is &Q\
however expected that Contractor provide on-site support, as required, during this phase. /)f

!
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19.2 Documentation Required

Prior to starting this activity, Contractor shall submit, for Engineer's review and Acceptance, all

applicable documentation as stated in section 12.2 in addition to the following:

e Turnover Acceptance Certificate For Low Power

e Validated RTDS, PSCAD énd PSS/E models.

All required documentation listed above shall be made available to the Engineer by Contractor during

the testing, if requested.

19.3 Scheduling

The Trial Operation at High Power period shall begin directly following the successful completion of

the DCHP phase. Any delay in the start of Trial Operation shall be notified by Company and handled

in accordance with the Articles. Upon the start of this phase, Contractor shall successfully

demonstrate Trial Operations of the system during a period of not less than 30 consecutive days. To

allow for field tuning, calibration and/or adjustments of the system Contractor shall be permitted 90

days to complete this demonstration. It should however be noted that any field modification and/or

adjustment performed during this testing phase shall remain to be governed and controlled by

Contractor’'s Change Control Program, and may result in further quality, CSC and/or DC testing and

commissioning checks.

19.4 Successful Trial Operation Defined

Trial Operation at High Power shall be a 90 day period where during this period, an uninterrupted

period of normal operation of not less than 30 days is required, during which the all equipment and

facilities provided in this package shall be fully operational up to maximum rated power including

overloads. Should the Trial Operation be interrupted by any action which is not expected, planned or

coordinated then the Trial Operation shall be repeated as required. Interruptions outside of Contractor

control attributable to connecting ac power system requirements shall not be considered as an

interruption to the Trial Operation.

The Trial Operation at High Power shall demonstrate the following:

oﬁ(
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e The system provided by Contractor meets or exceeds the requirements as specified in the
document No. ILK-SN-CD-8000-EL-DC-0001-01 “Performance Requirements”. (noting that
the availability and reliability performance shall be demonstrated during the Performance
Guarantee Assessment Period);

e No main circuit equipment malfunctions or faulis;

e No stall or malfunction of RTUs or input/output modules;

¢ No Contractor supplied communication equipment malfunctions;

e No ac and dc protection malfunctions;

e Stable operation for all system configurations and operation modes;

e No failure or malfunction of SCADA equipment;

¢ No failures or major alarms of any kind;

e No functional, system and/cr operational limitation or issue; and

¢ No event that requires any type of manual intervention from operators.

19.5 Mitigation Measures Resulting from an Unsuccessful Trial Operation Period

As described in section 12.5.

19.6 Testing Results and Reports

Any failure or abnormal event during Trial Operation at High Power shall be reported to Company
Representative and to the RFO who will be in continuous contact with representatives at the ECC/BCC

as required. Section 6.2 of this Specification is also applicable.
20 TURNOVER ACCEPTANCE AT HIGH POWER

Once the Trial Operation at High Power has been successfully completed, Contractor shall submit a
request for the Turnover Acceptance Certificate (TOC) For High Power to be issued by Engineer. At
this stage all commissioning spare parts shall be re-stocked (or a plan shall be in place to restock within

acceptable timeframes), all final documentation submitted, and site restored for normal operations.
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Turnover Acceptance shall be the formal transfer of documentation and responsibility for the operation

and maintenance of the complete HVdc system and associated facilities as defined on the Turnover

Acceptance Certificate.

The Turnover Acceptance Certificate (TOC) For High Power shall address, but shall not be limited to,

the same items identified in section 13.
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APPENDIX A

Special Tests
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Special Tests for HVdc Systems

Contractor shall implement the following tests in order to verify the static characteristic of the rectifier

and inverter side of the HVdc controllers. The static characteristic shown below is only a typical

characteristic; the supplier shall use for this purpose the final characteristic results from the design. The

scheme shown herein is intended to provide only a guideline, and not a design criterion.

The following are the special tests to be considered:

a. Special Test 1: Controller Characteristic — Rectifier side (Control Ignition Angle, Idc-control,

VDCOL, Idc-min, Alpha-min).

b. Special Test 2: Controller Characteristic — Inverter side (Gamma constant control, Idc-control,

VDCOL, Idec-min).

Special Test 1: Controller Characteristic — Rectifier side (Control Ignition Angle, Idc-control, VDCOL,

Idc-min, Alpha-min).

The purpose of the test is to verify the static characteristic of the rectifier side. The dc voltage in the

inverter side shall be kept fix for any point to be recorded and changed for the other point on the static
characteristic defined as Ed1, Ed2, Ed3, Ed4, Ed5, Ed6, and Ed7. The reactive power and harmonic

level must be considered carefully during the test. This test verifies the alpha minimum characteristic,

the Idc-control performance, the VDCOL characteristic, Idc-MIN characteristic and control modes

transfer.
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Scheme A-1: Static Characteristic of Rectifier Side of HVdc System
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Special Test 2: Controller Characteristic — Inverter side (Gamma constant control, Idc-control, VDCOL,
Ide-min).

The purpose of the test is to verify the static characteristic of the inverter side. The dc current in the
rectifier side shall be kept fixed for any point to be recorded and changed for the other point on the
static characteristic defined as 1d0, Id1, |d2, 1d3, Id4, and |Id5. The reactive power and harmonic level
must be considered carefully during the test. This test verified the gamma constant characteristic, the

Idc-control performance, the VDCOL characteristic and ldc-MIN characteristic and control modes
transfer.
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Scheme A-2: Static Characteristic of Inverter Side of HVdc System
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APPENDIX B

Testing and Commissioning Process Scheme
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APPENDIX C

Electromechanical Equipment Inspection and Tests
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Individual Equipment to be

Tested at Site as per

Y

ltem Manufacturer's Additional Tests to be Considered
Recommendation
1 Valve Hall
: . Coolant hydraulic pressure tests

1. Thiyetator Nelve Unite Individual thyristor level tests inc. interface to control system

1.2 Earth Switches Measure resistance of main contacts

1.3 Busbar and Connectors Joint resistance measurements

1.4 dc Surge Arrester Test external insulation

1.5 Fibre Optics Fibre optic loss measurements

17 Cooling Plant Pressure tests; !eakage tests; motor tests; running tests;
water conductivity measurements

1.8 Ground Fault Detector Check settings by current injection

19 HV Bushing (Tap) Test e_xternal insulation with insulation power factor test and
capacitance measurement

1.10 dc Bushing (HV And Neutral) Test external insulation with insulation power factor test

Control And Protection
2
System

21 Control System Test I{O (including spares) from source to destination
Functional tests

2.2 Transient Fault Recorder Test all channels and triggering
Test communication channels and tripping according to the
protection function

53 Protective Rela Test I/O from source to destination

' y Functional tests (current injection); stability test for

differential protection; secondary injection from ct terminal
block (readings)
Test communication channels

24 Energy Meiers Functional tests (voltage and current injection)

2.5 Telecommunications System

2.6 Fault Locator Functional tests (voltage and current injection)

2l Sequence of Events Test channels and triggering

3 Auxiliary Services

31 MV Disconnect Switches Test insulation

35 Brsunid Switchiss Check MV te_rmlnals and t!ghtenlng
Measure resistance of main contacts

33 MV Gircuit Breakers Measure the resistance of main contacts

Test insulation

»Y
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Measure resistance, inductance and capacitance

3.4 MV Power Cables Test cable insulation with Megger

ac testing at nominal voltage for 24 Hrs

Emergency generator set will include tests of motor and
generator protection system and manual and automatic

control

Speed/frequency at no-load and on-load charge
Voltage regulation at no-load and on-load charge

N

3.5 Emergency Generator Sets Electrical protection tests (over-current, differential,
frequency, etc.)
Mechanical protection tests (over-speed, temperature, oil low
pressure, vibration, etc.)
Record at no-load frequency, voltage, oil pressure,
temperature
Test of Ah capacity for 10 hours. An Ah-versus-time chart

3.6 Batteries will be recorded
Check electrolyte level and density

3.7 Battery Chargers Test all alarms outputs by faults simulation

4 ac Switchgear

The resistance of converter station grounding grid will be
measured in order to verify the compliance with calculated
values. If the measured value of the grid resistance is higher
than specified values, Contractor shall take actions to reduce
this resistance to specified or calculated values.

4.1 Ground Grid The following parameters will be calculated and/or
measured:
Grid resistance
Touch voltage
Step voltage
Mesh voltage

15 Flexible, Rigid Buses and Check clearances, supports, sag, efc. (values shall be

. Shielding corre_cted fo_r temperature) ‘ .

Test insulation Check material compatibility of connector

4.3 HV Disconnect Switches Test insulation

4.4 Ground Switches Measure resistance of main contacts

4.5 HV Circuit Breakers Test insulation

Converter Transformers Record vacuum drying and oil tests during filling

Re-check oil sample

46 Test relay Buchholtz (injection of high pressure gas)

- Test insulation with insulation power factor test; measure

capacitance value.

4.7 Current Transformers Test magnetisation curves (of all CT's);

and others typical QY:{/
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parameter for Class: TPS, TPX, TPY, TPZ.

4.8 Voltage Transformers Capacitances measurement
4.9 I&lz)Surge Arresters (HV and Test external insulation
ac Filters Test insulation resistance; Measure capacitance, reactance,
4.10 resistance value of each element and record serial numbers
Impedance Vs Frequency curve
Plc Filters Check the condition of resistor, capacitor, coupling box
411 Measure reactor value

Measure capacitance value of each capacitor and record
serial numbers

Lighting (Outdoor and

412 Emergency)

Check illumination levels as per specifications.

5 dc Switchgear

Measure resistance of main contacts

5.1 dc Disconnector Switches . ;
Test insulation

5.9 dc Earthing Switches Set and test llnterlock dewge
Measure resistance of main contacts

53 Metallic Return Transfer Measure the resistance of main contacts
' Breaker (MRTB) Test insulation capacitance, reactance, resistance values

The resistance of converter station grounding grid will be
measured in order to verify the compliance with calculated
values. If the measured value of the grid resistance is higher
than specified values, Contractor shall take actions to reduce
this resistance to specified or calculated values.

5.4 Ground Grid The following parameters will be calculated and/or
measured:
Grid resistance
Touch voltage
Step voltage
Mesh voltage
Check installation, grounding, type, ratings, etc., as per

. nameplate, drawings and specifications

55 de Voltage Divider Check conditions and tightening of primary terminals
Test ratio

5.6 dc Surge Arrester (HV, Neutral)  Test external insulation
Test insulation resistance

57 dc Eilters Measure capacitance, reactance, resistance values of each

element and record serial numbers g\‘
\\&

Impedance vs. frequency curve

6 Fire Protection

2
v)
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7 Transition Compound

dc Disconnector Switches

Measure resistance of main contacts
Test insulation

7.2

dc Earthing Switches

Measure resistance of main contacts
Test insulation

7.3

High Speed Switches

Measure resistance of main contacts
Test insulation

Transition Compound

8.1

Ground Grid

The resistance of converter station grounding grid will be
measured in order to verify the compliance with calculated
values. If the measured value of the grid resistance is higher
than specified values, Contractor shall take actions to reduce
this resistance to specified or calculated values.

The following parameters will be calculated and/or
measured:

Grid resistance

Touch voltage

Step voltage

Mesh voltage

8.2

dc Surge Arrester (HV, Neutral)

Test external insulation

L

%’J\/
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“Phased Approach” High Level Performance Reqguirements

These Phased Approach performance requirements are meant to create the Performance
Requirements for Pole 1 operation. Performance Requirements shall come into effect as soon as
the Bipole Dynamic Commissioning Complete milestone is reached pursuant to Exhibit 9, as that
Exhibit is revised in this Amendment.

All other performance requirements not detailed below remain as per the Agreement.

Contractor shall design, supply, install and commission the necessary equipment to satisfy the
following performance requirements for the Phased Approach:

During Pole 1 Operation the system shall be capable of reliably transmitting up to 225MW
(measured at Muskrat Falls dc transmission line terminals), at approximately +350 kV.

All performance and ratings requirements as specified in the Performance Requirements shall be
met for the short circuit levels as currently specified in document no. ILK-SN-CD-8000-EL-DB-0002-
01 “General Technical Requirements”, including associated Engineering Change Notices. Except that
the exclusions and dispensations detailed in section 11.6 of document no. ILK-SN-CD-8000-EL-TS-
0013-01 shall remain applicable to the performance during operation under conditions of “special
considerations”, i.e. the reduced levels of 1625MVA in MFA and 2237MVA in SOP. For this Phased
Approach and the conditions of “special considerations”, the Contractor and Company shall work as
follows.

a. During factory dynamic performance testing (FAT), Contractor shall demonstrate that all
ac and dc fault recovery performance is reasonably met for conditions of special
considerations during monopole operation with HVdc power transfers up to 225MW. If
the recovery performance is far from the requirement, then the Contractor shall then
demonstrate the ac and dc fault performance that can be achieved at all minimum short
circuits levels during monopole operations with HVdc power transfers up to 900MW.
The purpose of this requirement is to prove that the system being installed meets
specification requirements when the short circuit levels are within the specified levels
and deviations to the specified performance are attributed only to the reduced short
circuit levels associated with special considerations.

b. If the results of the Contractors’ study programme (offline and online using PSSE,
PSCAD, and RTDS) for these conditions of “special considerations” show any responses
“that are not in accordance with the specified performance requirements, Contractor
shall arrange for a review with Company to determine if any of these responses can be
accepted or to consider what other alternatives are available. This review will also
consider whether any mutually agreed improvements can reasonably be made given
both the functional constraints associated with this type of work and the time
constraints of the agreed project schedule.

N
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iii. Harmonic performance and rating requirements during Pole 1 Operation:

a. It must be reminded that the ac filter design already exists and is based on the short
circuit and operation requirements as per the contract. Contractor therefore must
conduct an assessment of the performance and rating (including the revised background
distortions given in item iv) based on these special considerations and the above already
known canstraints.

b. If redundant ac filter sub-banks are installed, then all harmonic performance

requirements as specified in the Performance Requirements shall be evaluated and
rating requirements as specified in the Performance Requirements shall be met with any
one redundant filter out of service.
If redundant ac filter sub-banks are not installed, then all harmonic performance and
rating requirements as specified in the Performance Requirements shall be evaluated
with all ac filter sub-banks installed available in service. If harmonic performance and /
or rating requirements as specified in the Performance Requirements cannot be met,
Contractor shall identify the conditions under which these cannot be met, the level of
harmonic performance and rating violation, and identify the HVdc power transfer level
at which harmonic performance and harmonic rating requirements are met. If harmonic
performance and / or rating requirements cannot be met with one ac filter sub-bank out
of service, Contractor shall consider an automatic HVdc power run-back to a level which
can be adjusted by Company. This and other feasible technical alternatives, including
allowing the specified harmonic performance to be exceeded, shall be reviewed and
mutually agreed upon by Contractor and Company once the results of the ac filter
performance and rating studies are available and considering what can reasonably be
achieved given both the functional constraints and the time constraints of the agreed
project schedule.

v B
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AC filters shall be rated according to existing criteria specified in the originally agreed Performance
Requirements. However, during Pole 1 operation, background harmonic levels at each Converter
Station shall be adjusted, for ac filter rating purposes only, as follows:
ATl Muskrat Falls Converter Station Soldiers Pond Converter Station
i Currently Background Levels to be used for Currently Background Levels to be used for
Specified Levels | Phased Approach ac Filter Ratings | Specified Levels | Phased Approach ac Filter Ratings

2 1.00 0.24 1.50 0.04

3 0.80 0.84 2.00 2.12

4 Q.50 0.12 1.00 0.16

5 1.00 0.5 2.00 2.84

6 0.20 0.08 Q.50 0.06

7 1.00 0.32 2.00 1.04

8 0.20 0.04 0.40 0.02

9 0.50 0.08 1.00 0.4

10 0.20 0.06 0.40 0

11 0.80 0.12 1.50 0.2

12 0.20 0.04 0.30 0

13 0.80 0.18 1.50 0.72

14 0.20 0.04 0.30 0.02

15 0.30 0.02 0.80 0.02

16 0.20 0.02 0.30 0.02

17 0.50 0.08 1.00 0.1

18 0.20 0.04 0.30 0.02

19 0.50 0.06 1.00 0.06

20 0.20 0.02 0.30 0.02

21 0.20 0.02 0.50 0.02

22 0.20 0.04 0.30 8]

23 0.30 0.04 0.70 0.1

24 0.20 0.02 0.30 0.02

25 0.30 0.04 0.70 0.14

26 0.20 0.02 0.30 0

27 0.20 0.02 0.20 0.02

28 0.20 0.02 0.30 0

29 1.00 0.02 0.60 0.04

30 0.20 0.02 0.30 6]

31 0.90 0.02 0.60 0.02

32 0.20 0 0.30 0

33 0.20 0.02 0.20 Q

34 0.20 0.02 0.30 Q

35 0.80 0.02 Q.60 0.02

36 0.20 0 0.30 0

37, 0.80 0.02 0.50 0.02

38 0.20 0 0.30 0

39 0.20 0 0.20 0

40 0.20 0 0.30 0

41 0.70 0.02 0.50 0.02

42 0.20 0 0.30 8]

43 0.70 0 0.50 0

44 0.20 0 0.30 0

45 0.20 0 0.20 6]

46 0.20 0 0.30 0

47 0.60 0 0.50 0

43 0.20 0 0.30 0

49 0.60 0.02 0.50 Q

50 0.20 0 0.30 0
During Pole 1 operation, the HVdc controls shall provide reliable and stable power transmission. In
addition they shall help stahilise the ac system response following disturbances on the dc and ac
systems as far as can reasonably be achieved as set-out in item ii above.

The HVdc controls shall be provided with a (Priority 1) continuous reduced dc voltage operating
mode that allows for operation at a selectable voltage level from 100% down to 80% of nominal dc
voltage. Contractor shall provide this as an operating mode that is only selectable whilst the scheme

31-Mar-2017
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is off-line. Contractor shall identify the dc voltage level and corresponding power transfer levels
that can be accommodated while ensuring that all harmonic performance and rating criteria are met
based on the number of available ac filter sub-banks. Implementation of an online sequence that
allows for operation at a reduced dc voltage adjustable in the range from 80% to 100% of nominal
without the need to block shall be a Priority 2 item.

During Pole 1 operation, Contractor shall identify the voltage change on switching. If the voltage
change on switching criteria in the Performance Requirements cannot be met under all ac system
short circuit levels including those of special considerations, Contractor shall identify the ac system
short circuit levels at which the criteria can be met. Contractor shall ensure stable operation at all
short circuit levels down to, and including those of special considerations.

During Pole 1 operation, the reliability and availability of the complete Monopole shall be
guaranteed by Contractor. The period over which the guarantees are to be in effect shall be referred
to as the “Pole 1 Operation, Phased Approach Performance Guarantee Assessment Period”. This
period shall commence after the successful completion of trial operation and shall continue until the
beginning of Bipole Dynamic Commissioning at Low Power. The operation of the monopole will be
continuously monitored during the Pole 1 Phased Approach Performance Guarantee Assessment
Period to determine whether it meets the guarantees.

During the Pole 1 Phased Approach Performance Guarantee Assessment Period:

a. Scheduled outages, above and beyond those specifically approved by the Company,
shall not be permitted, except for those scheduled outages required for the
commissioning of Pole 2 ( where Pole 1 must be off) and for the purpose of integration
of Pole 1 and Pole 2 to form a Bipole scheme.

b. Contractor shall guarantee that the following reliability and availability criteria, using
definitions and criteria as currently defined within the existing Specifications, will be

met:
Parameter Maximum Permissible Design Value
Pole Forced Outage Rate < 8.0 per pole per year
Forced Energy Unavailability < 2.25% per year*

Note 1 - Calculated assuming a maximum continuous capacity (Pm) of 225MW during Pole 1
Phased Approach Performance Guarantee Assessment Period.

c. If the number of forced outage occurrences or the forced energy unavailability
calculated over the Pole 1 Phased Approach Performance Guarantee Assessment
Period, proves at any time throughout the period to be above the guaranteed values,
Contractor shall correct all design deficiencies and equipment defects at no cost to
Company.

\\Q\\\
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3-Apr-2017 (Rev 1)

Line Item | Site Value Value Value | Value Description Payment Schedule Criteria
(CAD) (GBP) (EUR) (USD)
Progressed using the following rules of |Supplier Document Register submitted with
credit: each invoice, noting status of each
a) 50% upon 1* submission of deliverable. Payment on individual Line Item
document by Contractor to Value:
Engineering deliverables Company o a) Milestone achieved when document
. . . . b) 20% upon 2™ submission of received by Company for first time
including: 1) Engineering . ;
: ; 5 \ document by Contractor to b)  Milestone achieved when document
STUSNE) D Syl g Company (if required) received by Company for second time
1.01-1.04 |Overall 24,090,308 0 0 including As-Builts; 3) . - .
i : c) Remaining amount of document c¢) Milestone achieved when document
Engineering FAT Tests and 4)
. . ) payment upon Accepted by returned Accepted by Company
Engineering Documentation (as Company
per SDR)
Payment to a maximum of 90% of
combined Line Item Values. Balance
upon Approval by Company of ALL
engineering deliverables.
For CAD: $592,488 payable in 3 equal Payment on total value of all Line Item
instalments for the first 3 months. The |Values. Payable per calendar month upon the
Project Management and remaing amount at later of the Effective Date or Contract
Controls, QA/QC, HSE and 1.634% (based upon 55 months duration |Execution
Log~108 Ouersll | 286900 | 16TA 9 O |Mobilization/Demobilization (St.|July 2014 toJanuary 2019) of remaining
John's Office) Line Items Value per calendar month.
For GBP; Full amount payable in 3 equal
instalments for the first 3 months
100% payment upon completion of Item |Milestone achieved at Completion of scope of
1.10 Overall 99,464 0 0 0 Training scope of work work as described in Exhibit 1 Scope of Work,
Section 2.7
8.33% (based upon 12 months duration) |Milestone achieved at Completion of first 12
1.11 Overall 636,197 0 0 0 Operation and Maintenance of Line Item Value per calendar month  |months of scope of work as described in
only applicable for bi-pole Exhibit 1 Scope of Work, Section 2.8
60 % payment upon completion of Trial |Payment of 60% upon Approval of Company
Operation of Pole 1 at Low Power and  |that Trial Operation of Pole 1 at Low Power
1.12 Overall 5,803,719 0 0 0 Warranty Cost 40% payment upon Substantial has been completed. Payment of 40% upon

Completion

issuance of Substantial Completion
Certificate.
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Line Item | Site Value Value Value | Value Description Payment Schedule Criteria
(CAD) (GBP) (EUR) (USD)
1.13 — 158,568 0 0 0 o — 100% payment gpon receipt b'y. !Vlilestone achieyed upon receipt of all
Company of all insurance certificates insurance certificates by Company
100% payment upon receipt by Milestone achieved upon receipt by Company
Company of Performance Bond in of Performance Bond in accordance with
1.14 Overall 3,607,241 0 0 0 Performance Bond accordance with Article 7 of this Article 7 of this Agreement and Exhibit 14 —
Agreement and Exhibit 14 — Performance Security
Performance Security
100% payment upon receipt by Milestone achieved upon receipt by Company
Company of Letter of Credit in of Letter of Credit in accordance with Article
1.15/1.16 Overall 1,489,850 0 0 0 Letter of Credit accordance with Article 7 of this 7 of this Agreement and Exhibit 14 —
Agreement and Exhibit 14 — Performance Security
Performance Security
Equal Monthly payments starting upon |Payable per calendar month upon completion
completion of mobilization of Contractor |of Mobilization of Contractor’s Staff and
2.01 MF 9,384,061 0 0 0 Site Management as defined in line item 2.02 and ending |Equipment (see [tem 2.02 below)
upon Pole 1 Mechanical Completion as
Approved by Company.
- 60% upon completion of mobilization [Milestone criteria to be defined in the
of staff and equipment (as defined in the |Mobilization Plan
Mobilization Plan) of Contractor at site
2.02 MF 526,638 0 0 0 Mol?ilization of Staff and - 40% upon completion of motl1ilizat~ion
Equipment of staff and equipment (as defined ina
revised mobilization Plan) of the
electromechanical installation
subcontractor at site
- 35% upon completion of mobilization |Milestone criteria to be defined in the
of Contractor’s Temporary Site Faciities |Mobilization Plan
(as defined in the Mobilisation Plan) at
site
- 25% upon completion of mobilization
of the electromechanical installation
; v subcontractor temporary facilities (as
2.03 MF 3,122,288 0 0 0 Temporary Site Facilities defined in the Mobilisation Plan) at site

- 40% will be paid in equal monthly
payments starting upon completion of
mobilization of Contractor’s tempaorary
facilities and ending at completion of
static checks for Bi-pole as shown in

Exhibit 9
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Line Item | Site Value Value | Value | Value Description Payment Schedule Criteria
(CAD) (GBP) (EUR) | (USD)
Payable monthly on achieved progress |Payment upon achieved progress (percent
2.04 MF 11,510,434 0 0 0 General Civil Works of the civil works as Approved by complete) as Approved by Company
Company
a) Engineering and Procurement a) Milestone achieved upon receipt by
payment 100% upon delivery of Company of Material Receiving Report.
AHU and Chillers for Value Halls at Report to show all material received
Site and inspected; any damages or
b) Construction payable monthly on deficiencies must be cleared to the
<45 MF 549,555 . . 9 Vabve Halls achieved progress of the building satisfaction of the Company to achieve
erection as Approved by Company this Milestone
b) Payment wupon achieved progress
(percent complete) as Approved by
Company
a) Engineering and Procurement a) Milestone achieved upon receipt by
payment 100% upon delivery of Company of Material Receiving Report.
AHU and Chillers for Control Report to show all material received and
Building at Site inspected; any damages or deficiencies
— b)  Construction payable monthly on must be cleared to the satisfaction of
AR e SR . H g ot Blidine ) achieved prog'::fe\;s of the bui[;ing the Company to achieve this Milestone
erection as Approved by Company |b}) Payment wupon achieved progress

(percent complete) as Approved by
Company
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Line ltem

Site

Value
(CAD)

Value
(GBP)

Value
(EUR)

Value
(USD)

Description

Payment Schedule

Criteria

2.07

MF

27,244,909

3,861,455

282,093

298,978

Supply, Shipping and
Installation of Converter
Transformers

a) Engineering,Procurement and
Shipping payment per the following
milestones:

i. CAD 670,735 and 100% of GBP,EUR
and USD upon Purchase Order (PO)/slot
reservation booked.

ii, 84.4% of “main equipment” CAD value
upon confirmation ready for shipping
(FAT complete)

iii. Remaining of “main equipment” CAD
value upon receipt at site
b)Construction payable monthly on
achieved progress of the equipment
installation as Approved by Company

*List of “main equipment” for Line ltems
shown at the end of this table.Payment
may be claimed as individual pieces of
equipment reach each milestones noted

above

77
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Line Item | Site Value Value | Value | Value Description Payment Schedule Criteria
(CAD) | (GBP) | (EUR) | (USD)
a) Engineering, Procurement and a) Milestone achieved:
Shipping payment per the following i.  upon receipt by Company of
milestones: unpriced PO where PO placement
i 25% of “main equipment” timing is consistent with
value upon Purchase Contractor’s overall schedule
Order(PO)/slot reservation ii. upon receipt by Company of FAT
booked report and shipping release form
ii. 65% of “main equipment” iii. upon receipt by Company of
Supply, Shipping and : g q P : X - P _V' i
: ’ value upon confirmation of Material Receiving Report. Report
SE a0 ) R R ready for shipping (FAT to show equipment received and
315kV HVac breakers; 3) HvVdc ¥ fad ; q e
Equipment; 4] Valve tooling complete) inspected; any damages or
2.08to0 2.13 |MF 74,496,607 0 0 0 9 . ! ) ; iii. 10% of “main equipment” deficiencies must be cleared to the
equipment; 5) Fire detection ; . . :
4 i value upon receipt at Site satisfaction of the Company to
and protection equipment; and : p -
: ; b) Construction payable monthly on achieve this Milestone
6) Miscellaneous electrical p ; ;
B achieved progress of the equipment|b)  Payment upon achieved progress
i installation as Approved by (percent complete) as Approved by
Company Company
*List of “main equipment” for Line Items
shown at end of this table. Payment may
be claimed as individual pieces of
equipment reach each milestone noted
above.
- 60% payment upon completion of Pole |Milestone achieved upon completion of
1 Commissioning Static Checks as Commissioning Static Checks as described in
214 ME 1,141,905 0 0 0 Static Tes_tin_g and Approved by Company . Secti?.n 1(_) of the Testing and Commissioning
Commissioning - 40% payment upon completion of Specification and Approved by Company.
Bipole Commissioing Static Check as
Approved by Company
100% payment upon removal of Milestone achieved upon completion of
2.15 MF 225,702 0 0 0 Demabilization temporary facilities and cleaning of demobilization activities as Approved by

Contractor’s laydown area at Site

Company

oy
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Equipment

revised Mobilization Plan) of the
electromechanical installation

subcontractor at site

Line ltem | Site Value Value Value | Value Description Payment Schedule Criteria
(CAD) (GBP) (EUR) | (USD)
Spare converter transformer: Milestone achieved:
i.  100% of GBP and Euro value upon |i.  upon receipt by Company of unpriced
Purchase Order (PO)/slot PO where PO placement timing is a
reservation booked consistent with Contractor’s overall
ii. 86.7% % of item CSD Value upon schedule
2.16 confirmation ready for shipping ii. upon receipt by Company of FAT report
(Converter |MF 3,600,923 | 620,571 47,016 0 _rl\.f;aorligatory Spare Partasnd (FAT complete) and shipping release form
Transformer) iii. 13.3%% of ltem CAD Value upon iii. upon receipt by Company of Material
receipt at Site Receiving Report. Report to show
equipment received and inspected; any
damages or deficiencies must be cleared
to the satisfaction of the Company to
achieve this Milestone
a) 100% payment upon delivery to Site|a)  Milestone achieved upon receipt by
of all other spares Company of Material Receiving Reports
for all other spares. Report to show
ANl MF 4,552,364 0 0 0 AN G e Parsang equipment received and inspected; any
Other Spares) Tools S
damages or deficiencies must be cleared
to the satisfaction of the Company to
achieve this Milestone
Equal Monthly payments starting upon |Payable per calendar month upon completion
completion of mobilization of Contractor |of Mobilization of Contractor’s Staff and
3.01 FP 2,239,365 0 0 0 Site Management as defined in line item 3.02 and ending |Equipment (see Item 3.02 below)
upon Pole 1 Mechanical Completion at
FP as Approved by Company.
- 60% upon completion of mobilization | Milestone criteria to be defined in the
of staff and equipment (as defined in the [Mobilization Plan
Mobhilization Plan) of Contractor at site
302 Fp 309,748 0 0 0 Mobilization of Staff and -40% upon com_pletion of mol?ilizat_ion
of staff and equipment (as defined in a
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Line Item | Site Value Value Value | Value Description Payment Schedule Criteria
(CAD) (GBP) (EUR) | (USD)

- 35% upon completion of mobilization |Milestone criteria to be defined in the

of Contractor’s Temporary Site Faciities |Mobilization Plan

(as defined in the Mobilisation Plan) at

site

- 25% upon of completion of

mobilization of electromechanical

installation subcontractor temporary

3.03 FP 398,318 0 0 0 Temporary Site Facilities facilities{as defined in the Mabilisation

Plan) at site

- 40% will be paid in equal Monthly

payments starting upon completion of

mobilization of Contractor’s temporary

facilities and ending at completion of

static checks for Bi-pole as shown in

Exhibit 9

a) Engineering and Procurement - a) Milestone achieved upon receipt by
100% payment upon delivery of Company of Material Receiving Report.
building at Site Report to show all material received and

i b) Construction payable monthly on inspected; any damages or deficiencies
B EF LR v ‘ . Bullding - Contral Room achieved progress of the building must be cleared to the satisfaction of the
erection as Approved by Company Company to achieve this Milestone
b) Payment upon achieved progress (%

complete) as Approved by Company

9 TV
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Line Item | Site Value Value | Value | Value Description Payment Schedule Criteria
(CAD) (GBP) (EUR) | (USD)
a) Engineering, Procurement and a) Milestone achieved:
Shipping paid per the following i.  upon receipt by Company of
milestones: unpriced PO where PO placement
i. 25% of “main equipment” timing is consistent with on
value upon PO/slot reservation Contractor’s overall schedule
booked i.  upon receipt by Company of FAT
il 65% of “main equipment” report and shipping release form
value upon confirmation of ii. upon receipt by Company of
ready for shipping (FAT Material Receiving Report. Report
Supply, Shipping and complete) to show equipment received and
Installation of HVdc, Fire iii, 10% of “main equipment” inspected; any damages or
R06/%:07 i e BT g ¢ 9 Detection and Protection value upon receipt at site deficiencies must be cleared to the
equipment b)  Construction payable monthly on satisfaction of the Company to
achieved progress of the equipment achieve this Milestone
installation as Approved by b) Payment upon achieved progress
Company (percent complete) as Approved by
Company
*List of “main equipment” for Line Items
shown at end of this table. Payment may
be claimed as individual pieces of
equipment reach each milestone noted
above.
100% payment upon completion of Pole ||Milestone achieved upon completion of
308 Ep 207,284 0 0 0 Static 'I.'es.tin-g and 1 Commissioning Static Checks as Com.missioning Static Fihecks as ciesc.ril?edlin
Commissioning Approved by Company Section 10 of the Testing and Commissioning
Specification and Approved by Company
100% payment upon removal of Milestone achieved upon completion of
3.09 FP 132,749 0 0 0 Demobilization temporary facilities and cleaning of demobilization activities as Approved by
Contractor’s laydown area at Site Company
100% payment upon delivery to Site of |Milestone achieved upon receipt by Company
all spares of Material Receiving Reports for all spares.
3.10 Fp 185,456 0 0 0 Mandatory Spare Parts and Beport to show equipment rec‘E:iyed land
inspected; any damages or deficiencies must

Tools

be cleared to the satisfaction of the Company
to achieve this Milestone

"
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Line Item | Site Value Value | Value | Value Description Payment Schedule Criteria
(CAD) (GBP) (EUR) (UsD)
Equal Monthly payments starting upon |Payable per calendar month upon completion
completion of mobilization of Contractor |of Mobilization of Staff and Equipment (see
4.01 SC 2,179,897 0 0 0 Site Management as defined in line item 4.02 and ending  |Item 4.02 below)
upon Pole 1 Mechanical Completion at
SC as Approved by Company.
- 60% upon completion of mobilization |Milestone criteria to be defined in the
of staff and equipment (as defined in the |Mobilization Plan
Mobilization Plan) of Contractor at site
4.02 sc 308,859 0 0 0 Mo?ilization of Staff and - 40% upon com‘pletion of mol?ilizafion
Equipment of staff and equipment (as defined ina
revised mobilization Plan) of the
electromechanical installation
subcontractor at site
- 35% upon completion of mobilization |Milestone criteria to be defined in the
of Contractor’s Temporary Site Faciities |Maobilization Plan
(as defined in the Mobilisation Plan) at
site
- 25% upon completion of mobilization
of the electromechanical installation
subcontractor temporary facilities(as
4.03 SC 396,808 0 0 0 Temporary Site Facilities defined in a revised Mobilisation Plan) at
site
- 40% will be paid in equal monthly
payments starting upon completion of
mobilization of Contractor’s temporary
facilities and ending at completion of
static checks for Bi-pole as shown in
Exhibit 9
a) Engineering and Procurement - a) Milestone achieved upon receipt by
100% payment upon delivery of Company of Material Receiving Report.
building at Site Report to show all material received and
b) Construction payable monthly on inspected; any damages or deficiencies
4.04 SC 1021137 0 0 0 Building - Control Room achieved progress of the building must be cleared to the satisfaction of the
erection as Approved by Company Company to achieve this Milestone
b) Payment upon achieved progress
(percent complete) as Approved by
Company
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Line Item | Site Value Value | Value | Value Description Payment Schedule Criteria
(CAD) (GBP) (EUR) | (UsD)
a) Engineering, Procurement and a) Milestone achieved:
Shipping paid per the following i.  upon receipt by Company of
milestones: unpriced PO where PO placement
i 25% of “main equipment” timing is consistent with
value upon PO/slot reservation Contractor’s overall schedule
booked ii. upon receipt by Company of FAT
ii. 65% of “main equipment” report and shipping release form
value upon confirmation of iii. upon receipt by Company of
ready for shipping (FAT Material Receiving Report. Report
complete) to show equipment received and
Supply, Shipping and iii. 10% of “main equipment” inspected; any damages or
Installation of HVdc, Fire value upon receipt at site deficiencies must be cleared to the
AN AAY a6 Gialass s d 0 Detection and Protection b) Construction payable monthly on satisfaction of the Company to
equipment achieved progress of the equipment achieve this Milestone
installation as Approved by h) Payment upon achieved progress
Company (percent complete) as Approved by
Company
*List of “main equipment” for Line Items
shown at end of this table. Payment may
be claimed as individual pieces of
equipment reach each milestone noted
above.
100% payment upon completion of Pole |Milestone achieved upon completion of
4.08 sc 207,284 0 0 0 Static T.es.ting and 1 Commissioning Static Checks as Com‘missioning Static .Checks as desc.rit?ed_in
Commissioning Approved by Company Section 10 of the Testing and Commissioning
Specification and Approved by Company
100% payment upon removal of Milestone achieved upon completion of
4.09 SC 132,749 0] 0 0 Demobilization temporary facilities and cleaning of demobilization activities as Approved by
Contractor’s laydown area at Site Company
100% payment upon delivery to Site of  |[Milestone achieved upon receipt by Company
all spares of Material Receiving Reports for all spares.
4.10 sc 607,759 0 0 0 Mandatory Spare Parts and Report to show equipment received and

Tools

inspected; any damages or deficiencies must
be cleared to the satisfaction of the Company
to achieve this Milestone

e {
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Line Item | Site Value Value | Value | Value Description Payment Schedule Criteria
(CAD) | (GBP) | (EUR) | (usSD)

Equal Monthly payments starting upon |Payable per calendar month upon completion
completion of mobilization of Contractor |of Contractor’s Mobilization of Staff and

5.01 SOP 10,870,374 0 0 0 Site Management as defined in line item 5.02 and ending |Equipment (see item 5.02 below)

upon Pole 1 Mechanical Completion as
Approved by Company.

- 60% upon completion of mobilization  |Milestone criteria to be defined in the
of staff and equipment {as defined in the |Mobilization Plan.

Mobilization Plan) of Contractor at site.
Mobilization of Staff and - 40% upon completion of mobilization
Equipment of staff and equipment (as defined in a
revised mobilization Plan) of the
electromechanical installation
subcontractor at site

- 35% upon completion of mobilization |Milestone criteria to be defined in the
of Contractor’s Temporary Site Faciities |Mobilization Plan

(as defined in the Mobilisation Plan) at
site

- 25% upon completion of mebilization
of electromechanical installation
subcontractor temporary facilities(as
5.03 S0P 2,705,058 0 0 0] Temporary Site Facilities defined in a revised Mobilisation Plan) at
site

- 40% will be paid in equal Monthly
payments starting upon completion of
mobilization of Contractor’s temporary
facilities and ending at completion of
static checks for Bi-pole as shown in
Exhibit 9

Payable monthly on achieved progress |Payment upon achieved progress (percent
5.04 S0P 8,430,910 0 0 0 General Civil Works of the civil works as Approved by complete) as Approved by Company
Company

5.02 SOP 1,746,252 0 0 0

W o
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Line Item | Site Value Value | Value | Value Description Payment Schedule Criteria
{CAD) (GBP) | {(EUR} | {USD)
a) Engineering and Procurement a) Milestone achieved upon receipt by
payment 100% upon delivery of Company of Material Receiving Report.
AHU and Chillers for Value Halls at Report to show all material received
Site and inspected; any damages or
b)  Construction payable monthly on deficiencies must be cleared to the
achieved progress of the building satisfaction of the Company to achieve
5.05 soP 3,891,566 0 0 0 Valve Halls erection as Approved by Company this Milestone
b) Payment upon achieved progress
(percent complete) as Approved by
Company
a) Engineering and Procurement a) Milestone achieved upon receipt by
payment 100% upon delivery of Company of Material Receiving Report.
AHU and Chillers for Control Report to show all material received and
Building at Site inspected; any damages or deficiencies
5.06 SopP 3,225,416 0 0 0 Control Building b)  Construction payment monthly on must be cleared to the satisfaction of
achieved progress of the building the Company to achieve this Milestone
erection as Approved by Company |b) Payment upon achieved progress
(percent complete) as Approved by
Company
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Line Item | Site Value Value | Value | Value Description Payment Schedule Criteria
(CAD) (GBP) (EUR) | (USD)
a) Engineering,Procurement and a) Milestone achieved:
Shipping paid per the following i. upon receipt by Company of
milestones: unpriced PO where PO placement timing
i. CAD 260,841 and 100% of GBP,EUR is consistent with Contractor’s overall
and USD upon Purchase Order (PO)/slot schedule
reservation booked. ii. upon receipt by Company of FAT
ii. 85.6% of “main equipment” CAD value report and shipping release form
upon confirmation ready for shipping
aupply, Shipping and fiI;A-]F;:r.;\r:ii]i?'ltge 3)f “main equipment” CAD :;:::S;;;:;trf yﬂizzr‘:zzysgix e
5.07 Sop 23,644,495 | 3,602,290 | 282,093 | 149,488 |Installation of Converter ] )

Transformers

value upon receipt at site

b} Construction payable monthly on
achieved progress of the equipment
installation as Approved by Company

*List of “main equipment” for Line Items
shown at the end of this table.Payment
may be claimed as individual pieces of
equipment reach each milestones noted
above

b) Payment upon achieved progress (percent
complete) as Approved by Company

equipment received and inspected; any
damages or deficiencies must be cleared
to the satisfaction of the Company to
achieve this Milestone
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Line Item | Site Value Value Value | Value Description Payment Schedule Criteria
(CAD) (GBP) (EUR) | (UsSD)
a)  Engineering, Procurement and a)Milestone achieved:
Shipping paid per the following i. upon receipt by Company of unpriced
milestones: PO where PO placement timing is
i. 25% of “main equipment” value consistent with Contractor’s overall
upon Purchase Order{PO)/slot schedule
reservation booked ii. upon receipt by Company of FAT
‘ i 65% of “mai ’ " i f
Syitiph, SHiblag and i 65% of. malln equipment” value .r.t_eport and s !pplng release form ‘
2 y upon confirmation of ready for iii upon receipt by Company of Material
Installation of 1) HVac Filters; 2) s L
shipping (FAT complete) Receiving Report. Report to show
LS RGRE )i iii. 10% of “main equipment” value equipment received and inspected; an
5.08t05.13 |SOP 75,304,134 0 0 0 |Equipment; 4) Valve cooling gl b o 2 e RSB e b iy
i 5 ; upon receipt at Site damages or deficiencies must be cleared
equipment; 5) Fire detection . : ;
N ; b) Construction payable monthly on to the satisfaction of the Company to
and protection equipment; and § ; i i
&Y Miscalserrical equlnmiet achieved progress of the equipment achieve this Milestone
quin installation as Approved by Company b)Payment upon achieved progress (percent
complete) as Approved by Company
*List of “main equipment” for Line Items
shown at end of this table. Payment may
be claimed as individual pieces of
eguipment reach each milestone noted
above.
- 60% payment upon completion of Pole |Milestone achieved upon completion of
1 Commissioning Static Checks as Commissioning Static Checks as described in
5.14 sop 1,141,905 0 0 0 Static "I.'es.tm.g and Approved by Company ‘ Sectl.oln 1(? of the Testing and Commissioning
Commissioning - 40% payment upon completion of Specification and Approved by Company
Bipole Commissioing Static Check as
Approved by Company
100% payment upon removal of Milestone achieved upon completion of
515 sop 748,394 0 0 0 Demohilization temporary facilities and cleaning of demobilization activities as Approved by

Contractor’s laydown area at Site

Company
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Line Item | Site Value Value | Value | Value Description Payment Schedule Criteria
{CAD) (GBP) (EUR) | (USD)

Spare converter transformer: Milestone achieved:

i.  100% of Item GBP and EUR Value |i.  upon receipt by Company of unpriced
upon Purchase Order(PO)/slot PO where PO placement timing is
reservation booked consistent with Contractor’s overall

ii. 86.7% of Item CAD Value upon schedule

5.16 confirmation ready for shipping ii. upon receipt by Company of FAT report

(Converter  |SOP 3,364,590 | 577,377 | 47,016 0 %Z’Ifat‘"" Sare Partaqnd (FAT complete) and shipping release form

Transformer) iii. 13.3% of Item CAD Value upon iil. upon receipt by Company of Material

receipt at Site Receiving Report. Report to show

equipment received and inspected; any
damages or deficiencies must be cleared
to the satisfaction of the Company to
achieve this Milestone

100% payment upon delivery to Site of |Milestone achieved upon receipt by Company

all other spares of Material Receiving Reports for all other

5.16 (All 0P 4,647,385 0 0 0 Mandatory Spare Parts and Spargs. Report to show equipment -re.:cei\{ed

Other Spares) Tools and inspected; any damages or deficiencies
must be cleared to the satisfaction of the
Company to achieve this Milestone

- 60% payment upon completion of Milestone achieved upon completion of

Monopole Dynamic Testing and Commissioning Dynamic Checks as described

Commissioning at low power as in Section 10 of the Testing and

6.00 overall 826,944 0 0 0 Dynamic ‘Tes.ting and approved by Company ' Commissioning Specification and Approved
Commissioning at low power - 40% payment upon completion of by Company

Bipole Dynamic Testing &

Commissioning at low power as

approved by Company

- 60% payment upon completion of Milestone achieved upon completion of Trial

Monopele Trial Operation at low power |Operation at low power as described in

6.01 Overall 269,543 0 0 0 eiloperstishatis e as approved by Company . Secti_o_n 12 of the Testing and Commissioning

- 40% payment upon completion of Specification and Approved by Company

Bipole Trial Operation at low power as

approved by Company

TOTAL 354,115,630| 8,829,537 | 658,218 | 448,466
Notes:

1. Holdback of 10% not shown in values above. Holdback to be paid as per Article 25 of this Agreement.W H

7}
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2. Line Items do not need to be claimed sequentially
3. One invoice per month (per currency) to be invoiced with milestones above shown separately
4. Payment as per Article 12 of this Agreement.
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