
AMENDING AGREEMENT 
For CDOSOl-001 and CD0502-001 

THIS AMENDING AGREEMENT NUMBER 5 for CDOSOl-001 

THIS AMENDING AGREEMENT NUMBER 2 for CD0502-001 

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

BETWEEN: 

- and -

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-ls.land Link General Partner Corporation (hereinafter referred 
to as "LIL") of the first part; 

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 CDOSOl-001 entitled Supply and Install Agreement -

Converter Stations and Transition Compounds (hereinafter called the "CDOSOl") dated March 

31, 2014, was entered into between LIL and Contractor; 

AND WHEREAS an Agreement Number CD0502-001 entitled Engineer, Procure and 

Construct Agreeme·nt - 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 CDOSOl and CD0502 as hereinafter set forth 

in this Amending Agreement; 
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AND WHEREAS the Parties agree that, unless specifically delineated below, the changes 

reflected herein apply to both CDOSOl 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 CDOSOl 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 CDOSOl and CD0502. 

b} "Bi pole" 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 Bi pole) 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 

1. 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 CDOSOl shall be executed using a phased approach whereby the 

1 
l 

remaining Work will be broken down to Monopole (Pole 1) and Bi pole as follows: ~' 
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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 CDOSOl by January 31, 2019. 

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

CDOSOl Amendments 

3. The following amendments are made to CDOSOl: 

(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 
CDOSOl and CD0502 during the commissioning program necessary 
for transmission of power in Pole 1 operating mode. 

(b) Article 17.l(a), as amended by Amending Agreement No. 4, is deleted in its entirety 
and replaced with the following: 

17.l(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 ~ 'k 
Bipole operation shall commence on the date that Trial Operation at ~~l() 
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Low Power of Bi pole 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 shal l 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 37.1 is 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 
($250,000.00) per day for each day of delay commencing on March 1, 2018, to a 
maximum oftwenty- five m illion 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 CDOSOl at the rate of two hundred fifty thousand dollars 
($250,000.00) 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 
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(f} Exhibit 9 is deleted in its entirety and replaced with Attachment C to this Amending 
Agreement. 

CDOS02 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 a 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 CDOSOl as follows: 

• If Commissioning Static Checks and Dynamic Commissioning are completed on 
or before December 31, 2017, the completion compensation shall be ten million 
dollars ($10,000,000.00}. 

• 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. 

• If 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). 

• If 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 Art~ 
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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: 

• If 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 ($7,500,000.00). 

• 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. 

• If 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 
CDOSOl. 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 ($12,166,541.10) and Contractor shall be 
entitled to issue a Payment Certificate in respect of that Change Order; and 
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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 ($5,833,458.90) and Contractor shall be entitled to issue a 
Payment Certificate in respect of that Change Order 

10. 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 

11. 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. 

12. 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. 

13. 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 

14. 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 oftime; 

(c) Back charges; 
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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. 
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18. 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. 

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

20. Paragraphs 17 and 18 shal l 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 CDOS02 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 

21. 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 CDOSOl. 

22. 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. 

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

Cubicles 

24. 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. 

25. 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. 

26. 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. : CDOSOl Amendment No. :S 
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27. 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 ($166,666.66) 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 CDOSOl 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 Bi pole 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 ($250,000.00) to a maximum of four million dollars ($4,000,000.00); 
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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% 
($1,000,000.00) 

one million dollars 

Greater than 3% but less than or equal to 4% 
Greater than 4% but less than or equal to 5% 
Greater than 5% 

two million dollars ($2,000,000.00) 
three million dollars ($3,000,000.00) 
five million dollars ($5,000,000.00) 

32. 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 Bi pole system. dY'J...--~0 
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37. 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. 

38. 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 

39. 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 

40. Article 25 in CD0501 shall only apply to completion of the Bi pole system. 

Schedules and Reporting 

41. 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. 

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

43. 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. 

44. Contractor shall deliver weekly and monthly reports, including an updated control ~ J\. 
1 
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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 CDOSOl 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. 

51. 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 w ritten consents from parties to the LCP financing agreements that are requi red 
by the terms of those agreements; 
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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/BDT0-100103-014, and all riders thereto currently held by LIL as 
security pursuant to Article 7 of CDOSOl, retain their full and unimpaired validity, 
force and effect. 

IN W ITNESS WHEREOF the Parties hereto have executed and delivered this 

Amending Agreement as of the day and year first above written. 

LABRADOR TRANSMISSION 
CORPO ATION 

Per: 

Title : 

Per: 

Title : 
- --- -&=--+--=----=-.J.=-----='l---'-'-h_e_l"\.-=-1 """-'?ft--0 -

LABRADOR-ISLAND LINK LIMITED 
PARTNERSHIP 

Per:;L ~ 

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 13th day 
of April, 2017. 
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LOWER Phased Approach Scope of Work Rev Date 

CHURCHILL 

PROJECT LCP-PT-M D-OOOO-EN-SP-0001-01 Dl 12-Apr-2017 

LOWER CHURCHILL PROJECT 

CDOSOl-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) 
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LOWER Phased Approach Scope of Work Rev Date 

CHURCHILL 

PROJECT LCP-PT-MD-OOOO-EN-SP-0001-01 Dl 12-Apr-2017 

REVISION LIST 

Revision Remarks 

Date 
No By Verif. Appr. Appr. 

DD-MMM-YYYY 

Dl GP BB SF 
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LOWER Phased Approach Scope of Work Rev Date 
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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 Bi pole as indicated in Exhibit 9. 

Delivery of Pole 1 in a reduced capacity shall be referred to as the "Phased Approach." The Phased Appro ach 

strategy wi ll 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. 

7351Nac 315"Vac ~ 350kVdc ZIQIWac 
~CFE( ) CFAA<(~------il<t llFA ,..,~ ,-----------------? SOP~---? 

~ 
Approx. 22.SMW -4 

.._., ,,_., 

..-2 l'allol2 

~ ~ 

-- _,__ 

Figure 1-Overall Single line Diagram {SLD), Pole 1 
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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 CDOSOl and CD0502. 

4 DEFINITIONS 

The definitions for this scope shall remain as per definitions in the CDOSOl 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 (un like 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 Bi pole mode is used as a return path for this monopole scheme. 

Table 1 - Definitions 

5 ACRONYMS 

Shall remain as per definitions in the CDOSOl 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 de transmission line 

term inals) to Sold iers Pond; 

Zero Synchronous Condensers required (Company supplied); 

AC Filter requirement: 

LCP-PT-MD-OOOO-EN-SP-0001-01 Rev Al Page 2 
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o MFACS - 2 'A' type required (Priority 1), 

o SOPCS - l'A' and l '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 CDOSOl. 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 
CDOSOl 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 

CDOS02 
(AC Switchyards) 

None 

Table 2 - Phased Approach Impact on C3 Packages 

Accordingly, by mutual agreement of Company and Contractor, all Work under the existing CDOSOl 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 t ime as Priority 2 Work due to 

constructability issues, logistic opportunities, safety concerns, etc. 

4~;v 
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Priority 3: Any Work which is not required for Pole 1 (Monopole) Operation, but is required for Pole 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 sha ll 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 

So ldiers Pond Converter Station sha ll 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 sha ll include a connection to a single overhead electrode line conductor at each Converter Station. During ~! ~ 

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

~')( ~ 
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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 sha ll 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 sha ll 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 

sha ll be installed as part of the Pole 1. This sha ll 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 facil itate the Monopole Phased Approach, a second set of Series V control and protection cabinets shall be 

furn ished 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 sha ll submit, for Company review 
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and acceptance, a detailed plan that describes how this mirror platform hardware w ill integrate into the existing 

testing plan. 

7 .2 Shoal Cove Breaker 

Should the breaker be unavailable, the option outline in Appendix 0-1 can be implemented by Contractor. 
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APPENDIX A- [Single Line Diagrams and Layouts Scoped for Phased Approach -

Muskrat Falls] 
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APPENDIX B- [Single Line Diagrams and Layouts Scoped for Phased Approach -

Soldiers Pond] 
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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] 
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Attachment B 

Pole 1 Equipment List 

Attached Documents Lists are subject to chan~e. 
The final Pole 1 Equipment List shall be the Pole 1 "as built' version of the 

Master Equipment list. 

Agreement No.: CDOSOl Amendment No. :5 
Agreement No. : CD0502 Amendment No.:2 
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Document Front Sheet 

Contract or Purchase Number and Descript ion: Contractor/Supplier Name: 

CDOSOl-001 Lower Churchill Converters and 
Alstom Gr id Canada ULC. 

Transition Compounds 

Document Tit le: Total Number of Pages 

Forteau Point Transition Compound 
Incl. Front Sheet 

... 
.!!! Bill of M aterial - High Voltage Eq uipments 24 

a. 
a. Contractor Document Number: Revision Number: 05 
~ 
II) ........ ... LCP-FPT-OOO-BOP-401-004-ML 
0 

<OJ 
I.I Supplier Document Number: Revision Number: 
111 ... 

<OJ c 
0 
v 
~ v NE-LCP Document Number: NE-LCP Issue Number: B4 ...... 

I w z ILK-AS-SD-8510-EL-GOl -0001-01 

Approver's Signature: Date (17-Jan-2017): Review Class: 

Comments: Eq uipment Tag or Model Number: 

. 
r:: 
~EVIEW DOES NOT CONSTITUTE APPROVA.L OF DESIGN DETAILS, CALCULATIONS, TEST METHODS OR MATERIAL DEVELOPED AND/OR SELECTED BY THE 
fONTR.ACTOR. NOR DOES IT RELIEVE THE CONTRACTOR FROM FULL COMPLIANCE WITH CONTRACTUAL OR OTHER OSUGAT!ON.S. 

01- REVIEWED ANO ACCEPTEO- NO COMMENTS 

02 - REV1EWED - INCORPORA.TE COMMENTS, REVISE ANO RESUBMIT 

03 - REVlEWEO • NOT ACCEPTED 

04- INFDRMATION ONLY 

OS - NOT REVIEWED 

~ Lead Reviewer: Date (dd-mmm-yyyy): Project Manager: Date (dd-mmm-yyyy): 
v ...... 
J,, 
z NE-LCP M anagement: Date (dd-mmm-yyyy): 

General Comments: 
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Labrador-Island Link Limited Partnership 
Contract COOSOl-001 

Lower Churchill Converters and Transition Compounds Project 

FORTEAU POINT TRANSITION COMPOUND 

BILL OF MATERIAL· HIGH VOLTAGE EQUIPMENTS 

PHA-ILK-AS-SD-8510-EL-GOl-0001-01 REV 
PHA-LCP-FPT-OOO-BOP-401-004-ML 02 
ASSUMPTION: 

Refer to SLD signed on 02/03/2017 

• ~na!£~f 
PROJECT 

PREPARED 17-~n-17 tvo Georciev l .G. l ower Churchill Converters and Transit ion Compounds Project 

TITLE 
VERIFIED 17-Jan-17 Asbed Kojakian A.K 

Forteau Point Transition Compound 

APPROVED 17-Jan-17 Eric Guimond E.G. Bill of Material - High Voltage Equipments 

DATE NAME SIGNATURE 

jAls tom document n umber Alstom Na/rnr document number LCP Stat us 

Revision 

LCP-FPT-OOO-BOP-401-004-ML 05 84 

Internal document number {when applicable) Inte rnal ILK-AS-S0-8510-EL-GOl-0001-01 Pase TOTAL Sheets 
Revlsfon 

02 23 

Thts dOC1.1m1111 1sth1 oduSIYI property~ ALSTOM GRID and ~illll nut be uRd, copMd or canvnunklttd to thr d ~rtlts without pnor authomation 

CONFIDENTIAL 
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SOfEDULE OF MODIFICATIONS 

COMPANY REV 
CONTRACTOR 

REV 
DATE MODIFICATION CONTENTS PAGE/ SECTION 

PREP. VER. APP. 

Al 01 8-Sep-15 IG AK EG Orie:inal isst1e 

Bl 02 27·May-16 IG •• EG Issued for Bid 

82 03 27-0c:H6 IG •• EG Issued for implementation and use 

83 04 17·Ja n-17 IG .. EG Issued for lmnlemenUtion and use 

84 05 l7·J<1 n-17 IG AK EG Issued for im lementatio n and use 
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Reference documents 

ILK-AS-S0-8511-EL-GOl-0001-01 Fo rte au Point Tra nsition compound· Grounding Materials - Bill of Materials 

ILK-AS-S0-8517-El-804-0001-01 Forteau Point Transition compound - DC Yard - Plan View and Sections 

ILK-AS-S0-8511-EL-899-000Z-Ol Fortu u Point Transition compo und - General Grounding - Grid layout 

ILK-AS-5D-8511-CV-D99-000Z-01 Forteau Point Tran sition compound - Trenches-Road crossin& earthing pit CWGD - Typical an d details 

ILK-AS-5D-8511- EL-899-0003-0l Forteau Point Transit ion compound - Control Building - Ground ing Plan 

ILK-AS-SD-8000-El-899-000Z-Ol Common - Groundine: Details 

ILK-AS-SD-8510-El-806-0001-01 
Forteau Point Trans ition compound - Building and outdoor cable t rays and t re nches - General arrangement 

layout and sections 

ILK-AS-SD-8000-EL-003-0006-01 COMMON - BUILDING CABLE TRAY - EQUI PMENT DETAILS 
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CIMFP Exhibit P-03017 Page 47



-

10)0( 

""" 
"'" 
""" 
""" 
""" llatts, Nuts.nclWtihen 

""" C.ol\neclors 

BILL Of MATERIAL !BOMl 

LCP-NALCOR 

FORTEAU POINT TRANSITION COMPOUND SOM - HIGH VOLTAGE EQUIPMENT 

Gro11ndlf'l1 cond11ct.or1, ll!odl., Gro1.1nd\111 cor1n.c.l0t1 IWMded, eomprm.1ffin, ltollltdj .. nd brillld1, Gro1.1ndl nc m .. ts, 
fence11\11llndi111111.1.tari.al 

Ov•rhead lin• hardwv•, g.1.w Ynre h1rdwMe, lt'VC condviu arid fltt1n11, Stael conduits ~ fittin11, flellible 
conduits ;and fittin15 

MEl>ocumeftlno 

ILK-AS-S0-8510-EL-G01-0001-
l--~~~~~~~~~~~~~~~---l 0 1 

LCP-FTP-000-BOP-401-004-
ML 

PagtSde24 

..... 
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~,..na!sqr Lower Churchill Converters and Transition Compounds Project -FORTEAU POINT TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS NALCOR Document No,; 1Lt<...A.S-SQ.a211-EL-G01.0001-01 Rev No. : fl.! · 
AC/DC & BATTERY ROOMS EQUIPMENT ALSTOM Document No. : LCP-M FA-OOO-BO P--401-00 2-NIL Rev No.: 05 

Item Equlpntent tao for Mo- ltai Dtt..ited Ducrtpllot1 LCP Specific.t1011 Document I CaUloga. N11m ber Supplied by 
BOM Rev 

Comments COfltrac:tar Tag Numb., U11ilt supptler ManutKturer lnstatltd by updadnt 
No. Monopole sys..,. Qty ALS s,.afication OK1unenl or OrdMng lnformatton Contract No. ... ..... 

'515-BAT-14-1001 Batte-ric.i d e la 
ELECTRIC Al 

0030 .!iD1 LCP FPT ODO BOP 401 09' ML DDlO unll(s ) 
1515-BAT-14-2001 

z 125VDC BATIER't' GE (SBC) 
Ca.pl tale 

C00501 INSTALLATION 04 
CONTRACTOR 

H15...SAT-15-10IZ Batleries dela 
ELECTRICAL 

0031 501 LCP FPT 000 BOP ...... ML 0031 Uftlt(I) 
H15-BAT-15-200Z 

2 48 voe BAnERY GE(SBC) 
Capitai. 

CD0501 INSTALLATION 04 Spare part induded Jn P 0. 
CONTRACTOR 

1515-DPB..aJ-0001 
ELECT RICAL 

0035 501 LCP FPT ODO BOP 4(11 004 ML 003.5 11nlt(1) 
1115-DPB-83-0002 

2 Slt\l\TCH60ARD GE (SBC ) C00501 INSTALLATION 04 
CON TRACTOR 

1515-CHR-14-1001 
ELECTRICAL 

0040 501 LCP FPT 000 BOP 40t 004 ML 0040 unit(1) 
1515~HR-14-1002 • 125 voe BATTERY CHARGER GE(SBC) C00501 INSTAUATION °' 1515.CHR-14·200t 
1515-CHR..U-2002 

CONTRACTOR 

1515-CHR-85-1 00 1 
ELECTRtCAL 

0041 501 LCP FPT 000 BOP 401 004 ML 0041 unit(• ) 
1515-CHR-85-1002 • 48 VDC BATIERV CHARGER GE (SBC) 

8att9f'iH dll la 
C00501 INSTALLAT ION 04 Spar• part included In P.0 

1515..CHR-15-2001 Cr1 pitll• 
1515..CHR-15-2002 

CONTRACTO R 

1515-FU-44-1001 ELECTRtCAL 
0042 5o1 LCP fPT 000 BOP 401 004 ML 0042 unU(•) 1515-FU-U-200 1 2 12S V0C FUSE BOX GE (SBC) C00501 INSTAU.ATION 04 

CONTRACTOR 

1515-fU-15-1 001 
ELECTRICAL 

0043 .. 1 LCP FPT 000 BOP 401 104 ML 0043 unit(•) 
1515-FU-15-2001 2 .ce voe FUSE BOX GE ( SBC) C00501 INSTALLATION 04 

lrntJTDAr"TOR 

1515-CP-14-1001 
ELECTRICAL .... 501 LC P FPT '" BOP 4 01 004 Ml 0044 unllj•) 1515-CP-14-2001 4 12SVOC MAIN PANEL GE (SBC) C00501 INSTALLATION O< 

lr.nNTA•CTOR 

1515-CP-15-1 001 
ELECTRICAL .... 501 LCP Fl'T ... BOP 401 004 ML 004$ unltf1) 

151S-CP...a5-2001 • -48 voe MAIN PANEL GE(SBC) C00501 INSTAU.ATION 04 
lrna.rTi!!o ""TOR 

1515-0PB-14-1003 ELECTRICAL. 
004 5 501 LCP FPT ODO BOP -401 014 ML 0045 unit(•) 1515-0PB-14·2003 

, 125 VOC OUTDOOR EQU IPMENT DISTRIBUTION PANEL GE (SBC) C00501 INSTALLATION "' CONTRACTOR 

1513-0PB-13..0013 
ELECTRICAL 

0047 '" LCP FPT ... BOP 401 004 ML 0047 unit( I) 
1513-0PB...a3.0012 

1 BUILDING SERVICES DlSTRIBUTION PANEL GE (SBC) C00501 !NSTALLATtoN 04 
CONTRACTOR 

ELECTRICAL .... 501 LCP FPT 000 BOP 401 ... ML .... ualt(I) 1515-DPB-13.000S 1 OUTDOOR EOUIPMEtfT DISTRIBUTION PANEL GE (SBC) C00501 INSTALLATION 04 
CONTRACTOR 
ELECTRICAL 

0061 "' LCP FPT 000 BOP 401 004 ML 0061 un lt(s) 1515-UPS43-0001 1 UPS Panel G E (SBC) CC0501 tNSTALl.A TtoN "' CONTRACTOR 
ELECTRICAL 

0062 5G1 LCP FPT 000 BOP 401 ... ML 00'2 unit(•) 1511-0PB-83..00ot 1 EXTERIOR !SECURITY UGHTING CllSCTRIBtJTION PANEL. GE ( SBC) CCD501 lNSTAU..ATION 04 
l r..nNT0 a"T"R 
ELECTRIC.Al 

00'3 501 LCP FPT ... BOP 401 004 ML .. ., Uftit(I) IH$-ATS-13'"D1 1 MANUAL ATS EXTERIOR SECURITY LIGHTING GE (SBC ) CD0501 INSTALLATION °' 1'"'"'L'fAAC TO R 
ELECT RICAL 

006' 501 LCP FPT 000 BOP 401 004 ML .... 1.tnlt(I) 1515-CP-t3..0D01 1 EXTERIOR SEC URITY UGHTING CONTROL PANEL GE (SBC) C D0501 INSTALLATION 04 
1,..,.., uTRACTOR 
ELECTRICAL 

0081 501 LCP FPT 000 BOP 401 004 ML .... 11nlt(1) 1515·DPB..al-0003 ' PROTECTION AND CONTROL 01.SCTRIBUTtoN PANEL GE(SBC) CD050\ INSTALLATION 04 
cnNTRACTOR 

Battery SP'f eomu-111 ayswn ELECTRICAL ,,., .. 1 LCP FPT 000 BOf> 401 ... ML 0342 untt(•) 1 GE(SBC) C00501 lNSTAUATION OS 
CRL Thtrmo Bondin .. Too lllf CONTRACTnR 
B.attery Spill Contairun.~ • ystam EAGLE-2e- 172 ELECTRtCAL ,,., 501 LCP FPT 000 BOP .,, ... ML 0343 unit(• ) • GE (SBC) C00501 INSTALLATION OS 
E1 le Floor Anchor Deluxe Ne bPills & socs CONTRACTOR 

Pa,;.8dlt2• tiJ}fo 
w 
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~-na!£Qr: Lower Churchill Converters and Transition Compounds Project • FORTEAU POINT TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS NALCOR Document No. : ILK-AS-S0-1211..fl-OO t ..OG01.01 Rev No. : '14 
AC/DC & BATIERY ROOMS EQUIPMENT ALSTOM Docu ment No. : LCP-MFA--000 -80P~01.002-ML Rev No. : M -

Item Equipment tag for Monopcff Uem Detailed Ducrlptlon LCP Specltlcatlon Document I Catalogu• Nwnbu Supplied by 
BOM Rev 

Comments 
ContracWT•• Numb« Unit Suppler M111111fsblrtt lnJi&Ht:d by updating 

No. MonopoN. •)'Mit.n Qty ALS SpecMeadott Oocwnent or Ordfflng lnfonn.J.tlon Conlract No. 
tneltem 

--- - -
501 JtcP IFPTlooo leoP J.co1 loo.t IML 10344 

BattMY Sp'.i Contahment system EAGLE-64-137 ELECTRICAL .... unit(•) 2 GE (SBC> CD0501 l ~!:ALLATION 05 
Eaoi. Floor Anchor De "-'><• NabPil • & SOC ..... RAC TOR 

91 cfe1 
P9g91ct.14 

~ 
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~na!£~r Lower Churchill Converters and Transition Compounds Project 

FORTEAU POINT TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS 
CONTROL AND P&C ROOMS EQUIPMENTS 

Item 
No. 

ConllildOf Tag Number Unit E ............ l9!1tor _,, ...... -Qly 
hm Detailed DffcJipfion LCP SpeclficllUon Document I 

ALS Specllc.alion Docwnml 
.. .,,... ManufllCtur«r 

1

1n2.cp .. 11.1oo:s 
1112.CP.a7-200l 

1000 1501 ILCP IFPT (110 (BOP14• 1 IOH IML 11100 I unit(s) 1:: ::~~~ ~:~~: 
1112.CP..I MQH 
H12.CP-1 7·2DOS 

1N1 lsot ILCP IFPT l• o leoPl .. 1 JIM IML 11001 I umtfsl 1:::::!~:~::! 

1H 2 IS01 1LCP ]FPT looo lsoP [4011004 IMl 11002 [ unrt(s l 1 ::~;~:!~::::~ 

100J IHt ILCP IFPT Jooo leorj401 l1M IML I tool I unft(st l1s11.cP.a7-Mt1 

1023 IHt ILCP IFPT jooo JeOP ]401 IOD-4/ML 11023 j unM(s>J: :~::::::~::! 

1124 ISDt ILCP IFPT l•o leoP l401 llCM JML lt024 I iatit(s) 1:: ::::=~~:! 

1010 1511 ILCP IFPT IOGt IBOP l40t lt04 IML 1 1030Iunil("J 1::~:~~==~=: 

101' 1511 ILCP IFPT loao !BOP [401 /104 I ML l1Dl9 ! unit(sl IHH-MR-4• -0001 

1040 IHt ILCP IFPT looo leap 1401 )104 IML 11040 I unlt(sl l1515.0PB.13-4001 

1641 lstt ILCP IFPT loot IBOP l40t feG4IML1 10.1 I unit(sl1::!:~::~~~:~ 

HMI P .anel 
Type I Parwil 
600x900ll750(mm) 

Co~tlon lMKface P~ 
Type 2 Pilnel , 
P16x105Clc2200(rmi) 

Comnon Control and Monitoring de C11bl• Panel 
TyJM! 3 P11nal , 
IJ1&~1050il220(mm) 

Kldc .Au1Ylafy service Cot1lrol P.n4!1 
Type4 Panal, 
i l 5ic1050lc220(nwn> 

ODF WTERFACE PANEL 
00Flrcel'Dc9 Pllfllf 
....... 12 
E.nclosure pjN puge 1.tl u.M. 
Plano-qpi1 h~H. 
Padlocka~devloe. 
Removable mo1r.1ting PM• 
Dimer.ions: L•782 IM'I, H•7S2 mm, 0-600 mm 
PnMcled <MU\*"*"" blodca 11nd Hemll wllng. 
Co-· 
Fibefopicalbo.ld 

IDC YARD MARSHALL.ING PANEL 
1DCYardmal'llllllingp11nel 
,NEMA 12 
Enc!oaur•fllal•i11lAQ8 12.JIH I. 
Piano-fypet\1n9H, 
PacloO:abledevb. 
Rem;Wllblif~sftte 
Dman&iDm: lir916IM\H-1830~0-011 l'MI 
PnMded wlh te"'*-1 btxb ar'd WWNll MfnQ. 
'CompoMntt; 
Molded CUI ciwll brllkef"S 

Termin• l blocils 
llghtlng c.onlrolecl by door &witch 
Hiuter~hrmo1t11I 

P&C DistriblltionP1rwt 
900x10S0.:2375 (n"n1) 

""-s!wllngP11MI 
I 526x611x 1830 (rml) 

fsH ntial Loads Distribution Pan4!HOl/1ZO Va:c, 3ph.Aw, 
18'A.10kA 
6 t0w:l05x1 47) /mm) 

I
DCCT Meas & RTU Panel 
900.:IOSllia.JOO(mn) 

GE (SBC) Kl!ltour 

GE.(SBC) ...... 
GE (SBC) ....... 
GE(SBC) "''"' 

GE(SBC) Erwlech 

GE (SBC) 

0£ (SBC) I 

GE{SBC) 

GE(SBC) 

GE(SBC) 

Pa.Jl' l 4tl4 

I 

NALCORDocumtM No.: LK.AS..SD.IS1D..£L-Gt1.0001-01 

!ALSTOM Document No.: LCP-"'PT-000-80P-tl 1.f04-Ml... 

Catalogue Number 
OfOnkring lnfonmltlotl 

Suppltcdby 
Con~No. 

COOS01 

CCXSll 

C00501 

C00501 

COOS01 

Cll0501 

lcooso1 

C00501 

C00501 

CD0501 

~stilled by 

ELECTRICAL 
INSTALLATION 
CONTRACTOR 

I

ELECTRtCAL 
INSTAU.ATION 
COHTR ... CTOR 

ELECTRICAl 
~STALlA110N 
CONTRACTOR 

ELECTRICAL 
INSTALLATION 
CONlRACTOR 

ELECTRICAL 
INSTAUATION 
CONTRACTOR 

I

ELECTRfCAL 
tlSTAUATION 
CONTRACTOR 

ELECTRtcAL 
I INSTALLATION 
CONTRACTOR 

ELECTRiCAl 
HSTALlATlON 

lrrwTR ACTOR 
ELECTRICAL 
INSTALLATION 
CONTRACTOR 
ELECTRICAL 
WSTALLATION 
CONTRACTOR 

I 
I 

I 

I 

I 

I 

• 
RevNo. :I ,,~ 

R.ev No. :I M " 

BOM Rev 111pcUtlnj' the . ... 

03 

"' 

"" 
03 

04 

.. 

05 

05 

05 

05 

Comments 

FortH\J PointT1111ndlonC~ - HM I •nd 
DM•MN•I 1 Panel 
Fortea\J Point funsltlon Compoood - HMI 2 and 
D1ta:setver2P11'llt 

......... ~rwaon~- ........ ..__,_.., 
Hlrtilo!AP-9 
Forluu.~in1Tr.1nMon~-~lon 

Fllftllau Pont Trarwllon Compound- CommonConllol 1 
mod Monlomg de Cable Panel 
Fortnu Point Trantltlon Coml)O\Jnd ·Common Control 2 
and MonUOfrn de Cal>I• P1rwil 

,FortHuPoinl Tran&iflon Compo\Jnd - acbkA.ud•ry 
•rtloeControtP11ncl 

9} ~ 
~ 
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~na!s.«;:lr 

-No. 
C...-•T91'9 .... r "°Tnckllot 

M-.N• I l"O I~~~ I "~'h·--" 

I-NI 1501 ILCI" !'" Iott Im" lu1 [1e.1 !111. I*• ~-

1501 ILU I"" I• I.:>" l.u1 j..,. j..._ !ffi1 i.'""7l• 

so1 ILC" I'" l•oo Ito,. l.01 [DIM IML l<tHo !-1tonn11 

, .... IM• l<<f' '"" I- 1- 1- I- f... ~"' 

M l ILCI" 1 .. ,., I ... l90P l4lrl !IG4 IML I.ult 

"' fLctt I'" 1 ... l110•l•111 I'°" 1 .... Ion 

I- jw1 ILCP J,-,.. J... lllCN' J401 ~ IML i o ff lo11NllU05 

101 [Lei' ' '" lt0• l110P 1.,., [to4 I• l•ot• r....,,, I:': 

Q I f l !;I' I'" l•H [901' i.... 1 .. ]ML l+otl 

~ IL.a" IWJ I"' 1.,.. (401 1-4 I• Ion ~,.. 

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

Maior Equipments 

::::~': 1 ........ ~, lie. CINI,. Ol'Scn.&11 LC"S.,.elkiihfl()eo;....-flt j 
Al..55'"6.._tlK_•• 

.nll(tl 

-llC•I 1::~::; 

s•1cai 
IHllC~I ISAjCkJ 

s.t.1ca 1 

_,.., 1::: 

alC8U JCIUO 

11ai14sj 1::::::: 
atcau 1ic•to 
UCkl l C:•M 

U j9te t ll LJ .. t l 

uallf•l l~:.Jll l SIUM.1 1 b ... 

1
1:~;: 

nillsl ea ten 
ceucu _ ..,, 

111011(•1 1• 1Cf .,c, 

.. ,. ... 1 

•!oil(•) 

11rffljsJ tu1 

Ml!ftlt:ICIOfTCYCLOMETER 
W:t<&wt,IM 00VNT Cl,.f:U:l'[NT XIDMti"S WO 
M'CRORCONO W,.YE 
MAXI ll!MiCUltM:Hl WHSTANO" 1001<A 4110 
MICROSC!OONO WAVE 
MIITUI SCl'rf.li!: D·!O 111A f>EA.1<11 41 (NON l lNeAll' 

SINaLli. ~5&.. liETM..();IOOE 
RAT£D'Y'Ol..TAOl!Ut -UIK\l,&0 Hi 
Wa:NJQK\10Cpo..._l•-201(A 

I
MK.a.JWClil£El'A<JEOISTNQ~!iOIHI 
INCIJJl»IO IHlll.l,ATfO&ASI! 
ttJ TERM1ft611&. t£MA 4 

Di: Si.111101 MUl&ITQI IMCTI 

I

SINGLC P'liAH, Mll!1M. O.llJDE 
SIUOONl!l"OLYME.lt~D~E N!JifSTClll 

~.-AINO 
1"1f>.JAJMCAUPAQI! D STAU:E 22250 111., 

i~~=!~~~ 

'l10WJ~ WllL""'°A. 

~
:JI llA 1Slic. 0Hil'Ol.EMOTOR OP'VUl.Tl!D 

nc.«aA<Nt 
ltilCLtmNO IOI. rs. LOCK WASiERS #K) n AT ......... 

~T(RW~•Nl.IMI 
IHsu.AloA CREEP.<GE WT~ :Vno lflN 
INSU..ATOA lilATER.....,,__ PQRC.El.AIN MO~ll GRA'o' 

l70 11V,~ ~V •l tHCJ A. 

[L~·TS'°°19ot 

ilLK...sr+aJ.600D.E-TSOQ2S.41 

jlLK-SNQMlm.a-15-a>ll"41 

21 1A IHC, ON!!.l'OlEllCITOROf>EAATED lut.$N.C0..000 El-TS-OOIH11 
~AflO\liREM..'MfttG~S\'\'ITCHON .......... 
aN ~ IOl.15, lOCKWASt£R5#6J F\Al 

"'""""' otlE POU CllSCOlll!IKCTDll D'OLZT ) 79 KV 1MU. t1 
i<A • h 

~! UC QtCfl'IOlrl«ll OROf"EAATEO hLK.fN..(:O.ICJQ).fl-T.S-OCIH-01 

~
llV,2* kV81l'lf'OA. 

ATICAL8fl'llAA.WITH TWOGFICllJl'CING 
WllCHES 

OW MOUNTING l ot.TS, LOCK w.-.StEfHlNIO Fl.AT ....... 

[

Tyr..-OOSIC::T 
~~ ..... 31$11) 11'1 
1111.1•.nw .,_,_ _ 
[DC LM 'NJLTLOCATOlt 

U-6N.(X).a'.IDl).0.· TS-OCl1D<t1 

A•le<:l~MC.OkY 

"""' BJLM• IN (Wll-1.\llM'ld ...... -ONO) f!~EL-TS-001801 
R t ~O'N (l.V-0N0i 

HV llO'llWl'6 - • N£1M. 1!ol1S 
lMJ~u119,llQf-llllOIJV,!J0,1)6 t/F 115W~l 

W411.,llGNf DITlCtlOtil UNn 

WA~Dt:TtCOOHUHll 

FOftLINEF.-tATLOCATOfl 

I
OUTDOOtt TYPf rNClOSEO QEsEL GENERA TOlt 
»O.W,UPP , •:t11'l\t1 
~~ICJO. •WIO~ 

HCI K\IA.HtM-Zot11:tt V11< P'OllMOLJHTlt:D 
SUllSTATIOH I U.VICl! TllllAH$FORMl! ll 

~ioVA, 

2DX1· 20.,12D V.o. 
~. NIH! 

~~t~ 

.,...u .. :1<1 

·-
QC:tpe}I WC:: t af.YEHS 

Gf: J'C_~ 

G f(PES)IMCl .&IElo!CNS 

GE..., 

.... ~ 

OEf"ES) """" 

OL!:rE~ "" 

GEfSBCI "''"" 

.,.,.,., 
""' 

"""""' w .... 

OE \~ 

IMLc Of11 Don.,o lH11.: A.Jt..U41>.1S1t-11...0t H llot.01 I 1tov toe.= 

IA1..sroM 0.~11mul tlo.: LCl"·,,'f-Dff-IOr-4H..co4-Ml 

.. ~.:=~I:=::. 

lcoo501 

3"'03 J t ' -<IDZ11 

I"""• 

""'"' 

"''"" 

1cocsc1 

•OM Aw iw.-••rl,.,..... 

I
ElEClRICAl 
IMSTH.lAtlON 
CO.'llllM:l'0'11 

~'""" MJ.AtlON 

"""""" 

llldCT 

3.ECTRICAA 
"$T.M.L.All0N 

"" 

H ECTAICo\L 
NSTA1.V.TIOt4 I 

'""'"'"' 

fif:C !MICAI,. 
.r>Srk V.TION 

raACT"' 

ELECTRICAL 
IMrAZ.LATlOH 
~!VIC·(IA 

ElECTAICl\L 
INSlJtJ.L.AllON 
CONHIACTOR 

---
fifCiRlCAl 
11~1M.tATl(»j I 
OOHTRACtOA 

- - -
<= .. <A< 
1-.S.IAUATION 

F 
Cl CC!A' CAl 
!1~.t.t.lATION I 
C:ONTAAC'IOR 
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·~.nal£~f' 

,_ 
No. 

C1'*-lllll' fa,N11mM1 

M11Lc,. lm l1H l90f'l .. •IONIK ]•fft J d....-Z 

Sltt lLCf' ]"" INt l101"].u11-1""- 1-i"t 

l61U ILU l,itr lon l10,.. l4~1 lt04 IM.. 14'11 

POT,.d.111.t 

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

lnsUalors 

·~----........ _ .. 
....... -"" lt<o1110t .. lh4!H;1erlptlo.n LC,.$pt-cll'!athH1 Dllc11111~ll 

ALS Sp•dlklttl9n0.C.a-ld. S~p ... llu 

l"ltH~ ....... I ,.,r, .... ..-.... 

""'Iii!•/ 

Hll(l j 

"'""' 

.... , 

__ ._,__--.-carw-.~ -,,...., 
~~l7:rt.1.lllffl 

I 

... _, __ 
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Document Front Sheet 

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

COOSOl-001 Lower Churchill Converters and 
Alstom Grid Canada ULC. 

Transition Compounds 

Document Title: Tot al Number of Pages 

Muskrat Falls Converter Station 
Incl. Front Sheet 

..... 
Bill of Material - High Voltage Equipments .!!:! 60 

Q. 
a.. Contractor Document Number: Revision Number: 05 
:J 

11'1 
"'-.::- LCP-MFA-000-BOP-401-002-ML 
0 .... u Supplier Document Number: Revision Number: .,, 
..... .... 
c 
0 u 

Q. 
u _, NE-LCP Document Number: NE-LCP Issue Number: 84 

' w z ILK-AS-SD-8211-EL-GOl -0001-01 

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

Comments: Equipment Tag or Model Number: 

REVIEW DOES NOT CONSTITTITE APFROVAL OF DEStGN DETAILS, CALCULATKlNS, TEST METHODS OR MATERIAL DEVELOPED ANO/ OR SELECTED BY THE 
CONTRACTOR, NOR DOB fT RELIEVE THE CONTRACTOR FROM FUU COMPLIANCE WITH CONTRACTUAL OR OTHER 08UGATlONS.. 

j' 01- REVIEWED ANO ACCEPTED - NO COMMENTS 

E 02 - REVIEWED- INCORPORATE COMMENTS, REVISE AND RESUBMIT 

r:: 03- REVIEWED - NOT ACCEPTtD 

r:: 04-INFORMATIONONLY 

I OS-NOT REVIEWED 

Q. Lead Reviewer: Date (dd-mmm-yyyy): Project Manager: Date (dd-mmm-yyyy): 
u 
-t 
w 
z NE-LCP Management : Date {dd-mmm-yyyy): 

General Comments: 

Page 1de60 
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Labrador-Island Link Limited Partnership 

Contract CDOSOl-001 

lower Churchill Converters and Transition Compounds Project 

MUSKRAT FALLS CONVERTER STATION 

BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS 

PHA-ILK-AS-SD-8211-EL-GOl-0001-01 REV 
PHA-LCP-MFA-OOO-BOP-401-002-ML 02 
ASSUMPTION: 
PRIORITY 1 _ FEEDERl _AC FILTER Fl + F2 {Refer to SLO signed on 02/03/2017) 

• ~natsqr 
PROJECT 

PREPARED 20-Jan-17 tvo Geof&lev IG Lower Churchill Converters and Transition Compounds Project 

111 LE 
VE RIFIE D ZO:J;n--1 7 Asbed Koj1kl1n AK 

Muskrat Falls Converter Station 

APPROVED 20-Jan-1.7 Eric Guimond EG Bill of Material • High Voltage Equipments 

DATE NAME SIGNATURE 

Wstom document number Alstom Nalcor document number LCP Status 

Revfsion 

LCP-MFA·OOO-BOP·401-002·ML OS B4 

ln tt rnol document number {whim applicable ) Internal 
Revision 

ILK-AS-S0-8211·El·G01·0001-01 Page TOTAL Sheets 

02 S2 

Th" doaH1\tnt II ~ o:dJSIW propttty' af ALSTOM GRID i nd shal not be usecl coped Of comrrut\IC.ted to thl'd parties witfHiut pnor .uthanzabon 

CONFIDENTIAL 

Page 2 de 60 
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SCHEDULE OF MODIFICATIONS 

CONTRACTOR 
DATE MODIFICATION CONTENTS PAGE/ SECTION COMPANY REV 

REV 
PREP. VER. APP. 

Al 01 0/09/ 2015 IG AK EG Original issue 

"1 02 3-JU!l-16 IG AK EG Issued for Implementation and Use 

B2 03 27-0ct-16 IG AK EG Is sued for Implementation and Use 

B3 04 20-Jan-17 IG AK EG Issued for 1molementation and Use 

B4 05 20-Jiln-17 IG AK EG Issued for Implementation and Use 
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Reference drawings 

ILK-AS-SD-821D-EL-B04--0001--01 MUSKRAT FALLS CONVERTER STATION/AC YARD POLE 1 SIDE/PLAN VIEW AND SECTIONS 

ILK-AS-SD-821R-El-B04-0001-01 MUSKRAT FALLS CONVERTER STATION/AC YARD POLE 2 SIDE/ PLAN VIEW AND SECTIONS 

ILK-AS-SD-8210-ST-D99-0001-01 MUSKRAT FALLS OUTDOOR HIGH VOLTAGE/EQUIPMENT MOUNTING DETAILS-AC YARDS 

ILK-AS-SD-8210-EL-099-0024-01 MUSKRAT FALLS OUTDOOR HIGH VOLTAGE/EQUIPMENT MOUNTING DETAILS-DC YARDS 

ILK-AS-S0-8210-EL-D99-0025-01 MUSKRAT FALLS OUTDOOR HIGH VOLTAGE/EQUIPMENT MOUNTING DETAILS-AC FI LTER 

ILK-AS-S0-821B-El-B04-0001-01 MUSKRAT FAUS CONVERTER STATION/CONVERTER TRANSFORMER & AC DELTA/ STAR POLE 1/ PLAN V IEW ANO SECTIONS 

ILK-AS-SD-821P-EL-B04-0001-01 MUSKRAT FALLS CONVERTER STATION/CONVERTER TRANSFORMER & AC DELTA/STAR POLE 2/PLAN VIEW AND SECTIONS 

ILK-AS-S0-821G-EN-B01-0001-01 MUSKRAT FALLS /VALVE HALL POLE !/GENERAL ARRANGEMENTS 

ILK-AS-SD-821U-EN-B01-0001--01 MUSKRAT FALLS /VALVE HALL POLE 2/GENERAL ARRANGEMENTS 

llK-AS-SD-8210-El-BOl-0016-01 MUSKRAT FALLS /DC YARD /GENERAL ARRANGEMENT 

ILK-AS-SD-8211-EL-B99--0002--01 MUSKRAT FALLS CONVERTER STATION/GENERAL GROUNDING GRID LAYOUT 

ILK-AS-SD-8211-EL-B99-0003-01 MUSKRAT FALLS CONVERTER STATION/CONTROL BUI LDING/GROUNDING PLAN 

ILK-AS-SD-8210-El-806-0001-01 
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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D•ncription 

A.C.·DC Room l t.attery 

Control room 

Cable Tr•)" 

Compreutori CoMonecton a 
Stra;nRel;.ercerinecum 

Grcur1din1 

Hardwue l Cl>f!dUib 

BILL OF MATERIAL (BOM) 

LCP-NALCOR 

MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS 

EJ:.un.ple1 

Bolled connectors, We teed con~ctors, Conductor 1p&een., !lu1 supports, fhudbl• bralcis, 
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~na!£~!'. Lower Churchill Converters and Transition Comoounds Project • MUSKRAT FALLS CONVERTER STATION BILL Ut- MATERIAL - HIGH VuLTAGE EQUIPMt:NTS INALCORDacumenl No. : LK-AS-So .. 211-l!L-Gt1..0001 .. 1 R•..- No. :I •A 

AC/DC & BATTERY ROOMS EQUIPMENT IALSTOM Document No.: LCP_..,F~CO~OP-40 1 .. IZ ·ML I Rev No. :I 1v;· 

Item 
._ ... ,., 

M ....... hm Oetei9ed Ducription LCP Spec::Wlcatlon Docwnent, C.t.aogu. Numbtr SUppliedby 
BOMRe'I 

Convnents Contnictor T-t Humber Unit Suppll.r M.nulActwm ll'l5laledby Upd•ting No. - ....... Qty ALS .S,edtkMJon Docummt ot Onlering lnfonNlion ContrKtNo. lheillm 

·-
IZU -SAT-14-1001 

ELECTRICAL 
0030 m LCP MFA ... BOP .. , 002 ML 0030 u !tit(sl • Z1J-8AT .. 4-2001 2 125VDC BATTERY GE !SBC) B1fterie1 d • la C00501 INSTALLATION 04 

12t UIAT .. 4·11HJ1 C• pit<t1l1 CONTRACTOR 
12t X.&AT-14-2001 

1211..&AT-15-1001 BalteriHcMla ELECTRICAL 
0031 .., LCP MFA ... BOP .. , 002 ML .. ,, unil{ii) 2 481/0C BATTE.RV GE (SBCJ C00501 INSTALLATION 04 

121 UIAT-15-Zttt C;apitilllle 
CONTRACTOR 

121J..CP .. 7.ooo.4 ELECTRICAL 
H n .. , LCP MFA - BOP ... 002 ML 00>2 unit(s.I 

fl1X.CP .. 7.0004 2 AUXl..lof.RY AC-OC CONTROL PANB- GE(SBC) C0050t INSTA.LLATION .. 
,,. ........... ,,, ... "TnR 

IZtJ.SW-82-1002 ELECTRICAL 
0034 501 L CP MFA ... BOP .. , 002 ML 00" unh(sl 

12tJ..SW-12·2002 
l VALVE COOLING SYSTEM-LY DISCONNECT S'MTCH GE (SBC) C0050 1 INSTALLATION ... 

CONTRACTOR 

12tJ-OPB.f1·1001 
ELECTRlC.-.t. 

00'5 ,., LCP MFA -BOP .. , 002 ML '"' unit(sl 121J-OPB-11-2001 • SWITCHBOARD GE(S8C) coosot INSTALLATION .. 
121X-OP8-11-1001 
121X-Of"8-11-2001 

CONTRACTOR 

ElEClRICAl .. ,. ... LCP MFA -BOP .. , "' ML OOH unit(s) 1211.$W042 .... l 1 EMERGENCY S'MTCHGEAA OE (SBC) CC0501 INSTALLATION .. 
CONTRACTOR 

1111..SWG-1 2-000 1 ELEClR ICAL 
0037 '" LCP MFA 000 BOP '" '" ML oon unit(s) 2 MAIN SWITCHGEAR GE(SSC) C00501 IN STALLATION 04 

1211..SWG-111-0002 ,.,...,..,,. CTOR 

111J..SW-12-1tH 
IZ1J.SW.a2-1N7 
121UW-11-1 ... 
l .21J.SW.t1-1"9 
121J-SW.a2-2tM 
U tJ-SW-11-2907 
121J-SW.a1-2f01 ELECTRICAL 

0038 '" LOP MFA 000 IOP 401 '" ML OOH unillsl 121x..sw.a2-1oos " OUTDOOR LV CONV. TRANSFORMER DISCONNECT SWITCH GE(S!!I C) CD0501 INSTALLATION 04 
121X.SW-12-1007 CONTRACTOR 
121X.SW-IMOOI 
lltX-&W-11-1010 
11t X..SW.at-200S 
111X..SW.f2·2007 
111X.SW-12·2001 
121x..sw .. 2..ao10 

121.X-SW-11-1009 ELECTRICAL 
0039 '" LCP MFA ... BOP 401 002 ML 0031 unit(sJ 

121.)(..SW-12-2009 
2 SPARE TRANSFORMER SOA DISCONNECT SIN!TCH GE (SBC) C00501 INSTALLATK)N .. 

CONTRACTOR 

111J.(:HR~1N1 
ELECTRICAL .... ... LCP MFA -BOP 401 002 ... 0041 u nit(sl 121'.CHR44-1N2 • 12SVDC BAlTERY CHARGER GE (SBC) C0050I INSTALLATION .. 

12tJ..CH,.-14-2tet 
121J.(:HR .. 4-2M2 CONTRACTOR 

1211.CHR·H-1111 
ELECTRICAL ,.., ,., LCP MFA ... BOP 401 002 ML 00,1 unit(sJ 

1211.(:HR-11-1112 • 48 voe SATTER'( CHARGER GE (SBC) CD0501 INSTALLAOON 04 
121 1-CHR-11.Z:Mt 

CONTRACTOR 1211.CHR-ll-lMZ 

121J.f"U .... 100t ELECTRICAL 
IM2 ... LC• MFA - BOP ,01 002 ... 0041 unit(sl 2 125 voe FUSE BOX GE(SBC) COOSOI INSTALLATION .. 

121J..FU.t4-100t CONTRACTOR 

1211.fU -11·1001 
ELECTRICAL ... , ,., LCP MFA ... BOP 401 "' ML 0043 unlt(sl 2 48 voe FUSE BOX GE (SBC) CDOSOI INSTALLATION 04 

1211.fU.tl-2001 lr-.oNTRACTOR 

12tJ.CP""·1001 
ElEClRJCAL - .., LCP MFA ... BOP 401 002 ... .... unit(s) • 125WC~PANEL GE(SBC) C00501 IHSTALLATION .. 

t21J.CP-14-200t CONTRACTOR 

1111.CP .. S.1M1 ELECTRICAL 
OO'S ... LOP MFA 000 80P 401 002 ... 004S unM(s) 1211.0P8-IMH1 ' 415 VOC MAIN PANEL GE (SBC) CD0501 ""STALLATION .. 

1211.CP .. 5·2111 CONTRACTOR 

Pq «I 0. 00 2141-
~ u? 
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~na!£Q! 
i • Lower Churchill Converters and Transition Compounds Project 

MUSKRAT FALLS CONVERTER STATION BILL u r- MATERIAL- HIGH VOLTAGE EQUIPMENTS INA1.COfl0ocumtN No.: l.K..A.S-SD--12 11-El.001.000t.t t Rev No, : - '" AC/DC & BATTERY ROOMS EQUIPMENT IAUTOMOocument No.; LCP..MFA--OOO~OP ... 01 .002..J.1L Rev No, : - -- n .. -

Item .__. ...... - lltmOetaifedDesttlptloft LCP S~cllc«ion Document I Catalogue Numbtt Supplied by BOM Rev Cornnents 
ContrKtor Tag Numbef' Un• Supplier Manufacture• IMt .. dby .......... 

No. -·- Qly AU SptdlcMion Doc"'"""' CK Ofd@ring kl.fonNitioft ContrKtNo. .. . ._ 

IZIJ..QPB-14-1f04 
ELECT,UCAL 

"" "' LCP MFA ... BOP 4'1 002 ML 0041 urtit(s) 121J.OPB·H-21MM • 125 voe OUiDOOR EQUFMENT distn1llnon P•rwl GE(SBC) C00501 INSTA.LLATION .. 
CONTRACTOR 

121J-DPB-ll-0003 ELECTRICAL .... , "' LOP MFA -BOP 40 1 002 Ml 0047 unit{s l 
IZtX-OPl-13.0DOl • 9Utlt>tNG SCE OISTRIBVTION PANEL GE(SBC) Cll0501 INSTALLATION .. 

c~-·~· 

121J-DN-ll..G002 
..-C1rdCAL - ... LCP MFA -BOP 401 002 ... .... unil(:.;I 

UtX.of'l-ll-0002 2 OllTOOOR EOUFfJENT DISTRIBUTION PANEL GE(SBC) Cll0501 INSTALLATION .. 
r ,....TRACTOR 

ll1J.OP8-ll.0004 ELECTRICAL .... 101 lCP MFA ... OOP 401 '" Ml "" unlt(s) 
121X-OPB-ll.f004 • INOOOR LJGHmG DISTRIBUTION PANEl GE (SBC) Cll0501 INSTALLATION .. 

CONTRACTOR 

121J-T ... 3 ... 0l ELEClRICAL 
1150 501 LCP ,.A 000 BOP '" "' ML "" unH(so) z 8UILDINGSCE AUXL tARY TRANSF~R IJE(S8C) C00501 INSTALLATION .. 

121X-T-l:l.CJOU i,.. .... , ..... ACTOR 

t2 t J.T ... 3.lf02 
ELECTRICAL 

"" "' lCP .... ... BOP ... M 2 ... .. ., unill(5) 2 OUTDOOR EQUIPMENT AUXll~RY lRANSFORMER GE{SBC) C0050t INSTALLATION .. 
121X..T ... 3.0002 CONTRACTOR 

121J-T-13.00D4 Lc.CTRICAL 
D052 501 LCP llf'A '" 109 "' ... Ml .. u unills) 

121X·T-l:l.ODD4 
2 INDOOR UGHTING AUXILIARY TRANSFORMER GE(SBC) C00501 IN STALLATION 04 

lr~~•'70A 

111J.T-l:l.Q005 
ELECTRICAL 

OOSl ... LCP llf'A 000 BOP .. 1 GG2 ... "" Ul\if~5) 2 AC-DC YARD LIGHTlOO AUXILIARY TRANSFORMER GE (SBC) C00501 INSTALLATION 04 
111X-T-11.QOOS lrl'WTDACTOR 

I Z1J.OPl .. 3 .... 5 ELECTRICAL 
0 ... M1 LCP llFA -BOP .. 1 "' ... .... unil{s) 2 AC-OC YARD LIGHTING DISTRIBUTION PANEL GE (SBC) C00501 INSTALLATICJN "' l21X-OP8..l'J-.OOO! 1"'""-'"""ACTOR 

12t 5.CP-17..ot1 
El.EClRICAL .... "' LCP MFA "' BOP 401 ... Ml 00$$ unit(st 2 CONTROL PANEL HJW FOR AUXJLARY ROOM GE (SBC) Cll0501 INSTALLATION .. 

1211.CP-17-0002 CONTRACTOR 

12tJ.CP-13-00G4 
ELECTRICAL .... "' LCP MFA -BOP 401 002 ... 0017 unlt(sl 121X.CP-13.CJOIM 2 N OOOR l.JGHTYiQ CONTROL PANEL GE(S8C) Cll0501 INSTALLATION .. ···- ··-· 

121J.CP .. J.4NHIS ELECTRICAL .... ... LOP MFA -90P 401 .. , .... "" unll(sl 
121X..CP.al.CJOOS 

2 AC-DC YARD UGHnNG CONlRCl PANEL GE(SBC) C00501 INSTAUATlON .. 
,.,.,,.,TRACTOR 

121J· -13-tOH ELECTRICAL 
1159 I01 LCP MFA ... IOP 401 002 Ml 0051 unit(s) 121J·T .. 3.00l7 , CONTROL AUXILIARY TRANSFORMER GE (SBC) C00501 INSTALLATK)N .. 

. ....... 'P • • ,.,.., ... CONTRACTOR 
ELEClRICAL 

11&0 "' LCP llFA 000 80P 401 "' ML ,.., unll(5) 11U-T-l:l .. to1 ESSENTIAL LOAOAUXl.IAAY TRANSFORMER GE (SSC) C00501 INSTALLATION .. 
t"J"\NfRAl"T""" 

t211.YP$.f3 .... t 
ELECTRICAL 

0011 '" LCP .... ... BOP .. 1 ... ... .... unills) 2 UP5 Panel GE{S8C) 000501 INSTALLATION .. 
1115.YPS-13""'2 CONTRACTOR 

ELll:.C IKtcAI.. 
00'1 '" l CP t.FA "' BOP 411 "' ... 1111 unit ls) 1215-DPB .. l ..CJOO I 1 EXTERIOR SECURIT'i LIGHTING DISTRIBUTION PANEL GE(SBC) CD0501 "'STAllATtON .. 

CONTRACTOR 
ELECTRICAL 

OOll 501 LC P ..,. GOO BOP 401 "' Ml IOU unit ls) 1215..ATS-12.00l1 1 MANUAL ATS EXTERIOR SECURITY UGH'TING OE(SBC) C00501 f.1$TALLATION " CONTRACTOR 
ELECTRJCAl .... H1 LCP ..... ... BOP 411 M2 .... .... wnifts) 121'-CP-12_...1 1 EXTERIOR secURITY UOHTING COKmOL PAHEl. GE (SBC) CD0501 INSTAUATION .. 
C ..... '"""ACTOR 
ELECTRICAL .... "' LCP MFA ... 

BOf' "' 
M l ML "" """"' 1211..CP-IJ.-.1 DIESEL PANEL GE (SBC) COOS01 N STALLATION 04 

CONTRACTOR 
ELECTRICAL 

0061 '" lCP MFA "' BOP 401 002 Ml OOH unit(s) 12111.CP-U -OOG1 PROTECTION ANO CONTROL OISCTRIBUTlON PANEL GE(SBC) C00501 INSTALLA'TION 04 
1""""'-.Al":TOR 
1 ~~.., RICAL 

00'1 .. , lCP "'A -BOP 40 1 002 Ml "" unil{sj 121J-T .. 2-GOl 1 1 EXTERIOR SECURITY LIGHTING AUXILIARY TRANSFORMER GE(SBC) C00501 INSTALLATION .. 
CONTRACTOR 

Pacl'7• to lt2~ 

CIMFP Exhibit P-03017 Page 74



~nal£qr Lower Churchill Converters and Transition Compounds Project • MUSKRAT FALLS CONVERTER ::> IA 1 ION BILL OF MA 1 t:KIAL • HIGH VOLTA\Jt: EQUIPMENTS NALCOR Document No. : ILK-AS-S0-1 211-EL-G01.0001.01 Rev No.: A• 
AC/DC & BATIERY ROOMS EQUIPMENT !ALSTOM Document No. : LCP-MfA-OOO.SOP-401.ff:l-Ml. Rev No.: flF 

, ..... Equirpnenl S.V lor - ltefR Oebiled Descripbon LCP SpedbCion DoetmeAI I C.1tMotu. Hum>tt . ........ ., SOM Rev c ......... 
C°"*3ClorTagNIMnbet .... Supp&itt ............. lnmkdby upcWl"f 

Ho. -- Qly ALS Specilc.11ion~ or OnMrint Wonnacion ComRetNo. tlte ilem 

12 1J -T-14.0011 
ELECTRICAL .... f01 LCP MFA ... BOP 401 002 .._ 0081 unll(•I 121J·T .. UI002 • 125 Vdc BATTERY CHARGER TRANSFORMER GE (SBC) C00501 INSTALLAT.ON 04 

'21J-T-14.00l:J CONTRACTOR 
121J-T.a4.0014 

l21J.SW.a2-100l £L.EClRICA1. 

"" 501 LCP WA ... BOP 401 002 ML .... unH(s) 121J.SW .. 2-1004 • 125 Vdc; BATTERY CHARGER OtSCONNECT SWITCH GE (SBC) C00!!01 INSTALLATION .. 
121J..$W .. 2·200l CONTRACTOR 
121J..SW .. 2·2104 

121J..SW.al-10IS ELECTRICi'IL 
0070 101 LCP MFA '" BOP 401 "' ML 9071 unlt(s) . "4a Vdc BATTERY CHARGER DISCONNECT Si/VITCH GE(SBC) C00501 INSTAL.U.TION 04 

121J..SW .. 2-2"5 if"_f'INTl'l'A.CTOR 

121J..SW .. 2·1t1t OUTDOOR EQUIPMENT AUXIUA.RV TRANSFORMER 
ELECTRICAL 

"" "' LCP MFA ... BOP 401 "' .... H 71 unill(s) ' GE(SBC) C00501 f\ISTAUATION .. 
121X.$W .. M011 DISCONNECT SWTCH IA'"'•,.....•AfQR 

121.uw.n.1• 12 
SU9LDING SERVICESAUXIUA.RY TRANSFORMER 

ELECTRICAL 
0072 501 LCP MFA ... BOP .. , "' ... Hn unil(s) 12t X4.W-12·1012 ' GE{SSC) c""'°1 f\IS T All.A TION .. 

12tJ.SW-12-D1l 
DISCONNECT SWITCH CONTRACTOR 

11tJ..SW-12·101l ACJDC YARD LIGITTING TRANSFOAMER DISCONNECT 
ELECTRICAi. 

ocn "' LCP MFA 000 BOP 4'1 "' ML 0073 unitjs) ' GE(SBCJ C00501 INSTAUATION 04 
u 1x..sw-12.201l S'NfTCH lr,....__.TDA,CTOR 

121J.SW-12-2010 PRO'TECT!ON AND CONTROl. AUXfLIAAY TRANSFORMER 
ELECTRICAL 

0074 •01 LCP MFA GOO BOP 411 "' ML 0074 unitjs) ' GE(SEIC) COOS01 INSTALLATION 04 
121X..SW_.z.l_0 11 O!SCONNECT SWITCH 1"''"'•'TRA("_Tf\A 

12 u ..sw-11.1e11 INDOOR LIGHTING TRANSFORMER DISCONNECT 
ELECTRICAL 

"" '" LCP I/FA GOO BOP 411 "' ML "" unlo~) ' GE(SBC) COOSOI fllSTAU.AllON .. 
lt t X..SW-12·20 12 SWITCtt ,,. ...... ......,,.._CTOR 

121J..SW-12·1•14 MAHVAL ATS EXTERKJR SECURITV UGHTING 
ELECTlllCAl 

007• 501 LCP WA 000 BOP .. 1 "' ... "" unit($) ' GE (SBC) C00501 fllSTALLATION .. 
121X..SW-lt-201J DISCONNECT S'MTCH '~""TOR 

121J.$W-12·1•15 ELECTRIC"L 
0017 501 LCP MFA 000 BOP 411 "' ML Hn 1mitjs) ' UPS PANEL OISCONNECT SWITCH Gf{S8C) C00501 NSTALLATION .. 

121X..SW-12·2014 QNTR,,CTOR 

121J.SW-1 2-1001 
ELECTRICAL 

0081 "' LCP MFA 001 BOP 402 .. , ML GOi t unit ls) ' MCC LV OISCONNECT SWITCH GE (SSC) CDOS01 IN STALLATION 05 
U 1J ...SW-12-2001 CONTRACTOR 

121J..CP-ll-MIZ 
l21J..CP-ll_...7 

VOlTAGE DETECTOR CABINET FOR P&C CXSTRlBUTION 
ELECTRICAL 

oon ,., LCP WA "' BOP 4tl "' ... " ... unitjs) 111X..CP-ll...,_7 ' GE(SBCJ C00501 ~STALLATION o5 
121X..CP-ll-GOG2 PANEL COHTRACTOO 
U'1S..CP-l,_...l 

8att91')'$pl Contam.nt system EAGlE-:za..1n ELECTIUCAL 
0343 sa1 LCP MFA 000 BOP 411 "' Ml. • 343 unii(s) ' GE (SBC) C00501 NSTAllATtON 00 

Ean!.1! F'--· ·~,_ OitW• NabPilll I SOC!I cn1JTR.1rTOR 
Battery Spill CoMarvnert system EAGl.c.·2P..172 ELECTRICAL 

0345 '" LCP MFA 000 BOP 4e1 "' ML 0345 urMl(s) 1 GE(SBC) COOS01 INSTALLATION o5 
.,. __ ,_ F\o()t Anchor 01kJ:ic1 NabPll ·~. l r:nr...iT~ACTOR 

iJ1 
PIO*IOltlO 
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~nalcori . ... ... iin•rou Lower Churchill Converters and Transition Compounds Project _a 
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS NALCOR Oocumenl No.: l.l(.,U..S0.. 211-El-G01.(1001.(11 Rev No. : ,.,ll 

CONTROL AND P&C ROOMS EQUIPMENT ALSTOM Docu~nt No. : LCP-MFA-OOO-BOP--401-(102-ML Rev No. : 0" 

Item Equipment Do '°' .......... ltit-m ~Wied O.scrlpdon LCP Speclftcalon Ooeumot I C•t»ogue N11mber Supplied by 
BOM Rev 

Convnenb Contrac-tor r-. NumMr Unit Supplier Manubcturw lrntalled by updating 
No. Mo.opofe SYI*" OIY Al.S SpKifkation Docum.nt or Ofdwtng lnfonnalion Con .. KINo. ... , .... 

n...,.., .... ,, :a•S \...Ot'\V-r .,_._n - , n •n ana u aQJ nrver 
1212..CP-67-1002 HMIDataHrvuPanel ELECTRICAL Panel 

1000 501 LCP MFA IHlD BOP 401 DOZ ML 1000 unlt(s) IZ12.CP..a7-2002 ' Type 1 P1ntl GE (SBC) KELTOUR COOSOl INSfALLATION 0 3 MYli..rat Fa~s COflvener Station - HMI 2 and Dall Hrver 2 
1212-.CP-.&7.(1003 600x900x750 (rnm) CONTRACTOR Pa nel .. 
IZ1Z..CP-&7-1001 CC>lnfn0nlc.a11on lntemce P.an.i ELECTRICAL ••c• voro• - ... O!'IVT\Uf\ICaton ,, .. ,,_,... 

1001 !i01 LCP llf'A 000 BOP 401 002 Ml 1001 unit{•) 121z-cp..a1.1001 z f)'pl 2 P•r*. GE(SBC) Ka TOUR COOSOl INSTALLATION 03 
Par-.1 

916x105Qif2200(mm) CCHTRACTOR 
MA Int Falls eonven.r Staaan - corrvrv.ne.Mn lnt9rfam B 

1212-CP-17..0001 Common Conlrol P• nt:I ELECTRICAL 
~krat Falis Conwrlltr Station - Common Conlrol Parlet 1 

1002 501 LCP MFA OCH> BOP • 01 002 ML 100 2 unft(t) 
1112-CP-87..0002 2 Type 3 Panltl, GE.(SBC) KELTOUR C0050·1 INSTALLATION 03 

Mu1"'1it Fal!s Conv.rWr Staliori -Corrrnon Control Panal 2 
9 Hlx1 1>50l1220(mm) CONTRACTOR 

ac/dc AUXlllary seMc e Control P.nel ELECTRICAL 
IMWll'.l'•t Falls COn'llerter ~tabor! - Pot. 1 ac/dc l'\l,l)(~ lflry &9f'll'lal 

U1Z-CP--17..00G.4 Contol PaneJ 
1003 SCl1 LCP MFA OCH> BOP •01 002 ML 11Mll 11111tll) 

1111-CP-17-000S 
z T)lpe •Panel , GE(SBC) KELTOUR C0050l INSTALLATION 03 

1~~ahConw.,.,Stnon·Poi.2 acldcAl.l•ry..W. 91lh1050a20(rnn) CONTRACTOR 

K Co11"'*'11r ContfOf P•nirl ELECTRICAL. 
Muslint.Fals ConYert9t St.ban· Pole 1 aeConveltM T7 llO 

1 ... 5G1 LCP MFA 000 BOP •01 001 Ml 1004 11nlt(1) 111 E-CP-87-GOO• 1 Type 5 Panel, GE (SBC ) KELTOUR C00501 INSTALLATION 03 
Conftll Pat* 
MuakratFals ComlerterStatlon - Po4e 2 a cConvert«T8 llO 

916xlOSO>a200 (IM'I) CONTRACTOR ConWDI Panel 

Mu•ki11t Fa Ms Converter Station -AC F i!Wr Fl Control Pan•I 
121E-CP-17~00S AC FiU1r Control Panel ELECTRICAL Mullkfat Fals Convert.or St.lion ·AC FillBf F2 Contlol Pal\el 

1005 5111 LCP MFA 000 BOP 401 002 ML 100.5 unit(•) l21E.CP-17~006 ' Type6 Plinet , GE(SBC) KELTOUR CDOSOl INSTALLATION 03 Muakrat Fals Conven.t St.tlan ·AC Faker Fl ConRI Par* 
1 21 E.CP-17-4007 916v1050x2200 (mm) CONTRACTOR Ml.llknct F•h Conv.,.., SUtion -AC Filer F4 Con11ol p.,... 

Muskl"mt Fals Converw SUtlon -AC Fia FS Contsvl Panel 

AC Fllller Feeder Con•ol Panti ELECTRICAL 
MuUrat Fab Conv...., SC.tlon ·AC Fl9r Feeder 8241 COf"Col 

1006 501 LCP MFA ... BOP 401 002 Ml 1006 unlt(s) 121E.GP-87.000l 1 TYJ>e 1 Panel, GE (SBC) KELTOUR CDOSOl INSTALLATION 03 
Ponol 
Mu&krat Fa l s. Conver'" Stat:Jon - AC F~r Feitd•r 8311 Control 

911M OSOIC2200lmm) CONTRACT OR 
P•n•I 

AC Metering Panel ELECTRICAL Muskrat Fa~s Conv• i11r Sta Ion -AC Conv• r111r T8 •nd Fliers 
F•-FS F•eders Met.nng P•MI 

1007 '" LCP MFA ... BOP 401 002 ML 1007 unU(sl 121 F.PP-11-4001 1 Type 8 Panel. GE (SBCI KELTOUR COOSOl INSTALLATION 03 
"'9krat Faas Conv.rwr S~fon - Pole 1 AC C°'1W11MT7 and 

9161c1050lc2200 (mm) CONTRACTOR 
Fihtrs Ft-F2-f3 Feed. .... Me......., Panel 

ac Converter TrMSfotlMr Prot..ctton A PanH ELECTRICAL 
"'9krat Falb. Conwnrr Stalion - Pole 111e Corw.,_r 
TranslormerT7 & FHdfi Pro9dion A Panet 

1001 '" LCP MFA ... BOP ... ooz ML 100• unll(•I 121E'4>P.a8-100l 1 Typ. 9PaMI, GE (SBC) KELTOUR CDOSOl IN STALLATION 03 
w..iskr•t Falls Convel18r Stabon • Ptlle 2 ac ConV9lil r 

9HM050lc2200 (mm) CONTRACTOR 
Transformu T 8 & FMder Protltdlon A Panel 

ac Convert11r Tram;fonner ProtllCtlon B Panel ELECTRICAL 
MUs 11ra1 r-a11s .._.on11en11r --~ , - 018 ac 1,,.onV•nu 

1009 "' LCP MFA 000 BOP ... 001 ML 10011 unll(•> 111E..PP-l&:-2003 1 Tpe 10P- 1, GE (SBC) KELTOUR COOSO I INSTALLATION 03 
Trandarmer T7 & F"der Prolectlon B 

916Jct050Jt2200(mm) CONTRACTOR 
MJakr•t Falls Convert.r Station • Pole 2 ac Conwn.r 

AC Flltitr FMCl• r Pn>tec:don A PanH ELECTRICAL 
• ._.Nat ralsl.Onver18r.:::i1.1ti0n-"'-''...,. e ............... 

1010 501 LCP MFA 000 BOP ... ooz ML 1110 u nl t(1) U t E-PP-...l,·1004 1 T)'P911 Par-.1. GE (SBC) KELTOVR C00501 INSTALLATION 03 
Pro~A Paoel 
~ .. Int Fals Converter Station· AC Flbf FNder 8311 

916v1050x2200{rnrnl CONTRACTOR 
'" '." 

AC Fiiter Fffder Protection 8 Panel ELECTRICAL 1 •• -k111t • s Con'llu ter ~1ll1M1 - """" ~-· • • er co.: .. 

1011 "' LCP MFA 000 BOP . ., 002 ML 1011 11nl t(1 ) 1 21E-PP-IB-2004 1 T~p• 12 Panel , GE (SBC) KELTOUR C00501 INSTALLATION 03 
Prct.cti"on B Pane l 
M\l1l•nt F•b Conv•rt&r Station-AC Fibf Feeder 83 11 

916x1050x2200 (IM'I) CONTRACTOR •" 
1 ...... N . tFalsCOfw• rtef.:iotatlDn - A C Fibr t- 1 t'll:ltec:"ionA 
Ponol 
Mo.nN.t F ah Con'llerW Stsobon • ~ Fibr F2 P'"°'9Cllon A 

121 E-PP-8'·1001 AC FiU., Prolltctlon Pan.et A ELECTRICAL Ponel 

1012 501 LCP MFA 000 BOP . ., 001 ML 1012 unlt(s) 121 E-PP-...l,-100' ' Type13 P1nel, GE (SBC) KELTOOR CDOSOl IN STALLATION 03 Mu~t Fats Convert. Stabon ·AC Filer F3 Proteckln A . .,, .. 
121E.PP-11·1007 916)[1050x2200 (mm) CON TRACTOR 

Musint F.1scon .... rtafSt1tlon-AC FlbrF4 Protec'°"A 
Panal 
Muslcratfah Con....rtwStltion - AC Fillar F5 ProtaclonA 

'·--~ 
_"'IUSN"al,.11'5~•••·-· ~1a1Qn--. - r"f~K~CI 

111E-PP-1&-2005 AC Flier Prokction Panet B ELECTRICAL 
p.., .. 

1011 .. , LCP MFA 000 BOP .. , OU ML , .. , Mfltt(I) 111E·PP-8fi·2CHM ' Type 14 p.,.i, GE (SBC) KELTOUR C0050l INSTALLATION 03 
MIM'nt Fah conwner SUition - AC nw- F2 P~ 8 
Ponol 121E·PP-l&-2007 916X1050:.2200 (rrm) CONTRACTOR 
Muaktat Fals Cor!V9f19r Station·~ F~ F3 ProtiKtion B 

Bl pot• Rapid FMtcr Re moval P1nel 1 ELECTRICAL 
Muakrat Fags Con'll.rt.r Station- Bipole R~pld Filt•t Remo'llal 1 

1014 501 LCP MFA 000 BOP 401 002 Ml 101• unit(•) 121E-PP-16~1001 1 Type 15 Panel, GE(SBC) KELTOUR CD0501 INSTALL>.TION 03 
Pinet 

916x1050x2200 (mm) CONTRACTOR 

JJ1- ~ 
-

w 
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~'Ja!£qr Lower Churchill Converters and Transition Compounds Project 

MUSKRAT FALL::> t;UNVERTER::; IAI IUN BILL OF MAI !::KIAL - HIGH VOLTAGE EQUIPMENTS 
CONTROL AND P&C ROOMS EQUIPMENT 

Item Eq•ipnieftt ... ,.,, -- ...,,. Detailed Description LCP Spedtlcdon Ooc111ntnt I conr.ca Tag N• ,...., Unit SUppUer 
No. Nonapol• splietn Qty ALS Spec:llk:<11ion Document 

Blpolt Rapid Flltt r Re moY•I Panel 2 
1015 501 LCP MFA 000 BOP -401002 ML 1015 unlt(s ) 1 21 8-PP-H-2001 , Type 16 Panet, GE (SBC) 

916K1 05Qx2200 (mm) 

ac FMtitr 508f Prot.c:tlon Panel 
1016 501 LCP MFA 000 BOP -40 1 002 Ml tOU 11nlt{s) 821E--fl'P...tl.0001 , Typ. 17 Pantl, GE (SBC) 

916r1050x22<XJ (rrm) 

•361-CP-17~3 

1017 501 LCP MFA 000 BOP •01 002 ML 1017 unit(s) 
•361-CP-17-0050 • lrltl!fface HVOC L• n• P.al\•I GE(SBC) 
•361-CP-17-0002 Type 1 e Panel , 
4361-CP-U-OOO 

1111 .. , l.CP MFA OIO BOP 401 OCIZ ... 1011 unU(s) 
43&2.PP-&&-41001 

2 
ProtKdon P.n .. - HF system A P-' 

GE(SBC) 
•362.PP-16.013• Typm 19P-*, 

U19 .. , LCP MFA 000 BOP .cit DOZ ML 1019 unlt(s) 4362-PP-16.0031 2 ProtKlion Pal'l al - HF sy.s l em B Panel GE(SBC) 
•362-PP-16.0057 Typm 20 PaMI, 

1020 .. , LCP MF A 000 BOP .. , ... Ml 1020 unU(s) 
!4362.PP-11--04!11 

2 
Pro•ction Panel - CT - Systmt A P-1 

GE{SBC) 
4362.PP-lfi--04!24 Tn» 21 Panel, 

1021 501 LCP MFA 000 BOP 401 002 ML 1021 unlt(s) 
4362-PP-86-0054 • Protection Pantl - CT - System B Pa nel 

GE (SBC) 
'362-PP-H-00•7 Type 22 Panel, 

O[)f INTERFACE PANEL TYPE t 
OOF lnteftaoe Panel 
HEMA 12 
Endo$.IN1 plat. pug• 14 steel 
Piano-type hlngls. 

1022 ,., LCP MFA ... BOP .., 002 ML 102.2 unll(s) 1216-TP--81-GOOS , Padlocic:able dewce. 
Removable mounting plats GE (SBC) 

Oirn•nMont: L :s762 mm, H•762 mm, 0=600 nvn 
Provid•d Y>ith tfH'mlnal blocbi and Intern i i ~g. 
Compon.nta: 
F!Mropt;celboat'd 

Pa,.100.60 

NALCOR DocumtntNo. : ILK-AS-SD-1211 -EL..G01.(1001.01 

ALSTOM OoctAment No.: LCP-MFA-OOO-BOP-.401.(102-ML 

CabloguoNu- SupptiH by Ma1u1r.cwrer Inst.a.cf by 
Of Ofderlttg "''Dm'llltlon Contract No. 

ELECTRICAL 

KELTOOR CDOS01 INSTALLATION 
CONTRACTOR 

ELECTRICAL 
KEL.TOUR C00501 INSTALLATION 

CONTRACTOR 

ELECTRICAl 
Env!ll<h CD0501 INSTALLATION 

CONTRACTOR 

ELECTRICAL 
Em'- C00501 INSTAU.ATION 

CONTRACTOR 

ELECTRICAL 
Envi111ch C00501 INSTALLATION 

CONTRACTOR 

ELECTRICAL 
Envittch C00501 INSTAUATION 

CONTRACTOR 

ELECTRICAL 
Envl11eh CD0501 INSTAL.LATION 

CONTRACfOR 

ELECTRICAL 
Envitaeh C00501 INSTA!.LATION 

CONTRACTOR 

Rev No.: 

Rev No.: 

BOM Rev 
updating 
ltte l llrm 

03 

03 

00 

03 

03 

03 

03 

"' 

• -· "A -
II' 

-

Comments 

Mutl'1tt Fills Converter Station· B~le R1pid FMter Rsmoval 2 
Panel 

Mutkrll t"tUs Convem-r Station· ac Filter •·t-!S SOBF 
Pro'9cton P•nel 
Ml.It.Int Fa .. Conv• rtM Station ·ac Fibr F1.f2-FJ SOBF 

I 

Musmt F• .. T•m.lal Staian rz. (MFATS2)- Prot1dion and 
CormJI. Con .. ol PanaJ- lnbtri.ce HVOC Pole 2 Lane 1 Par.I 
MuNnt F•h l •rminal Sta~ r2 (MFAT62) ·Protection and 
ConRI • Con .. ol Panef - l ntarfac• HVOC Pole 2 Lane 2 Panel 
M\Aknl F•h T•rminal Stl.•on lt2 (MFATS2) ·Protection and 
Con"°I ·Control Panet - lnt.rbce HVOC POie 1 Lari.1 P• M I 
Mi.N<rat F•I• T•rminal Stabon lt2 (MFATS2) · Protection and 
Control · Contrci! P.,,el - lntarface HVOC Poi. 1 Lane 2 Panel 

Ml.llkrat hh T•nniillf Staton 12(MFATS2) • PYotaction and 
Con!Rll • Protlcbon Panel - HF Pole 1 - Syt.lllm A P1inel 
Ma..kratfels l e lTIW'\al Staton 12 (MFATS2)- Pfott<:tion and 
Control· Prot1ct10n Pa,_.,- HF P°'9 2-Sytttm A Panel 

Mu.krat Fal s TermSWll Stafcin #2 (WFATS2) • Pro~cbon and 
Contrell- Prolllction Pan~ - HF Pole 1 - Syslll m B Pa nel 
Muakrst Fal s Termhal Sta•on #2 (fv'F'ATS2) • Pro~cbon and 
Contrell- Pro'9ction PaM - HF Poi9 2 - Syt;Vm B Panel 

Muskrat F•h Termha:I Staton 12 (W'ATS2) • Prot.clion and 
Con1rol - ProWdlcln PaNll - CT Pole 1 - Sys'9m A Pana I 
~ Fals Tennral Station 12 (MFATS2) ·Prot9alon and 
Control - Protecbon Pa,.! - CT Pole 2 - Systtm A P•.,.I 

Mu.kral Fa l sTermiiaf Stl.bon #2 (MFATS2) • Protatction and 
Contr'ol - Prolection Pan~ - CT Poi. 2 - Syslem B P~n•I 
Jl.\ilikra1 Fa lls Termiiat Station #2 (MFATS2) • Prcbtciion and 
Control - Pro'9ction Panel - CT Pole 1 - Sys11m B Panel 

211 ~ 
~ 

CIMFP Exhibit P-03017 Page 77



~rj~a!£Q! Lower Churchill Converters and Transition Compounds Project • MUSKRAT FALLS CONVERTER STATluN BILL OF MATERIAL- HIGH VOLTAGE EQUIPMENTS NALCOR OocwmitntNo.; l.K<AS.SD4 211-E l --GG14)01.01 Rev No.: - -· . ' 
CONTROL AND P&C ROOMS EQUIPMENT ALSTOM Ooeument No. : L CP·MFA.OCO-BOP-401-00 2-Ml Re v No,: Oh 

Item Equipment lag for --· Mltm Oe.ta.lled Oescrtpdon LCP Spt'dftcation Document I Catl•ogue Number Suppllff by BOMRn 
Co~nts Contractor Tag Numfft ••• S uppQer Manur.cturer ln.-hled by updating 

No. --- Qly ALS SpecHlcdOft OGcumeftt Of' Ord~ing lnfOmlalion Contract No. thei.em 

-
OOF INTERFACE PANEL TYPE 2 
OOF ln•rtac. Panel 
NEMA 12 
Endosur9 pla lll gauge 1-4 Nel 
Pillno-fyp•hn;n. 
Padlocbb69 deok.e 
Remova~ mountwlg pbllll 
OlmenNons; L•1526 nvn, Ha'I070 nvn, 0-600 mm 

ELECTRICAL 
10Z3 501 LCP MFA OGG BOP 401 902 Ml 1023 unites) 1216·TP-19.COGJ 1 

Provided ....th Wmhal bkicks and lmemail Mi'lg. 
GE{SBC) Envl>o"' C~\ INSTALLATION 04 

Compontntl: 
CON'TRACTOR 

Molded ca" cf'cuit bn1akl!tlll 
Termina!bbch 
OCIOC Con11erten 
L.ighlN1g controled by daOf ~ 
H•al9r vdttltheITTX15lat 
fiber optical board 
E'-net~ 

l:z1E.CP..a7-0101 Vatve Bau ElecRnics ELECTRICAL 
1024 501 LCP MFA 000 BOP 401 CI01 ML 1024 unit(•) 1 GE(PES) COOS01 IN STALLATION " 900x10S0x2375 (mm) 

CON TRACTOR 

IZt E.PP·l5·1101 CCPLt Pant:f.f 
ELECTRICAL 

CotlYl!ftllof Control & Protitcton Poll: 2 Sid• A Lan• 1 102$ .. , LCP MFA 000 BOP 481 ooz ML 102$ 1,11,t~•> ' 90Cbc1050x237!i (nTn) 
GE(PES) C00501 INSTALLATION .. 

~ Col"ltJol & Prottdotl Pole 1 Sid• A Lant 1 
CONTRACTOR 

CCPLZ Panels 
ELECTRICAL 

Con .... rwr ConltOI & Protec\on Poi. 1 Sid• A Lan• 2 1027 501 LC P MFA ODO BOP •01 002 ML 1027 11nltf1) 121E-PP-16-Z101 1 
900x1050it237S (mm) 

GE(PES) CD0501 INSTALLATION o• Con..,.rter Control & Prot•ction Pole 2 Sid" A Lan• 2 CONTRACTOR 

1212.CP-17-1103 
BipoleCOfltrol P.tnel 

ELECTRICAL 
BflOll: Control Side A L8rw 1 

1029 .. , LCP MFA 000 BOP .01 012 ML 1021 unit(• ) IZ1Z..C:P-17-Z10l 2 G€(PESJ C~1 INSTALLATIO N .. 
900Kt050x2375 (rrwn) 

CONTRACTOR BflOll: Concrol Sid. A l•rw 2 

1212..CP-87-1101 MeuUl'9ment P1nel 
ELECTR ICAL 

MeaSYr-.ment CC Pole 1 10l0 501 LCP MFA 000 BOP 401 !)02 ML 10l0 unlt(1) 1 
900x1050w2375 (mm) 

GE(PE S) C0050\ INSTALLATION 04 
Mea11o1remenl Pole 2 

CONTRACTOR 

DAC Measurement Panel 
ELECTRICAL 

DAC MeaSUt'enwnt Poki 1 
10l1 501 LCP MFA ... BOP 401 ... ML 1031 un'1(1) 1212..CP-87-1102 1 

900xt050t2375 (mm) 
GE(F'ESJ C~1 INSTAUATION 04 

OAC MealUre~t POii 2 CONlRACTOR 

1212-CP-17-110• OFR Pan•I 
ELECTRICAL. 

Olgital F•ull: R•eon:Hr PIH 1 
1032 ,., LCP MFA 000 BOP .. , 002 ML 1032 unlt(tl 2 GEjPES) C~1 INSTALLATtON °' 1212.CP-17-210• 800JC800lf2375 (mm) CONTRACTOR 

Digital Fault Reco1de1' Pole 2 

.,.....,... O&U1JSvauine1,.. 

Side A Profib.Js C.Olnet B 
1212-CP-17..0101 &de A Proib.ls Cabinet C 
1212-CP-&7-0102 

PMlbtll PHefl 
ELECTRICAL Side A ProflbUs c.bintl G 

10l3 501 LCP WA DOD BOP .,, ••• ML 1033 unit(•) 1212.C P-&7-0103 5 GE(PESI C00501 INSTALLATION 04 Prolllus lntRrt..ai Cubicle O 
IZ12-CP-&7-0107 

1200x800lQ300 (fml) 
CONTRACTOR Profb.ls ln•rt..ai Cllbk:le E 

1212-CP-&7..01 01 Profibus lnWrtaca ~bictl F 
Proflb\15 Interlace Cubide H 

Grotind fault O.tr,dot Pilnel 
e LECTRICAL 

Pole 1 ·Ground F•UI O.•ctor ,,,. 501 LCP WA DOO BOP .,, 002 ML 103' unll(s) 1 
636M'.20Ch9t•(m'1'1) 

GE(PES) COOSO\ INSTALLATION .. 
'Pole 2 • Groln:i F•ut dellldol' 

CONTRACTOR 

Archive Ctitblcl e ELECTR ICAL 
1035 50\ LCP ..,. ... BOP .,, 002 ML 1035 unll(I) 121 2-CP-17-011 1 1 GE(PES) COOSO I INSTALLATION " 800x1000lc:Z100(mm) 

CONTRACTOR 

. 

~ 
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N ..,i.l)a!£S?r Lower Churchill Converters and Transition Compounds Project • Mu::;KRAT FALLS CONVt:" ' t:H STATION BILL UF MAI ~RIAL - HIGH VULIA1.:>t: EQUIPMENT::; NALCOR Document No.: ILK-AS.SD-6211 -El.~IJ1..0001 -01 Rev No. :I 
' ' -

CONTROL AND P&C ROOMS EQUIPMENT ALSTOM Documtnt No.: LCP-MfA--tllJ0.80P.(01 ·0Cl2·ML R._vNo,: - M• -

Item Eq..,PMtftl lat for - htm C.Wff DHcription LCP SpecJtlc:ation Document I Catak>gue Hurnbet Supplied by 
BOMRev 

Comments Conlractor Tag Nulnber UNt ~ppllt-r Manu~rer 'nSLalfed b)' upc&.tlng 
No. MonopotespWm Qly ALS SpKiftcdon Docunwnl ot Ordutng lflfonulon Co11lraclNo. 

ate Item 

LFL1 Pantl 
ELECTRICAL 

103& :101 LCP MFA 000 BOP 401 002 ML 1036 unlt(s) 1212-CP.aM005 1 GE(PES) C00501 INSTAl.LATfON 04 
911h:1050x2200(mm) 

CONTRACTOR 

ELECTRICAL 
1037 501 LCP .... DOI BOP •01 002 ML 1017 unlt(s) l l12-CP...&7..G11' 1 Dlgttal F• Ult Reconlet" WorlrSQdon GE(PES) C00501 INSTALLATION 04 

CONTRACTOR 

1212-CP-&7.0113 
ELECTRICAL 

Pole 1 Meehanbl lnter1ccking PanlM 
1038 501 LCP MFA too BOP 401 002 ML 1038 unlt(s) 2 Miteh•nlc•l lnterlocklng Panel GE(SBC) C00501 INSTALLATION 04 

1212-CP.a7.0120 
CONTRACTOR 

Pale 2 M•chanical lntertock.ing P•n91 

1215-0PB-13.0001 Ess.nhl Loads Olstrlbulon P&ntt 2H/120 Vee, 
ELECTRICAL 

1040 .. , LCP MFA ... BOP 401 002 ML 1040 unU(s) 2 GE.(SBCJ C00501 INSTAl.lATION 04 
IZ1S.OPB-ll-0002 3ph-4W, 1DOA. IOU. 1,.,.....,..,.A"'TOR 

1212-CP-17· 110 .. ELECTRICAL , ... , 501 LCP MFA ... BOP 401 002 ML 1042 unit(1) 
1212-C:P-17~111 

2 otGrTAL FAULT RECORDER PANEL GE(PE:S) Cll0501 IN STALLATK>N 04 
CONTRACTOR 

121E-GPS..a7 .0001 
821 E-GPS-17-8002 

ELECTRICAL 
1043 ••1 LCP MFA 000 BOP 401 002 ML 1043 unU(s} 1215-GPS-17-0001 • G PS GE(SBCJ CDOSOl INSTALLATION 04 

1215-GPS-17-0002 
1215-GPS-17-0003 

CONTRACTOR 

1215-GP!i..a7.0004 

121J-OPB-14-1002 
ELECTRICAL 

1044 ••1 LCP .... ... BOP 401 O<>Z ML , ... unil{s) 121J-OPB.f.4-Z002 • P&C PANEL FOR 125 Vdc GE(SBC) Cll0501 INSTAl.LAllON 04 
121S.OP8-14·1001 
1 215-0PB-14·2001 

CONTRACTOR 

121J.OPl!l ... S.0007 
ELECTRICAL , .. , SOI LCP MFA 000 BOP 401 002 ML 1045 unlt(s) 

IZ1~PB .. 3-0003 
2 P&C PANEL FOR 20!1120 Vac GE(SBC) C00501 INSTALLATION 04 

CONTRAC TOR 

1212.CP..a7.(l00J 
ELECTRICAL 

1046 ••1 LCP .... ... BOP .. 1 002 ML 1041 unlt(s} 1212-CP-17·100J • Oper-Mor WortstrillDfl GE(SBC) COOSOl INSTALLATION .. 
I Z1 2-CP-17·1D11 
1212-CP...a7.ZOOJ CONTRACTOR 

121E-TS-17.0001 ELECTRICAL 
1047 501 LCP MFA 000 BOP .., 002 ML , ... , unU(s) 121E-TS-17-00 02 ' Trmpuatu rw ••nsor f(H' Ac fllter control p anel GE(SBC ) COOSCI INSTAlLATION 04 

121E-TS-17-000.1 CONTRACTOR 

Outdoof • q:ulpment 12 5 V® DC Viltd common 
ELECTRICAL 

1041 "' LCP .... 000 BOP 401 002 ML 1041 unU(s) 121 S-OPB-1'·10Cl5 1 GE(SBC) C00501 iNSTALlAT!ON " ...,,, 
CONTRACTOR 

Outdoor equlpmenl 2011120 Vac DC Yard ELECTRICAL 
1049 501 LCP .... ... BOP ... 002 ML 1049 unl'(s) IZ15-0PB-ll-100S 1 GE.(SBC} COOSOI INSTALLAllON .. _...,., 

CONTRACTOR 
ELECTRICAL 

1050 501 LCP .... 000 BOP .., 002 ML 1050 u.nl'(s ) P&C 125 Vele DISTRllUTk>N PANEL GE(SBC) C00501 INSTALLATION 04 
CONTRACTOR 
ELECTRICAl 

1051 501 LCP MFA 000 BOP . ., 002 ML 1011 uni Ifs ) P&C 2011120 Yao DISTRtBUllON PANEL GE(SBC) CD0501 INSTALLATION 04 
'"'"'" 'TRACTOR 

P•l26tto 
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~na!£9a! Lower Churchill Converters and Transition Compounds Project 

MUSKRAT FALLS t,;UNVERTER STATION BILL OF MATERIAL - HluH VOLTAGE EQUIPMENTS 
CONTROL AND P&C ROOMS EQUIPMENT 

Item Equlprmnt tao tor -- MMn ~ed Description LCP S~cfftcalon Document I 
ContractDr T-s1 Numbtr """ Supplier 

No. Monopole • Y"SllWW Qty AU Spec~fon DocMlntnl 

1212-GP-17...00~ 

1212.CP-17-00CJ8 
121 E-CP-37-GOOI 

1052 .. 1 LCP MFA 000 BOP 401 ODZ ML 1052 unit(•) 121 E-CP-87-G010 ' LCP pana1 LCP 

121S-CP-U~OOt 

121&.CP .. 7-41010 

1055 501 LCP MFA ... BOP 401 ... ... 1055 unlt(sJ Dig!W Fault record« JM*' GE{SBC) 

1212-CP-17-108' 
1051 501 LCP MFA "' BOP ''" 002 ... 1056 unlt(s l 1212-CP-17-2004 ' PRINTER 8A3 & PES GE(SBCJ 

1212-CP-17-1DOX 

1057 501 LCP MFA 000 BOP 401 ... Mt. 1057 unit(•) IZ12-CP-U -G1D I 1 INTERFACE ENGINEER 1NORKSTATION GE(SBC) 

Pi!QltUMto 

NAl.COR Ooc1ur-.nt No.: ILK-AS.SD-1211-EL-G81-0001-01 

ALSTOM Document No. : LCP·MFA-OOG-80P-'G1-00Z-ML 

CKll!ogu. Nuinbu SuppllH by 
M.,..utacturer ln•llhd by 

ot Otdtfing lntonnadon COlllTM:tNo. 

ELECTRICAL 
C00501 IN STAlLATION 

CONTRACTOR 

ELECTRICAL 
C00S01 INSTALLATION 

ON TRACTOR 
ELECTRICAL 

COOS01 INSTALLATION 
CONTRACTOR 
ELECTRICAL 

C00001 INSTALLATION 
CONTRACTOR 

Rev No.: 

Rev No.: 

BOMReY 
updalng 
tt.eltl!m 

.. 
"' 
05 

05 

--.. -- 114 -
o~ -

ConYTMP:nts 

Ail- ~ 
~ 
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._,I 
Co,,_.:irdD<T.,N11•« ... 

... ..... ... -•Of' .. , ...... "'" ....... 

... ..... ... .., • Of' .. , ...... ""' -· 

... LCP ... .., aOf' 401 ...... ""' 11Nl(1) 

501 LCP ... .., "°" "' ~ ... - .... .. 
wt LC .. ... .., aoP., ...... """ ..... , 
IOILCP .... "' llOP 401 ,,, ... ,,.. unit(•) 

... LCP ... .., ...... ...... ,,.. Wit(•} 

8 1 LCf' 
.... _ ....... ...... = ....... 
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~na!s.qr, Lower Churchill Converters and Transition Come!:!unds Project 
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS 

AC Filters Major E9urement 

~1 Conhcl:of Tag Nw.bat I ..... Squ~tagfQr Mo-· 11- OetaiSed De&u;pt101t LC!' Sfiedlicillliion Doc:1.1m.nt I 
Monopotesys1'1n Qty AL.S SpKllicaeioft 0ocU!IMfll 

--L- I 
l.NlALANC£ Cf fly,. A MFAJ ...... l.NIALANCE CT jType I MF.f.l 

cnn 
l:tt01 IS01 ILCP(MFA]too [IOPl•1 1002 (ML f :s101 I unfl(..-) . IU<-sN-C0-8000-EL-TS-002041 

CTFORRESISTOR jFl:1 ) PROTECTION (TypeA MF•) 

ict•FI C T FOR RESISTOflt l LZ) ltROTECTlON (Type A WA,J 
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cnn 

llU(-&N-CQ...CJOO-El.-TS.002M1 I l:sso3 ls.1 ILC, [M,Aloot lsOP[6'11 [002 IML l:sto:s I uriil(!I) l ctiw:t ,. 
CU1'1 

CHFt 
cun 

rn,, CT FORFLTlftMMMOTECTION(TypeA MFAJ 

cnn CT FOR FllTiifltAlllM "'°TECTION{T)'pC a WA) 

H04 lso1 ILCP fwAl ooo l•OPl«>1 1002 lw.. IJtO.t I 1inl1(•1 . l.tWH-CO~OOO·ll·TS.0020.0 1 

IL1'-I 
REACTOR(L114TYP4AMFAI 

131924 ls1tt IL~l••looo ]&OPI•• 1002 IMt. l1t24 I unll(sl "" . IL.K-SN.CD-MIJO.El.-TS-401Ul 1 
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REACTOfltll2J~A.WAJ 
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"" 
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ln55 lso1 ILcP IMFAl00. l10Pl 401 [oa2 IML lius I unM41l I '" 
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~~na!£S?r~ Lower Churchill Converters and Transition Compounds Project 
MOSRRAT FALLS CONVERTFR STATION BILL OF MATERIAL - HIGH VOLTAGE EQUfPMENTS 

DC Major Equipment 

Item 
No. 

Contr.1Ct61' T 19 Nwnber Unit 
Equlprntf'lttlgfor 
Moftopote .,..-. 

Monopo• 
Qly 

Item Detailed O.scrlpllon LCP Speclltcatlon Document I 
ALS SpecJQcation Document 

Supplier I Maru,1facturer 

l4o02 

n '1ha•., 
TT(phn•BI 

501 ILCP )MFA looo IBOP 1401 1002 IML J 41)112 ) unitj st ITT (ptN1•CI 

T lSpM•) 

11 184 1 
\12841 

4004 lsot ILCP iMFA looo la0P t.co1 loo2 [M.... I •oo.c l unil(s) lv1e•i 

1 .... 511 fl CP IMFA IH O IBOP l• 1 IM2 IML 14005 I unitf1j 
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QUADRfVALVE MFA 

L K..SN.CO-lllD-EL-TS-00 25-0 1 I GE (PESJ 

DC NEUTRAL BREAKER 

~~U~~'20t<VCLASSOtJTDOQR, .oooA, 1:::=~~:=:~:~:::!~ GE (SBC) I ALSJOM.TDC 
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l-· -·--•<>CnL.. 
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.mt miff IPC)l'OX. S20t(g 
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:t 420kV-2500A· 1 OSOkV BIL 
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SF6g11~ 

111it1lmusapprox.1JlOQ 
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Blt'den 10 liOtm 
~*ig tadOrNlS.22. m. 18,M 

LK.SN-CO-IOOO-El-TS.4GU .01 I GE (SBC) RPV 

ll...K-SN..CD .. Hl-EL-TU I02&-01 I GE (SBC) RPV 

LK.SN..CO .. OOO-EL-TS .. 024 .. , I GE (SBC) RPV 

ILK-SN..CD .. OOO-EL-TS.-ODZ4"41 I GE (SBC) RPV 

IUC..S:N..CD.IOGl-EL-TS-4024.01 I GE (PES) 

GE(SBC) OIT 

'"~ "*'° 
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~na!£c;:ir Lower Churchill Converters and Transition Compounds Project • MU::iKKAT FALL::; CONVc:r< 1 ER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS INALCOR Docume.nt No.: ILK-AS.SD-t2 11-EL.G01.000 t.(J1 Re-vNo.:I r'·i 
·~~~ 

DC Major Equipment !ALSTOM Document No.: LCP-MFA-000-80P-401.oG2-14.. I RevNo.: I (I~ - -
llOm Eq.....,.ftt...,.fw - lem D.Wt.d Dascription LCP SpecHk•tion O«:a.nent I Ciit.Ilfogue Nurnkt SupPtiedby 

BOMRev 
Commttlts Cont~or Tag Number Unit Sitpptler M•n1.1facturei' lnsta lledb~ updating 

No. Monc>f'OM; system Qty ALS Speclftutlon Document Of OnHting lnfomiatlon Conlrac.INo. 
lhe Hem 

DC NEU'lRAl.. REACTOR 

1.e kA etritnn1t , Rt>. 

R11MlB11 
41cAmechlnlcalpn ~ 

40kV B!Lecros.scoll ELECTRICAL 
"21 501 LCP MfA oot BOP 401002 Ml 4121 unit(•) RHM18U 

' 221 kV Bil SCU M W:erwl inll.Mtor GE {SSC) Tr•nct. C005()1 INSTALLATION .. 
Re-*rfllng0,135rii,0,051 otvns.60 Hi CONTRACTOR 
MC1 •79mm 
MC2• 305 rrYI' 

DC SMOOTHING REACTOR 

Type XSCM 2'75.00 mH I 1geo A 
SV$1ern~: 350kV 
Max..openitl'lg~ :370W 
Bil betw.1n1a1mlnals 1425 kV 
NonV.al current: 12MIA 

Rt 842 
RJ led cuttlnt 1320 A ELECTRICAL 

4122 501 LCP WA OOI BOP 401 0(12 .._ _ unit(s) 1 Drs9\ CUftnt 1980 A LK-SN.CD..lf00-El·TS~27.01 GE(SBC) ALSTQM.RMG C00001 INSTAUATION ., 
Shott tiM CWT•lt /~lon lkA / 1s CONTRACTOR 
orfMt puk cutt•rt: a kAJ1 
Tt mp, Cltst F (15!•) 
MC1 • 4180mm 
MC2 •5700 mm 
MCl • <C700nvn 
MC4•7150 1ftft 

DC ELFl REACTOR 
ELECTRICAL 

4023 501 l CP MFA 000 BOP 40 1 101 ML 402l unit(sl RUHi 

' ll.K.SN.CD-1000-EL·TS-il027.01 GE (SBC) ALSTOM-RMG CDOS01 INSTALLATION 04 
R1et7· CONTRACTOR 

N: STAR ~TH SWITCH 
ELECTRICAL 

f1Gl 21kA11 ls 1.K.SN..CO_.too.a..TS-401 1.01 4111 IO t LCP MFA oot BOP •ot 002 ML 4125 uni(•) ' GE (PES) Cll0001 INSTALLATION .. L K-SN..CD-4HO-El·TS-0002..01 
CONTRACTOR 

AC D'ELTA ~TH SWITCH 

""' 
21kA11 l1 1.K-SN..CD..aMO.eL-TS.0011.01 ELECTRICAL .... N 1 LCP IEA 110 BOP 411 N2 ML 4016 unit Isl • GE (PES) COOSOI INSTALLATION .. 

ll..X-SN..c0<400G-EL-TS..._2 ... 1 
CONTRACTOR 

HVDC EARTH SWITCH 
ELECTRICAL 

BA20 1 21kAx1S ILK-SN..CD .. 000-EL-TS.OO 11.01 •021 101 LCP MFA ... BOP '" '" ML 4027 unll(•I 1 
LK.SN.CO ... OOO.£l-TS.oe02-411 

GE (SB C) CME C00501 INSTALLATION " CONTRACTOR 

LVOC EARTH SMTCH 
ELECTRICAL 

IM1G1 21 kAlC 1$ LK-SN.C~Off-EL·TS~lt.01 4121 '" LCP MFA ... BOP .. , '" ML .... Wlill•) 1 GE (S BC) CW<' CDOS01 INSTALLATION .. 
LK-SN.CD-4111-EL-TS-0002.01 CONTRACTOR 

DC LY COUPLING CAPACITOR ElECTRJCAl 

i<"" '" LCP MFA ... BOP '" '" ... .... wnirll•I 
CJ 841 

1 ILK-SN.CO.C .... EL.TS..0021.01 GE (SBC) ...... , COOSO< lNSTAUATION .. 
lrnMT11ACTOR 

DC Ne.UTRAL CAPACrTOft TYPE C/Hlll* 

Raittid vo1t11111 69 kV ELECTRICAL 
4031 '" LCP MF• "' BOf' '" 

,., ML 49:51 unit( SI C1841Bl1 ' 30mf,80Hz LK.SN.CD-1000.,E.L.TS ... 21.ft GE (SBC) ""''" C00501 INSTALLATION 04 
c 1&1 1M J Tllia blJlhngscmpac:iitorunil CONTRACT~ 

LVOC VOL TAG! Dfl/IJER 

Ra.Lea volt.lg. I SL / Bl. 70kV 1188 kV/ 221 kV 
ELECTRICAL 

"" .. , LCP .... NO BOP "' "' .... .. ,, uNIJI) VDHM1 
1 

R•~ ICll'MpaQe dist...,_~ mm Lt<..sN.CO.CIM..fi.·TS..0011 .. 1 GE(SBC) lRENCH C00501 INSTALLATION .. tN'M"'*ial NEMA. 4 
Compod. SJaY mu.tor 

CONTRACTOR 

"-20dlfliD 9IJ~ 
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MUSKRAT FALL:; GONVERTER :; IAI ION BILL OF MATt:RIAL- HIGH VOLTAGE EQUIPMENTS INALCOR Ooc&ment No.: LK..U-S0 -1211-EL-G01 ..0001 .. 1 RevHo. :I .. 

DC Maior Equipment IAl.sTO MOocunwnt No.: LCP·MFA.OOO-BOP-40 1-002-ML RevNo.: I n~ -
Ite m Equipment'- tor Mooopolo ll@m Detailed DHcr lpUon LCP SpeclftcaUon Document J C•LI logfoMI N umbef S upplied b y BOMR•v Conwnents 
No. 

ContractorTagN"'9tbef u .. -·- Qcy ALS S pec.inc.lion Document 
Supplier Mlnur..cturu 

or Ordering lnkJrm&tion Cor1tJKI No. 
Installed by updall"9 

the item 

-
HVOC VOLT AGE ONK'ER 

Rate d vobgt I ~L I BL· 361 kV 1780 kV I DS4 kV ELECTRICAL 
4033 101 LCP MFA DOI BOP 401 002 ML 4033 unit(• ) VD180 1 Rat11daHPfigt dlsta rw:e 13350mm L K.SN.CD..I DGD-f l -TS.00 10-01 GE {SBC) TRENCH CD0501 INSTALLATION 04 HV termlnal NEMA. 4 

CONTRACTOR 
Co"'f'OsM goy lnsula!Of 

DC SORGE ARRESTER Ur• 1H kV 

U HM 1 
SJNGlE PHASE. METAl.--OXIOE 
RATED vot.TAGE Ur· 18a KV, !5D Hz 

IA2B• t MCOV2111 KV OC Peak. Jn-20KA, ELECTRICAL 
4041 501 LCP MFA 000 BOP 401002 ML 414 1 unit!• ) 8"1842 12 M!NIMUMCREEPAGE DISTANCE 48~ mm 11.K.SN.CO..alOO.f!'L-TS-GOZl.01 GE (SBC) SIEMENS CD0501 INSTA.U.ATION 03 

IA2~ INCLUDING INSULATED s.ASE CONTRACTOR 

Kil TERMINAL NEMA 4 

DC SURGE AARESTER U1 • 110 kV 

StNGlE PHASE. PIETAL...QXDE 

8A3B42 RATED VOLTAGE U1- HIO KV, !50 Hz ELECTRICAL .... 581 LCP Nf'A IOO BOP • • 1 002 Ml 4042 unitja) 1 MCOV220 KVOC Peak. lrt-20 KA. ILK.SN...CO..aOOO-EL -TS ..002U>1 GE (SSC) SIEMENS CD0501 INSTALLATION 03 
MINIMUMCREEPAGE DISTANCE 4330mm CONTRACTOR 
INCLUDING INSULATED BASE 
HVTERMINAL NEMA.4' 

DC SURGE AMES~Ur• nsw 

5'NGLE PHASE, META.L-OXl>E 
RATED VOLTAGE Ur-2251<\J, 60 Hz 

I M 8 42 
MCOV 275 KV DC Peak, ~20 KA. ELECTRICAL .. ., 501 LCP MFA OQO BOP 401 002 ML 4043 unit(al 1 MINIMUM CREEP AGE DISTANCE S4eo mm ILK-$N-CO.aooo .£L-T5-0021-G1 GE {SBC) SIEMENS COOSOI INSTALLATION o> 
INCLUDING INSULATED BASE CONTRACTOR 
I-IV TERMINAL NEMA 4 

DC S URGE ARRESTER Ur • II kV 

Sl'IGLE PHASE, METAL-OX/OE ELECTRICAL .... 501 LCP MFA 000 BOP '" "' Mt. .... unlt(• I IAJB41 , RATED VO LTAGE Ur - !S KV, 60 Hz ILK-SN-CD-8000-EL-TS .. 121 .. 1 GE (SBC) SIEMENS C00501 INSTALLATION 03 
MCOV 104' KV OC Peak, lo-20 KA, CONTRACTOR 
MINMUM CREEPAGE DISTANCE 2925 mm 
INCLUDING tl SUlATED BASE IHV ___ , ... 

DC SURGE ARRl!STER U.. • i2 kV 

SNGl.E PHASE, METAL-OXIDE 
IAt~tBI' RATED VOLTAGE Ur - 152 KV, 60 Hz ELECTR ICAL 

'141 "' LCP MFA '" HOP 401 "' Mt. .... unltja) 2 MCOV 70 KV DC Peak, Fi-20 KA, 
ll.K.SN...C0-1 ODO-EL· TS..0029-G1 Gf jSB CJ SIEMENS C00501 INSTALLATION 03 

IA1111BU MtNIMUM CREEPAGE DISTAN CE 301!!5 nyn 
CONTRA.CTOR 

INCLUDING INSULATED BASE 
HV TERMINAL NEMA 4 

DC SURGI! MR!:STER Ur .. 13 kV .. , .. , SINGLE PHASE, META.L-OXl)f 
RATE D VOl.TAGE Ur -33 KV. 60 Hz ElECTRICAL .... .. , LCP MFA 000 BOP "' '" ML •o" unlit(• ) 

IAIH 18 &3 
2 MCOV 97 KV DC PH k, ln-20 KA, ILK-SN...C O.aOH-El·TS.ff2t.01 GE(SBC) SEMENS COOS01 INSTALLATION 04 

MINIMUM CR: EEPAGE DISTANCE 3015 mm CONTRACTOR 
INCLUDING INSULATED BA.SE 
HV TERMINAL NEMA 4 

TRAHSFMM!.R S TAR SURGE ARR!:ST!.R Ur • 374 kV 

SINGLE PHASE. ME.TAl-OXDE 
ELECTIUCAL , .. ,.., RATEDVOlTAGE Lk' - 374 l<V,e<> Hz .. ., "' LCP MFA H O BOP '" 002 ... ... , unilfs) ' MCOV 458 KV DC Ptak, ~20 KA, ll..K-SN.CD .. OOO..f!l-TS-102t ... t GE {SBC) SIEMENS C00501 INSTALLATION 04 

MINIMUM CR:EEPAGE DISTANCE 11570 mm CONTRACTOR 

INClUOINQ IN SULATED BASE 
HV TERMINAl NEMA 4 . • 
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~.na!£S?f, Lower Churchill Converters and Transition Compounds Project 
MUSKRAl FALLS CONVERTER St A t ION BILL ui- MATERIAL - HIGH VOLTAGE EQUli--MENTS 

DC Maior EQuioment 

Item Equlpmtnt ... lo< Monopole Mem Ot t.ailed Description LCP Sp tclflcation Docwntnt f Contractor l•g Numbu Unit Supplier 
No. Monopote system Qty ALS Specification Document 

TRANSFORMER DELTA SURGE ARRESTER Ur • U2 91V 

SINGLE PHA.SE, ME.TAL-OXIOE .... 501 LCP MFA oo• BOP 401 002 Ml. .... unit(t') .. "" I RATED VOLTAGE Ur - 232 KV, 60 Hz L K..S N .CO .. 000-EL-TS..OO 21-41 GE. (SBC) MCOV 283 KV DC p,..;11(, ltl-20 KA, 
Ml'{IM.UM CREEPAGE OtSTAHCE 5935""' 
l'ICLUOING INSULATED BASE 
1-N TERtMW. NEMA 4 

SURGE COUNTER FOR DC SA 

METER: e OJGIT CYCLOMETER 
MINIMUM COO NT CURRENT: 200 AMPS &'20 
MlCROSECOND WAVE .... M 1 LCP MFA ... ..,.. • 1 112 ML 400 uftiCts> I MAXI. HIGH CURRENTwmtsTANQ 100 KA .UI O lJ(...sH.C0-1000-EL-lS ... 21.f 1 GE JSBC) 
MICROSECOND WAVE 
~ER SCALE: 0-30 mA PEAl</1,41 (HON UNEAR SCALE) 

TRANSFORMER NElllRAL. SURGE: ARRESlER Ur • ll.llll kV 

'"' 501 LCP W'A OOI BOP 401 002 ....... <ri(•) SM17 

' DESCRftllON TO co,.; 
GE (PES) 

DC SURGE ARRESTER Ur 314 kV 

SAllMZ 
SINGlE PHASE, METAL-OXIDE 
RATED VOU AGE Ur-314 KV.00 Hz 

S MB42 MCOV 383 KV DC Pe1k, ft.201<A, .... Si t LC,. llFA 110 BOP 411112 w. 4012 ""t•I .... , ... , • MINMJM CREEPAGE DISTANCE 12420 mm LX.sN-CD..oot-El·TS.002t.f1 GE (S8C) 

SA181l 
INa..uotNQ INSUl...AlED BASE 
HVTERMINAL NEMA 4 

ONE POLE DtsCONNECTOR SZDA2Tl'l KV 1HIA 21 KA It ,, 
82W,670kVBl.1960A, 
21kA 1 sec., ONE POt.E MOTOR OPE.RATED DISCONNECT 
SVYITCH 

401l 501 LCP MFA ODO BOP '" '" Ml 4013 unit (s) CENTER BREAK \Ml1i TWO GROUNDING SWITCHES. L K-S N.CQ.IOOO-El-TS-0011 .01 GE (PES ) 
C/W MOUNTING SOL TS, LOCK WASHERS ANO FLAT ll.K..SN..C0-4909-EL-TS-000241 
WASHERS. 
HV TE~LS: NEMA 4 
INSll.ATOR CREEPAGE DISTANCE: 1040 mn 
IHSULATOR MAn.RIAL: PORCELAIN MOUNSEl l GRAY 

ONI! POL.! DIS CONNECTOR SPOL 370 KV 1HOA 21KAx15 

370 kV, 2550 W BL 1980 A, 
21 kA 1 SEC., ONE POLE MOTOR OPERATED, 
vERT1CAL 8REAK 
C/INMOUNTIHG 80t.TS. LOCK WASHERS AND FLAT 

4014 IO I LCP ..,. 001 BOP '" 002 ML '"' unit( SI a.ne•l 
' 

WASHERS. l.1<..SN-CD .. OOO-EL-TS-0011~1 GE jSBCI 
BUIS HV TERMINALS : NEMA 6 l.t<..SN-CD-4DDD<:L ·TS-0001..01 

INSULATOR CREEPAGE. O!STANCE: 27520 mm 
,_. SUL.ATOR MATERIAL: PORCELAIN MOUNSEll GRAV 

,,_22 .. IO 

INALCOR Document No.: llK.AS--SD-U11.£L.QG1 ..... 1-4 t 

(ALSTOMOocunwnl No. ; LcP-MF~OP~Ot-00?.._ 

C•tltogue Number Supplied by 
Manuto1cturer lnslllllltdby 

or Ordf'ring lnform.tlon Conlr.1clNo. 

ELECTR K:Al 
SIEMENS C00501 INSTALLATION 

CONTRACTOR 

ELECTRICAL 
SIEMENS COOSOI INSTAUATION 

COHTRACTCA 

ELECTRICAL 
SIEMENS CD0501 INSTALLATION 

CONTRACTOR 

ELECTRICAL 
SEMENS C00501 INSTAUA T10N 

CONTRACTOR 

ElECTRICAl 
CME C00501 INSTAllAOON 

COO TRACTOR 

ELECTRICAL 
CME COCll50 1 INSTALLATION 

CONTRACTOR 

• I RevNo.: n.·. - -
I RnNo.:I - n• 
BOMRev 

Commenlt updating 
theiltm --

"" 

O> 

04 

., 

"' 

03 

JJf ~~ 
ft/[/ 
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N nalcor 
~.r-" •h•,.OJl l Lower Churchill Converters and Transition Compounds Project 

MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS 
DC Maier Eauioment 

Item .... _. ...... _ ... 
ltlM OMded OucrtpUon LCP SpKilic.Hon Document I 

CoMractor T.g NWf1ber Unit Supplia" 
No. _....,._ Qly AL.S Spedficiltion Document 

ON! POlf 0 1$CONNECTOR SPOLT 31t KV 1HOA Z1 KA It 
1s 

370 kV, 2550 kV BIL 19SOA, 
21 k,I\ 1 sec .. ONE POlE MOTOR OPERATED, 
VERTICAL BREAK, Wlll1 GROUNDING SWITCH ON JAW .... SG1 LCP ,.. OGO BOP 401 M 2 M.. 4 0CS ultit(t:) 811Bf3..J ( Bl181lot 

, SIDE U.$N-CD .. OOO--El·TS ... 11.et 
GE (SBC) 

C/tN MOUNffiG BOLTS, LOCK WASHERS AHO FLAT llJ(.sN-CD_..DOO.£L·TS .... 2.t1 

WASHERS 
HV TERMINALS: NEPM 6 
INSUlATOR CREEPAGE OLSTANCE; 27$2Dnvn 
INSULATOR MATERIAL: PORCEL.Atl MOUNSELL GRAY 

ONE POLE DISCONNECTOR SPOL2T 370 KV 1HIA 21 KA x 

" 
1Mf84JJ B41GJ I 370 W. 2550 kV Bll 1.MOA., 
8UG1 21kA1 SEC., ONE POLE MOTOR OPERA.TEO, 
841&.350 t f 8 ClGt I VERTICAL BREAK, WITH 1WO GROUNDING SWITCHES. .... 511 LCP lllFA "" BOP 411 002 ....... unitlt ) L31t10 • CNi MOUNTING BOlTS, LOCK WASHERS ANO FLAT LK-SN~D .. 111-EL -TS.0011-0 1 GE (SSC) 
BIJIHJ I 81202 1 W ASHERS. 1.K-SN~D-4818-EL·TS.OOll.01 

81301 HVTERMINALS: NEW! 6 
BIJLUOZ I B U Gl I INSULATOR CREEP AGE DISTANCE: 27520 mm 

1..HO"ZO INSULATOR MATERIAL: PORCELAIN MOUNSELL GRAY 

ONEPOt..E DISCONNECTORS2DAl2 KV 1llOA21 KA a 15 

152 kV,C!l70kVBL 1i80A, 
21 k-'i 1 SEC., ONE POlE MOTOR OPERA.TEO , 
CENTER BREAK. 

llK.SN..C041 DOl:l-EL-TS.0011.01 
4011l7 101 LCP .... '" BOP C01 002 ML .OU unll(• ) 81181$-IJP , C/W MOUNTING BOLTS, LOCK WASHERS A.NO FLAT GE (SBC) 

WASHERS. l.K..S N ..CD-4000-EL-TS..OO 02-G 1 

HV TERMNALS~ NEMA.-4 
NSUL.ATOR CREEP AGE DISTANCE! C260 nvn 
NSl.A.ATOR MAlERIA.l: PORCElAJN GRAY 
ONE POLE GALVAMZEO STEEL SUPPORT, HEIGHT: 3.8 m 

ONE POLE OtSCONNECTOR S2DAT 12 KV 19IOA 21 M a 11 
&UIMH I BU 911Q.. , 82k\I, 750kV BIL ISWIOA, 
8'1811-1 1 Bf 1Bll01 21 kA1 SEC., ONE POLE MOTOR OPERATED, 
811BI M / Bl!81U) ., CENTER BREAK 'NtTH ONE GROUNDING SWITCH . , C/W MOUNTING SOL TS, LOCK WASHERS ANO Fl.AT .... '" LC P MFA "' BOP .. , "' ... .... unilll1) • 1NO-l l .. U fGOI I WASHERS. l.K.$N~D .. OH--'!'l-T$.0011.e1 

GE(SBC) 
.. , f!I0-1 1811ltHG01 HV TERMIHALS: NEMA _. ILK.sN~D-40IO-EL·TS .... 2_.1 

M t BU·t f 811MIG1 INSlA.ATOR CREEPAGE DISTANCE: 42!50 rmi 

INSUlATOR MATERIAL.: PORCELAIN MOUHSE.Ll GRAY 
ltlBtt / BHBHQt 
Mllf1 I BH811G t 

STAR NEUTRAL. GROUNDING SWrTCH 

2550k\1811. 

1702 
ONE PCLEMOTOR OPERATED, l.K-$N..CO.IOOO.U.-TS ... 11.f1 

CIH 501 LCP lllFA Off BOP " ' 002 ... .... unitt•I 1 C/tN MOUHT'NG 80l.TS. LOCl<WASHERS AND FIAT CE (S8C) 
WASHERS. 

1.K.SN-CD-4000-EL-TS-0001 .. 1 

Kil TERMINAU: NEMA IS 
NSULATOR CREE PAGE. DISTANCE! 27520 mm 

"'" ·-· 

P¥ 230irl0 

INALCOR Docl#fllnt No.: l..K..t.S..So.t211·U . ..Gt1-0001.01 

!ALSTOM Document No. : LCP-MfA.000-BOP ... D1.002-Ml 

C~tlloguit Nwnber Suppiied by 
Ml.nulac"rcr lnltalltd by 

or Of~ing lntormation ContrKtNo. 

ELECTRICAL 
CME C00501 INSTAUATION 

CONTRACTOR 

ELECTRICAl 
CME Cll0501 INSTALLATION 

CONTRACTOR 

ELECTRK;AL 
CME C~01 INSTALLATION 

CONTRACTOR 

ELEClRICAL 
CME COOOOI INSTALLATlON 

COffTRACTOR 

ELECTRICAL 
CME C00501 IHSTAlt.AllON 

CONTRACTOR 

I RevNo.: 

I Ritv No.: 

BOM Rev 
updiiting ...._ 

Dl 

O> 

03 

OS 

03 

• - r.:.; -
o~ 

C~nl_s 

2J1- ~ 
~ 

-
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~. na!£S?f1 Lower Churchill Converters and Transition Compounds Project • MUSKRAT t-ALLS CONVt KTER STATIUN BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS INALCOR Oocwnent No. : llK..lS-SD-12 tt.ft..(;t1.000U t RevNo. :I P,« -
DC Maior Equipment JAUTOM Documenl No..: LCP-W~OUlOP-401 ... Z....._ I RevNo.:I ' 

Item f qUlpmmt tag for M0tt0poll lt8TI Oet.U1dDe.scrlptlon LCP SpKilic11ion Doc:Umt1nl ' C•talogue Nwnber Supplied by BOM Rev 
Co~n1s Contnictor T•g Number Unit Supplier Manu fac lun:r ln~l•ll•d by upd•tlng 

No. 

... __ 
"" ALS S ptdficaion De><:ument ot Ord• ring lnJonmtJon Contncl No. 

the item 

ONE POLE ~TltNG SwtlCH SP\ll.. 370 KV 21 KA a ts 

370 kV, 2550 '<V BIL 
21 kA. i SEC., ONE POLE MOTOR OPERATED. 
crw MOUNTING BOLTS, LOCK WASHERS AND FLAT 
WASHERS, lt.J<..SN.CD-1000-EL·TS.001 1..f1 

ELECTRiCAl .... At LCll' MF• M O BOP .. , I02 ..... 4071 wnkl~) ...... 1 HV TERMINALS: NEMA 6 
LK.$H..C0400G.EL·TS.fit02.ft 

GE (SBC) CME C00501 INSTALLATION "' INSULATOR CREEPAGE DISTANCE: 27520 mm CONTRACTOR 
INSULATOR ~TERIAJ.: PORCELAIN MOUNSEU GRAY 

ONEPOL.EEART1'WllG SWITCH STAIZ KV 21 KAa1S 

152'kV, 7SOW BL 
21 kA I SEC~ ONE POLE MOTOR OPERA.TEO, 

BllO CflN MOUNTING BOLTS. LOCK WASHERS ANO FLAT 
LK...SN.CO-IOOO-EL0TS..(10 1 1 ~ 1 

ELECTRICAL 
407& H 1 L CP MF• 000 BOP 401002 Ml Cl71 unit(s) 81101 ' WASHERS. 

IL.K.SN.CD-4000-EL·TS~002..0 1 
GE (SBC) CME C00501 INSTALLATION 05 

ALUMINUM ALLOY TE.RMINAL PAO CIWLfllE TER MINAL CONTRACTOR 
INSlA.ATOR CREE.PAGE DISTANCE: 4250 mtn 
l'fSLl..ATOR MATERIAL: POftCELAJN MOONSEl.L GRAY 

NEUTRAL CURRENT TRANSFORMER STAR DE'LTA A~ 

720 V, 10 kV BIL 
ELECTRICAL 

'4011 Si t LCP >*• 110 BOP 41 1 112 .... 4011 unU(s) C;f1T1 

' 
RATjQ250;1:1 

IU(.SN..C0 -400G-EL ·TS.M01 .. 1 GE (SBC) POLYCAST ""°'°' INSTALLATION 03 
CLPXR (2) CONTRACTOR 

CURR!NT TRANSFORMER VALVE HALL STAR BUSHING 

750V, 4KVBlL 
ELECTRICAL 

4012 101 LCP .... oo• BOP 401 GOZ ML 40t 2 unlti1;) CT~ll 

' 
RATIO: 2500~1 : 1 

LK.SN.C0-4000-EL·TS~01-01 GE(SBC) POLYCAST C~01 INSTALLATION OJ 
Cl..PXR (2) 

CONTRACTOR 

CURRENT TRANSFORMER VALVE HALL DELTA IUSHING 

7flJV, 4 KVBIL ELECTRICAL 
.. u "' LCP ,,,,. ... BOP "' ... Ml .... .... ~lf;) cn n 

' 
RATIO: 2500:1:1 

IUC...SN.CO ... Nl·EL·TS-0011..01 GE (SSC) C00501 INSTALLATION OJ Cl PXR (2) 
CONTRACTOR 

OC CORR!NT TRANSFORMER HO kV BR... 1211 A 

CT21M1 TypeCOStCT 

CTB41ltt1 Mildrnum &ytlem vmge e2 kV ...... .., 
ELECTRCAL .... .. , LCP ,., . ... BOP .. , N2 Ml .... "nit( st CT1 .. t • Cr~4323""'1 GE{SBC) orr COOOOI INSTAUATIOO .. 

CTtllUJCJ A«Jxaey 0, '"' CONTRACTOR 

CTJHt 
Nominl/ opw1tt'!g cureri 12ee A 
Ralrld MC.Cl Mary NL 1,6075V, wt. 0,535eV 
Burden 1 O kotvn 
Rating fadOI' NL B,22, YI/I.. 13,66 

DC CUMENT TRAHSFORM!:R HO kV BL, 10G A 

TypeCOSICT 
Ma:Vmum ~·m volla1111! e211v 

CTIBl1Qll Bil 650 kV E.LECTRICAL 

'°" '" LCP MF• ODO OOP '" '" .... 4011 unh!s) CT2Bl 1 ' Cl'lf•?i'si•~mm GE (SBC) OIT C00501 INSTALLATION 04 
Aocuniqi 0,2% CONTRACTOR 
Nomin.I opefating cunut 100 A 
Raled•eotl(IMyNL1.~.WlO~ 
Burdin 10 kOhm 
Ratina t.dor NL ti. Wl 30 

JJ7 ) 
r-icia.ao 0 
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~~-nalcor 
~~~~ •n•f'QU I Lower Churchill Converters and Transition Compounds Project -MUSKRAl FALLS CONVt:~TER STA1 1uN BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS N.ALCOR DocumHlt No. : ILK-AS..SD.t211.fL.0.01.0001.e1 R•vNo.:I - " DC Maier Eauioment ALSTOM Oocwnmt No. : L CP-W"A-400-BOP .... 1-002-ML I Rev No.:I -

Hem !qulpment tq fOr Mol'lopoll n«n Det1U.d O.seription LCP SpeclRuaon Doa.ment I C1talogue Number Suppliedb., 
BOMReY 

Corrvnents Contrector T-v Number ""'' Supplier Mlnufactwer ln5h1Hedby updMlng 
No. Monopote-SY$W'I ""' ALS Specification Oocwnent o r Orde1ing lnfomMOon Cont~ct No. 

theilem 

AC CURRENTTRANSFORM!ll XJUt kV Bl., XXX A 

T)'pl CO.SI CT 

CT1841 Maximum •YIC•m VOllll)m xx w 
BILXXX kV ELECTRICAL .. ., 581 LCP MFA IGO BOP 401 082 Ml 4017 unitt-t) CHB·U 2 Ctupao- XXXX mm CiE (PES) COOS01 !NSTALt.ATION 03 
komicy XX.1)1, CONTRACTOR 
Nomi'lillOf*"lftvo.neriXXXA 
Rlkd MOOl'ldll)' XXXXX 
61.r"dcnXXkOfvn 
R.11in9l1dotXXXX 

W'RAP AROUND FO CT 
ELECTRICAL 

"" H t LCP MFA 001 BOP 401 002 ML 4111 unlt(~I CE{PES) CD0501 INSTALLATK>N 03 
CONTRACTOR 

DC LIE FAULT LOCATOR 

Rilled vohga lro.S kV 
ELECTRICAL 

4111 501 LCP MfA ooo BOP 411 ooz Ml 4011 ~nil~s) Ot80 2 
3,00 uF 

llK-SN.CO.fOOG-EL-TS-4015.01 GE(SSC) Manlk>b1 h)'drt1 C00501 INSTALL.A.TION 03 
C 18&J 81l 964kV (HV-LV 1rtd HV-GNO) 

Bil 125 kV (LV-GNO) CONTRACTOR 

HV Mtn*lal. 4 HEMA hales 
TWo ~C8piic:iof l.NllOOIV,90,0611', 125kV8l. 

GROUND FAULT DETECTOR BOX 
IPP86 ELECTRICAL 

'°" "' LCP MFA .. , BOP 401 .. , ML •on unit(~) WEIGHT40 GE.(F'ES) C00501 INSTALLATION 03 
Cclor Grey-MUNSE.lL ~SI #81 ) CONTRACTOR 

fLFL FAIJLTLOCATOR ELECTRICAL .... .., LCP MFA ... BOP .. , '" ... .... unit(~ GE (SBC) H\IOC To<h C00501 INSTAlLATlOH OJ 
i ,. ............ ACTOR 

~ 
P-25ds80 
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~nal£Qf, Lower Churchill Converters and Transition Compounds Project 
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL · HIGH VOLTAGE EQUIPMENTS 

AC Major EQuipment 

~m No. Contr.etor r.11 Number lktit l ==~1:1~1e 

8311"1 

-4103POW leo1 h.cl' IMt=A luoo 1101'1'°1 loo:z lw.1.~nPO I uriit(sd:!: :~: 

'4ns 

14129 

""" 

~· 

S01 ILCI' lw•IDDD flOP"l•1 laozha. !'111 

IDllfM 
9l11fM 

unl(1l)e:s11'1 ·1 

... 
so1 ILCP IMFA l ooo l10P l401 1002 IML 1412? I im!.llsl l ~~: 

so1 ILCJ1 IMF.t. loeo 180'1•1 10021111. l••n 1o1ni1(9)lnG1 

so1 ILCP IMirAlooo l80fl'l.t01 Jto:2 IML I,,,, I uMf1) ICVT1m11 

'"""!- 1-i-.1... 1- 1 

i... (LCP IMFAI- 1-1., I .. I.._ 1•"7 I •-lcvrm 

Mtm Ott.JIM Dt1cr1ptlon 

3'21<VQRCUITl~£RLMT~$f' 

Y«THPOINT OF WAW: COHfftOl 

SET OF J SINGlf POLE tMIT'S 
AlSTDMTYP! GL 315, J15KYCLA:S.S OUTDOOR.~ 1°'° KVUL. 40 KA 

LCP Specifiailion Coaiment I 
Al.S Spec:illiicatiGnOCICWllltnt 

~~~:a'::~lolQN, l 11.K-$~CMODO-El·T5""001 .. 1 
~CISTANCE-6J25mmMIN 
f'IOR(;£l.AIH GREY UOHT-GRAY • MUCSa.L. :iBG 7JJI0.•"'1GI "°) 
TWO•~CWoMBERS 
OPERA.THO 5EQUfJCE:O~. 
l!i HOl.E:S IE~~o .-.wMH.M T'VtMIWILS 

Ol$CO,....,CT-SWiTCH 

.sET OF J SINGlE POlE WTS 
347 W.1175Wlll 1200A. 
oGlrAJSEC_ THlltEEPOl.ENO~OPEAATB>, 

l~~lS,LOCkW.MHERS~RATWMl-ERS. 
t1J TERMNALS: Nf.IM 6 
INSut..Al"ORCR!!PAGE DIS1"ANCE; '9XI mm 
INSut..ATOftMA1CRIAL.:PCIRCEl.AIN GRAY 
PHASE TO P~SE C)Sl"ANCE: 5111 
111-REE POI.!. GAl.VNUEO SlEEl.$UPPOAT, tEIGHT: 4 m MN. 
IQiiO.....owa 5WTCH YlffH liirEN..oc:K 

SET CE 3 &NJU: POL! t.NTS 

llK4tK~L-TS-Otl72.01 

s.NGLE POLE MANUAL OPERATED 40KA,SIDE BREMC,CHI MOLNTNi 
80l 1"S. LOCK WASHERS AND FLAT WASHERS. 
HV TERMINAL&: N!MA 6 l 1LK-SN>CD-4000-EL·T5.0002-G1 
INSULATOR CREEPAG E DISTANCE: 6930 rnm 
INSULATOR MATERIAL: PORCElAti GRAY 

PHASE ro PW.&E asrANCE: "'" 
TtflEE POLE GAt.VNIZEO STE a SU"f"Olln'. ~IGHT:l,a •MN. 

~NO SWITCH WITHOVr INTERl.OCK 

SET OF 3 SINGLE POLE u.irTS 
SINGLE POt.E MANL.W.. OPERA TED 4CI KA, SJOE BREAK. Ctw MOl.MlNG 
EICXTS, LOCK WMHE.RS .-.NO A.AT WASt-ERS. 
""' TfRM14Al.a: NE.MA 5 
NSU.AlORCREEP.tGE.OISTNCE: IDJ mm 
N$1..1.AlORUi\TEAW..PORCElM"GAAY 
PHASE TO PHU( CUTANCE: <I"' 
lltflEE POU OAlVNfZED STEEL ISUPPORT. tEJGKT: 3.9 m J.tH, 

C.t.PACITOR VOLTAGE TRANSFORMEA 
!15 KV CL D,JWX'l'(ll, iPX(2) 

.............. 
IJAAXI~ Ofl'EAATING VOlTAGEl15KV • .,Hr: 
INSUlATIONLEVB. Bil.: 117SKV 
CREEP.AGE DISTANCE: 7920 mm 
HI/ TERMINAl NEMA A 
RAllO: 1500-2900:1:1:1:1 
a.. O.JWXY(2). 3Pll(2) 

1.K..sH.G04DIJll..El.•T$.0002:41 

IU<4~L·T~ 

~-,.=--·-OF!M'fle VDl.TAGE 312 KV,., .. 
TIONt.EVE1. ,Bll;11751W !llK~-TS-412.N'f 
OE.Cl$T~7921Dmm 

1'N TEIMNAI. NEAM• 
~~~~:!:1:1 
C»llllCfl'~\IOl.T.cE~NTH....-..:Dl\'ICEt16KV 1c:.-..---....... 

OPEMTINGVOl.T~>151(V,llO;Hr:_ 
INSl..d.ATIONLEYEt.Bll.:1175~ 
CREEPAGEDISTANCE: 1920-
tfll lERMINAL Hl!IM 4 
FtA1JO;t51JD.29»1:1:t1 
a..o~QJ. !PXCl> 

IU<-lft.Co..ooD.aL·TS-002D41 

Pagol lldlt .0 

f NM..CORDoalmcfltNo. : ll.K·A5..S0~11.£l-001 4001-01 
IALITOMDow-.wNo.: lCP.WA.ooo-.aop-'01.oG'l-Mt. 

Suppliw I "'-nufactUifi I or~:a~~~~~.::i::;Clfl S 11ppliedby 
GonlrilctNa, 

lnr;taHedby 

GE($.9CJ J Als'°mTDC 

GE($8C) I Ah"lofll TOC 

GE (SBC) I Alstom TOC 

GE(S8C) Ali;ia.. TOC 

G<(S8C) 

GE(S8Cl T"°"' 

GE(S8C) T"""' 

~COOS01 

""""' 

""°"'' 

000501 

C00<01 

CDOSO• 

ELECTRICAL 
NSTJrLLATlON 
COfff'MCTOR 

ll.ECTIOCAI. 
INSTALLATION 
COfflRACTOR 

ELECTRICAL 
IN$ T Al.LA l"ION 
CONTRACTOR 

ElECTRICAI... 
MTAUATION 
COH1RM::10R 

illCT>OCAL 
INSTAUATION 
OONTRM:TOR 

,ELECTRICAL 
>NSTAUA110H 
iOONTR.t.CTOR 

ELECT10CAI. 
INSTM.1.AWN 
CON'iRACTOR 

Rl'tNo.:I 

...... T 

I OM RltY 1o1 pd.cln, IM 
11 .. 

03 

., 

" 

., 

., 

05 

05 

• "' ~r 

c;o,..me nU 

f:OR MONOPOl.E, TH.S CVT 'MU. 8E WITH PQ 
SENWR tPOlE 1 ONLl') 

. 

~1- ~ v 
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ltitmNo. 

l4io4:S 

1•1 ... 

141!2 

.4155 

l"s.: 

1• 151 

Im• 

MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS 
AC Maior EQuipment 

Contr11CtorTagNr.unMr UftJtl ====1~ 

:50t ILCP IMF'A looo liO"' l401 I002 IML 14141 I unltl•) 1CT ll)ll 

ICT1 f 1 
cnn 

501 h.CI' IMF.t. loto lioP).01 1002 IML 1414' I unlt(•t cn n 

!sot llCP IMfA looo l1M l4G1 loo:r IML lu5:r I unfl(11lt•tn 

501 ILClt fMfAleot IBOP l.01 loo:r IML 14155 I itnil(tl 

;501 ILCP IMFA leoo IBDPf401 1002 IML l•1K I Wlil(1)llAln 

is.1 ILCI" IMFAlooo IBOP l401 lt02 I..._ J.t1ss 
••1•i11 

unilC•J lsiuaa11 

so1 ILU!w.tJoao laoPl•t loo2JM1... 1•259 lunitl•ll :!~! 

"'"m O..tall.d Detcl111Gon 

[

CURRENT TRAHSFOftMM315KV, ~o,Jei,1-

Slf<GL.I< _,. 
fMXNJMOPERA"TW'..o VOLTAGE315 KV, llO Hi: 
INSUlATIONLEIJfL BIL: 11751<V 
reEEPAGE DISTANCE: 7920 mm 
HJ TERMINAi..$ NEMA fl 
RATI0: 500:5:S 
Cl.ASS 0.381.1 

CURRENT TMHPOIWE.Jt 315 KV, CL • .lll,I NfJ C100Df') 

S1NGl£P*.Sf 
IMXNJM OPEMTINQ VOl TAGE 315 ICV, IO Ml 
1Nstl.ATIONL£Vf.l8'L.: 117SICV 
CRt:EPAGE OSTANC!.: 7920 rrm 
HY l'CRMINA!A m:MA e 
M T10:500:1:1;5;t :1 
ClASSC1000(4l 
a.ASSQ..361.1(1) 

SURGE AffRHTlflt M7 KV 

I

St.GlE ......... ZlNC<J>ODE 
RATED VOLTAGE Ur - 27t KV, IOHr 
MCOV221 KV,ll.1115KV, 101(,\, 
Uf.E DISCtwtOI! CLASS 3 (IEC 00099-<I) 
.ENERGY OISSIPATION CAPAOTY I KVOf' Ur · 7 KJ/KV 
Mll'JMUM CREEPAOE DISTANCE 7920 mm 
INClWNG INSU.ATE08ASE 
1-N TERMINAL NEJAA 4 

ISURDE COUNTER 

METBt-4i DIGIT CYCLOMElER 
him.JM CCUfT o..ARENT: 200 AMPS 8l20 MICROSEC<H> WAVE 
MAXI. f.fGH CUJU,!NTWITHS1"AMl': 100KA4/10MICR05ECONDWfo,VE 
METER SCAL.E:0.30 """ PEAK11A1 {NON LINEAR SCAI..~) 

uNoERHJNG suROR AM.ESTER M7W 

5"3LE PHME, ZlNC-OXIOE. 
RAlEDVO..TAGE Uo · 218KV,li0 Hz 
MCOV221KV.M.1t7SKV,10KA. 

I

LIECISCHMOE ctASS 3 (ECaJCm.4) 
EltimYDSSPATIOffCAPA.CrlY I KVOF Ur · 7t(.M(V 
MMUJMCREEPAG! C.STN'CE 7920mrn 
INCl~ Mt.A.AltD BME 
HV TERMINAL NEMA 4 

S UfUiE ARRESTER M7 KV 

I

SINGLEPl<A$E, ZINC:.<llC<CE 
RATEO YOl.TAOEUr -Z76KY, SOHi: 
NCC/11221KV,8t. 1115kV, 101<A. 
LtE OISCHMOE a.ASS 3 (IEC ~ 
DERCY asslPATIONCAf'lt.OTY / l<VC# U' • 7 IU'KV 
tANt4AI ~£PAGE Cll$TNfCE 7920 -
INCLLONG P<ISUl.ATEO BA.SE 
HI/ TERMtNAL f'-A:IM 4 

26~.s kV F'AD MOUNTEOS UISTAT!ON SERVICETRANSFORMiR 

,,_.,, 
25alOo.b.eooYl"47V 
ONAN. 1¥111 ,>I. 80Hr. 
M"ECINCE 4.7'"1 r«:MfW.. 

[VAi..VEHllu.1HCLuaNCfSPAM PAATS 
v.W.1) 

LCPS~ificati1H1Doc: ... men1/ 
H..s$fl«:if!Qlion0Cte-wil 

'ILK..SN.ctMOOO·!L·TS.(1020-01 

ILK...sN-CO-llOOO·l!l.·TS-0020.01 

'I LK.+N.(;0-BOOD·EL·TS.OO:rt.Ol 

I LK..SN-CD.MOD~·TS.0029.01 

i lU<~·U.eo2Mf 

I• LK..SIK0-&000-8.-Tl-«tlMt 

IU<.$N-CO«IQG.El,.Tl.0002.01 

P'ap71•• 

'NALCORDocwrn.n1Ho. : ILK..t.S..SO.a211.fl.~1_..,.,..01 

IALSTCM DocYmertt No. : LCP-A..OOO·SOP..-01402-ML 

$11ppNw o.-~=~n':::on I ~~=:. lns~led by 

GE (SBC) I Al1klm·RMG 'COOOO\ !~~~~ 
CONTRACTOR 

GE(SBC) COOOO\ 1~;=N 
I CONTRACTOR 

B.ECTRlCAl 
GE (SBC) T lide!tll ICOOOO\ r-151"AU..ATION 

CON'Tltl\CfOR 

0.ECTNCM. 
GEcSBC) Trid.,,._ C00501 INSTALLATION 

CONTRACTOR 

B..ECTRICM. 
GE (SllC) Tnd<IU IC00601 INSTM.l.ATX>N 

OONTHACTOlt 

ELECTI<ICAI. 
GE(P(S) ......,., laio501 1= 

r--

0£(SllC) I""'°' 
ELECTRICAL 
INST/\l.lATlON 
~ 

ELECTRICAL 
GE(PES) CC050\ INSTAUATION 

'"ON'lRAC;"'""'"" 

I 
I 

RwHo.: 

(l\wHq, ; 

80M "'"' wpd•ling the ,,_ 

"' 

03 

.. 

.. 

.. 

03 

" 

• n , 

Comments 

SA1T7:SA1 Tll, 5"'392'11: SAJB31 1 provided by contract 
C""'2 

'.2Jf ~ 
t1)/ 
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Cab inets &JB 

llom 
No. 

ConnckM' Ta, Nuniblt.I' ""'' =:.::IT MemDe.tllledDe.seriptlon 

5Ct ILC~ IMfA looo leop J401 looz IML !uso uNt(s) 

4611 lsotlLCP IWA.ltotfBDPl•1 lct02/NL.l-4511 I uniel•I 

4552 1501 ILCP IWA IOIO IBOP 1401 lt02 IML I 4512 I unh(:t) 

n 1 ..... ••tt. 
11l lblll .. «t11, 
1111..-.-.oe1z; 
1211!1.,. ... ..an. .,, .......... , .. "'' ......... ,,, 
n11...-••1•· 
1211 ... .......,J; 

111•.,.•.ftlu; 
1211...a•.ffJS; 
IZ11 ....... 4tH. 
'21 ..... ....... 
., ....... 4971. 

121.........U, 
131 ..... *'""t; ,,, . .,.~ 

45'3 l501ILCfllMFA l ooo l BOP(.t01 IOfl2[Mt. I 415'3I1.1nit(.1) 1 1211J9_..oofil 

4!iM l!i01 ILCP IMl'AIU.O IBOP l-'01 ltoz IML I 45&1 I 11n111111 •211..-.. .-1. 
n11 .... .-..an, 

45'S 1&01 ILCP IMFA looo l90PJ.«>i 1012 IML I 456S I unltC•I I m1,_4....,.1 

IJUCTIOl.-BOX"FOA-~ TRANSFOiii.fft.~yrp9 t ) 

"' 1E~•l*t•11~1• (2.3mrnmin.)stllnln1Uttl 

IPfaf».typl~I. 
1Pa~bledvvlc. . 

1=:.::~;=:oz~~C)Et ttl mm 
:Pr~wih~al b1Ki111ndin.rnoi1wn,g. 
1~-

1
-~e:a ... dn;Ul .... ,. 

T.,....,..~ 

l~cor**d b'f .. ....tkh 
I HMkir'llltil l~. 

JlMCTION BOX FOR CUM.INT TANi!SFORMER-!T)'Pe 21 
NEJN.•X 
E°"losuro pla• 1111.Qt 14 (2,3mmrnln.J ~~.1,llMI. 
~lano-type t\lng.e:t. 
~oc~ dollic•. 

RllmDYa1'o~ plltte lll&IGl'12 
~L-s1• mm.H-eo2n'lfl.P.11!l>mm 

!

=--.......... _. 
MollMdr.-cin;ul bir• .... 
r~,,..,.,blixb 

L~ eorirc:rJodby~iwic:~ 
HHllt ....., tl::fmotllt. 

JUNCTlON BOX FOi': CUft"'I NT TRA.NSFORMER'(Typi lJ 

"'"""' Entklwr. plato G•• 1• (Z.3 mm min.) m ini.SS Qffl --· Plldloc:bbll~ 
RenuntU~-tM.ge12 
~: l.o<91 .. rmi., Hel0'2 - D-l l!O
Prwidedwith l--.IWtdclMllliWrNI~. 
c.m,....cno 
Molded en • clrwlt brcako1:t 
TO(minafbbcks 
llghtingoonl roled b)' do01'1Wkh 
Hll• *wtil lor,_lilt 

IJt.HeTIOH BOX FOR C\JNWNT TRANSFORMER-IT WO 41 1= ,..._pige 14 (2.3-"*'.J ,...., ........ 
lf'wlo..typehhfn. 
, __ 
R•-•t»e mounlng ,eto puge 12 
DimooMi>o:t: L• 1930 rrlll. H-1132""'1, Oz627 mm 
~rD'llOodwith termina!blockl•nd il'll:tfnat 'Nifin!1. 

""""""" Moidedt;;1sto CifCllitbftli.1'1 
ITtrtr*>.&l tfocb 
~oadr"'-dbfdOot~ 
Htlltfdo~ 

JUCTION aox '°" CAPACfTOR wt.TAGI TRANSFORMER-{Jrpe 1) ........ 
End o- • pbt.ag.alJll" 1'(U ln'n mk) "81nlen UNI. 
Pleno-t)'J)Ot-q., 
Pmc1locktib111 dClvlce. 
Rema ... .bt. mou~ pl11e Pl&fi l2 
~: l•!i1118ff'tfl\, Hef1' 1twn, D-ll!O.,_ 
Pfwldied witti~docklwod\ollomal~ 

~ 
MullNdcasoac~mebft T--UgtOao cottroM bf do« ...tdl 
HuWr ldti~ 

INTERFACE SERJEI VLANl 1 MARSHALLING PANlt.-!Type 1) 
lntorftcell\lrs~ p,1nel (Type 1) 
NEW.12 
Enda-1 J>IM• lllUQO 10 1\1.lnleH s!Hf. 
~Nogn. 
Padod:a!M drlice. --o.-.kim:L•l52tlm\~'l«Xl-.D->f11""' 
PnwmdWllt'llN"*-itleodaJ 1rdinhmil..n,. 

"'-" !ABB ;iUMlarY 116-ys 
"4afdl'dcasocltcllitbre1b 1'1 
Termr.al blol;ks 
ligttingcorUoledby doOl'lwilch 

LCPSpK:lflatiofl Documerit / 
ALS Spccific"io~o" Doaiment 

11.K.SN-C0-8000.,EL.U.0021.01 

ILK..$H-CO.aooct-EL·TS.ot2f.01 

l1UC4~·Ts-t02f.01 

ILK..sN..C!MOOO-IL·TS~21.o1 

ll UC.Jff.CD.a000.£1.·Tl-0011 .. 1 

l1LK~·Ts-ooH41 

"'•2'•llO 

Suppl!u M.-nufKtllH r 

GE(SBC) l!IKW'ol 

GE (SBC) -~ 

.. _ ) -

GE(ti19C) -· 

Ge(S8C) """''' 

CE (SllC) .. ~ 

jNALCOR OocumeMNo. : ~1-El..0014D01 ..01 

IAUTOM OoculMnt No.: LCP4itFA.O~P401-ot2..folL 

CaQll011u• Nllmbltl' 
or Orderln111 lnfom1Mion 

S11ppW"" by 
Contraet No. 

I""°"'' 

IC00001 

laxiso1 

1c;ooso, 

tnsta!Jedby 

ELECTRICAL 
INST,t,U>.TION 
OONTMCT~ 

!LECTRIC.M. 
1NST.MJ.AOON 

""'"''''""" 

I

EllCTMCAI. 
INSTAU.ATIOH 
CONTRACTOR 

!1.ECTfOCAL 
NSTAU.ATION 
CONTRACTOR 

ELECTRICAL 
INSTAU..ATlON 
CONTMCTOft 

El.E"""""'..,,......,TION 
COllTMCTOR 

I RwNo.: 

I AwNo. : 

BOMR.tv 
1.1pdlitint ... .... 

"' 

., 

.. 

03 

.. 

ct 
... 
M 

Coinmcnts 

• 

~:;-~ 
WV 
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Cabinets &JB 

Item 
No. 

ContractorTagNLlmht Unit =-== 1~ 

t 566 !501 ILCP IMf.t. looo l eoPl .ten IDOZ IML I '5H I uM(s) I t211_-Mfl.oe-eoo2 

45'7 ltet ILc, IWAloeo lBOPl"°1 llO? l..._ I 4ff7 I uMl•I 

til' Jso1 IL.C, IWAlooo lBOPf401 loo2 IML I .s.;, I 11nlt(1J 

n11.at-a1-11n, 
Dl ........... 2102::: 

lt.111 De'-ile d OucripllcH\ 

l

wrERFACE SERIES Y &.NE 2 IMRSHAUNi PAHIL-(Ttpe :Z> 

"""'" f fldDS&H p&M. D-vt 10..U.H I~. 
;Piano-type hingn. 
,~ckoekabledeYiclo 
Rerno111blemouNir\; ~•i. 
OimenU>~:L•152tlTWT!, .... 1830~ 0-6 11 mm 
Pf~d-.itl &.r"*talbloclls and lf'Umlll..wq, 
C.OtnpOflON!i: 
IJB&Uduy,.l;fyl; 
MoldM Q$e a.a. tit•• , ....... _ 
~ caftrdM b1' cbCW'-*h 
Hucu "°"' twmio~ 
DC YARD c0HTOL MARSHAi.LiNG PANIEL.SO ... a. MFA 
OCYardcont~~flrlg~I 
NElrM. 4X 
EncloMWeplate gii"f' 12atainln s litme!. 
~~-
Pdllcbi. dcMt.. 
~......, ..... ,.... 

l
~; l-1aJ0-. .... 1832Mn.D-C527-
~wlts ........ lifDcbwod~ ....... 

"'"' ''"'"'" Mold..:! t11$C! cin:ut tir.1/wn 
Terrnilwl blods 
l lgtting conl:rolodb)'door swlkh 

DC YARD ELfl MAASMAL.UNO KIOSK 

LCP $pecllicalion. Oocummt I 
ALS s~~tlon r>oeu-.t 

ILK..S.N-GD-8000-EL·TS~OZC.OI 

ILK..SN-C0-800l.£L.TS.ff'2M1 

ILJ<.Sl'f.CO-a:D00.£1.·TS.0021.01 

.._,. . ., 

Supp1iw MM.wfactura.-

GE(SBCJ BEC'TllOl 

OE CUC) 

OE(PE.St 

INALCOR~I .... : U<..U..S.D-1211& .COOl.4001.ctl 

[AUTOM Doc-~~I No. : lCP-MFA~-401-00:l>ML 

Catal(lgt.1e N Wt1bet 
CH"Orderlng l1tlclm\atMif! 

SUpplled by 
Conlfacl No. 

C00501 

IC<lDOOI 

ln1bir.d by 

ELE.CTAICAL 
NT~TION 

COl'fTRACTOR. 

IB£C~ MTH..LATJJN 
CQNTRACJUR 

El! CUtJCAl 

I~~~~ 

J RevNo. : 

-J RwNo. : 

I 

I 

80MAw ......... ... ,..., 

" 

"' 

05 

G 
, .. 
~· 

%1~ 
i.)/ 
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Item 
No. 

MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL · HIGH VOLTAGE EQUIPMENTS 
Insulators 

~rT;tg N~MI """ =·=11.b1;;-

lkrl ILCl' lt.11Alooa l10P" J«i1f002lt.1. l"4i I •nlll~) 

WI ILCl" l '*A IDOO llOP 1401 IOOZ IML I..,. I unit(s) 

Isett ILe• IMFA l-l•Df lAOt 1001 IML I.a.a I unll(s) 

M11 IL.Cl' lw• loot l1 o~ l401 !002 IML l•w• I 11"~'1 

501 ]LCI' IW"Al- l•Ol' l6C1 IM2 1f.L ].tllO I 11ftill11 

501 )LC, IWAlooo laoPl..a1 JOl2 lhl. l...o I u11M(sl 

1&01 ILCI'1 MFA looo l1ol'IAOt l002. IM.. ltM2 I w•RC'J 

ltllm O.Wr.cl 0-5alpUoft 

corwparu9rl.._....~~BL117'W, 

chYnceT.lOOmm 
11hrgt 101<N 

""' Toi;iMQon.doe("911011h:.c·lllpgtiVl!Vtd, 
4tapp9Gllo!M M1$-19""" .Wp 12111C 
S.M ~on-dualu IOllM!-dlpfll"wliz.d. 
6 haln 11-~~mm8C, Mr¥• 2650""" 
~coa.grei, tstl~· Mll'IMlll58()7/JI0,1(ANSl•7U!. 
l.hl--11'lilliiil 

IUNOffUM<tG f'OST-TYl"E llNSULAT'Oft JllKV 

.SolOcorw~~Qlkl111,-0l"O.telrQ~Bl..ll7SkV, 
'...p60id.ll..--7300mm 

• llref!QN 1011N, ... 
fopMebOnduc1ile.-oohat-~ g ..... ll'iHll, 
41!11jll)<la~ M16-19 mmOnp.1279C 

a- Metal - lldle r11t1 hlll""P glfllrlled, 
1 i-...11mm~ 21s-ec. 1-teV" Z&SOmm. 
~cdol..-grey""'1..,-..,-lllWMIJ58G 7.QQ.1 (AHSI •1U) 
IM't1'"'CIJC-la5 1rg 

fOUOHIHID GU.SS STllUNO IHIUlATOlt 1M KH 

Blllat'ld.odo..tooui*lg 
o-ou 
5peolllg HO mm, 280 mm lliPlel., 
CrHPOQ1'~~311D rnmlTW\ 
LlWl'lltlbtd.'IEO kN 
~,,..__.,1251N 

~\ri'l-gc 6 111Q 

TI>t.IGHe4BtGLASS STIUMO IHIUUTOlt tlO KN 

[~:':2:'MCC0l4*r'9 
1Spllcjng 1<111mm. 254 mmd-• 
iCIHp.IQll lll,Wo::e 320mm'""' 
l..Mnlllt lo.il. 120 1.:N 
'~ll•~v~ t2'1N. 
Aflpfal. lnl'WV'f-4~ 

I

TciUOHEN£D GLAU snilNO INSULATOfi HO KN fOG mi 

8'111"4--.C~ 
a.a ~Pl I( -~cs.u 
S~'7Ull'm.330mmd.•

ICl~~rMQ~mm111.1t1 

l~~=-~~~llbge' 1 41l~V. 
1Aoor011..lftlweightg J !ii 

DCl"OST-~INSULATOlt 

,,....._ 
S4*SCO!t'~""'9kll'~gluing.BL2!1eOW, 
Q-~~in:n.mm 
~-er9• 1 2,Sti:N, -Top t«kln:~tiltl ifool"*<llP9f1Ytf'lln(I, 
4 tW1 1&mm,254BC, 
Ball MCllOl'I· didillo - ~-d!Pfl'IY..nlzed, 
4 flOlllit 11"""d181Tl ,3:5emmec, HcogN :TUI""" 

aiba ill~ -.,,C1iJ ... • MllMI 58C 7.0I0.1 (ANSI S1QI. 
__.!Diig 

foe l"OST-TIPHN$\ILATOfll 7MWU. 

1
Potl-T~lr'lll.Al<11 
SoklC001p:ircel-in&Uator,~1r111~Bl. 7SOllll, 
CtH~ dillt.M\ce42:iOmrri 

j~'1ref'9nt12.SkN, 

11op.._.. mille .. Cilll90l'I Nlt-dlPO*M'liad 
4~tdll$M111)(22,,1'11twt1 BC ---. ....-.~ .... -......... ~ • ,...ltmmca-. ~-ec ~ 1700lnl\ 
Pcl'l::Mlncdao.r...-,~ ........ sea1,00;1CAHS11'1'111 
LIM lnfltl:11'1kg 

LCf' SP41C!llCM!Ofl DiKU-m. / 
AU %1.c:Wlcdon Doc.alMll'I 

'ILK..StM:O~·TS-0024-'1 

llLl<·SN.(:0.aCJC0.0.,.TS.002a.D1 

ILI<..sN·CC>«ICIOoll,..1'1MI02t-41 

,.,.10 .... 

hppllilf 

CE(SEIC) CCRM.EP 

Gi (SOC) ""'"'' 

GE(.sEJC) '""" 

Gr.!S9:) """' 

G( (SliC) SEVE$ 

GE. (P("S-1 IPPC INSVLATOU 

Ge tPCS) IPPC NSUlAlOrtS 

INALCOR DoC.-MI .... : LJt-A~ta..oot.oGO'l-4'1 

IAuTDM~No.: Le .. .....-~1-1102..-

C:•lllla9111N11mllou 
otOrdowlntlllfofll\allDn 

.SUpp llecl!J)' 
Contt-adNo, 

IC050' 

iCOOJ1 

°"'"' 

Installed by 

'1~~ 
,CONTRACTOR 

~
TRtCAl 

'"'"""' l f.l:i\CTCR 

ElLClRICAl 

I
M lAU.AflCr-t 

""""'"'"" 

ll~~?N 
C()liTr;:ACTOR 

""'"'""' l"l:STAUATION 
CONTRACTOR 

;ELECTR~ 

:=~~ 

E.L(CTRICAl 
IN!TM..LATI04 
COHTR..cTOR: 

I 
I 

R ....... :I 
1t-No. :f 

IOMR•vupd.t1A11lll1 ·-

0 

.......... 

• 

~ i~ 
~ 
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~na!£S?r. Lower Churchill Converters and Transition Compounds Project 
MUSKRAT FALLS CONVERTER STATION BILL OF MAT ERIAL · HIGH VOLTAGE EQUIPMENTS 

Insulators 

··~ C .......... T • ....,,.,. ..... 

5()1l1.Crlwalooo laor l..011eml14. l..a I 1111M1s1 

4M4 lso1 Ii.cf' lw• loool•of'l.co11082 IML 1•1&4 I u .. 1111 .. 1 

Mlt ILC• IMFA [ooo la0f'!401 Jeoz lK. l<Mn I 111N1(1I 

so1 IL.C' IMFAlooo l•o,.l40t 1002 1"'-1•01 I 1n•llisl 

Mii Ii.cf' IMFA IOM l•iwl•n !ocr.llML lt1n I Wft!!Cs) 

i01 [u:r IMFA looo l•ol' l40t lotZ lr.t. 141li I unll!(JI 

=·='~ ---
DC l"OST~Ti'f'llHSl.U.TC:iftazsk'il &i. 

l- --
$alid_pan: .... ~-~-..el.325W 
C1Wflll9t 1MMra! 2160 rrm 
eanw- ~"IW9't 1s kN c.,. 
Top~tt~C"4ftlflnot..dpg .... ~Zecl, 

!4 ~l'IOIK!o1'61<22.l'17'""'8C. 
i&Y-*otl-~CMm~~ 
J4 bn*Jlllll1H t.11&122. t211m1ac. Hl9il no-. 
~MM~rtllfllli"9'9t'· "' ...... 59GT.OI0,11H"51#ro). 
...W.:~50 1og 

oe l"OST-'NH: UNriotltHuNOINsuUi.TOA Htwa11.. 

~Pow-r.,,- .._._ 

s.mo-P«<dlw'l--~~Bl.mw, 

1~:=:.:::' -
~

~n.!Nit: .. ~~ ll'OlltoCll-dp~M'Ulld, 
~~M'6K2l.1271M18C, 

MCIOll·INll:iidl~l'Ol'\h:lktip~ 

ta9t llflnlcllim 2:541twn8C, Helgl'I mio-. 
?--.noob..-'Jff!'ffl!tlt..,....· N\llHl580 7,0I0,1 fANSf1'1f11 

WCIJUl'114 1og 

"TftANSIORH!iil'I: NEUTIU.L f'OIT·TYP'~ !NSULATOI!: '50 KV •M.. 

Po&.T~ir..ttitot 

1Sliloc:i0fil~....,._,~~kli50W, 
~~SCU)mm 
c.oillWtl'•t".,-gt12!11oN, c.,. 
Top 1tdon.di.c:ldotll0llhol-Olpgllfv.-iilood 

~-~Cll'lolnlrit16ic22 ,1178C, 
1-~-dlr;:tk--l"ICl(4rp~ 
.CIDlla1'flnla..n..2".....,llC.!WlgftlSIO
~OCllll:U-gey~·.....,.... 580 7,0IO,l(ANSIOOJr, 
li..wl~11 11ig 

~SIOJtMEl'I: STAA ,06T·TYP'E INSULATOl'I: mo KV Ill ---5*-~~~~9l.2ZIOltV 
O.,;p.1gtdl&!M'a12«Wl ""'1t 
1Canlil-.Wrg11"20 kH 

"'" 1!~: . .e:=.~.llat-dlpg...,.rczea 

S--*~--l1twnMn ..3!Slnwn8C, .... ·SOOO""'-
ocDl''gimy~ . .......... 5BC1,0IO,l IAHSf#Tq.. 

~rn1 11g 

fJlijifrjSflOftMEft DEL TA , OST-:tv,:E tNSol.ATOI!: HH Kv &tl 

1===""""°'·~DflN'tll,8Ll~llV 
ICJ"fJtlll" chi~ 1&i7 mm 
cantlt"\ltf •lrerogt11::!~ !IN, 

"" lopl.telKlnt:t.£tolc WOl'\~~;oni(e<I, 

.c ~"'*"- llll1!ill22mm 1278C 
S.....-..iO.l::deftlflhOll4ip......-

~
' "*" a,,.,.4- ,325 '"'"ec. 111qe 3~"""' 

c.ot:u.gwylO'll~· .......... $001DI0.1~KJOI, ._,,,., 

Sdi:li•• ~Nufllllar8L'.2!iOW, 

LCP__.._~lllll 

.... __ 

ILK-Sl\l.CD..eooo.a..•TS41Zf..01 

IUC.SN.CD ol()OO.fl..·TS-002 .. 01 

lton- meteable•Ol'lllol·dp~ud,A~~ M1~2 .. 12r flLK-$N-CD..aoo.n.Ts-40'21-01 ~
"-:::."..-:;;::-::""-

. 
~Dn• ,,...._Qnh:ll.ilpP,..vnd,4~ 11mn .200mm 
_ ... _ 
--i:PY~·UunuD~711/0.1 (AN9 • 10). _,.., 

"*s<llclloN 

-
oe (PESJ IPf'C r.isvt.ArCRs 

Cf(PES) 

Gil (1-'ESl I PPC N!IL.ll.ATCR5 

GE: (PESJ IPPC NSULATMS 

CE(PE5) 

Cf (P£S) IPf'C INSLU.TCR~ 

INALCOlt Du~IN•.: ILK·AS.SP.121 1.ft.,.G01-000141 

IALaTOM011K11-1No. 1 Lc!",Mf"AoOOOoaOf'~~ 

~ .. _ ... 
erO.•.mtWOt....ci.n 

_ ... 
COllUact Ho. 

"""' 

coon 

= 

.. -.. 

ElECfRICAL. 
!N5T"'-1.ATION 
CotffllA(:TOf> 

ELECTRICM. 
INSTAU>TIDN 
:CONTRACTOR 

Ef (Cl'ftlCAL. 
!NSIAU.ATIOO 
C::Ot.'TIVrC'fOA 

'CL.ECTRICAl 
INST,lo,l.Jj,T10N 
CONTRACT Oft 

ELECTR ICAL 
NSTAU.ATION 
COHTIUC'fCR 

I ELECTRICAi. 
'1NSTALI..ATION 
CONTRACTOR 

I 
1 

lb vN.,, ;, 

"""·"'' 
M>Mft.-~~ .... 

" 

" 

" 

• 
Jl• 

'7- 1M 
wt/ 
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~.na!£Slf1 ' -

""" No. 
Conllndor Tag M111t111« 

Lower Churchill Converters and Transition Compounds Project 
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS 

Insulators 

=.=:!"'":' ~Dl&llNd:D.scrlpU011 

f'OST. Trf"l" INSULATOll: ISO KV I L 

Solidnir.oorOllP'lnuwor Bl.5SOW 

LC1' spedllcaMll Ooc11m ... 1 I 
AL.S SpK lflc11ki11 Ooc111Mnl 

l 11ppllff M1l!Ul'ac:llufeJ 

501 ILC!' l1*,. IOD11 laoP [401 looa I~ ["74 I ""tlC•I ~
111--.n1a~O:SWW1t'"°

•.r9i: ll kN, 

Top 11'9Ckln • mal!eilbl• iron Nll-d ti ""'°'&r12ea,4 1~ lmMt M1&:20, 127 [ILK.StM:o.aaoo.a-TS.OOll.01 
~oc. 

OE (PESJ I PPC~l~S 

sot ILCP IW.t. Jeot !I Ol'l.Ot 1002: IML 14'80 111111C•I As rlt(d 

BMI MCtion·"'°""al:Hlran.._,.io~,. t"*tl&mm 211lfllfll 
BC Mo9W 1Zl>1NR, 
~--Wl~ld"t~-M..-1S8G7PI0,1 (AHSl'7a) 
Ur>tw"lj!N.$J llg 

i~ W "!X*Y poll~ui•lot 

" """-ef«•"':= 
..-t.1P01e12,7mn 

..... 1 hllk12.71Nt1 

a.Ec:TRIC.t.l 
INSl.AUATION 

IOOH1AACTOA 

,.,.u .... 

l HM.COA OkwmMlt NQ.; Ll< .... 1 -$0.&211..ft._..QOt.GOOl .. I 

IALSTOM OM.....r: Ne,; LCf".W...--0....,.clOWll. 

C-.lo911eH11111ber 
0t Ord11l"g"'fomY!ion 

l11P91Jedby 
ConlnctNo. 

=" 

"""" 

-,Allldll)' 

'ElE~ 

l
lkSTAUA1"!CN 
CONT"""(>< 

r:L..l:.CTAICAL 
INSTAU.ATlON 

"'""""'"" 

1tr.oN-.. : I 

" ... He..:I 

I OM !llt't .,.,dln9 tti. 

"m 

O< 

• 
e-"" 

l/1- ~ 
rAI 
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~. natsq~ 

·~ Corw.d!H T.gN~ 
No. 

~· ILCP 
.... _ 

OOP ...... ... ..,. 

501 ILCI' IMl'A "' ... ...... ..__ 

5lt1 LC I" .... "' ~ .... ...... "" 

.... Y 1 LCI' ... 
- OOP -·-II.. I010 

501 ILCP lw.t.looola0f'l4011.-z I.._ l1011 

i01 ILCf'l,,.A looo l1cpj401 JoinlK l&OaO 

l~1 ILC .. lfl¥A looolao .. l401I002!ML ll<MO 

~ l•t ILCf' IW•l-l•Ofl'l#t IOOl IM. liOU 

Lower Churchill Converters and Transition Compounds Project 
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL· HIGH VO LTAGE EQUIPMENTS 

Cables & Sus Bars 

=·=: 1~· 
-· 
11nl(~) 

-

"'1°1(1) 

llem Oetalfff C>.Krl,Uot1 

KNiil.USN.:tiUltlust.M fz1-niiii11PsSCM.a 

l
~-rT61()1..J. 
~.,,llO!l..,.1.,3mrn 

~~129,lll'Wft 

lM'Ul'll 1511\ 

l§'"1110J T6'I01·T6 
d3!!!1r.e1'21!J1 1M! 

_.-201.7mrn 
'2m 

~•brU1D1·T6 

l0i.ts!Ofd!Atnt'kr1-4l.l•1111'1 
~111t1Wn1111r 1 U.2mm 

Leogt11· 12 m 

esTMIUSWA'f(,2111'1f'T ............ 

I
Of'>etund!.A..~lP~3.XIOl\IC,l(AIC 
~f'GGlo.n:S\WM.bol'll.OUWd~ 
•~IO()egre•Eltxlws 
4r1r.1F-~PtOCll'(I~ 
2E~Spec:te11QQomAllVIC!wdl 

~il'!CTPU. IUSWAY (12") 1H ~T 

i:r.utA,&lw.;a~ 

~
1ndlJLCtlpp«V")N32Clll.A/iCKNC 
.ngCrfUldWllJah.OlaldPl'Gllel:Uln 

EKflto~EI-• 
flofF...zospw!Pl'OClf(IPSC) 

Eall~/CIMoftt!F""810tndl 

17MMCMMCCONDUCTOllt 

~
~1Hoo,o~ondul::loftl .. 1""°", --Oltll'lfl~...- Jll.74 nwn. 

s.dlon"llBlllMI' 
i..... -s;i"l,44~ 

l~~~~-21-~-~ 
SHl5LP Wll!Ufco~ 

--· O.wnrlu! n.o11mm 
S.ct!M s:J,1•fWI' 

IW1gtt.082kg.<m 

tltA.WG, I KV,XL.Plll'1ll.IU.TmCA9LE 

ICMW.ONNG.. 1INOl.lCU'E 

LCI' s,.i.-callon Do>e1111ienl/ 
ALS Sfl'dlcalJon Decumellt 

LK-SN.C~T541:5.o1 

llk~.(:EMOl)O.Q..'f$.(1)21-01 

ILK..$N.C:C.eooo.a.0 "f5..oll'a-D1 

U(.&ff.CIMllOO-Q...l$-0lra41 

U<-&N..eo.eooo.e...rs-ao1 

ILK4H.C.o.toD0.Q.·Ts.oo'll-01 

LK~t'S-OIJ2S.01 

IU( .. lf<f..CO-IOOO-llL·T:l..oozMtt 

Supptler 

OEISOCJ I W.Mbume 

--

"""""' I RYERSON 

.. _, 
I RYERSON 

.._, 

IGE(SllCI I 

ICE(SBC) I WHtburM 

, .. _, I Wtttbu1,. 

jCE(sec) WHtburn• 

ELEClRCAl I NSr~noM 
IC:O.Tl'IAC'T~ 

IJrlAl..co1t1HclltfMMNo.: ILK-AS-.SCM'l1t-a..GO't«I01-01 

!ALJTOM~l+e. : LCl'-W-""°°°"•Of'·C1.oot.-ML. 

Of~=:~'.n~:!':on I ~t:!!. 

l<=o• 

""""' 

I<=<» 

I 
""'°"'' 

I 1::::00.-..1)1 

I '""""' 
I !ctxl"...UI 

I I=> 

W.5'~1-b)' 

I
Cl.EC""RlCA.. 
INSTAlLATil:W 
CONfR ,f.CTQR 

l£1..EC1 RICAI. 

i~~~ 

!EL£CT111C.t.l 

i~~;ig:: 

I~ """""'°"" 

El£.CTRCA-
INSTM..1.ATION 
CCWli:tACTCR 

£1.ECTRCAL 
N8T,t.UATION 
camvcTCR 

EL.fCTRICAl 
IMIT.lrrl.l.ATION 
ca'4TRACTOR 

""""""'-
MTAU.ATION 

""""""""" 

I 

"~ 
RwHe.:I 

IOM~up4.UntU\e ·-

.. I 

• 
"' 

l'"1am~IWORi.¥-SWCR1 

~~SW0Rto~~2 

~1 1~ 
~ 
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~na!£«;?f, Lower Churchill Converters and Transition Compounds Proj ect 
.MUSKRAT FAU:S-CONVERTE!<S'fATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS 

Connectors 

.... 
No. 

Contnetor T•g~ ""' 

1100 1501 (LCP l~A loa• ]80 ~ l401 I002 IML l11oc I unit(•) 

l11ot 1sot lL.CP [MF.11 l11oolaoP IHt loo2IML luot I~·• 

11•3 lse1!Lao 1w-.1000 1eo,.J.lft loo21 .... 1"0' I Wllhl•l 

110$ lsot lLCPIWA loot l80P '4ot lot2IMLlltN I "'*C•l 

ifto1 lsot ILCl' IWAloool •OPl•cn IM21ML 11101 I llf'll(sJ 

6\ t& IH1 ILCP IWAl1G• !BOP l·.ot loo2 [ML !s11s I urWt(•J 

Ht' lsotl t..eP' IM, Aloooleorl•otlot1 IML 1111 ' I 11nftl •' 

m a lso1 IL.a> lw• laoo !BOP l•ot lto2 IML 11111 I ur.11(•1 

" " ls.1 llc,. lw"/ooo lao,. l•ot loo2IML ls11• I Wftltf•I 

-""' 
lllt.n1~t...:1c.1cnptlon 

IAL.UMN'.JUAUDY STIWGH'i"~TEDTEMilHAI. 2 x I TSO,..:.;. 
CONlUCTORS TO ~C TEMIHAL PNJ 

1=::._~~3:!'~i:on 
l10NEMA6 lumin1 l paocl. 
T• ...... p.cl l<Ol<fllo· l52 -
Dlllionc:• bio"'-i conduc;..,.._. 2I01nr"..... 
~wilh~MMl llolls, ........... .......__ 

[ALUMIN!MAU.OY llOLTEO T wc0HNr.ci'OAFOft2Xt~MCii 
CONOUCTOltS TO NEIM I Tl~L ,.AO 

Coro"'l lr1Y11...tl;lll>llilfor 345kY1ppblii::>r!• 
l''l'!CllllfltQt0ig 2 x 1 7!i0 Mc;M~_.tudo" 

b Nl!Mt. 4Mnnrlalp11d. 
T•""'-IP"".,...·I02mn 
DliQJn ~ oalftd~-ztonm. ,.,,,,. 
<AimPtl•_.. 11~ "91 lbdla.nubMO~ 

M.UfltHUMAU.OY T BOLTEDCQNNECTO"- 1 X 1710 MCM TO 1X 1TIO MCM 
AAC CONDIJCTO"-S 

Co!'oN frM..Al.1b69 I01~WapplimtiDM 
For~lo..-..~ 

R....:l.t17~MCM.UC~1 
Tap: 1 :r 1750MCM A/IC~1 
eo..tM• with:UHc.a.*'Ntbolla..-----.... 

!AUIMINUM ALLOY RK;I> IP"<:IPI J X 171(1 MCM CONDVCTOFl.il 

Collllr1a f1H ... labl9kw 34S k\l ~lion11 

P'oi2•11SOMC:M AN:. ~(IO(t.. 

c.-i. ... -~ --.u..omdudoR-290 -
ICOIJlpltMMt! ......._ ..... llOb. ............... 

ALUMNUM ALLOY llOLTID IO" TE:IU11• NAL 127 mm IPI PIP! TO NVAA . 
TERMTW.L PAO 

C.0.- lrM ... ..,.,,.. far 345 IN 1$1pbi.... 
~ ... ...,bohdto'litlft'IML 
.___.. 127lflnllPS....,._a.tMtl>NEMl.4 ...._. .. jAd. 
T..,,., .. pM...,_-102 mm. 
T_,,.,.t'*°'wldlti~tolkpp 
OM-.nch ir.lll•Llb ,,,.. 
~ .. 11~ 111::.1n&H111nl balle. nL11:5 ;ond wa..nt,., 

~lHiJNAUi>y 9ot.Tm I TIWGtfr TYMINAL 

c-1r.Mlbde,,..~w~ .. 

I
N~llloyWitd 11t,,,.,..,*-ilfhl,.~ 
ror~ 121mmPS llulh!Wm 1Ubalo 2 1 17S<IMCMMCtond~QN. 
~11ic:hiMtaU1ttiGn. -· Q:i~Mhilaliol .. '6Re.j tlolta.. ""ts"fllld waUwn.. 

~0~0YBOLTlOT C:OW.::CTOR.tfi-PS'tl"E TO?X t7iOMCMI 

1c-1r ......... :w~ w lppkiilio)ra 
F0t~lr-u 127 .,lfll P S .. \lll'lir!vm ioob
lo 2 ~ 171SO MCM fUit; Clll!W'11ora. 

Oilil111ot billviem c;ond~1 ° 2.80mm. 
Onl-wtlMh iNtalAl.kll't. 

'""" Coqile ....... ---- .......... nib uid -.1'1-. 

COPIONA • HOLES s..-UMJG CAP' 

AltJMilllltflaloy 
COfO"'l4 ~olos ,.;hlel<Jln11wp 

S u .. lW l<M" l45k\1 8!Jp!io91~. 

~HA 6 HOl.ES SHll!IJ)WQ U P 

l
.......,m..., 
CoroM I llolM ...., .. C9p. 

iSubbi. lor~'~Vappicitllor!t. 

LCP Sptdlk•*'" OclC;Umlllll I 
Al.SS~ctrlc•llonOocum1nl 

ILK4N<:P .. OOG-Et.-TS"'021.Q1 

IUC..Sl+Co-tooo.EL-TUOM-41 

LX.SH-CD40Clll-B...-TS-40JC-OI 

IUC.SN.cCMOOO..e.·Ts-oo2'-41 

LIC..SN.CD4 000-EL· TS-OOH-01 

LK~-Ts..ot2''°1 

Suppler Manu!Kturfi' 

Gr: (Se!C) AUfOM..$PA 

G E (S&C') ALSTOM-SPA 

'"''"'"' ALSTOM-SPA 

o< ($11CI "-'""'""'• 

GE (SOC) ...,,.,...,.. 

CE (S9C) 

Gl!:(SSC) Al,,STQM..SPA 

GE (HC) 

Ge (S9C) AlSTCM.SPA 

p.q;,,. ... 

hw.coft Oac:1-n! No. : u<.,.S.S0 ... 211.a..001.oao1• 1 

IALSTOMDoc.,...Mo. : LCP.....-~-'01-<002 .... 

c.tll~ N1.1n1btr 
or Orderlrig lnfcrmatlon 

$1,1pphd by 
Contnct No. 

C D0501 

COOS01 

a=1 

ICX•l<IU 

""""'' 

""""'' 

lnstltlltdb)' 

l!!:T~~~ 
:CONTRACTOR 

ELECTHICAL 
'INSTALlATIOH 
OOHlRACTOA 

IH!iiTAU.ATION 
CONO<AC>"OA 

ELECTRICAL. 
INSTAUAnoN 
C<>m<.OCTCll 

I
"""""°" INSYAUATlON 

""""""'"" 

El£CTR.ICH. 
INSTAll.ATION 
CONTIV>CTOO 

ilNSTALL.ATlON 
1coNTRACTOft 

1NST""1.LATIOH 
CONTRACTCll"I 

El.£CTRICM. 
fNSTA.LLATION 
CONTRACTOA 

I 
I 

• 
R• 11Ho. : 

"-" "'°-:I "' 
IOM~..,1414.Clnt tl'le 

111m 
Comm<ot• 

" 

" 

., 

" 

" 

" 

"' , 

Jj1 <'\~ 
7 JJJ 
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i:\' nalcnr' ,~. IHT .,.~~ 1 Lower Churchill Converters and Transition Compounds Project 
MUSKRAT FAlCS CONVERTER-STATIONtITCLOF MATERIAL - HIGH VOLTAGE EQUIPMENTS 

Connectors 

·~ No. 
COMt.ioctor T aig NIM!lbtr ""' 

'112 lsa1 ILCll' IMFA loool10P l•a11002.IML '5122 I unJtf•l 

1121 lstt ILC, IWAIOOOIBOP l4tt I001 IML 16111 I unlil(•t 

•nt lsot ILCP IWA IOOOl90Plnt ltt2IML lstH I unll(&J 

1130 lst1ILCP[MF.t. l ooo [eo~ lo1loa2l1&. l!i1;,o f llnf~•) 

1u 2 !set lu:P IM,.A laca ll!loP l•o1 loo2 IML ls1s1 I unit.(1) 

5153 l&t1 ILCP' ]WAIDtOlaoP'l•o1 loo21NL l51H I ltftlte•I 

IJI H lso1 ILa lwaltoel~l•o1 loo2l ... ls1u I """•I 

5172 lt o1 ILCP' lMFA ]ooo laoPl101 lt1t1 IML ls112 I 1.1n•t1•> 

s tn lso1 ILCI' IMfAloool10Pl40l loe2/111t. ls1n I unlt(•I 

-. .... .. , ltilmDetalt.dOucrlp~n 

All.MNUMAlLOYaolTl!O T CC>N£ClOft'°" 2 X 17A MCMCONJUCTOftS 
TO,_..., TEM&NAL PAD 

C-.frHM..tllio,..3..sWtoppiailiona 
FOICOMectit'l!;l 2 • 1750MCM AIC c~l'I 
10Nl!"""4 1e rm...a lp11i. 
TemW'ial padl'Mlth - 102 ""'" 
o.ta.c. 119""--tA!Adueiors- 2.IOlml. 

""' [~_.UW.-.llM!Mb,n.nuod~ 

1~=--~~~~T~·=.i.:i:~~~:;orOJcTOM 
Coron11 1ru suhblafotl4'5 •VIOfll•bllaM 
" tlfOllnlMdin93 x 17'0MCMAACcooduciof 
loNf~4 111!f ....... ,.d 
r...-t11p.iwidfl . 1oz -. 
'*--.._.~·210rrm. 
c_,.......,, ............. 11a11a.-.--wn.. 

ALUMIHUMAL~OY TIO' I Ol.TED CONNECTO" ro" 3X1TSCI MCM 
CONDUCT OM TRIANGUl.Al'I. 1101'1.MATION TO NIMA I TVl:/.INAL PAO 

c-i.. 11.,. su1ableforl<4$W~ 
"°'~3•1150Ma11Mte~. 
lllr«MA 4 ... "*'-IP9 .. ..,..,IJ'M,_... ... ~ 
T.-t,.ct""°'h·102mm 
OillM01ti.Nen.-.dvdorl-210m111. ,,,,. 
C4imple\e will! stUW.U ... e1 llolll. nllls a11d ~OI~. 

N..UMHUMM.l.OYIUOI> A"ACf:"3 X 1750 MCMCONOUCTOAS ntaAHOIA.NI: 
'rONMTION 

CGnlM rrM lllilaM9 ltw 345 kV 8'pplicamu 
For3a1™Mc::MIA.ACOOl'lcludDl5. 
C~mlM I~ c»nt•r d idancti botw'lll"ft " ' i:1111d1Jda"' • 2f0 rnm 
Compiot• wfh "4air!l•M •" bol111. Hui" and ...,.aM,., 

AL.~AU.OYST1'AIGtff9'M.TED~l lt111DMCM 

ICOHDUeTOftS TO HOM I Tvu..tlU.. PAD 

eo-- 11 ........ 1or M:I ~v .,.,._._ 
"•11wtll\8ciin11l• 17!10MCMAN!oondruda"' 
taNe:MA 4 1"!1mlna/p11d. 
T• t"*-l 1oad-*h • 101 mm 
OM- bffiwM con<htdiot1 • 280-. -· ~ ....... ,.._.. llMlllMlta,.11• Md .. -. 

Al.l.Mr«.UALLOY eol.TIOIS' TERMl'ML l X 17M MCMCONDIJCtOft TO 
Hl:MAI TUMW.L P AO 

OoroMi frH 1uit1blli !al i-4, w •Pf!lical;,,
"«COlll'lfCllrlg 2 •11~ MCM AAC condudor 
~NElrMlta.....,.p..c!arilS'. 

~W-·~·-lm'L 
T .... tilpad--.·1Sl-

"'°'' ~...,,~•Mlbolta.11'1band~. 

TIN PLATfD COPPER Bot. TliO STRAIGHT CONNECTOR FOft 1 X .utl AWCI 
CONDUCTOR TO 13 """'THRU.tlE'O ST\JO 

l'Of~1•4"1:14't'YG~concb1ot 

1===..~ ..... --t...,._ 
AUIMINUM ALLOY Wl!LDEO SPHEUCAl. COUPU!" 

12 IF~ •ll.1mlnu111t14tlak>llli,. 121mmlPS$d'!. 4ll 
..,,.~.,.,. .. , .. 
ALUMHIM .u...t.OYWELOiO COIA"lVt 

l,.oi~---...tw.tl71M11PS ad!.. «:J 
l! ridtnend. 

l~ Spoteldcllhn Docu- nt t 
ALSlptclflcltlon ODl:u111et1t 

ll.K ... ~o.eooo-EL-TS..«121.01 

0 ... N.CO-MOQ...E:L•TS~21"41 

ILJ(..S~TS.ocrH-41 

IU<..SN-eD-etoo.£1,..TUtH-41 

tU<-lf+.CO .. OOO-EL.-TS"40:ZUl1 

11.K..S~TS..0.21"41 

l.K..SN-QM009<L-TS-402'"4! 

l.K4No<:O..OOO.a-TS402f-41 

IJ<-IH-CO«loO-E.·T~I 

s~., 

GE (S8C) 

GE tHCI 

GE"8C) 

Gf!(SSC::) 

GE(S&C) 

G.E (S&C) 

ELECTRIC.Al 
NSTAU.ATlON 

'"""""""' 
Gf(s&C) 

GE"8C) 

,._ ... 

Mlnuf•Cl\Jlet 

AUiTOM-SPA 

ALSTOM-SPA 

Al.STa....SPA 

ALSTQM..SPA 

Al.STOA-SPA 

ALSTOM.sf' A 

TNALCOfll Doc-nt No. : ll.J( .... S..sD.f21 1.a..oo1-00et~t 
)ALSTOMl>oeUIMftlHD,: LCP...-~ ... 01-0Q2-ML 

Cat.lllcflM Numblf 
Of Ot dltfll\IJ tnfOrmttkln 

suppllffb)' 
conuact No. 

~00501 

""""'' 

I~ 

!C00501 

""""' 

""'""' 

lcoom 

'"""'' 

1nsu11td by 

ELECTRICAi. 
INST.AU.ATION 
CONTRAiCTOR 

flE'CTRK:AL. 
INSTAU.AllON 
CONTRACTOR 

"-'""""""' tlSTALlATION 
COHTRN:TOR 

r.LfCT'RtCAI.. 
lrNSTALU\TION 
CONTRACTOR 

---

fLECTRICAL 
I INST AU.A TION 
CONTRACTOR 

ELECTRICAL. 
INSTAU.ATIOH 
CONTRACTOR 

IELECllUCH. 
INSTAUATION 
COH!RACTQR 

---
ELECTRICAL 
INSTALLATION 

COl<TI<ACT"" 
ELl':CTRICo\L 
INSTALLATION 
ComRAC'T°" 

I 

I 

I 

I 

lltevNo.:f 

11:wt1a.:I 

BOM .. t Y UpdMlng ltlO' .... 

03 

" 

.. 

" 

" 

" 

" 
., 

• ,,. 
•• 

t~ ~1-
[J/ 
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~na!£~r· 
s 

"'m ContuociOr Tag Humber tt.mo..i.1tcctD1terlpelon LCP S ptdlcttlon OoaltMnt I 
No. AL..5 Sptclllc'Mion OoCUMtM 

ALUMHUMAU..OVWELOED DID PUIG 

I I 
s11l llkl1 ltell' lw• loool1K>Pl4tt1 lecr?IML Ima I unlt(&J I ,. 

S~kt<'230W~ iuva~1'~1 

fOT ~\l ... U7-IPS..m.iKJ 
l'ACTORY Wl!l,.Dl!D A.flfU.Wl ""'4500 lnl'l'I 

111"'1: Mlmimlmtubtt 127 lntn IPS 1eh.•D 

I I 

T-ii: •11rinum luM127nrnaF'Sldl.40 
lsn a IWI !Lei" lw.t.ID90laoPl•ot loazl• l•tr• I llnlll($I I . LM95 Mdaou111m plpealllom; •Uriifll,mtvbe7Srm11PS.ati • .O IUC...st«;t).llOOO&•Ts.4»211-.01 

~ht: <tSOOnrn ..... ,..:~ 

A&.Ul'IW«JM ALLDY W!U)£f) IENO H LL 

I I 
1•112 l&o1 [LCP IMFA looo !•0Pl•o1 loo2 IK. 111•~ I unlt(:oJ I " C-frn st1~i1bhJ I01'3..s kV 9J!plic:llliom; ILl<-$N..CO-ll000.fl...Tl"402Ull 

FOi .tvminumtub9 127 mm lPS1ell..'4D 

ALUMINUM ALLOY BUS SUf'POJtT FOR POST TYPl IH$UUiTOf'. 

~.ftirar .. ln ....... ~.,...tllli.,._.,...Wa.,n&m.allld_._.. 
C-.lt99 ...... hM31l2W~ 

I I 
!stn lsot ll.Cf'lwA l.,.l90P'4cn lonl& l1111 I unl(•J I .. !l"m--S 127-lllltl'lnllftlhot.sfl..0MepoMlftluWDf. 

ILK..&~TW02".01 eo,...... ... -.._, .. aDMlblr. 
l'*ltMcwlK>l ce.rde; 127 INft 

AL.LIM~ AllOY EXPANStON IVS SUPPO"T FOR POST TYPE INSUL.ATOR 

....... ~ ..... .--.--bab.mit.ud .._.._ 
CooroNlr-.~loratJ:kV~ 

I I 
1<111 1"1 11.Cf'lw• looo lOOPl•" l""l ... l"n I _qi " 

hf~• u1-..._um1•-=t1. «tane~"'-llllor. ft.X...SH.CO.IOTS..O?I.._, ec.r.-.. ~li:Mo.ol1-...,~. 
Mw111Drlldwode:127nwri 
c...,..,. bridf'lc11~31.0A. 

ALUr.llNUM ALI.DY IUS &l#'f"OftT FOR MOUNTING TWO nsc Ma.I ALUMINUM 
CONDUCTORS TO A POST INSULATOR 

Nvmlnum alo'fMW..,oftklfp!Ml lyp11iNlllMof. 

I I 
C-.ft• ...... l•>tlWSfllllicalloM 

s112 IMn lld" l.,.•ltotl110'" l"'1 loa2 l.._ l'1ta I tdl•l I . ~ ..... ~ .... tdk.M.csd---. LK~.a..ts-ot2'.o1 
,.,........,1w 1150MCMl4/IC_,,..,..__,poe1n.-
~ ......... ~•·280nm. 
~•wilhU-rHllOM1"'9~. 
lriowblorbol,...,dlr. IV-

A.\..\JMINUM AL.I.DY BUS S\JPPOl!..T FOR :S JI 17'0 MCM AL\JMIN\JM 
CONDUCTORS TR!A.NGUU.R FO"MATION TO ,r, l"OaT TVPE INSULATOR 

°""°"9f1H,suilablielOll4SWaippic:MiDM. 

I I U l t l50t l~ IWAfOOO llKM'ko1lm:z.IM&..l11•l' I u""'<•JI • loled. eompw. ..... ...... *"'bob., nwll; ...i-.IMn. 
LK..S~TS..O:K.01 1 ... --. ......................... 

cw.-t. ..... ~-21D-. 
~ .. ,,...ir:..._... ,""~· 
,ir.ulaUirbolc:irdlo:1Z7-. 

....... ManLaactwer 

GE ($1,C) 
I 

AL.S'TCM-SPA 
I 

Ge(SllC) 
I 

N,.STCJM.,SPA I 
Ge:($111C) 

I 
ALSf(M...SPA 

I 

..... C) 

I 
M.$TCM-SPA 

I 

OE 1$1C) 
I 

.............. 
I 

c;e~ec1 
I 

Al.STrH4PA 
I 

GE(SIC) 
I 

Al.ST~A 
I 

JW..COJt Doc-.! No.: LK...\S-4D-8211-B..-G01-0001·4H 

Ai.ITOMDoe:~Na. : lCP.WA..aa-aOP .... 01~4&. 

C&tafogve Ni.Imber Supplied~ lnst.lkdby 
or Orc1erln111ntorm;f(Joft Cottttact No, 

lcooso• IELECTIOCAL INSTM.LA'TIOH 

""""'""""" 

,aio .. , IELl!ClRICAI. 
11"9TAl.t.ATIOH 
COHTMCTOO 

l=so• 
I ELECTRIC ... 
INS'TAl.LATION 
CONTRACTOR 

1~ 
, ... ~ = 

laiooo• l'lEC'mlCAL = 

lcoooo• 
le.U!cntlCAL. 
HSTAU..ATION 
CONTIOACTOR 

'""'°' 

lr:Lr:cnacAL = 

lk\OND.: 

lllllV No. : 

BOM Jtevupd1llng the .... 

I " 

I ., 

I ., 

I 03 

• 
"' ,,, 

::!11 1\1\ 
~ 
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·~"' nalcor1 
,~. .,n•rA:lil Lower Churchill Converters and Transition Comoounds Proiect 

ML!SKro>.i'TAL LS CONVERlElflll'ATilJNBILL OF MATERIAL- HIGH VOLTAGE EQUIPMENTS 
Cort¥>ression & Strain Relief CoM ectors 

tt•m 
No. 

ContrlClCN"T19N11IMfi' ""' 

M1 ILCl" 1--. lwo laof> 140'! 1002 1111.. lt.:m I -"C~ 

SOI ILCl" !Ml"A IOOO ]IOl' IAOl ]002.IML 15270 I ...nil(•) 

11n fLCP lwA 1-1•°" I.at f.n IM.. lun I llM{1J 

11n lLCLl'l..,.,lonalM>Pl«tt looz lK lm7 I ~I) 

l601 ILcitlwAloooh101" lot01loo2I K ]m1 I ~•11(•1 

:::=:.i:::1·:- 1-D..u.llNOneflptlon 

ZHQ.U TIN "-ATEDCOPl"Pt~SiON LUO 

FOlll •AWO COf'f"Ot CAkll 

StrM1rltli9lconnecwr 

l
rorcorv"«llllg<llO A'NGr.()Jlpll' caOI* 
111 •)anellOl'lboK 

~
GU.HO TYPE SSZK FAOM~ -to'W'lltCtqj -WAWG Cllf)pW CetR 

)OrltbOn bo~. 

[ALU"9fUMSTIWN REI.ID' CONN•CTC>ft FOft fl&C ANO 
ati:CTJll ICAL l'ANELS 

~ 
...... _._ 
~"•-Mretidc.acr. 
P&C,llllC:tlbl vdF'l"'W,.,.. 

For ~l"NIUI 11a cJ cable 

LCI" Sfdlallon 0.gimtnt I 
A1.Sa"9<'1ftcwtlo• 0Qcvme111 

11.K·:S~~O.IOQO..R..TS-002'-01 

._.,161:r 

B.£C fRi:M. 
NiTAUATICIN 

la:».'TllACJCIM 

ELEC'TROIL 
nslAU>llCN 

ICCNn!ACtOR 

ELCCfRICM. 
NS'TJUAllCN 
CCNTJV•ClOA 

a£CTIUCM. 

1= 
EU:CTRICAL. 
11-l~ffALLATION 
CONfR.t.CTOM 

IHALCOft~ ..... : lJ<.AS-S04Ztt&...a.t..OOOt..<01 

l"' c-rOM~He..: LCl'~.491-«Q..ML 

cmtai.9111N~ Supplffl by 
111«1o1lltd br 

or Ord9!1119lf1fclmwllan Co!'llrt«No. 

""""" 
0..CCTRK:Ai.. = · l~l'N..LATION 
CONm4ClOO 

""''" 

lcoooc" 
a.EctlUCAL 
NS'TM.Ullla\I 

""' - - -
CD<•<" 

ElECT'FllCAl 
J1NSTALLATlOO 
COMRACTOO 

Jt .. ff11.:I 
b9NG. :I 

BOM II:_.,. llflc&.tloig lh• 
hom 

" 

., 

21 
µV 

• ,,. 

~ 
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~na!,;qf, Lower Churchill Converters and Transition Compounds Project 
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL · HIGH VOLTAGE EQUIPMENTS 

"·m I No. 
Con4rilldbfTaQHt1,.,.lf 

1 LCI' ...... _.., ,.. ... .... ..... , 

... "" ... GOO BOf' .ill ... U02 .... ~ 
-

I01 ILCl' IWAIOOO 110,. loi01 looz Ir& IRG6'. l ¥nll(s) 

-
Y'ILC:I" ,.. . .., 901' 401 ,,, ... """ t11111(1) 

"" ... "" .... -· .. .. ,_ ... ''" -~ 

&1t1 fLCl'l .. Afooolsorlctt lD0'2l-..IA1 .. I ~llll 

ja-11 11111 lu::l' IWAlto11 l•°"l ... t loot IM. I A 11 I \!OtMll-t 

m ILCP IWAlooo laoP 1401 l002 JK [au I 111111(•1 

1'311 )!ii01ILC,.IW&loaol1Dfl40! /D02.IMLIS3u l lMlll(t) 

l&::s1• l10tli.cP lw.t.l- l1or/.01lwz l.._lsm I 11M1C .. 

Grounding 

==1-:- "9mDlt .. M0.1Cfffolt.11 

~OONg c;oNOUCTDfl 11'2 AWO, r;.,. 

IQNNOllf..a.d~c:oNuC*r 
Al~ lee.·~ ..,,_ , ..... 

OROUNO C:ONt>UcTOi. 4/0 AWi), C11 

.«) AWO .. ,M'f2d copps oordJttor --""-.. _ 
I kV INSUl.Atw:D ORQUND CONO\ICTOR 419 AWO, C11, YaLOW I Glll!!N 

<W A\NO\frarwteacopp9f etJtlOuclor 
Ul(Mrlndtd 
19Ml;iotd 

COP''8ll!JS8AR§0-••1ta 

"''"~'d l=:::':im1ri- !irrm 

1

-·-
iOl~lll~ratlts 
llippedS'ICll'llltcul. 
callloil\ll4IOAWG 
1C.t:i.lllo. 4o!J"'WG 
~Clftridgll#~ 

,Wt!..~ CONNECTION nl'IVl FCl'I 4.IDAWO COHOUCTOft TO RAT STEIL 

t::
~fOfwncollloonila!Clf 

..wtaflll ... "'nlstlflWe,.,.'t'S 
k:Jt.oii'd ~---.s· 

coro..ciot-.«IAWG 
Wftlll'Qcannq1'115 

WEL08l CQNNECTIOH TVl"lll VS FOfl 4/0 AWQ CONCUCTQl'I TQ \oE!:TICAL 
,.li1.Tlmm-101.l"""•t 

w..c:i-•~urAdDr 
ID .. of""*"'.._PIJl91pV6 

AsNLq"d 1=:::"!~~ 
Plpe1@ 317$ mm- 101,envnlPS 
~cart.~#11S 

'Wl!LMO COftHECTICM lYPE Vl fOlt.WAWO CONOUCTOll. TO Y'IJlTICAI. 
il'Ht01AI--~-.,$ 

1"-0l~IH!ic:aiatll9lplpr:l ,,,.1'9 V.$ 

A• ft~'d ~:WCIOYo'n~ <t!> 
COl'4.l:iarMZ.t . .WIWJG 
~.i,z,· 1a1.61t1111-152,~nmPI 

~f115 

:wa.cG> C<*HECT10HTYl"IW l'Ofll2AWOCONCUC1'0" TOViJl'nCAL 
l'Pl39,1 Mm•101,4 _,, ll". 

WiokMd.:crtwcl!onf..,~ conaocter 

lo W!Mol....nlc.alsloeelp!fle lypt VI 
Aslllai'd]Condl.IQoi"'lg~ ... ,.. 

~iq:• •2>WG 
~1n31,1 .,_....n•-N .........__,......$5 
WUCliD CONNECnoN 'TYnYN f<CN llZAWO CONOUCTOfl. TO ~HANO 
S.0101' HORIZONTAL PIM! it,1' m...IP.S 

1w.iotdoonr.d:11r~\IN 

As ll.cfd'CGnlM:forlDffitltthrcl ... rlf>l/lorimrta5&NI .... 
CGllOl.dor~'211>NC 

~-31 1!ill'fl'!IP.I 

~~·~ 

LC,~Doatmmtl 
ALSS~ll'lcctWn Co~nl 

IU.sN-C~'f'S.9M7.411 

lllJ(.SN·ep..woo.eL.TS«I07.cit 

tlJ(.sff.CD.-oe.iL.·~.41 

$uppWn 

Ei.ECTROCAL 
MT/11.l.ATION 
fCCNTRACTOFI 

.. ,_ 

GE(SBC) 

Et.ECTFllC\l. 
INST,lit,.LATICN 
CQ.lfRACiOR 

""'""" 

1Et£CTIOCA. 
"5TAllAT~ 

CCNTRACTOR 

U£CTRCAI. 
MT."UATIOH 
CO'llRJrCTC>ff 

'ELECTRICM. 
llNSTALLATION 
CONTRACT DR 

I

El.ECTRICAL 
NST"1ATION 
e<>m<.«:TOO 

El.ECTRICM. 
NSTAU.AnoN 
OCINmlllCT~ 

• 
I "' ~O-U--Mo..: LC,..,..~..01402.-IL 1·-···J "J\! 

K:SIDtctrialCMlt -
~se.ctrtcaic..i.I .... ~ 

._., 

or~~::--~==•n I ~=::. 

I""'" 

I""""' 

I=' 

I"""' 

""""'' 

!=> 

"'"'"" ... by 

'El.ECTRlCA.. 
flNSTAU.ATlCN 

""""'"""" 
- --
ELECTRICM. 

'='1':1aVL. 
"'"""""'"" - - -
ELECTRICAi.. 

l~~iow. I 
IOCNTRACTCA 

El.ECJR;CAJ.. 
INSrN.t.ATICN 
CCNTR .. C ICR 

ICMLCCWTR~foA 

'1.ECTROC.Ol 
INSTAU.An::N 
CCNtR-.ClcA 

Q.ECTIUCAl 
INST.HJ..ATIO'l 
CO>ITHACTOR 

El.ECnocH. 
IN.sTALLATION 
CCNfkACTOfl 

ELECll=llCAL 
NSTAU.At'Dll 

""""""'"" 

a.ECTFitcAI.. 
NSTAUATCIH 
ic:a..'TRACTOR 

.,:::~ 

" 

,, 

111 1f 
WV 
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~na!£~f Lower Churchill Converters and Transition Compounds Project 
MUSKRAT FALLS CONVERTER STATION B ILL OF MATERIAL· HIGH VOLTAGE EQUIPMENTS 

Grounding 

Item 
No. 

Col*ldalbeN11rMff ... 

tu1• IS01ltcf' liw:,. looo] t<>' l«t1]002!MLl&m I ~s) 

[501 IL.Cf' [WA 1000 [IOP 1«11 ~I• IU20 I imilC•I 

[Ml lLC,.lllll'A IOOOl90P l«nlDDZbc.lsm I .n.(1) 

f5.m lso1ILcl"lw-.l- l•Ml.-t looz lML l1m1 I uM(s) 

i01ILC•IWA looolaOPl-4ll1l102 IM.lfm I 111tt11q 

ll501 ILCl' lt.t'A looo JIOf' )"'1 1002 IML lna:s I 11n~1) 

IM1 ILc,lwA loaol•o,.lwi l D02. l ~lsuo I •nlt(1) 

l1at llef' IWAlooo lao..Jct J-2 l..._ lw1 I Ullll( .. 

'°' !LCl" IWAIDOOIMW lc-11002 11ra.1~ I •nlll(S) 

=I·~-= I ~:;- ...... Dlt .. MDl!su~it 

1KJS Of"-..zOffTAL "'"~us ..,.. .-s 

L.C' S~Doal!MMI 
AU Sp.c:llcall"'1 CJe(UIMnl 

, - CO ... £CTIOH TYP<"" '°"a AWGCONDUCTOll TOl.&'TIWIO 

~~aff>'P<t \IN 

.hit.,.•d ~1ait.ld!Nttlu:Mrilhl~l.ll S1ed pll'.ll: llLK4N~!L-Ts..ot7-0t 
COfldUdor .. n· n AWO 
~1.111 J 1 ,7:i rMllPS 

Wfial'lgcartndglo lf~ 

WID.OfD COHNECTIOH TYn HC llOft '2 AWG HOfttZONTAt. COMOUCTOllt TO 
ll'.llOF HOltllONTA.l P.-e' :n,ff .,.p 

WlbldCCIMKmnhougi~ OGndut::ar 

llUC-&H-CO.eaoo.Q·TS-GOl71.at .............. tv .. olhal~•-PIPl1r11tHC 
Cor'CLClllr Ml~ ft:! l\V..C 
'°"lit e Ji1 ~ r<VTI IPS 

~cat'(~# -ti 

WIL.CU>CONNECTION TYPIOT ,Oft 4.'0AWG CONOUCTOfl TO GlltOUND 
i.oCl t l -.DIMllETEfl. 

~~•lllPGl.,_.,190w......i~l'/PeGT 
lllk4H-C~T~7 .. t k:w~al~°""*"dlOIOdl 

ar-rod.m.:19""",_. 
COtleluCIOl'&n 4.0AWG 
Wftllrg~dgl- #1 15 

WILD!D l'ARAl.Lll:L CONNe::TIOH TYl'll: l'T F0 .. 1WO 4JO AWQ HORIZONTAL 
CONDUCTOftS 

'~l* ... lh'O.Ql'I~ 
l•Mlfl han.1:111'1111c:MIK l1LK~b.--TS-.cioe7.0. 
CalmrY141lAWO 
C-.lll) ollGlflNG 
""""°"9~"200 

WE.DliO CONNECTION l'VPlll 0Y ,Oft "41DAWG CQNDUCTOI\ TO G .. OUNO 
ftOO l l mn10IAMETE"llt 
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS 
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Lower Churchill Converters and Transition Comp0unds Project 
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MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS 
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DlillMt.-:15,91Nft ....,,.. .. _ 
STN M..ESS .STEIL IOl..T '1,7 m"' CXAMiTIER, l a40""" 

H•••~&l s!ainlcHstHI DoMSS31 8 
oi.INl:w: 12.7rnrn 
l~l.Ornm 

STAIN..ESS STEEi. ltOL.T 11.1 11'111'1 CUUETEJl,L-.&lm111 

l
~~''"'bclSS318 
awr. .. : 12,7mm 
L~.Smm 

SILICON BRONZI I OLT '1,7mm D!AMETI"" L...ei mm 

I
H-1(9'»<l-I Ulo:;on broro bell 
C>Wiw:..,: 12, 7 """ 
~.c;nwn 

$TNM...ESS STER llOLT11.7- DIAMETY, l•IOOmm 

Ht~~UHtbol8Sl16 
OUmew. u.1-
Ltt19r.: 100rnm 

StLICON BRONZI •Of. T ' ·'mm DIAMETER. l •:ie mm 

HIK~l slioM tifGMe bol 
04Mwt«:iAmm 
lenglt(Z5rnm 

OAL.VANIZEDSTEIL80ltn"'"' aAMETlll\. WS111.M 

Hb•~l~d~fflbol .,..,, 
Oi.IJMC.,: 19mm 
l...ength; JSmm 

l

= :.:::::•m "AAETEl<L .. t -...... 
DliNnMw: 19 mm 
l'"91h:85rrm 

OALVANZEDSTiiL I OLT t2,7 """ CUWITllll:, LMSli\m 

Hnlll!~llo" ... .trilff •M*lbolt ....... 
o.m.w: 12.7rrm 
llnglh:"5mn 

10A1.vN12.1EO srta..110LT12,71nt1t c•AMet'et,~u ..... 

Ht11~ga~d .... bol ....... 
Diarntoter. 12,7nn 
L• n;lh;25mrn 

LCP.SpecifiaollonOoaJIH ftt / 
ALS .S.p~lior!Doc:u...,t 

,._., .. 

...... w Manufa;twu 

'"""""'""-
INSTAU..ATION 
CONTRACTOf< 

ELEClRICAL 
!NSTAU.ATION 
<XlHTRACTUft 

ELECTRICAi.. 
,fllSTALLA TION 
CONTRACTOR 

EUCTRICAL 
NiTAUA.llON 
CONTRACJUR 

l~~~~N 
'CONTRACTOR 

!l.!CTIUCAL 
INSTAUAT'ION 
CONT1'ACTOR 

E.L.l.CTRICAL. 
INSTAU.ATION 
CONTIW:lUR 

EU:C1"1CAL 
INSTAUAllON 
CONTRACTOR 

flEC'TR'CAI.. 
INSTAl..Ut.T\ON 
C:ONTRACTUft 

fU!ClRJCAl 
INSTALLATION 
:CONTRACTOR 

E1£Cn<JCM. 
IN5TAUATlON 
CONWCTOR 

fl.l.CTl'tlCAL. 
!NsrALUITION 
CON!RACTCR 

ELECTRIC.AL. 
INSTAU.AllON 
CONTRACTOFt 

-f,W.COR~1t-.: Uc-AS-&O-U1 1.£l.~1.0001.0t 
fM.S TOM DDc:~t No. : LCl'4.IFA.000-80P""°1.00l...._ 

C.i.logue Nolml>l!I' 
or OrcHringln!otmarlon 

Supplied by 
Contract No. 

"°''" 

"""' 

00001 

00001 

CD9>1 

""'' 

00001 

al001 

COS01 

COOOI 

"""' 

C050C 

CO!Ol 

lnn .. tM tty 

l!LEClRCAI. 
INSTAUATION 
CONT!<ACTOll 

flfCTRICAL 
INSTAUATION 
~ 

ElfCTRICAl 
l'ISTALl.AllON 
CONTAACTOR 

aLCTRICAL 
INSTM..l.A110N 
CONTRACTUft 

ElEClRICAl 
INSTALLATION 
CONTRACTOR 

El.EC""'-'L 
INSTAU.AT'ION 
CONTMCTOR 

ELECTRICAL 
INSTALL>iTION 
COHlRACTOA 

EU"'""'-'L 
NS'TN.J..AllON 
COmAACTOR 

ElfCTRN:M.. 
!NSTAIJ..AllON 
C:ONTRM:T"" 

El!CT?UCA\. 
INSTALLATION 
CONTRACTOR 

EL~ 

INSTMJ.ATION 
COHmAClOO 

ELECTRICAL 
lNSTAUATION 
CONTRACTOl'I: 

lliCTRICAL 
kSlAl.l,AllON 
COl'fTMCTOFt 

( Rn.h. ~ 
- , ~ttNo.: 

BOM ~v 
upda~ttl• ..... 

03 

., 

" 

., 

Ol 

03 

03 

a 

Comm•nls 

<j}:f iM 
µI/ 
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~na!£9o!. Lower Churchill Converters and Transition Compounds Project 

MUSKRAT FALLS CONVERTER STATlON BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS 
Bolt>. Nuts & Washers 

lt•m 
No. 

Contr.actorTlgNwnDt.f ""'' 

1S72t l50t ILcP IMFAlooo l110P].t01 l002 IML 1572' I ""ltf•J 

,mo lsot IL.GP IMl"A looo !BOPf401 loti !Mt.. lsno I vnh(•I 

Ht ILCP lw.t.l-leoPl•1 lo01IW1.. l§7Jt I IWIC•J 

67'5 1501 ILCP IMFA !OOO llOPl401 IOIJZ IML l57:S5 I Uflttja.) 

"'' 501 ILCI' lwAlooa l10r l.t01 l002 !Ml. l57H I ~"'' 

m r l51J1 ILC, I MFAIBOCJ leoP l401 loe1 IML IS1U I unll(•I 

5740 I sot ILCP !MFA looo laoPl.eo1 loo2 IML 15740 I u"ltf•I 

57.W lsot ILCP lw Altot fBOPl• t l002fNL lsr .. I --i•I 

514'5 lsot ILCI' IMFA!ooo f10P'li101 loo2 IML l574'll I unltll•> 

501 ILCP lw .t.fooo IBOP l401 looz IML 157•7 I uni1(•1 

., .. to1 l1.CP !MFA looo leoP 1• 1 looz INL 157• I uNC•I 

lno H I ILCP IMFA loot )BOPl.01 looz lMI... lnu I wnltl•l 

501 ILC:P IMFA looo leOP l401 1•02 IML lsr50 I itAI'(•) 

'"" S01 h.el' lwA looa IBOP l401 l002 [ML Ism I Ynitl•I 

~=.~:.': I Mo~~'- ltffllO!ltalltod Ductipliion 

1GALVN«ZEO STfti. I Ot.T Z2 _,. ~lft, L&SS

liuagoial ~"'VllZMI ..... bol 
Ill.act! IG~S 

Oiill'!'Mlllf;22mm 
LtAQttt: 85 mm 

S~S:SsTEELTiilflM:illltlESff~lf 1 uc 

$ttHRH U-ISS31MlhtMdM ..... 
!fot1ni.rwv1o~.1-.. 
TtwHd: l rrm 11 2t>mmbnQ 
SNnlctmm long 

STMIL!SS STEE1.1omftlX 25-miii-CONG SEL.F oRiLLING WASHER 
HIADSCAEW 

$1.l!Wtu~tDmm•~lilnf 
Mf*ltle-~heed
ltort~•·wccr.nl•llt4 

GALVANIZED STEEL Tr4REAbEO-l'tOD 11,7 •lfl OlN.1fiifR-

Batt.h IG~i:IW.el tlw•aOldrod 
Ola"*9f:12,71M1 

ltaiNnssted9'Wud«l f OlllSSl 11 ..... 
Damtttf: 12. 7 mm 

SiUCON BRONZE NUT 1,A nim ctAMETiR 

Baldi ltwl(~s.li::onbrwaniolt 
°"""'W.6.•-
STNN..ESS STEEL MIT 12,7 • • OAMETM 

t-ftl("ICJri•l ~sto.irMSS304 
01.,,-,.1er. 1Z,7 mm 

llLIGON BRONZE MIT · - DIAMETER 

~ldic:urlblont9,... 
o.-t.· 1 rr1n 

U .. ICON &RONZ.E NUT 12,7 Mm DIAMETER 

B• f<:h [Ho:uiuonal s1icon bronuni..i 
o.mo1er: 12,7 mm 

OAL..VAN.ZEOsiES.. RECTANGULARREOl.l..AR SPRWGNVf t1,' 
I- DIAMETER 

Batch IG1Ww.&z.d..t.el 1~1...-r.-..-.. 

"'"" 

·-

B iltch 

fotUU wlh~~tlfNIC"""'""' 
DWl'net.r: 12. 7 MM 

OALVANZEC sT-EEL NUT 12,T-m-m-otAMETER 

......... gaivarbied ..... ni.t "'-· or...w: 1z,1 ...... 

GAL.VANIZE-C stEEl. NVT 11 mm DIAMETER 

"°"~·~~l g..._,..WZ.d ltMlnwt 
CirtdoS 
CIMtMtW; ts-

STAl~ESS STlii"L f l.AT WASHER FOR 12.7 Mm IKX..T DIAMETER 

iS•W•n~lfflltalwaU!erSSJ16 
For bolt i:llametiH12,7 fml 

1TAIN...£SS STEB.. fl.AT WASHEll FOft 15,1- BOLT DIAWlTr.. 

'Stalnlu1 S1e<1lll• 1w.,...., SS318 
fO!'boM dill!Ylel• r15,9mm 

lCP Sp.,;;lillctdon ~"'e11tJ 
ALS Specification Document 

hfeO•ID 

S upfll!tr 

El!CTRCAI. 
INST Ill.LA T10N 
CONTMC!OR 

I

E..ECTIOCAI. 
MTAUATK'H 
CONTRACTOR 

E\£CTRICH. 

l
lNSTAU.AllON 
CONTRM:lOR 

E.LEClRJCAL 
INSTALLATION 

°""""""°" 
ELECTRICAL 
INSTALLATlON 
CO«TRACTOR 

ELECTRICAi... 
INSTAUATION 
OONTRMOTO• 

ELECTRICAL 
INSTAUAl\ON 
CONTAACTOR 

E<ECmtCAL I= 
EL.E.CTRICAL 
INSf ALl>.TION 
CONTAACTOR 

E..ECTlOCAI. 

llHSTAU.AllON 
CON"TRACTO R 

El..ECTRICAL 
HSTAU.ATION 
loo>ITRACTOR 

ElECTRX;AL 
INSTAU.ATION 
CONTRACTOR 

!L!CTR:ICAL 
INSTAl..t>.TION 
CONTRACTOR 

El.EClRCAl 
INSTALLATION 
OC>ttnV.CTDR 

Manufacturer 

INALCOROoalMeftl '*t. : IU<-AS40-C'21 t .£l.-001.0001.0t 

l.1UTOMDocu-1No.: LCP-MfA.(I00.8()p•1.002-. 

~talogu• Numbtr 

or Ordering ln lormo1tlon 
S"f~ledby 
Contrlct No. 

1"""'1 

C0501 

C0501 

lc.oso1 

I"°"'' 

C0501 

C0501 

"""" 

lntl&l/Mby 

ELEClRCAL 
INSTAU.ATlON 
CONTRACTOR 

ELECTNC"1. 
INSTALLATION 
COMTRACTO~ 

El£ClRIC'I. 

l
lNSTAl.l.ATION 
COHTRAC'°" 

ELEC!RICAL 
INSTALLATION 
OONTAACTt) .. 

ELECTRICAL 
INSTAU.ATION 
CONTRACTOR 

ELECTRICAi.. 

l
lNSTALLATION 
COHTRACTOR 

ELEC'TNCAL 
INST Al.LA TlON 
CO NTRACTOR 

El.ECTRICAI. 

l
lNSTALl.AllON 
OONTAAC'°" 

~LE.C~ICAL 
INSTM.LATION 
CONTR/<CTOR 

'1.EC""""
r<ST..W.TION 

IC.OmRACTOl't 

Ell'CT!OCAI. 
N>TMJ.AllON 
CONTIW'TOR 

ELEC1"1CAL 
INSTAl..l.AllON 

""""""""' 
~Lf.CTRICAL 
INSTALLATION 
CONTRACTOft 

llEC"""-'1. 
HSTAllATION 
COl'ITRACTOR 

I 1t•v No.. :I 
I ...,,.,. ,1 

BOM~ll 

upclatln~ th ;,... 

., 

03 

., 

" 

" 

03 

03 

" 

., 

., 

•• 
CommenU 

• 
J 

')J]- t;f · 
{A)/ 
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~-na!£Q! Lower Churchill Converters and Transit ion Compounds Project 
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS 

Bolts-'- Nuts & Washers 

''"m 
No. 

ControKtor T11Nwl'l'lb<l:r Unit 

115' l501 ILcP IWA loaa leoPl40t lto2IML l5754 J ....it1,1) 

m5 l101 ILC1t lwA looo IAOP'4ot lot2 IML lsrss I unit(•) 

S7st lso1 ILeP IMFAl•oo laoPl..ot loai IML ls1sa I "11ilC •l 

'm s to1 ILCI' IMFAICotl l10l' l<t01 IG02 IML 15751 I urill(t ) 

57H lstH ILCP fMFAlooo laoPl-.u Im !ML l57m I t.lnl1(•1 

M1 ILCl'IW•loeo lBOPl"°1 lea:t la lu-.il Wl'litl•I 

., .. Sll1 ll..Cl' IMF.t.Jooo [&0Pl40t lot2 [ML [57'4 I unlt[tl 

sna 1501 lLcP IMFA]aoo l10Pl401 lo02 IML lsno I uni'!•) 

so1 l1..cp IMf.t. )ooo leoP l40t looz [ML [5711 I unit(•! 

STTl IM1 ILCP lw• lto1 IBOP)•t l002 IML 15111 I unilC•I 

Im• 1501 ILCI' fMFAlot0l110Pl<101 ltoZIML 15774 I Wliit•I 

m s lso1 lt.el' IWA l11m l&ol' l• 1 loozl&11. lsm l unl••I 

=··~'= 17~ IMMC..tailt:dDe.scrlption 

J&.JCON llRONZE f' l.ATWo\SHERFOR. - eou OIAMET~ 

Sllt:crlbrorlz•lblW9tMr 
l"otbol diamiotH tlmm 

Sil.ICON BltONZE Fl.AT WAl .. 1111 FOR11.7 Mm 80l T DIAMETER 

Skonlwonzellll•~ 
IF-fll'WciMlet•t2.71m1 

Sl./CO~ llfllONZE FLAT WASHER FOR . ... "'"' eOL T DIAMETER 

B~cfl ISikonbrorwlnat - sn.r 

B •tc!'I 

·-
·-
S.:iotch 

FOfboldiam9111!r6.4mm 

!GALVNIZEDSTEB. FL.AT Wi'st£RFOR 11,7 Mm 80l.T DIAMETt" 

Q1h'-.4 l1•.J &it WU!'lef 
Fo1Doftdl•m•t.r12,7rnm 

OA&.YANZEJ STEEL Fl.AT Wll.$>£R FOR 11-eou OIAMETVI: 

G.tv111i11c1w•n.i:"ttw 
FortlOllW!nl41111trrwn 

GALVANIZED STEEL NUT :tz mm DIAMETIEft 

~oalt'.w.d tffflnui ·-· ~· 22mn 

OA,1,.VAftZIEPSTEELFl.AT WASl-ER FOR22mm IOf.. T Dl.t.METER 

GaN'1rizecl5tallfliilwtsiwil" 
F«bol~22mm 

STAIM.ESS STHL LOCKWASHERFO" 12.1 mm BOLT aAAWTE" 

Batch ls\tirlllnst-lloaw1ihorSS316 

81tc:h 

Fo1batdilmlW12,7IMI 

ITAIN..1$$ STEEL LOCK WA$HERFOR 15,t111n111 IOLT D!AMETEl'I: 

StllJnlHs :stn l loc:k w.Wr SS3 16 
FwbotcUmetvr15.9IM'I 

lf.teOH BRONZE LOQCWASHER FOftl-80LTDIANET~ 

Baldi ISikontifonz., bet_._ 
l"Ofbollcliilmittu8rrwn 

SILICON BRONZi LOCK WASHER FOR.•.4-BOLT D1AM£TI" 

Radl lllkontlRnllf'l::d:_., 
Foftrol""'""'_,"-'""" 

SILICON BRONZE LOCK WASIER FOR 12,1 """ BOLT DIAMETIA 

8Mdl l~u-axw"'* 
, ........... 12.71111'1'1 

LCP SpecMiQlion OoCUMent t 
ALS SpKifk&tion Ooculnftlt 

P_ ... ea 

Swppl!tt 

!ELE:ClRCAL 
INSTAU.ATICIN 
CONTRACTOR 

l!J..ECTIOCAL 
IHSTAl.lATIOH 
CON .. W:Tt"' 

ELl!:CTFtlCAL 
INST Al.LA TION 
CONTRACTOI< 

ELECTRCAL 
INSTAll.AllON 
CONTRACTOR 

EUCTNICAl 
NSTAUATION 
CONTRACTOR 

!l£CTIU:AL 
INSTAUATlON 
ICONTllVCTOR 

!L.ECTRICAL 
INST~TlON 

CONTRACTOR 

El EClRICAL 
INSTALLATION 
CONTAACTOR 

ELECTRICAl 
t>ISTAU.ATION 
CONTRACTOR 

rue"'""' 
INSTALLATION 
CONTAACTOR 

£1&1"JC"'-

l
lNSTAU.AT10N 
CON11W:TOR 

EL<ClRICAI. 
IHST"'1AOON 
I CONTRACTOR 

Ma.nufacturer 

INAL.COR~I No.: LI<..AW0-4211.n...Gltl..0001.tlt 

fM_sTOM Duc-t No. : LCP-MFA.oot-90f"•t4n_.._ 

CatafogueNurnbH 
or Ordulng (f1formatlon 

Supplltdby 
Connet No. 

;CD501 

"""" 

C050 • 

""''" 

C:0001 

100501 

00501 

"""'' 

00501 

"""" 

C:0001 

kt1llilledb)I 

!~~~ 
CONTRACTOR 

El.ECTlOCAL 
liSTAl.l>onON 
CONTlW:TOR 

ELECTRIC.-.L 
INSTALLATION 
CONTRAC'IJf< 

ELECTRCAL 
INSTAU.ATlON 
CONTRACTOR 

EUCTRICM. 
IHSTAU.AllON 
C:ONTRAClOR 

El.EClRICAl. 
IHSTAUATlON 

I""""""'°" 

£L£C'm:ICAL 
h.STAU.AT10N 
C:ONTRACTOft 

El.ECTRICAL 
INSTM..LATION 
CONTRACTOO 

ElECTRICAl 
INSTAUA110N 
CONTAACTOR 

EUCTRICAI. 
INSTALL.AnoN 
CONTRACTOR 

E1EC1"1CAL 
fllSTAU.ATION 
looomw:ro• 

ElEC'"1CAI. 
INSTAl..1Al10N 
ICONTRAC'IJf< 

Rev1ri1o.:I 

IWYNo. :I 

BOIA .. , 
Upd1t!ngd\t ,_ 

O> 

"' 

., 

" 

" 

., 

O> 

03 

• 

9J ~ 
lv1/ 
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(IF ~ 
~ .. na!£9of Lower Churchill Converters and Transition Compounds Project 

MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS 
Bolts, Nuts & Washers 

'"m 
No. 

lm 1 

mo 

., .. 

""' 

"" 

.... 

l57H 

,,... 

.,.. 

ConuactofT..iNltmOlll!r """ 

l101 l1.c, IMfAlooo leoP l401 lto2 IMt.. 15771 f &1ni••t I 

lso1 ILCP IMFA IDOO leoPl«11 lotz IML IS710 I imlt(sl I 

ls.1 ILCP IMFA ltot l80Pl .. 1 lo02 IMt. 15714 I llftltl •J I 

lso1 ILCll' lw ,idooo 190fl'l401 lti02 I• IS7ta I Wlill.•> I 

lso1 l1.CP lw.a. l~ Jeoll' l«u l002 IM.L. lsu1 I 1.Hlll(•I I 

sot llCP lwA li.oo leoP!<&01 lo02 IML lsru l wnl••l I 

1101 llCP IMFAlaoo IBOP l.&011002 IML ISJa I unil(1I I 

l,.1fLCl'fW•foooloo•l<0tl.., IML l•n•J ..o••> I 

lse1 ILCP lw.a.lto0 l10P l•01 lt02l1& l57K I llllitl•> I 

150'1 ILcP lwAlooolBOPl"11 J002 IML ISJ• I unil(•I I 

l5at 11..CP IMF,t, lnoo !eoPl.t01 1002 IML [sm I wnltl• I I 

~== I Monoa:le 
ttMR O.t.alldCleset'ipliol"I 

!11ALVANZED S"Tltl. LOC.KWASl-ERfOfll 12,7-BOLT ctAtiWTlft 

I "'"" 1a .... llflilled sta.llodl ..... ,he, J 
Fo1Doldiamet.r 12,7rm. 

OALVAMZl.DSTEEL LOCK~fOR1tmm llOLTDl....r£R 

I 
I Ba~h Ja.trtlftlndste-elb::kftSher 

,Forbol di~~ot19IW'I'! 

IOM.VAHZEll STEEL LOCK --FOft 22 MM BOU ..-TIO 

I I Bald! GINAl'lz.dSSOellock...,.&Mt 
ForllCJl diMnllt.Jf 22mm 

sfAJM.ESSSTEEL8£LLIV\LUw.t..st-ER FOR iz.1 mm BOLT 

"""""''" 
I I Batch 1s...._.-~_.,SS 17-7PH 

fOfbol...,,.. .. 12.7,,... 
fa.bN;~111!1(&3001>t)•pprox. 

OM.VANIZED STEEl.BEV£\. W.As.HEA. 111Umm NOM. 

82tdl 1~:=:~;i:w. 
I 

I 
&w.~:u-

SLICON IRONZE IOt.T I"""" DIAMITER, L.aM"""" 

I Hot~•l liiconbronz.DoM I I Batch 
Oi11Mtw:a mm 
Lenglh:llrmi 

lt.Wtss1teerlquictbottSU1& 

1~12.7 nm I I ·- """""-~llllwilhnJlll~1ridlocil-~l'w< 

if11NLESS STiE!l'.QCJiCk BOLT9,5 mm DOOMifEA 

StaiWeu ~•lqi**bot&S311 

I I - 1""""""·~-l"""'-"-
n,.....,~nglt(11nm 
Comp.t• ~ rlLll;, llM and ll!lck w.asNI' 

$TAIN..ESS STEEL glJ1(;k IOU ( "'"' DIAMETU 

1-"·*-~= .. I I ·- a.-t.t;&rnn 
Letlglh:4-41nm 
l'rn11Wdl9nglfl: l lnm 
Comptwwilhnut_ it.tal'ld locti-~ 

STAJf<l.ISSSTEEL QUICt< BOLT 12,7 ""m DIAMETER 

Stani.u stllol qulclc bol SS318 I I ..... oam.w: 12.11m1 
Aldttot•ngt.: 1.0IM'I 
c.mpea\119' Nil W andkldl-~ 

0ALVANIZEO STEEl.80l.T1&,.lll'lm aAME1'ER.L-•5mm 

HUtQOr!M;alY.a.nlzt cl t-.i boH 

I I Bal~h /Grld.!i 

1
o.m.w:1s.i-
lltrvf't,:65.-

LCP Specilliution t>oanMnt J 
ALS Spttlfic:arion Oocumwit 

J>..pi90•to 

SUppll• r M•nut.;Nr.r 

IELECTIU:AL 
INST ALL.A T10N 
CONTRACTOR 

111.f.CTRICN.. 
MTAL.LATION 
CONTRACTOR 

IEL<CTRK:M. tNSTAUATION 
CCNTRAC10R 

Imo"""' lNSTAU.ATION 
COlfTR,OClOR 

IELECTIQCAI. INSTAUAT10N 
CCNTRAC«>f< 

I ELECTRICAL 
INSTALLATION 
CONTRACTOR 

1<L<C~ INSTllUATION 
CONTAACTOA 

1£1...f.CTRICN.. NSTAUA110N 
CONTIW:m« 

IEl.EClRJCH.. = 
l!LECoo:.L 
WSTAU,ATI(».j 
CONTIW:lOR 

I ELECTRICAL 
riST~L"TION 
CONTIW;TOR 

INALCOFI Docu.witHo.: ILK·AS..SD-4111-1.1..001.0001"41 

jM..sToM~tHo. : LCP-MFA.ooMMJP..-1.(1(12.fA. 

Cat.ll~u• Numb., 
«Drd,,r1tta lnform.ation 

~ledbv 
Contnc:tNo. lntl.lllllclby 

ELEC"TRCAL 

R.v,.,, ; 

I ....... , 

BOMRev 
1,1pch1tlntlh•1 .... 

INSTALLATION I OJ 

'00501 

"""' 

CONTRACTOR 

El£C""""1. 
INSTAUATION 
!CONTRACTOR 

'a<ClRICAI. 
i1NSTAUATION 
CONTRAC«>f< 

EllCTTOCJ\L 

COS01 I~~ 

!ELECTRICAL 

:cmo, I~~~ 

C0501 

ax!Dl 

COO<ll 

ELECTRICAL 
INSTALLATION 
CONTRACTOR 

I~~ 
CO«TRACTOR 

El.£C""""1. 
liSTAU.AllON 
CONTRACTOR 

B.ECTRICAl 
INSTMJ.AllOH 
COHTl••<:l"" 

ELECTfUCAL 

03 

"' 

" 

03 

"' 

"4STM.i.Alla" I Ol 

"""'' 

IOO«TRACro1t 

ELECTRICAL 
INSTAU.AllON 
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;AAl!Tliml.I"' A•11y.C~~1lon ,~ Tarmlnlll 
iUm ~22k\I 
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lNST.AU.ATIQN 

'°"'""""' 
I 
ELECTRICAi.. 
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FOfMl:lnc:lpdl, lnllll~· .. -~o,-i..o 
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I
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or,...,_Meuc~ai~ 

!For~n'~"""" 
'For !Wlllt'tnCllHllU(.AS:S0:"21JO~ 

i l'"~L--"''~""'-' -~~.lfl.lri~ 
tFor t"4ot!IOrulHI u ..... s:sol200.E1,.rn1 OCl7-(11 

le:;,,,.-......... , ____ I! ....... I"""'..._ ... a..c:"A$SCMl:s.'.llO'a.so1.aw1c;1 

Fa ......... 9*ft-""'rrlAMo J>Jdo 
'«•~- Ut-AS-Sba2Ma"61.()Qol7.01 

lfQ! MQMll!iom:.~~~114'!'il!llDl'r D'l:'dtQIJ;!fi_~f!'!!!-. .o"""' ..., 
·or1tfttt•.:•- Ut"'s -SIT.1~ 

lFm-..amaolf~_·n ~!l'!.l!llotw D'DOll'll-""11.~ 
·Of rtftftr.;t- l.K.ASSOi~ 

FGl,.._,._ l.K~$0103'll01 

~ "'.-:. .....---11<::...s-so.aico.a.-'"01.00.t:ol 

...... ...... , ..... ,,,"'"11'!~.IQ_~ 
'lif,_rt1tl'\Ct- llK.AS·S0-6ma:F'Ol~7-01 

,, 
Folrt1111.no.utl.K-A~l-"01.u:>41-01 

lftrlff•--IJ(~-~014041-01 

_ ,.,.lfd'ilmllit-'1i11Kb'fu.lr.!~ 

jForrtlt1t!'aMtl.K-A-S-SO.~Ol>EL-FOl«M7.0! 
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~na!£Qf Lower Churchill Converters and Transition Compounds Project 
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS 

Siar-Della Conneclors 

lte 
Eq"'pnient tag '°' Monopole Item Detailed Description LCP Speclt'lcaitlon Document I m Contraetof T-o NUl'l'lber Unit Supplier M.nufaclurer 

No. 
MonopoM •YI~ Qty ALS Specilcatlon Document 

ALUMINUM ALLOY BOLTED T CONNECTOR 
127 mm IPS PIPE TO NEMA2 TERMINAL PAD 

For joining 127 mm IPS aluminum tube 
tn NEMA 2 terminal pad. 

1300 501 lCP MFA 000 BOP ••• 002 Ml '300 unlt(s) 2 One.wttnch insiallation. GE(SBC) 
1250A 
Complete with stainless ste .. bolts, nuts :ind 
wash et a. 

BUS SUPPORT 

fe301 501 lCP MFA ... BOP 401 002 ML 6J01 un lt(s) • iAJum;i""1 Aloy 
GE (PES) 

BUS SUPPORT 
Aluminium Alloy 

1302 501 lCP MFA 000 BOP 401 002 ML 6302 unlt(s) • GE(PES) 

BUS SUPPORT 
A.lumlnilJmAlloy 

6303 501 l CP MFA 000 BOP •ot 002 ML 6303 unlt(s) 2 GE (PES) 

BUS SUPPORT 
--Aloy 

6304 501 lCP MFA 000 BOP "' 002 Ml 8304 unit(s) I GE (PES) 

BUS SUPPORT 
Aluminium Alloy 

1305 501 lCP MFA 000 BOP .. , 002 Ml 1305 unit{s) 7 GE(PES) 

STRAIGHT TRIPLE FLAT TERM INAL 
Aluminium A~oy 

6306 501 l CP MFA 000 BOP 401 002 Ml ., .. unlt(s) 7 GE.(PES) 

eus TO TRIPLE FLEXIBLE 

6301 501 lCP MFA 000 BOP '" 002 Ml 45301 unlt(s) 
AluminlUmAltoy 

7 GE {PES) 

BUS SUPPORT 
AlumWumAllOy 

6309 501 lCP MFA 000 BOP 401 002 Ml 4309 unlt(s) • GE(PES) 

BUS TO TRIPLE FL EXI BLE 
Alumlnlum Alloy 

1310 501 l CP MFA 000 BOP ••• 002 Ml 1310 u nlt(s) 5 GE(PES) 

CONNECTOR 

8 31 1 501 l CP MFA 000 BOP 401 002 ML 11311 unl t(s) 21 
~mimumAloy 

GE (PES) 

BUS SUPPORT 
AlwnnlumAloy 

IJ12 501 lCP MFA ... BOP 401 002 Ml 6 312 unil(s) l GE(PES) 

Pll~5Sdel0 

NALCOR Docoment No. : ILI<.-AS..SD-121 t..£l-G01-0001-01 

Al..STOM Document No.: L CP-MFA.OOO-BOP-401-002-ML 

Catalogue Number Supplled by 
Installed by or Ordering lntormatton Contract No. 

ELECTRtcAL 
C00501 INSTALLATION 

CONTRACTOR 

ELECTRICAL 
CD50t INSTALLATION 

CONTRACTOR 

ELECTRICAL 
C0501 INSTALLATION 

CONTRACTOR 

ELECTRtCAL 
C0501 INSTALLATION 

CONTRACTOR 

ELECTFl:ICAL 
C0501 INSTALLATION 

CONTRACTOR 

ELECTRICAL 
coscn INSTALLATION 

CONTRACTOR 

ELECTRICAL 
C0501 INSTALLATIOO 

COOTRACTOR 

ELECTR tCAl. 
C0501 INSTALLATION 

CONTRACTOR 

ELECTRICAL 
CD50t INSTAllATION 

CONTRACTOR 

ELECTRICAL 
C0501 INSTAU.ATION 

CONTRACTOR 

ELECTRICAi. 
C05 01 INSTAUATI ON 

CONTRACTOR 

ELECTRICAL 
COS01 INSTALLATION 

CONTRACTOR 

-Rev No.: ~ I 

Rev No.: (l~ 

B OM Rev 
Comments updating 

the ltern 

For Monopole CJ,1nties, we nu.i~ bfpole quantitin 
03 

by 1n co.s1 

For referenc. • M tLK-AS-SD-3200-€L-F01-0037.01 

04 
For Monopole quallltH . we multiply blpole quantities 
by 112 (0.5) 

For reference tee ILK-AS-SD-8200·El·FOHl037-01 .. 
For Monopole quabties, we ml.Atiply blpole quanbties 
by 11210.5) 

For refeJenca see ILK-AS-SO-B2DO-EL-F01-0037-01 

04 
for Mooopole quatities, we multiply blpole quantities 
by 112 (0.5) 

For r•f•renu 5H ILK-AS.SD-8200·EL-F01-0037-0l 

04 For Monopolt qu1t1t1u, we mu lOpty b lpole quantitin 
by112 (0,5) 

For reference He ll.K-A$-S~200.f.l-F01-00J7-0 1 .. 
For Monopole q.iRbn, we mlltipty blpole quantities 
by 112(0.5) 

For reference see !LK-AS-S0.8200 ·El·F0 1·0037 ·01 .. 
For Monopoje quatitiu, wt multiply bipote quantities 
by 112(0.5) 

For refer~ M• ILK·AS.S0.8200-El .f01--0037-01 

04 For Monopole qul!C:itiu, we multiply blpole quantities 
by1f2{0.5) 

FOf" reference H• N.K..A.S.SCH1200-El·F01-00J7--01 .. 
FOf" Monopole qurities, we mtA'Pfy b/pole quantrtin 
by 112(0.5) 

Fot reh:renu He llK·AS-SD-8200-El-F01·0037--01 .. 
For Monopole quatities, w11 matlpty bipole quantities 
by ln(0.5) 

For reference .ee ILK-AS-S[)..8201)..£L·F01-00J7--01 

04 
For Monopote quatitles, we mu Id ply bipole qu antities 
by tn(O.S) 

For ritferenc:e SM LK-AS-SQ.8:200-EL..f01-0037--01 .. 
For Monopole qu1titiet, w e mulllpt>f blpole qu-anbtiin 
b)l 112 (O.~) 

1r:r1~ 
IW 
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~.nal£9f Lower Churchill Converters and Transition Comcounds Prolect e 
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS NALCOR Docu~t No. : ILK-AS..S0-1211-EL-G01-000t -01 Rev No.: ''J;• 

Star-Delta Connectors ALSTOM Documen t No. : L CP-M FA..OOO-BOP-401.002-Ml Rev No. :I n' 
lte 

Equlpment tag for Monopole Item OetaUed Duc;:rtptlon 
BOM Rev 

Comments m Contractor Tag Number Unll 
LCP Spedlcation Document I ....... ManufKturer 

Catalogue Number Supplied by 
Installed by updating 

No. 
Monopole syslH• Qty ALS Specification Docurnet1t or Otd*1tng lnf'Ormadon Contract No. 

the Item 

BUS SUPPORT PIPE TO TRIPLE FLEXIBLE 
For ref1H.nc.11 s111e ILK·AS·S0-8200-El-F01·0037-01 

Aluminium All ay ELECTRICAL 
1313 501 LCP MFA 000 BOP • 01 002 ML 6313 unlt(s) ' GE(PES) C0501 INSTALLATION 04 

For Moriapole quatltl .. , we multiply bl pole qu111t1ti" CONTRACTOR 
by 1/2(0.5) 

T-CONN!CTOR FOf refei.-.ca u e ILK·AS-S0-6200-CL-F01.0037~1 
.Al.lminiumMay ELECTRICAL 

631-' 501 LCP M FA 000 BOP •OI 002 Ml 6314 unlt(s) 3 GE(PES) C0501 INSTALLATION 04 
FOi' Monopde quabties. we mulbply bipote qu antill:e.s CONTRACTOR 
by 112(0,5) 

TRIPLEX SPACER 
For reference ue !LK-AS-S0-8200-El-F01-0037 -01 

Mumlrrlum AJoy ELECTRICAL 
6J1S 501 LCP MFA 000 BOf> .., 002 ML 6315 unlt(s) " GE(PES) C0501 INSTALLATIOO 04 

For Monopole quatitiH, we mul tiply bipole quantities 
CONTRACTOR 

., 112 (0.5) 

ANGLE TRIPL EX SUPPORT For rerer11nee see ILK-AS-S0.8200-EL-FOl-0037-01 
AMm-..mAloy ELECTR ICAL 

6316 5 01 LCP MFA 000 BOP .., 002 ML 8318 unlt(s) 3 GE {PES) C0501 INSTAUATION 04 
For Monopole quatities, we multiply bipole quanU6es 

CONTRACTOR 
by112(0.5) 

90 Deg TRIPL EX TERMINAL For reference s ire ILK..A.S-SD·6200~EL-F01 --0037..01 
Aluminium Alk>y ELECTRICAL 

f6J17 501 LCP MFA 000 BOP 401 002 ML 6317 unit(• ) 2 GE (PESI C0501 INSTALLATION .. 
For ManOJ>Ole quati'ks. we multiply bipole quantrtiH 

CONTRACTOR 
., 112 (0.5) 

CORONA PROTECTION RlNG 
For ref«enc;e n e IU<-AS-S0-8200-EL-FOl-0037.01 

AJumlnlumAJloy ELECTRICAL 
631& S01 LCP MFA 000 B OP 401 002 ML 631& un it(• ) • GE (PESI C0501 IN STALLATION 0 4 

For Manapole quatities, we multiply bipol• quantities 
CONTRACTOR 

b)" 1'2(0.5) 

ENG PLUG For referenc:e SH lLK..AS-S0-3200-EL-FOt-0037..01 
Aluminium Alloy ELECTRICAL 

1319 SOI LCP MFA 000 BOP 401 002 ML 1319 unlt(s) 7 GE(PESJ COS01 INSTALLATION .. 
For Monopole q..i•titlH, we m.Jbpty bipole quanlltiu 

CONTRACTOR 
by 112(0 .5 ) 

ENG PLUG For reference see ILK·AS-S0-8200-E L-F01-0037 -0I 
Aluminium Allay ELECTRICAL 

6320 501 LCP MFA 000 BOP 401 002 ML 6320 unlt(S) 5 GE (PES) COS01 INSTALLATION 04 
For Monopole quatitie•, we multiply bipole quaritldes 

CONTRACTOR 
by 112 (0.5) 

CORONA PROTECTION RING For reference :.ee ILK-AS-S0..&200-El.f'01 .()(137~1 
AluminiumAJoy ELECTRICAL 

1321 50 1 LCP MFA 000 BOP 401 002 ML &321 un tt(s) " GE (PES) COS01 INSTALLATION 04 
For Monopole qualities, we maitlpfybipoM quen1111:e. CONTRACTOR 
., 112 [0.5) 

TUBE ENO CAP Far reference see ILK-AS-SD-8200-EL-FOl-0037-0 1 
Alu minium All oy ELECTRtCA.L 

5322 501 LCP MFA 000 BOP •01 002 ML 6322 unlt(s ) " GE(PES) cosoi INSTALLATION 04 
Far Monopole quatidn, we multiply bipale quenllciet 

CONTRACTOR 
by 112 (0.S) 

ENO CAP 
For reference n• ILK..A.S-S0.8200-EL-fOt.0037~1 

AlJrnmiUmAJoy UECTRICAL 
6323 501 LCP MFA 000 BOf> 401 002 ML &323 unU(s) Ji GE (PES) C050 1 INSTALLATIOl'll 04 

For Monopole quatibH, we n1Jltipty bipole qu.-.ticies 
CONTRACTOR 

by t /2(0.5) 

BUS SUPPORT For reference see ILK-AS-SD-BZOO-EL·FO l -0037-01 
Aluminium Aloy ELECTRICAL 

6l2A 501 LCP MFA 000 BOP •01 002 ML 6321 unlt{s) 3 GE(PES) C0501 INSTALLATION 04 
Fot Monopate quabbea, we mJttipfy bipo~ quanbHI 

CONTRACTOR 
by 112(0-5) 

BUS SUPPORT For reference see U<-AS-S0-a200-El-f01-0037~1 
AbTwlium Aloy ELECTR ICAL 

6325 501 LC P MFA 000 BOP "' 002 ML 6325 unlt(s) • GE (PES) C0501 INSTALLATION .. 
For Manapole qualities, we rrJJltiply blpole qua~titles 

CONTRACTOR 
by 112 (0.5) 

I 

P•57•eo ))') I !JI-( 
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CIMFP Exhibit P-03017 Page 124



~-~a!£9r: Lower Churchill Converters and Transition ComDounds Prolect 
MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS 

Star-Delta Connectors 

It• 
Equfpment tag fol' Monopole llem Ot-tailed Descrtptton LCP SptellcMion Document / 

m Contractor Tag Number Unit 
Monopote systt-m Qty ALS SP'f'clnc.tlon DocUmMI 

Suppler M•nuf'acturer 

No. 

STRAIGHT TRIPLE FLAT TER MINAL 

1326 501 LCP MFA 000 BOP 401 002 M L 6326 unlt(s) 
Aluminium Altoy 

4 GE(PES) 

TRIPLEX SPACER 

6327 501 LCP MFA 000 BOP 401 002 ML 6327 unlt(s) 
AklmlM.lm Aloy 

11 GE(PES) 

STRAIGHT TRIP LEX CONN ECTOR 
Tinned eopper 

6328 501 LCP MFA 000 BOP •01 ooz ML 6J28 unltfs) 7 GE (PES) 

BUS TO TRIPLE FLEXIBLE 
COPPER 

6329 501 LCP MFA 000 BOP 401 002 ML 6329 un lt(s} 4 GE (PES) 

T-CONNECTOR 
Aluminium Alloy 

1330 501 LCP MFA 000 BOP ,01 002 ML 6330 unlt(s) 2 GE(PES) 

f>age5'del0 

NALCOR Ooc:ume-nt No. : ILK·AS..So..a211-EL-G01-0001-41 

ALSTOM Oocument No . : LCP0MFA.OD0-BOP....C01~ 02·ML 

Catalogue Number Supplied by 
or Ofderlng Information Contract No, 

Installed by 

ELECTRICAL 
COM1 INSTALLATION 

CONTRACTOR 

ELECTRICAL 
C0501 INSTAUATION 

CONTRACTOR 

ELEC'TRlCAL 
C0501 INST ALLA 'TION 

CONTRACTOR 

ELECTRICAL 
C0501 INSTALLATION 

CONTRACTOR 

ELECTRICAL 
C0501 INSTALLATION 

CONTRACTOR 

• Rev No. :I • 
Rev No. : 

BOM Rev 
upcladng 
the Item 

O< 

.. 
04 

.. 
"' 

o~ 

Comments 

For refereoce seit ILK-AS-S0..8200-El-F01-0037-0 I 

For Ml)flopol11 quatitles, we multlply bipole quaotitiea 
by1/2(0,5) 

For reference see ILK-AS-SD-a200-E.L-F01-0037-01 

For Monopole quati1in, we m.11tiply b~te qu.mffs 
by 112(0.5) 

For reference see ILK-AS-S0-8200·El·F01-0037..01 

For MonopoLe quat1oes. w e multiply bipole quanllltH 
by 112(0 5) 

For reftrence SH 1.K-AS·SD-a200..fL·F01-0037-01 

For Monopole quatities, wt mull1ply bl pole quanlitln 
by 112 (0.5) 

FM reference see 1LK·AS·SD-8200·EL· F01·0037-01 

For Monopole quatJtJet, wt tl'llJ~ bipcle quantitlH 
by 112(05} 

211J~ 
0 

CIMFP Exhibit P-03017 Page 125



~na!s~r'. Lower Churchill Converters and Transition Compaunds Project 

MUSKRAT FALLS CONVERTER STATION BILL OF MATERIAL· HIGH VOLTAGE EQUIPMENTS 
AC Filters Connectors 

.. m 
No. 

C•"•.ct« T .. ~r """ 

i<'"' I.., ,,.,. fw• I.., I••• I.., f002 I ... i"•' l"""l•I 

l402 llRlt ILC• lwA loo• 11101" 1•01 1•2 I"'- IMD:Z I unitl•I 

lwu fS01 [Le, IMl'A looo [aor I.tot 1002 IML JM01 I umtts) 

'Mo• l5C11 ILC,. ]MFA loo. lao,. l.01 1001 IMi.. ls«14 I unit(•) 

,._. ,.., Im lw• 1- !ao• I•• 1002 , ... ,...... I •nltl•I 

IMOY jMJ1 ILC,. I'*" looo l•o" 1401 1001 ]!r.L IMOJI I unk(sl 

WA I.., l•Of' 1401 ltn I""- IMM I unit(sl 

LC .. IMl'A ... u"itlsl 

WA looo !•or l•t 1001 IMl. ]$4011 lunlt(s) 

l"°9 IH1 [lQ IWA 1009 l•o .. 1•1 1002 r-. 1"'9 I unit(•) 

IM10 IMt1 ILCf' If*• 1- 1101" 1401 1002 I,._ lu 1e I uolt(s) 

l•m lsot !Le,. IMF1t I_, l•M 1401 ftt:I I• IM11 I unlt(•I 

Mn ISD1 ILCP lw1t looo l10f' 1401 ltot IML IMn I unHl•I 

IMt:a lmt ILC,. !WA 1- !•Of' l•t (002 111&. IMU I u•tt(1) 

LC" l,...A laoo l• oll' la t 1001 !ML. 1Mt4 I unit(•) 

JM,ts l .. 1 lu:r lw1t loo. jlWP l•t )001 IN. IM1• / untt(s) 

IMta lset [Le, llM'A looo 110,. l_.,t 1002 IML l•-tt• I unit(•) 

=·== 1-::-- hm o.aw Dft.crl~ 

Tube Support· Rini 1We 
IAlumf"iumAlloy 
MCAV(l{V) :110kV 

Tube to st r1ndld nr• l1ht 
Ah.lminlum Oov 
jMCAV (KV) :UOkV 

I
T.conn.ctorTu"9 to stR"*d 
AlllminfumAlloy 
M CAV (KV) :llotcV 

Strand41 d t o Pl1m Connnutor IP90 D111 

Aluminium Alloy 
MCJ..V (K'V) :1•5kV 

I
S~e4 to '"-''" ConnnitrtOf Stt"itfcht (Four HoMJ 
AlumlnlJmAlloy 

1MCAV(KV) :14SkV 

Strutd1td to P• lm Connnector Str•l.1ht !Shi1t. Hol• ) 
Aluminil.JmAlloy 

MCAV(KV) :HSkV 

PALMTOltJllf 

AlumintumAlloy 
MCAV(l(VJ:llei;V 

DoubM Ti.tbti f)cp~ott ConnKtor 
AluminfllfT!AJloy 
MCAV (KV} :llOkV 
90 0.1 Ti.the t o Tub• hori2onul conn•ctor 

AJuminlum"lloy 
MCAVUM :UOkV 

I
T-Duf>fu:<onHct• 
AluminiumAllDV 
MCAV (KV) :361kV 

Stnil.1ht F•hd to f111xl horizont1 I cOt1n1tctor 
Aluminium Alloy 
MC:AVlKV) :UOk.V 

I

Eltd CA1 with pro\lision for fflR.tt.t ion of Ul7SOMCM 

AN:. t& ll.72nun) Cond !Klor '" d1nipln1 C.W. 
AtuminlumAltoy 
MCAV(KV) :UOk,V 

hrth"11 GV C•W• 240 Sq mm, 500f'lllm Llnrth 
Copper Aloy 
MCAV (KV) :UOlV 

1~::::~ 
MCAV (KV) :UOlcV 

Eu thl,..: GY C.bl• AWG 4/01120 Sq mn1), 5000 mm 

Lencth 
Copper Alloy 

She:1tt with &4.S..SS """'Slot 
topper ·Alumll'lium Aloy 

MCAV(KV) : llOkV 

190 0q suppon 
Copper -Alumlr1h.1m Al oy 
MCAV(KV):UOk.V 

u: ... ,.~D<Klll"ltnt/ 

AU S,.cif'!Rtlon Docull'\MI 

....... 

_ ... 

..... ., 
GE(PES) 

CEf'E$) 

G.E(PES> 

Gl::(YES> 

GC! (PU) 

CE""8l 

CE(PES) 

GEf?ESI 

GE !PESI 

GE(PES) 

..... ., 
GE (PfS) 

GEl"'ES} 

GE (PESI 

GE (PE$) 

GC(PE.S} 

1 ..... ~0.CmMtlltk. : 1Ut..U.IO-t211-B.-G01.-o1.0t 

I ALITOMo.c:-ntNo..: LC,.WA..OOO,.IOP'-4t1~ 

Of :.~::;-_,~:-,:; .. ~ I ~;,r::: :: . 

"'"" 

1ccoo1 

-· 
ICO"'ll1 

lc:ooo• 

ICllO<>t 

"°"' 

ICOOO• 

"'"" 

I""°' 

COO<ll 

la>oot 

!coso1 

la>•" 

ICO!I01 

•~..-t.fl•4 liy 

I 

ELECTRICAL 
NS"T-.i.LJITIOH 
COHTRACTOfit 

I
ELCCTiUCAL 
NSTM..lAllON 
C<:NfRACTc:M 

l~T~~ 
CONTIUCTM: 

ELECTRICAL 
tHSfAll,AflClN 
CONl'RACTOR 

I
EU:CHof lCAL 
.N5lAU.A~O'-I 

OONTR-'CTOR 

1

€L£CTRICAl 
NS1-'l.LATION 
CON'fltACTOFI 

'1.E""'""-

INSTAUAftOh 
C<MRACTOA 

l~Tc:L~~~ 
CONTRACTOR 

ELECTRICAL 
1INSTALl.Al"ION 
caffl!ACT°" 

I 

ELECTRICAL 
thS"."AUATION 
CONTRACTOFI 

ELECTRICAL 
INSTALLATION 
CONTRACTOR 

,El.ECIR.:;Al. 
NSTN..LAIK».i 
CONmAClOR 

ELECTRICM. 
i~ST"-L)..T!ON 

CONlltACTOA 

I
ELECTRICM. 
.HSTAUATION 

""'"''"""'" 
'EtECTRICJ\l.. 
11t<:ST ... LLATIOl'\I 
CON'TRACTOH 

[

ELECTRICAL 
""51AU.ATKJH 
OOffmACT<lO 

l

aECTRICAL 
INSTAll."TION 
CONTR-'CTOR 

°' I _ .... ,J •>A 

I 

Upd:otirl9 tl'M 11.,. 

.. 

IF«,., __ - U<-AS-SGGCO-E:l-FO\'-ooJe..O' 

'FotM01JOflOle quahs.-~flll'ld•~1Hot 112(0S) 

Fot r•ftol'fl!Ct!...., LK...-.:!l-5!).'2'0(l.E.L~IU·CO:MI 0 1 

forMOMOClle~I -MUllP¥~~"'*" bf'1rl(U51 

Fot .. '*--u.UC-~[l..rll1-0038..(l1 

Fo•~quM&n, w1"'1Uil:..prbopCIM 11Wnt.tnby 1 12\'0SI 

fO<r•l.,«w::• U •l . .K·AS·SO-tl;io!l(\.1"01·003!-01 

FOl~eq..19WK,we~~~bt' l'2IJ 5) 

IFoi••----uc:~L-FOtllllJIS.-01 

[ForMonoooJ•~-'"'*IP't ~.-rt._.,OJ112IOS) 

For 1tlf.,.•l!Ct1H l.K·AS·SD-4200·EL·f:01·06l!·01 

Fr:w MOl'!OOl>il: <jWIMIH H mU!I~ blpol• QIOM(Kie& Df 1/l (0 S) 

l•·m.-· "' IJC.AS..S0.6Xli).Q..FC)1~1 
IF•'*"°PI*~ -....-py~~-br11l(05J 

IF.,,,..._._ ... u-~•?nl).El..FD1.o:t3&-01 

IF01Mcwr.oi.m.qu111111e1...,. rr.uliplyti.il0M qu<1rnn11'1' lf.!(Olll 

F11u•..i-~ 1.HU<-A$.SD-8lOO[lfOl-OOJ.5-01 

lr«Mcn:lp:Mq:Ml.itiH.W11mi.-~~q.,vttub/Tf1l051 

IFot1eteren:es.IJ(-A.S-S0-120CJnFOt-ems.o1 

'For~·~--.- rrd:IPY°"*ltJMll._~\/2fl)\51 

For u1ter.,nce w e ILK-AS-S0-'200·EL ~01-0038-0 1 
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Document Front Sheet 

Contract or Purchase Number and Description: Contract or/Suppl ier Name: 

CD0501-001 Low er Churchill Convert ers and 
Alstom Grid Canada ULC. 

Transit ion Compounds 

Document Tit le: Tot al Number of Pages 

Shoal Cove Transition Compound 
Incl. Front Sheet 

... 
.!!! Bill of Material - High Volt age Equipment s 26 

Q. 
Q. Contractor Document Number: Revision Number: 05 
::I 
VI ....... ... LCP-SOC-OOO-BOP-401--003-M L 
0 .. Supplier Document Number: Revision Num ber: u .,, ... .. 
c 
0 
u 
Cl. 
u 
-' NE-LCP Document Number: NE-LCP Issue Number: 84 

I 
w 
z ILK-AS-SD-8520-EL-GOl -0001-01 

Approver's Signat ure: Date (17-Jan-2017) : Review Class: 

!:2mments: Equipment Tag or M odel Number: 

REVIEW 00£5 NOT CONSTITUTE APPROVAL OF DESIGN DETAILS, CALCUlATIONS, TEST METHODS OR MATERIAL DEVELOPED ANO/OR SELECTED BY THE 
CONTRACTOR, NOR DOES IT RELIEVE THE CONTRACTOR FROM FUUCOMPUANCE WITH CONTRACTlJAl OR OTHER OBLIGATIONS. 

j 01 - REVIEWED ANO ACCEPTtO- ND COMMENTS 

r=- 02-REVIEWE D-INCORPORATE COMMENTS, REVtsE AND RESUBMIT 

E 03 - REVIEWED ~ NOT ACCEPTED 

r: 04 - INFORMATtoN ONLY 

j' OS - NOT REVI EW ED 

Cl. Lead Review er: Date (dd-m mm-yyyy): Project Manager: Dat e (dd-m mm-yyyy): 
u 
-' 

I 
w z NE-LCP Management: Date (dd-mmm-yyyy): 

General !:gm ment s: 
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Labrador-Island link Limited Partnership 
Contract CDOSOl-001 

lower Churchill Converters and Transition Compounds Project 

SHOAL COVE TRANSITION COMPOUND 

BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS 

PHA-ILK-AS-SD-8520-EL-GOl-0001-01 REV 
PHA-LCP-SOC-OOO-BOP-401-003-Ml 02 
ASSUMPTION: 
Refer to SLD signed on 02/03/2017 

• ~na!sQr 
PROJECT 

PREPARED 17.Jan-17 lvo Georci• v l.G. Lower Churchill Converters and Tra nsition Compounds Project 

nnE 
VERIFIED 1H~n·17 Asbed Kojaklan A.K 

Shoal Cove Transition Compound 

APPROVED 17·Jao--17 Erle Guimond E.G. Bill of Material - High Voltage Equipments 

DATE NAME SIGNATURE 

Alstom document number Afstom Nafcor document number LCP Status 

Revision 

LCP-SOC-OOO·BOP-401-003-ML 05 84 

lntt rnal document n umber (when applicable) lnterna1 ILK-AS-SD-8520-EL-GOl-0001-01 Page TOT Al Sheets 
Revision 

02 23 

Ttus dOCl.lmtntsthe ~MM!p-cpMyofALSTOMGRlD •nd shall l\Olbeused, copedorcomrnJflatedtothird P1rt1HW1thout pnOf 1uthont.lt.M1n 

CONFIDENTIAL 
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SCHEDULE OF MODIFICATIONS 

COMPANY CONTRACTOR 
DATE MODIFICATION CONTENTS PAGE / SECTION 

REV REV PREP. VER. APP. 

Al 01 8·Sep-15 JG AK EG Original issue 

Bl 02 27-May-16 JG AK EG Issued for Bid 

B2 03 27-0ct-16 IG AK EG Issued for Bid 

6' 04 17-Jan-17 JG AK EG Issued for lmplementatton and Use 

B4 05 17-Jan-17 IG AK EG Issued for Implementation and Use 

Page 3 de 26 

CIMFP Exhibit P-03017 Page 130



Reference documents 

ILK-AS-SD-8521-EL-GOl-0001-01 Shoal Cove Transition compound - Grounding Materials - Bill of Material 

ILK-AS-SD-8520-EL-803-0001-01 Shoal Cove Transition compound - DC Yard - Plan View and Sections 

ILK-AS-SD-8521-EL-899-0001-01 Shoal Cove Transition compound - General Grounding - Grid Layout 

ILK-AS-SD-8521-CV-099-0008-01 Shoal Cove Tra ns it ion compound - Trenches-Road crossing earthing pit CWGD - Typical and details 

ILK-AS-SD-8521-EL-899-0003-01 Shoal Cove Transition compound - Control Building - Grounding Plan 

ILK-AS-SD-8000-EL-899-0002-01 Common - Grounding Details 

ILK-AS-SD-8520-EL-806-0001-01 
Shoal Cove Trans ition compound - Building and outdoor cable trays and trenches -General arrangement 

layout and sections 

ILK-AS-SD-8000-EL-003-0006-01 COMMON - BUILDING CABLE TRAY - EQUIPMENT DETA ILS 
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BILL OF MATERIAL (8.0.M.) LEGEND 

LCP-NALCOR 

SHOAL COVE TRANSITION COMPOUND 
BILL OF MATERIAL- HIGH VOLTAGE EQUIPMENTS 

GrouJ'\dlnt cOfMMjctoN, l'tod1, Gnt1111din1 corniadon (w•l,ja.f, (Ol'l'lpr.,1\on, bolt.d) 011d br•lclt, Groundin 1 ..... a , 
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CGfldui.ts~ flttlnp 

'"' Ooc:vmcntno 
HE Ooo.imail no 

ILK-AS-SD·8520·EL·GO 1 ·0001 • 
>-~~~~~~~~~~~~~~~~~-< 01 84 

LCP-SOC-000-BOP-401 ·003· 
ML 
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,~ na!s.qr~ Lower Churchill Converters and Transition Compounds Project 
SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS 

AC/DC & BATIERY ROOMS EQUIPMENT 

..... 
No. 

Cont•11cl01 T .. N~er :.=.':::: I~~ .. 
DDJO 1101 ]LCP looe ]BOP oe) IML ]00)0 I 1111it(") 1::;::::;!~~~:: 

00) 1 IH t . .,. .... 1.oa, 1 ... "'., 1::!::::~:~;::: 

oo>S l1G1 II.Cl' lsoc laoo 110,. l4ot looJ IML !oois I unit(•) ! :::::~:::!:::~ 
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1

• 52S..Cl«•·1I01 

lsot ILCP tsoc 1000 IBOP 1401 1003 IML 100•1 I unll(1) ::~:~:::~:! 
'l!i2S.CHR.-IS·2002 

&01 ILCP I soc looo IBOP 1401 1003 IML 10042 I unil(sl!::~:!~::: :;::~ 

OIM3 lstt ILCP lsoc ltoa IBOP l' Ot IOOJ IML IKO I Uflit(s)~:::::!:::::~ 
LCP lsoc looo [1 0 ,. j..ot 1001 !ML llKM4 I urut(sJ I::!!:::!:~:~ 

ao,5 lllGt ILCP tsoc IOOO IBOP 1•01 1003 [ML 100'5 I unlt(sjJ:::::~:::::::::~ 

004' lsot lLCP lsoc looo JIOP Jo t 1001 I• Joo' ' I untt(•i l::~~=::~:: 

«147 IAt ILCP lsoc looo llOP 1411 (oo:s I.._ loo.47 I unit(s) I::!!:~::::!! 

1111 Ile,.. !soc looo 110,. l4Dt 1003 (Ml. IOt4• I ul'llt(s)]Hll·D,..1-IJ.oos 

Or>l50 11e11 h.CP lsoc lr>oo laoP 1401 IDoJ IMl. loH• lunill•ll• lj;21..0Pl·U.Ooo• 

DMt 1ao1 JLc" 1soc 1.00 110,. J.tot I to! )Ml. Joot:1 J unilC•>l•s2s.o..s.a.-.1 

oon [Ht ILCP [soc Jooo l• oP !401 lool IML loon I -'4(1JIH2S4P• .. 3.0001 

lCP l$0C Jooo JeoP 1401 lco3 IML locu I oolt(s)!aus-ATS·U.0001 
ooiw llOt ILCP lsoc ION l•M lut loe> INl. ltou I \#\lt(•J IH2~,. .. M001 

oou 1501 ILCP lsoc Iott l•M '" ' ltt01 !Ml. l•on I Ynn(•JIH2S-OPB-13 .... J 

LCP lsoc laoo 110,. )401 looJ IML ln42 I unll[.sl 

501 ILCP ISOC IDOO llOP /4t1 loOJ IMl. IOHI I unit(s) 

a ..u lh t ILC" lsoc looo llOP f411 looJ I*- 10344 I unrt(s) 

ll.,"o.t.llcdDu cription 

125 VDC BATTERY 

4•VOCaATTERY 

'SWITCHBOAFIO 

1HVOC BATTERYCHAACER 

'48 VOC BA.TTERYCHAAGER 

125 voe FUSE BOX 

41 VDC FUSE BOX 
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0 voe MAIN PAl>IEL (Section 1&2) 
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ESSENTIAL LOAD Ol$TRllUTIOtO PAHEL 

UPSP-* 
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MANUAL ATS EXTER IOR SECUR!T'I" LIGHTING 
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811ltry SpJI Cont11Wl ,..nlt)'1tiO rt1 

lcRL Tt...r ..... 8o11dJ~~ Ta.al Kil 
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:1111t.Aoo1 •r.C. .,..•f\lab.,.__ " .. """· 
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iN nal£S?rj Lower Churchill Converters and Transition Compounds Project 
SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS 

CONTROL AND P&C ROOMS EQUIPMENTS 

'~:I Cot'llr.clor T• 11 Number I Unit I :!.~::~~.';:: 
IG22~-17-2tOJ 
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SHOAL COVE TRANSITION COMPOUND BIL[ OF MATERIAL- HIGH VOLTAGE EQUIPMENTS 

Cable Travs 

~e: I contta~ Tat........,r 1 lMlt1=.=1~ n..m Dll!b ••d 0.Kltfl'tlon \.CPSp«.Wlntlon Coc:-llCI 
AL.$SJttC:lkat!oaOoc.""1mt 

c.&all! TIUY, LAtlDVl TYN. .sfftU;tfr {SaM 
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!601 ILCP lsoc l•oe l1op !<101 loo> IML lzooo I """£•> I I • •1d! 
SIDI! ltAL HEIGHT ANO s.a- ltUNG SPACING, Ml 
LlHOTH, T & a #AH1-fi·1'-L1244 Df t:q~a,le/IC 11 LK..SN..co.aooo-a.,. TS-®Ol-GI 

A1wnlnlum..Cove1forClllleT11y"2000~,w~ 
(Hlnj L."'3ln. T I. I ll'MW-.24:4..SFC4 or EqulVlltnt 

'1a1h.u lsocloeolllOI' .... hU(..SN.a>-«JOO.a.TS.oooa.G1 

AU MNUMCAM..E TM.'1'410-

QmHalud steel t.dd11 nbl9 ll9Y 
Wldtll: 4~Hlmm 

121112 lsot ILCP l•oc lcoo JaoPlut locs 1~ 12012 ] unftltl I I 81tc~ j O.plh: 160mm 
11!~1111mpacS)g: 300 mm 

l1Ll<·SN.CO-aaoo.el-T!..ooofl.()1 

LMl91A: lm 
C......,.. plalesaht._..,. 

-~at#-. 
~ c-J"fflt W ~ilonWVH!k.a!Olb¥e 
hlld(Soldfttngtdc-1-~ 12'1'l).W'9 

st1 IL~ Jaoc looo leoP l•ot leo.s lllll l221t I unli•t I I 8akh 1:~:-..=n)r, T I. 8 UIJW-l-U4~Vll90-24 ot ltl.J(..~L·TS-CIOOM1 

Alumlntum.tO'Vertlell 11-nd "'VO" ,W400mm j241n). 

s.1 ILCP l1oc:Jot1t llOPIOt looslMl l:n21 I unJlil;) I I 
H-11<Mvn(llnlfl""' IO.m l24ln). Tl.B#AHF-4·24+ 

•a!Cll ]V0tt'l4' « Eqllfvaltnt Ii LJ<..sN-co-&OOO-f.L·T$-OOOl.()1 

OALVNtlilWS.Tat.~llftVTIMCKETTYN. 

Y1 ILCP' laoc !eoe laoP'491 foos I• I nae I tlhll(a) I I Bat-ell 1 r&l#S2'N2HDGC«~ l1LX..SM-<;D-8DUJ..a-TS«IOl.OI 

Supplier 

B.<CTIOIC.«. 
INSTAllA'TIOH 
COOTI!AC'TOR 

'""<""""' INSTM.l.AnoH 
ICONTRACl<>A 

'e-LeCTflllCAl 
INSTALLATION 
C:otfTRACTOR 

l

eLeCTM:AL 
IN$TALLATION 
CONTRACTOR 

l
aecT~ 
INSTALLATION 
CONTOACTOR 

El.ECTRICAl 
llNS'TAU.ATIOH 

"""""'°"' 

"9t••• 

Ml!Nfa cblrlf 

INALQ;>ft~No, : ILK-M4°"'62~-G01.0001.01 
IAU JOM Doc11mutt ~. : LCP..SOc-oot•OP~01-ool-ML 

C:1t.l!911V' Ni.imtltf 
orOrd1Hlniglnfonwlltiofl 

Si.ipptltd by 

°"'*"'"" 

IC00601 

IC005<>1 

l<X>COO• 

alel601 

IC00501 

lnM1lecltly 

•«cTlllCAI. 
IN3T.t.u.ATK>N 
CONTAACTOR 

---
ELECT'RICAI. 
IMSTAUATIOH 
CC>Nn••<:l<>R 

I 
ELECTRICAL. 
'INSTALLATION 
cotmtt,CTOR 

' 

---
ELECTIICAI. 
MT.t.LLATION 
COHTAACTUR 

---
ELECTRICAL 
INST.t.LLAT!Ot'll 
CONTAACl'Ofl 

---
'"'°""""' INSTALLATION 
CONTIW:TOR 

I 

I 

I 

I 

I 

I 

ea 
"evHi:>. :I 
ftnNg. :I "' 

aoM ll•v upc11ung Ult 

"m 

" 

" 

.. 

.. 
03 

" 

1o.-._,._,._"' ...... ,. ... ___ 

~~·- ... ...,.aNsa"«'-.ncN• 

1~"'°'"""' "(0!'1!9'Wldlf!!1 

!a.-..., .""*"'~-lill'Jt.....,._ 

1~~--~-un1---. 

10--..,.-~Hll5STR--

j)J ~~ 
~ 
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~nat£<;?r: Lower Churchill Converters and Transition Compounds Project 

.. m 
No. 

""' 

SHOAL cove TRANSITION COMPOUND BILL OF MATERIAL. HIGH VOLTAGE EQUIPMENTS 
Mak>r Equioments 

C•nlrKtarTag NurN111 

LC,.lscw: looo l•Dl" l<t01 ION IM!.. l40411 1 -rtcsJ 

la.Cl' lsoc looo l•orl•n leei IM. I_, I ........ 

IL.Cf' llOC looolaOP l«l'I loc:al• 1- I wlil(s) 

LC." IJC>C Jooola<>t" l.-i loi»IML 14117'1 ..,,llC•I 

..... ~ 

==·= 1-;" 

IA1L*" ...... 

SA•t:eu 
aAtCI U 
U.lctiLI 

9'14 .... 

,,.., .. .. ., ... 
ltl;al.l l Ckt• 
HCIU I OM.JO 

... 
ILC.LI' I~ looo lM>f'l.t01 I~ ltc. 1.-n 

'

,_ ... .._., 
tll'lllj•) ;:"° ••tuiMtt 

c•uo1axau-t 1 
1x:11.•..t 

ltl>.tnD~t.dD .. ttlpOon l.C,~k111D~l l 
AUi Spt'~ilinition Doqm.m 

I
METBI I DGITCTCU:IMeTER 
MNMUMCCllfif~ENT 200,t,MPSl/20 
MICAOSECCNOWAVti IUi·5N-C[).l!XO.EL-T~·01 
MAXI ~CURR FM WITST.lrNO: 100 KA 4110 
MICROSECONOWAl/E 
Mfil£R SC/ILE.()..3Qlf1APEM</1 41 (NON l.X'>IEAA 

""""' 

~ 
............... """""" 

TEIVCl.fKCU·'1"KV,80Hl 
WCOVMJKVDC,....,,Jn.l'llAA,. 

lfOilUM CREEP AGE: DISTNICE Zl!QOrrsn 
INCU.CING INSU.ATED llASE 

TERMNALNE.lllAol 

foe SURGEARRESTU IMCTf 

~ POLVUER-HOIJeEO "-"GE AARESTER 

l~·TS-GDlM1 

RING f~-TS-Oa21M>I ~
PHASE ""'"-01<1)£ 

MJM OEEPAGE Ol$TANCE 222':1-
9'XX>NE .,_A 

\.f'A>OHT..,...... 
IHV TER~llV\lHEMA4 

ONi f'OlE DISCONMlCTO Jt ... OL :)10 1(111 1 ... 21 
i<AA1 1 

370 ~V. 2550INBIL1990A, 
21 kA , sec ON(j POLE MOTOR Cf'ERATED. 
IJERTICM... BREAK. 

~
~801..TS,LOCKWASHERS»OR.AT 

NTERM.NM..SfEMA6 
INSULATOF!: CREEP AGE DSTAHCE. ~rmi 

IC>tilil"OlEDISCONHCcTOA $f"OL""°tt79,..Vt-~ 
MA•I• 

'3ttJ IN2~50kV6JL. 1~A, 
121 V. i SEC .• ONE PClE MO'TCA OPERATED, 
'l(~TICAl.. fREAK.'MTH GROUNOll<.a~rrCHON 

U(.~EJ.·T$4011.(?1 

1=~BOLTS l()a(WA!IMERS»Ofl.AT l lJ<..$N.ctMllXX)S.-TS-00t1.cl1 
;WASHCRS-
1-fij' TERN~ HEMA• 
MU>iTOfl: atllPAGE CIST#ICE.. Z1520-
'~TOR .WATE1t'..AL PCIACB,AHMOl.M$EU. 
IGAAY 

IONI!: Pot.I! D~COMHECT6"it 5'ol2T J'io .W1H OA 
J11<A•ls 

~
""·""'"""·""' kA 1 SEC.. ONE POLE WOT"OR CPERATEO 
TICALl'AEM.wnHTWO~ 

SWITT>Es 
t.K)IJC"INGBQ..TS. lOCKWASl-ERS ANJR.AT ...., .. 

~T£R~1NlilS-NEMAI 
t-ISlllATCR CREEP/IGE DISTANCE. 2~20 rrrn 
INSl.JLATOR 1.1.ATERIAl.. F'IORC(LAIN MOUHSELL .. ., 
OMI!! '°LEEARTHIHOSWITCM Sl'IA.l701CV21 l<A I .. 

IU(.Sf+CO«ll:D.B,,TS.lltll.o1 

Lei' l ace l oot 11°' l.t01 !OOll !ML l407t I Wlit(sJ ,taU0-1 l
l10kV,25SO •VM. 
2'\ U.ISEC_. ONEPQ.EMOJCRO"ERATED. ILK-INCC>«XIO-B.-TIMl0114'1 
C1N 1i101.MN3 Ba.Tl, LOO( WASHERS »OR.AT 
WASt C RS 
HVTERM;NALS· N(lMAf 
IN5U.ATOR CREEP AG£ [)ST,t,NCe 27520mm 

1iV DC HIGH 5,.EiO &WITCH 

ILO lsoc 1- l•Dll'/"'1 IONIML lto79 I -lllllt 
Al,..StOM r.'PE Q..:Stel), .Qll(VQ.>.SSOJTOOCI\ 
«JUOot.,Cl(A~ )U(~TS-0011.01 
4HCl.ESHEMAr.IULD~TERWNMS 

GJLVJHIZID STEa SUPPORT 

~,, .. , 

OE(F'E.S)IMct 

'"""'"' 

....... 

GE(PCS) 

GE(FE8) 

OEIP(S) 

tlEIF'ES> 

""""" 

....... u. 

lrw.Cotl~Mo. : IUW.S...SO.-~-ot 
IALStoM~N9.: L.CP.aoc-aOf'-at..ooa.M.. 

O(~=:~·m~=~ I :;,i:~::. 

ICOO»t 

'"Dl"'JMa..~IC00!301 

~ 

I~ 

ICOO!Ot 

I""°"" 

la>t>ttn 

IMtallMbJI 

I
ELfC'"RICM. N!UAL.l..AT"IOH 
CONTAJtCTOR 

lafCTR•CAl.lllSTAUAfal! 
f<XWT"ICTCR 

ii.IC' 

n.ECTRICAL NST,lol.LATION 
CO<tlUCTOA 

1

8..ECl RICM..NSTAU.Ar.oN 
CON!RACTCA 

laECTRICAl..N'TALu.TICN 
fCXIN!itM:TCA 

let.EC"'RICM. INSTM.LATJON 
(l()HllUCTOA 

IEl.ECTR!Clrt. NSTAU.At10H' 

""""""'"" 

I 
I 

fltWN111.. :I 

•0Mlll11¥ 11pcl;dln9 th• 

"m 

~ 

3 S..g• CClll"!tfllUJ'loik!d..-dlNU1-dt-J'!i!Cf 

ROl-Eq.o,_.irf9CflMQl'd 

ROJ.[~fa;cfwVod 

ROO·Eql.llplWllf.1g~ 

To 0it~b'(1 ~'(1poel....,...QOM..e8J 111M•~7 
ngi*~ 2HY~->11t1111~ 

_d~~~ 
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~na!sS?r- Lower Churchill Converters and Transition Compounds Proiect 

ll•m 
No. 

,_ 1 ... 

).... J<o• 

SHOAL COVE TRANSITIO N COMPOUND Bill OF MATERIAL· HIGH VOLTAGE EQUIPMENTS 
Major Equipments 

Ce~T_,Mll111W "" "'~--- , .... ... ~ .... i-Drt.11.0 0.•C, lptton I LC,. s,..drt~on~11m•nt l I -·- ... ALS SpKiflc;aliofl D•Cl,lmt"M 

OCClHUtENTT'ftAll~ 1'2SWBA. 

'""' TpCOSlcr 
'Lei" I.soc ICD> l•Of' l«t1 IOOi IML J.- I •..-.:sJ I 

... ,. . r.wmun q*"' ~ 383 w 
IU1.·llf+CO.«lCl6..TS-D0100'I I e•LICTI ill..14 2511\1 

C.UCfl 0~1i1• 2'30CIC,..,.. 
CIUCT1 

OC~l: FAut.T LOCATOilt 

~~360.SkV 

>.OO<F 

lu:r lsoc 1 ... 1 ... 1 ... 1 ... 1 ... 1- I - ·• I 11C: I I ' 
8L9'4W(HV4.V~HV.GNJI l~·Ts-Gt1M1 I 

"'" 
. , 12511V(l.Y-Of«)) 
HV lelmhl • 4 NEUA hl*il 
r-bushing$~lft6COllV,oo,0&..t rnwa 

W AViFRONT D l!Tl!CTION l,INff 

1...Ct'llCH; looo l•Df' l~1 !0. lr.t.. l40t2 I IHMll~ ] I ' WA~ OETECllON UNfT" 
F"ORWEFA.1.A.Tloc:A10M 

l 1tll.-Sf'K:O.-ecoo.a..Ts.at1M I I 

ILC:P l lOC l11C111 [&0P l'°1 I-al-.. l'111:1: I ufliltq I I . fLK5N-CO-«llO-El-T$.GCIMDI I 

IOOKl/A.. 12'500-20W\10\11c P'Oll!MOUNTEO 
SUSST,t,TJOH S~\l!C:I TMNSFDRMER 

kVA 

ILC•l$0C l- loor l"1 IOOJl ... l•a• I ..... •I I ... I . t2500-20&'t~v-.. luu~.rs-o::m.01 I .. ..... ..... 
Z•5.7:1." 

11 l'i\l l'Ol.1 MOUNTtD fll:C:l.OSUPll!: 

LCI" lsoc loao J10 1" l .01 lom ]Ml l•m I un~s) I . I ClwrD:>•rd Md °"'bl)MlMQe...,..,lfn I 
WldAUrglflllTeMl'l.Upp(ll1$ 

S1,1Pfl'\4w 

.. , ..... 

Of:(S8C) 

""'"'"' 

.. ,...,. I -· 
OEll8CI I -
0E(S8C) 

ltw..coR~Ne.: IU(oASoso...mi.a.401.-ei.., 

iAuTDMO.C11"-'1 Ma.: lC,..soc.ooo.aOl"-401~ 

Of:o~:::ol\ I ::=:. 

.11u!Coi'~:u11.-iow~ IC(nl01 

'""""' 

lax>•" 

IOOllO<n 

'""""' 

coo•n 

lnltlillftlby 

IMCT!tlCALIKSTH..LlTION 
fco'll!W:T~ 

"°'.....,"" ,~-~-

! 
EL(CTlf:ICJrl... tNSTAU.ATION 
CONtlU.CfOR 

a.ECTRICN, NSTAll.ATllN 

'"""""' 

j CLECTRICA.LINST.AU.ATk'.>N 
cownurCTOR 

. ......... 1 
ltwrM. :J 

IOM ll.tw11pdMln1itM ,,_ 

" 

~ .. .. 

R03 · ~Tagrr.ll<M!ll 

R03-~· lf9d*9'0 

ROl-E:~Tttg~Nlriged 

ff)~ 
Ml 
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.~ na!£Qf Lower Churchill Converters and Transition Compounds Project 

,..m 
No. 

1 .... 

.... 

SHOAL COVE TRANSITION COMPOUND Bit [ OF MATERIA[ - HIGH VOLTAGE EQUIPMENTS 
Insulators 

Contractor T.ag NWllllNt Unit ==1Mo=ott 

so1 ILCP lsoclooo l10P l~1 l•o:J IML I.CH I unU(s) " 

sot ILC,lsocJDOOjeoPl.to• I°" IML l4's1 l 11nl1;1I 

G01 ILCP' llOC ltotl60P l401 I003 IML ~80 I 111till•l ·-
501 ILCP' laoc looo lsOP l401 looi IML 1• 90 I llfli"lil •I 

Mem Ottlittd DuQ'iption 

DC POST·TYl'l INSU.ATOR 

PDst--TplltS<hlOf 
Sollclcor•porcet.lnNiJt'«, ... oridoclhQ ol;tzif'lt, 
SIL 2!60 W , 

LCPSp«:l~o"Ooc......entl 
AL.S $,,.eificl."°'1 Oocr.1menl 

Suppllt<t' 

CiHp.l.ijl' dl$WW;• 27202 l'nl'i'I 
c.ntf1tY., shrc;1ht 1UkN, JilJ(..SN--CO-bXJO.El.-TS-0012:-01 GE (PES) 
_, 
1T09MciDn:~lronhoi.dip_...~ 
I "*s 11-. 2S4 BC, 
.... Mdoft .... ..,,. hoklp~ 
11D1H_1a-lfMl..3Sl1M1BC. ~:7500--. 

IDC POST-TYPE:-~HUNO INSL.A_AT0R2!5o kY 

'"'' 
PlHl:-'TyP41Unde.lllung!r11Wtclf 
Solldcot1porcet9in '1t\.llltor,1~~ 

Ell.2550W. 
~da;,.nce272Rm11 

C.ntlwwaenghl '2.SkH. 
C:.p. : 
l•p.Hdjgn,;itdiefronr..-illlpplifMll;pd,. 
·~1llmm,2:5Aec;, 

&t•-.c1:iori - di.ll;tt.lr9"~-dipph'•riud, 

EPOXY POST ·TYPI: INSULATOR 5 KV 

!ikV~lt)l po$t lnli\ll•tor 
&OkVllL 
~~appicatiOfl. 

Hitlgft:asrrm-wrom. 
Topm'Mtl,.-1Z.7 -
~~1hGl911.7-

llUCONE u'.lr:PO$T IHS'-\ATOR 35 KV 

1351..v $jk..,.. ~, .. \Mlol 
195W Pa:.itrv• Clitdl ~H F1H hcw• 1 
ForOIMool a pflk"ltlon, 
"*" l.l!nglh: 424 '""'( 1 1.71n)•wo~, 

!~~~~Sf!CUSSJCOr E.p-a-. 

l.K~L..TS-0012.01 GEt'PES) 

El.ECTRICAJ. 
ILJ(..st+a).9QOO.EL.T$-0012-01 INSTM.l..ATION 

""""""""' 

ELECTRICAL 
I U<...s~El.-TS.(1() 12-01 llNSTALl.ATlON 

CONTRACTOl't 

P.P11•lll 

M .. rtllfacu.r 

ppc 

PFC 

-T~cOftODaiment ND.. : 1UC-AS-Sp.e520-B..-G014CI01 .. 1 

IN..STOM Doc11ment No.: lCf'-$0C..000-90P-401'°°J.Mt. 

C1~gu,, .. Nw!lbK 
orOr~naitnto~ 

$11ppHdby 
CoflnctNo. 

35227-C12,5-2550 1000501 

lcoooo1 

"""°' 

C00001 

lnll•llM lry 

ELECTRICAL 
INSTAU.ATION 
CONTRACTOR 

ELECT~ 
NSTAU.ATION 
CONTI<ACT<lft 

fl.ECTftlCAL 
IN&TAU.ATION 
CONTRM:Ttlft 

ELE.CTIUCAL 
INSTAUATION 
CONTMCTOO 

I 
I 

;....._,, 
ftHNo.;I 

90M lt111 Updl tlng th .. 

'""' 

.. 

"' 

., 

4la> 

COMmMts 
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~nal£S?f Lower Churchill Converters and Transition Compounds Project 
SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS 

Cables & Bus Bars 

l'"m 
No. 

COfttracb-T;oo11HYMM:, ""'' 

51)1 ILCP rsoc looo leo P J.ao1 I GO) Im !soos I unil(.1) 

l5o2o IM1 ILC I' 11oc 11100 laoP l•ot !ooi IML 15020 

f ....,i!pnlitnl l<91f0f 
~S)' ...... 

-.... 
"" 

" 

"' 

ltoe• O.:C.Mitcl Ducripliofi 

'SEAMLESS TIJ&ULAR INS • M 12l 111u11 Pl SCH. 40 

A.~u .. aloy fll10t·TI 
Oub id• di• m• t.r: 1<4 1,3 mm 

l1n11d• diamet.r' 121. 2mm 
L• ngtit 12m 

17MMCllll.U..CCOHDUl;TOft 

1~81by~1.e1 1.1rstds, 
Cod.;J.=-i..W.. 
CMm.tu:la.74 rnm, 
S.ction: @Mimm•, 
Lin1., ~11ht: 2,44kg/m 

110 A.WO M SC CONDUCTOR. MONTMAL. 

LCPS~ciftc•tioft DKwn•nt J 
AL.S Speciftc&tionOoc:Vn1•nl 

I LK-SN-C~l!L·TS.0026.0 1 

I LK-SN-C0.5000-EL-TS-002'-0I 

51.tppll.f 

IG.E (!BC) 

IGE (S8C') 

INALCOR Doc-..C: No.: U<..U..SO.U20-El.-OOt-OIOt~1 

l.u.sroM Document No.: L CP..SOC-400-BOP .. 01 ~3-ML 

ti1....ncti.r .. 

I RYERSON I 

I -·- ·· I 

C•t.1lotu• Nwftb•r 
QOl'Qrcliffing ln!Or"'a6ol\ 

Supphd by 
Comr-aetNo. 

/coooo1 

leooso1 

lflttMl.d by 

IELEC'l'RICAL 
INSTAll.AllON 
CONmACTO~ 

IELECTJaCAL 
INSTALl.AT'ION 
CONT!UCTOR 

15015 lso1 ILCP I soc loot !BOP''°' lt01 IML Isais lllK-S~TS-002S-01 l"'c~ I I I°""°· IEU.C::TRCAL 
""'" oe.m.w: 10.(M rN11., = INSTAUATia'i 

i.-at--- 187.ltpn OONTRAClOR 

n AWO ASC CONDUCTOR 

502.6 ls1n ILCP lsoc [ooa leOPIM11 IOG3 IML lsou : 
IA.luminu~ 11Jay conduc:IOf, 7 s lrMXh., I llK.-SN-CO-&OOO·EL· fS·0028-01 

I EL£CTR~Al. I /cooso1 
IELECTR CAl l atch Code: Iris ~T~LLATION INSTALLATION OU.m.ter. 7.98 1'111'11, 

CONTRACTOR CONTRACTOR 
Setlon:3.ll.7 .,.m". 
U-t~105,7 tg. ... 

15040 lsa1 ILCll' lsoc [ooo [BOP 1401 loo.s IML ISCJ4o 

SHIEl.D VME COfDJCTOR 

~ ..... 
1LJ<.SN-Ct>llOQO .... T$.cJ026.0i IGE ($9CI I w .. ~,..1 IC-1 ln.c-... 

"' IDiilmetlt:. 12.4IMI f'IST~ll.A110N 

S•cian: 93,1mm' CONTRACTOR 
W~llt._1>,62 kfl'm 

CABLE S€Al..!NQ IND 

15061 lse1 ILCP lsoclooo IBOP I.at looi IML 1~1 I IMitl•l C41bl.-a1'1Q eftd I IMCT I I /c00001 '""' 

....,.,,.,. 

I 
I 

I 

I 

I 

R.-,, No.:I 

Rev No.: ! 

IOMAev "911*tlng the ·-

.. 

.. 
OJ 

.. 

~ 
n• 

COlllllM lltl 

tJJ iV... 
~ 
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~na!£<;=?r Lower Churchill Converters and Transition Compounds Project 

ll•m 
No. 

lsno 

l»n 

"" 

SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS 
Cof11)ression & Strain Rel;ef Connectors 

Con~rT.11Number .... :"~-=~~= I ~ • ..,,,O.lailtedDell<f19tton 

[Ail.lilN.IM sTiwHREUEF COIN:C~ 

Stn",..W~ lso1 ILG,. lsocloool1cwl• 1 1003 IML 15270 I iri111l I I BMd> 
1orc~4,(IAWGc~eablil 
toa jclnc:lDrlbo- . 

AU..NINUM STMIN flELIEF CONNICTOlt ,.OR P&C 
.\Ml B..ECT~CAL P'ANELS 

IYt ILCP lsoc:: looo IBOPl«11 !NJ la lstn I '"""'' I I ·- IScraia NW c:ol'Ndor 
'f•~~t.iies.ofcabl9 
to P&C. ~lfldpotW9f"~ 

ROXTEC TElll:MINATIOm FOR P IS l''C PANll.S 

l§Clt ILCP lsoe looa leoPl40t IDOl IML Ism I 11ni.:•1 I I 1 1\Ch I 

LCP Spedlkado" Oocumenl l 
ALS SpecilicHon Ooc111Mflt 

llU(..I N-CO-IOQO.EL·ls.-002e-OI 

ILK.sff.CO«m..EL.~ 

llLK-sN-CD-eoJO..EL·TS-0028.(11 

S11ppll• 

IEl.!C,,..,... 
INSTALLATION 
CONTMCTOR 

IEU.CTRtCN.. = 
IELECmlCAI.. 
INSTAU.AltON 
CONTRACTOO 

.. _,:s ... 

~.-ctul'll'r 

I 

I 
I 

f*L.COl\Ooc!Jn>-'ND. : l.K-AS.St»S20-£l-GOl40Dt 4 t 

IAl..SrOM 0oc:umatt~ · t.eP-aoc-ooO.aoP...01.tOJ-M. 

I 

I 

Catalo91t<11Nu111bw 
or Onl.O,.g lnrorl'Uion 

Suppl+ed by 
ContrilCl:No. 

le~ 

1~ 

I~· 

ln rt.!IM by 

1·~ INSlAUATION 
CONTRACTOR 

IElECTMCIL. = 
IELECT11oc::A.L 
INSTAU.A TION 
CONTAACTOR 

I •~'°'· ' I 
~ .... ,] 

I 

BOMRev 
upd• tin!I *"'• 

i~m 

., 

~ 
,.,. 

' 

1):} 
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I I lccosa1 IELEC~ 

''" lsot h.cP Jsoc looo IBQP l.401 lco3 IML lnos I unit(•) I I ElMc.h f 1 kV insi&tocl )lt!lbw 1 a•-n INSTA.lJ..AT!a'/ INSTAll.AnoN I ., 
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IU<.sN-CO-IOOO·EL·TS-0007-01 

rELfCTfUCAl I I 1~1 /ElfCTRICAl .,,. lso1 ILCI' lsoc lnao laoP l.eo1 l11H IML l5l t4 I unit(•) I I B;atch '<'fl'ka -ti MM! llriice type VS, INSTAUATlON INSTALLATION I ., 
Conductor dawn at 45• CONnV.CTOR CO«TRACTOI\ 
'Conductor 1in: <l.'O AWG 
w~~1c1tto•1 1s 

1~;~=:~~~54!::':01.t 
mm!PS 

B Mc:h 1:=of==~:::i:.~or /,IJ<.sn=--fl . .,,,....,7.ol IELECmlCAL 
I I lc=QI I ELECTRICAL ,,,. IH1 JLCP' lsoclooo IBOP]401 l•OJ IML ln11 I 1mlt1•I I I IHSTAUATION INSTAUATION ., 
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SHOAL COVE TRANSITION-COMPOUND BILL OF MATERIAL· HIGH VOLTAGE EQUIPMENTS 
HarcMtare & Conduits 
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m1 LCP soc """""" ...... ML .... ...... 

.... 501 LCP soc 000 &OP 401 OOJ ML. 5650 un~1) 

.... 5411 LC, soc """"' 401 OOJ ML 51555 IM'li~) I 

..., 501 LCP soc ... """ .. , ... ... ..., IHHl(sJ 

"'' 501 LCP soc •OI IOP ...... ML 55U: Uflll(•I 

:~::·.~i: I~ lhlm c.t.ilcd Ducriplian 

DIAD IEMJ CLAMP TYPE IUWJY CUW'30A-E Oft 
l1EOLIVA1.EHT 

U:P SpKfficMion Docu• tnll 
ALS Spl!Clflcatlon Oocum1,,1 

...._.str.ng91~-9d~ c;~. l1Ll(..SN-CD-acm.E.L-TS-002f..4)1 
FordndendattaehlMfltol 12.•...md.lrnoweldwP. 

HOT DIP GALVANIZEOITULSHA.CKl..E 5aE ,1.9 

- 1"'·· 
HIMdp~••lihlicUeW.15~-(S.la")· 
201208 
i.Atmeleklad1n.2kN(-400001ls) 
e>p.mg 24 mm (0.N'). l lLK·SN-CO-IOOIJ..EL-TS--0026.01 
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·-
...... 

aatdil 

Clearenc:• lef'91t1·&8mmf).5") 
CJw giiMvalliud ~ GflO. 5 boll 1S,9 111111 (Sir), nYt 
(N.trilel1430Jet 
lftllmftns.stMICllllllM'f*, 
Rlt.!•!E9dr-W....wnbet2Sl'll8 

1HElo WN-OIAO ENO ATTACl-N!Nf 

Fc.r !ind end •~hmm of 12A rrtM ;1Mmowlld ··•h. 
lnc:~-dHd9f\d~(ltm5S15) ----tjrOlond~f--5311) 

SH:IL.DV.,RE ATTACMllNT SUBSTATIOHFHDiR 

'°" dKtrnimtDf 1'2,-4 rT'ITl~Wh. 
lrd.ldinsl "'1• dH d •nd cllmp 1•~m 551 ~ 
on••nd'icfshitCkle 
OMgrOWtd ..i.ll'fl(hm 53T2) 
w- "owtd Nmprl-5371) 

so- FLEXl8LI COfltJtUCJ:ATEDORAHGI COfC>llT 
, 0..fOCABlE 

CONNECTOR FORIO""" COMOOATEDOAANGI 
C::ONOU T 

For~50-~condla 
tllljll...., bax. 

~CONDI.AT GO !Ml DIAMETER 

'PVC cond11~ 50 mm (21 Ml'T*1al dlamttlf 
~typcolbov1groundi-lstahtlon. 

l'\'C CONDl.l'T IDO 11'111'1 CIAMETER 

8*'t ~==;!.~· 
~ CONOUIT 50 "'"' DIAMETER 

l atd1 [PVCeonduil:SOmmd..._., 

...... 

..... 

EIKR .. typ1082. 

:PYC ELBOW!o _.. DIAMETER, tt-t:OO llllM 

PVC..,._SOmni~ 
R~:600mm 

Etodrlc11t)"?flOl32. 

to• PVC ELBOW 1DI IMI Dllt1tETER, ""'°°
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fbclUs:flOOnn 
Ellc:tric9ltp082. 

f'\IC COi.TEO STEl!LPIPI STRAP 2 H:ILEI '0" 50 
1n111 ""CPIPE 
~ l'!o~• PVC c:.o.1i.cl1olH$~ 
f6tSOmm~ ... 

ILK-sN-GO..aooo.-EL·TS..ooii&-01 

11..K·SN-CCMJOQO..!_L.-TS.(11)26..0l 

IU<-SN-c:o-IOOO-EL.-TS-«J06.01 

l1lJ(.Sff.CD.ICl(J()..fS--OOOIM)\ 

IU<-&N..CG«lQO.a,.TS-Q006.0I 

1~-TS-O:JOt.o1 

I LK..sN-CO-IOOO-EL-TS..QX6.01 

I LK·Sff.CO«IOO-!L-TS-000&-01 

llU<~-TS-OOOM1 

I L.J<-SN-Cl).8000-£l.TS-0006.o1 

S~•r 

IGE (SBC) 

GE(S.BC) 

'GE (S8C) I 
ELECTRICAi... 
INSTAUJ.TlON 
OONTIW:TO• 
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IN.STALl.ATION 
CONTRACTOR 

ElfCTRICAL 
INSTALLATION 
CONTRACTOR 

ElEC"""" 
lNSTAU.AT'ION 

"""""""° 
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INSTAU.ATlON 
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El.ECllOCN.. 
NSTAUATIOH 
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ELECTRICAL. 
INSTAUATION 
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El!CTl\ICAL 
INSTALLATION 
CONTRACTOR 
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WSTAl..LATION 
OOHTI!ACTOR 

ELECTl'l!CM. 
INSTALLATION 
OOHTI!ACT°" 

,._,,.,. 

M1n11f" turN 

HALCORDoaarncntNc.: LK..S-SD"521)-EL-0t1.0001..(11 
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COOO<l1 

°"""'' 
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'coooo1 

COOI01 

""""'' 

I""°"" 
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---
lU!.CTRJCAL 

hNSTAIJ.ATION 
CONTRACTOR 

---
f lfCTRICAl 
llNST1'll.JoT10N 

~R 

IEUC1!0C>L 
HSTAIJ.A110N 
CO>ITRACTOR 
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SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS OR Ccd.IMtnt No,! ILK·AS..SD4120-EL-GOl.000t 4 1 Re ... No.: 

Hardware & Conduit s AU TOM Cloo.lm.it No.: L.CP..SOC.OOO·&OP-401.(103-ML R4111Ho.: o< 

=.1 , _ , =:=.~.: ' ~' "-~~ LCP SpteflcMiiorl DKummt I Catatogue,._.. Supt)t!eodby ,,.ou~.1 
ColltiCWT-ct~ SupplNr MMuf.acbllllt ln1UU.dby 11pd11~V!e 

ALS Sp.alkdori DocumeM Of OtlhMg lnfor~llOl't ContrACCNo. 
"'m 

I 
TRANSITION COUPt.EA FOR 60 m111 CONDUIT 

Jsot ILCP !soc looolacP f401 fC«1 IML Imo I unilll•> I I 
W..rprwtn,...._~ ll<CllOCAL ElECl!OCM. 

I ..,, ·- IF.,~50-PVCcomMI ILK~lllODO-f.L·fS.0008..m INSTAUAllON C00501 ~TAUA1ION .. 
~SO mm ~~6-llstic cor.dul COl'lT'RACTOR COITT1lACTOll 

T~SITIOH COUPl..lR FOR l eG mm CONOLIT 

~"""°°'~~1001'm llU<·SN-ro«XJO..El..TS4Xl&m ' ElECTIU:AI. I I laxom IELE~ .. ,, !S01 !LCI' lsoclDeDIB<>P l.t01 lem IML fun I unh(1.I I I lat;i:ll i**tg 100-PVC condUi !NSTAU.AT!Of'I INSTAU.ATlON I Ol 

to 100rnm liq\lid·itJht oonillml:. 
CONTAACTOft CONTRACTOR 

UQUIO·TIGHT a)NQUf SO,,.. DlAMITIR 
ElEC""""'- l!lECT!OCAL ..,, lu1ILCPlsoclooo l10Pl• 1looslM1.. lms I Wli!C•l I I aMdl 1~ ...... ---k~ I UC-Sff..CO-aOOO.ETMms-01 NSTAU.ATION ""'""' IHSTAU.ATION I .. 

Oi:wndtr:SJ ..... CONTRACTOR CONTRACTOll 

WQU.D-TIGHT CONDUIT 100 •• DtAMETER 
E:ll!CTRCAL. ELEC'TRICl\l 

151511 (Mil (LCP lsoclooo JBOPl.01 l~1IMl (5111 I unil(1J I I ·- IJctujd-tigHl'Mdiisf!Ol"..tali:.:;ondui:. llJt..SU.eo-aoc:o.a..TS-Ol0&-01 INSTM.LA'TlON COOS01 INSTAUATlON I ., 
C:UllMIW'.100/TWn. CONTRACTOR ""'""""""' 
LJQUD.TIGHT CONNECTORF°" et MM CONDUIT 

L.iqlMl.f9hl c_,.dof ELE.CTRICAL ELE""'1CAL .... lisot !LCP lsoclooo l10Pl.01 lo03 IML 11110 I unills) I I latch l rClf~ctingSOmm lq~light.:;ooduH I U(oSN.CO-!ODC>.EL• fS·OOl'.>3-Dt INSTAu.ATlON C005<l1 INSTAUATION I .. 
IOll)or-..:;llonboot. CONTRACTOR CONTRACTOR 

UOUID-TIGKfCOHHICTORFOR IOfMftll~ 

~COl'll"ltCIOI' ELECTRICAL 

I I Jc-1 
IELfClRICAL 

''" l!5ot ILcP l•oc !ooo 1eoPl401 1003 [ML Jun I unlt(•J I I e . tct. 1::,c=~~mm liquio:f.igtt condut l lJ<·Sf+.CQ,.e(Xl()..!L,..T.$..(IC.IM-01 INSTAU.Al'ION INSTALLATION I 03 

CONTRA(;""' CONTRACTOR 

STAINLESS STeELHMP 

stWii.u:1!4llll :1tr1p20mm "-r!1• ElECTl'l:ICM. 

I I I=--· 
IELECmic.l .... lso1 ILCP I soc looo l10P l.011003 IML !ms I lltlil(•l I I l•ch forfOcingllqujd.tightcondullandgroundcorductof MTAUATlON INSTAU.ATlON 

111'1•..Ceelsndl.ll .. COITT1lACTOR CONTRACTOR 
~ ..... budllM. 

ALUMIM.JM SIWO«.E SLIPERST,_Uf (Mi\~ 

A1200 ""'"'1''ngl• .tlll'ninwmch•nnel 

I 
'ELECTRICAL 

I I I=· 
IELEClRiCAL 

1 .... l&o1 ILCP l.soc loao l10Pl601 1001!'-K (51111 I unil(•l I I l :tk:h INSTALLATION INSTALLATION 
Oimonllio~ 41..Jmm l( 41 ,3mm CONTMCTOA ""'""""""' L.anglt:l!lm 

AU ,MNUM SIHGU .M.ftRSTRUT PVC lNJ 00\Elt 

8;atch l~1·~c=••in!Jl911!un*lumcNnM1 I 
I ELECTRICAL. 

I I I~ IELECTltlCAL 
so1 [t.CP lsoe looo IBDPl'°1 lom !ML IHllS I unll(•I ] I INSTAL.lATION INSTl'IUJ.TION 

CONTRACTOR CONTMCTOR 
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SSTR Hardware 

.... ... ContndorT .. """*' .... 

u so lsa1 ILC:I" Jtoc looo l•OP lto1 loas I"'- llHO I Uftlt(s) 

m i lso1 fL.eP lsoc looo flOf' l41t1 lto:i IM.. IH$1 I unl(sJ 

5552 Im ILCI" lsoc looo l11 0P 1•01 loo:t Ir.. IH '2 I 11n1t{s) 

H5l l&u ILCP lsoc lo.o l•or l, 01 loos ltiL IMA I unlt(sJ 

"" ISC11 ILCI" l1oe looo lsoP 1•01 1001 I"'- IH'4 I unft(•J 

5''Sl5 ls.1 Iler laoc loeo llOP l-401 loH IML ltus I ~"I 

sw 1501 ILC P' !soc looo IBOP 1101 loo:i (ML IHH I unt(s~ 

KS7 IM1 ILCP lsoc ltot IBOP l4t1 I~ IML lmr I unats• 

165& [501 ILCP l l OC IOGG 1111011' 1401 IOO:t IMI. IHH I unlt(s l 

HH lwi ILcr fsoe lllOe l90P 14'1 Ion ,.._ IMU I YnlC:•I 

su o 1501 ILCP lsoc looo llOJ' l-4411 loo:t IML 11590 I un11:151 

=·=I~ 
'-o.ldOirx rt,Uotl 

SHORT STUD FOfl .... P'OST INMJU.TOll 

Slza '3/~ • tDUNC 
Length: LOAg tl!M57,rw11(2·l l-4"), 
Shrolside:S,7 t"H1(11 
K·UNE INSULATOR W KLOPCl'l7 DI "'t" ;..,.1, nt 

STltNDAl\D l:\"l!NUTS, MM·FORQED HOT PIP 
GALV.vtt!D STEIL 

8dlDiMl:tt-(J,14") 

.. tc" ~al?.T1n111(t/Z') 
Oppmng: ll.t nwn (M/21 

.. 50.lnwn (z.tll") 
H• 71.l-l3") 
'9JIU!ll!:ll6'°1Df....,. ... 

STANOARD Mo\CHINE IOll (CRO:SSA~ BOLT O" 
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latch IBol L.angl)l • l04.llN11 (U 1, 
'""""adLMtfl"•l62.4fflno(r) 
Oill. l t ...... (3141 
..._.B8El9U12or~ 

LAG SCMW. HOT DI' GAl..VAMZEO 

l..Miglll127-l'I") 
Diil. 12.7111t11(1121 
HU&8t:L'50l755or..,;,o•nt 

OOIAloLE..Al!:Ml:HO l'Ul.L THl'.IAO 80LT ti.OS mm 
(314~t. HOT 0 1111' GAl...VAMZED STiEL 

Ca"'l'letitdvdlh ••qUll!• no•!• 
lk>I Le"!flh•408,•mM(ll1 
HUBBli~ HUI !ii!_....,_ 
DOUllJ...E...tJtMNO l'UU. T""-!AD80LT1 9.0S""" 
(3fr). HOTOCPGALVMlzeOSTEEL 

lblcll 1~ ................. 
;8oll-eth•eot.•-C241 
~l ................ 

GALVAM!ZED ITllP. IQUAl!:f CURVED WASHER 
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Hctu 0.... ~0,'4 1'1\'1\ ( 13" 1 r") 
Bc*O&l, ta mm (31'1 
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BoltCM. UITYl\(3141 
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1
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"""'" 
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I 
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I 

I 

I 

I 

I 

I 

I 

u;p~ioflDocll!Mfltl 
AU S~cl"IC.-..Oocumtni -· 
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I ELECTR1CAl 

INSTALLATION 
OONTRACTOR 

IEUCTRICAL 
INSTALLATICf\I 
COHTRACTOR 
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INSTALLATION 
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INSTALl.JITION 
CONTRACTOFI: 
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COHlRACT"' 

I ELECTRICAL 
INSTALLAnoH 
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,...21M3 

--·dYI'" 
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!INSTALLATION 
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CONTMC""' 
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INSTAU.ATION 
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- - -
ELECTRICAi.. 
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CONTRACTOR 

-
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---
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SSTR Hardware 

"°m 
No. 

Canb.ctar T91 NUl'l'lbtl 

5"1 lso1 ILCP' l4DC looa laoP 1•01 looJ I"'"- lus1 I i.M(•) 

HU 1i01 ILCP (SOC loo• lao" 1401 looi [ML lscn Ull ltltl 

HO ]1111 IL.C,. l•oc: IGOO f80fl [ 401 !OOJ I K jHQ I Ul'll'!• l 

HH lsot ILCP lsoc laoo lao,. l•ot Ion lr.t.. IHH I unit!•/ 

&HS ls.1 ILCP lsoc loo• !BM IHI looJ !ML lss" I 11n1t1s1 

SH7 !sot ILCP lsoc l«WI fltOP 1'601 Jecn IML [SH7 I llftlllt.l 

:::=.:.': 1-:-

.. "" 

ll4ftl 01Ulled Descrlptlon 

UTitA H!ltVV Ollrr ...... ..._... f'\Af10flM IOC7 
jn.a l4r) WIDE 

j1n~pnle$ l- 10 f-lwlgth:ilt2 mm (17tl) 
ei!am L• ngth fOM mm (ZQ n) 
Unif"""'V• i \J!;:iMl!Hld; 1!&13 1b 
Singl9wn«111 Vt1~f1~;*633 1b 

nw- "'•"ic91 btdt: 3700" 
HJ88a. llCPEHOl IZ 

IALUMNUMAU.OY S.Tk.UGl-n'BOLTlO Tl!t-.iAL 1 
1A 1M AASCT0"°"4 T~ , Ab 

For connecfllg 1 • AN:.4/0-266t.4CM;ACSl\ ll........a 
f4.WGc:onduetol' 
loNfMA 4 Mrmln1l ped. 
fou'!Ma l pitd"-'dlh ·79 '1YT1(~'} 

Comp1111 • ...., ............ boh. 11Yi. ... .i~ 
$f:l'COl' •~NC-1).'4Allf ...... ...-.i 

iLLillWiJMALOY f M>LTEOC' 
IAL.lUNUMCMll MMt TO CAal.! TU 

fot.:..W..tiot»blt~ 

··~' I::;:.;.. MC ... , .. """'' • ""' ...... _ 
Tap: 1 • Mt:. <ll0-281 MCM; ACSf{ #4-410 AWG 

"""""M ~·Wh••INH1 .. bob,1111DandW1~ 
SEFCORSAC:ltCT·1l1l oreqiivaWll 

Y T-COMecTOitm ALUMNW. 
IAHDCMH:,_CAlla TO CA8U: 

ICondudOf " ""' °' r.,: 
•.11ct1 l~~~~~~~~)Slf-~t.1CM 

'Wio•h•SU21M1t2-314'). 
L~•13'.71T'n1(541tl 
ea...,.i.i • ...,, ............. ,,.,. bok. AUis and--~ 
8URHJY~«~...,_ 

[two HoU~COJEUCTofi lONO 
BAME\. 

~tlf 75D MCM CDldldcw 
&Mch Jstud HaSld• 12.7itt1" (1121n) 

Studllolll11piidi111 "46 nYn (1-3/4in) 
To~l lon!14~ • 171,Smm ('.791) 
&URNOV lfV"382N ~ oq!li¥toler+C 

I
UFTS.OU~ YILLOW~ePOLE 

Pd.--= un• - <<tSFT).a.-1 
Mn,.,.....~--lvp686-C271 
r.im...n Qr....,,_ .. s foal tr._ bu"'- IC»J -

""' ST~..JOM!$MOcS.i« ...... I 

l.C'Sptttft.c:.ttkintlooKwmc-nt l 
A&.I S peclrk11io1tDocll!Mnt 

11.tpplicf 
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fLl!C1RICAl 
lliSTM.LATIOH 
CONTftACTOR 
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INSTAllATlON 
OONTMCTOR 
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INSTALLA110N 
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INSTALLATION 
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INSTAlLATlCN 
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,._:n•x 
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""""'' 
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IHSTAU.ATION 
CONTRACTOR 
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INSTALLA TION 
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Boll$, Nuts & Washers 

,..m 
No. 

eontracmr Tao tl.IMMI ""' 

sro2 l so1 ILcP lsoc lnoo !aoPl40t lotJ ]ML 11102 I uni11C 1l 

mt l5t1ILC,.llOCleotlBOPl•tloo)IML l51otl ""'11•) 

'101 1501 ILCP lsoclooo l10Pl401 l10J IML lrro7 I unh(•) 

115710 ]501 IU:P lsoclooa IBOP l401 I003 I..._ !'710 I uni1[sl 

lmt lsot ILCP lsoc looo llOP,._,t I•> IML lrr21 I unil(sJ 

"'' 5C11 ILCP l50Cltot l10P l401 JooJ [Ml l51JO I urall(s) 
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1

~na!£<;?f Lower Churchill Converters and Transition Compounds Project 
SHOAL COVE TRANSITION COMPOUND BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENTS 
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~na!s.«i?r'. Lower Churchill Converters and Transition Compounds Proiect • SHUAL COVE TRANSITION CuMPOUND BILL OF MATERIAL - HIGH VULTAGE EQUIPMENTS INALCOkeiocum-t: No.: 11.K-AS~.001~1.01 Aav ND. : ,, 
Bolts, Nuts & Washers IAUTOMOocumeM ND. : l.Cf'~-401.fOi...._ I Re.ND.: 

ltom Eq .. ~ll.IQfot -·· Hl'nlD•tlliltdDucriplion LCP S ptelficatiofl Ooc1m"nl I CallloflM Numh.r S11ppl ledby 
I OMRtv Comnt.nt1 

ContraetorTagNLIMber '""" Suppli.r M• nYf1ct1trt1 ln•talled by 11pdatin9th• 
No. Monopo~ 1y1Wfn "" ALS Spedllcatlon Document or Ord1~.,g lr1formation Cori111cil'4o. Item 

IT~S5 $TEiLQUICK BOLT i min aAME.TER 

a.riffll slnil qUck bol &S31S 
oi..m.•t1.6- EUC'"""'- ELECTRICAL .,.. !iOI LC:P •oc 000 BOP .-01003 ML 5"195 ~fil l) Bard! l~:~- f'llSTAllA'TION CO<IOOl f'llS1'M.l.A'llON " lhrMdff"'°!Jlh: 18nm CONmACTOR CON~CTOR 

~wilt'll'!IJl, l\at Mdtcd!Wil:Shor 

GN.VAH!Z£0STEEL80t.T 11,1Mm DtAMETEA. L ... _ 

HIUVo""'~" 11 .. 1 bol 
8.EC"lll.CAL ELECTIUCAL 

''" 1501 LC" IOC 000 llOfl 401 ~I ML 45121 1.1nll(1I llu ch 
Gr1cl15 

INST Al.LA TlON C005<)1 INSTALLATION ,. 
Ollmotor; 15,9rnm 

CONTIV.CTOR CONT1'ACTOR 

LN!glh: SOmm 

if' 
p,.~~·-

::JJ WV 

CIMFP Exhibit P-03017 Page 152



~' ' ~~,na!S,c;:?f1L _ Lower Churchill Converters and Transition Com ounds Pro ect ~ 
HOAL COVE TRANSITION COMPOUND BILL OF MATERIAL- HIGH VOLTAGE EQUIPMENT tw.cooOD<umeMNo. , u<..uo.as>Ul....,,...,,~, •w No., "' 
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Document Front Sheet 

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

COOSOl -001 Lower Churchill Converters and 
Alstom Grid Canada ULC. 

Transit ion Compounds 

Document Tit le: Total Number o f Pages 

Soldiers Pond Converter Stat ion 
Incl. Front Sheet 

... 
Bill of Material - High Voltage Equipment .~ 61 

Q. 
CL Contractor Document Number: Revision Number: 05 
j 

11'1 
~ LCP-SOP-OOO-BOP-401-001-ML 
0 ... 
u 

"' 
Supplier Document Number: Revision Number: ... ... 

c 
0 u 
0.. 

~!: NE-LCP Document Number: NE-LCP Issue Number: 84 
._uc 
ZE ILK-AS-SD-8221-EL-GOl-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 ANO/OR SELECTED 8YTHE 
CONTRACTOR.. NOR DOES IT RELIEVE THE CON TRACTOR FROM FULlCOMPUANCE WITH CONTRACTUAl OR OTHER OBUGATIONS. 

0 1 - REVtEWm AND ACCEPTED - NO COMMENTS 

OZ-REVIEWED- INCORPORATE COMMENTS, REVtsE ANO RE.SUBMIT 

03- REVIEWED- NOT ACCEPTED 

04- INFORMATION ONLY 

OS- NOT REVIEWED 

0.. Lead Reviewer: Date (dd-mmm-yyyy) : Project M anager: Date (dd-mmm-yyyy): 
u .... 

I 
w 
z NE-LCP M anagement: Date (dd-mmm-yyyy): 

G!:n!:ral Comments: 
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Labrador-Island link limited Partnership 
Contract CDOSOl-001 

Lower Churchill Converters and Transition Compounds Project 

SOLDIERS POND CONVERTER STATION 

BILL OF MATERIAL- HIGH VOLTAGE EQUIPMENT 

PHA-ILK-AS-SD-8221-EL-GOl-0001-01 REV 
PHA-LCP-SOP-OOO-BOP-401-001-Ml 02 
ASSUMPTION: 
PRIORITY 1 _ FEEDERl _AC FILTER F2 + F3 (Refer to SLD signed on 02/03/2017) 

• ~nals~r 
PROJECT 

PREPAREO 20-Jan-17 lvo G1or1ie.., IG Lower Churchill Converters ind Tnnsition Compounds Project 

TlnE 
VEIUAED lG-Jan-17 Asbed Kojokion AK 

Soldiers Pond Converter Station 

APPROVED 20-Jan-17 Erk:Gutmond EG Bill of Material - High Voltage Equipment 

DATE NAME SIGNATURE 

Alstom document number Alstom Na/car document number LCP Stat us 

Rf!visfon 

LCP-SOP·OOO·BOP-401-001-ML 05 B4 

Internal documt:nt numb~r(wht:n applicablt) Internal 

Revfsion 
ILK-AS-SD-8221·El·G01·0001-01 Page TOTAL Sheets 

02 52 

Thts doaarntnt IS the tJll(kJ.stw property vf ALSTOM GRID ¥1d sMI not be lfstd. copttd °' t~~ to third SNlbEs withcu pnor 1uthonution 

CONFIDENTIAL 
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SCHEDULE OF MODIACATIONS 

CONTRACTOR 
DATE MODIFICATION CONTENTS 

PAGE / 
COMPANY REV 

REV SECTION 
PREP. VER APP, 

Al 01 8-Sep-15 IG AK EG Or~Jnal issue 

Bl 02 .J..Jun-16 IG AK EG l$$Ued for Implementation and Use 
82 03 27-0 ct-16 IG AK EG Issued for lmolementation and Use 

83 04 ID.Jan-17 IG AK EG Issued for lm JJlementation and Use .. OS 20-fan-17 IG AK EG Issued for Implementat ion and Use 

9;)1 
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Reference drawings 

ILK·AS·SD-822D·EL-804-0001-01 SOLDIERS POND CONVERTER STATION/AC YARD POLE 1 SIDE/PLAN VIEW AND SECTIONS 

ILK·AS·SD·822R·EL-804.()()01-0l SOLDIERS POND CONVERTER STATION/AC YARD POLE 2 SIDE/PLAN VIEW ANO SECTIONS 

ILK-AS-SD-8220-EL·D99--0003-01 SOLDIERS POND OUTDOOR HIGH VOLTAGE/EQUIPMENT MOUNTING DETAll.5-AC YARDS 

ILK·AS.SD-8220· EL·D99--0022-01 SOLDIERS PONO OUTDOOR HIGH VOLTAGE/EQUIPMENT MOUNTING DETAILS-DC YARDS 

ILK·As.S0-8220·EL·099·0023-01 SOLDIERS POND OUTDOOR HIGH VOLTAGE/EQUIPMENT MOUNTING DETAILS-AC FILTER 

ILK-AS-S0-8228-EL-804-0001-01 SOLDIERS POND CONVERTER STATION/CONVERTER TRANSFORMER & AC DELTA/ STAR POLE 1/PLAN VIEW ANO SECTIONS 

ILK-AS-SD-822P·EL·804-0001-01 SOLDIERS POND CONVERTER STATION/CONVERTER TRANSFORMER & AC DELTA/STAR POLE 2/PLAN VIEW AND SECTIONS 

ILK·AS-SD-822G-EN-801--0001-01 SOLDIERS POND /VALVE HALL POLE l /GENERAL ARRANGEMENTS 

ILK·AS·SD·822U·EN·B01·0001-01 SOLDIERS PONO /VALVE HALL POLE 2/GENERAL ARRANGEMENTS 

ILK·AS·SD-8228·EL·801·0001-0l SOLDIERS PONO /DC YARD /GENERAL ARRANGEMENT 

ILK·AS-SD-8221-EL-899-0002-01 SOLDIERS POND CONVERTER STATION/GENERAL GROUNDING GRID LAYOUT 

ILK·AS-SD-8221-EL-899-0003·01 SOLDIERS POND CONVERTER STATION/CONTROL BUILDING/GROUNDING PLAN 

ILK·AS·SD-8220·EL·B06--0001·01 
SOLDIERS POND 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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CoMrolrMftl 

AC,.t.enM~ 

Equip..nt 

Bill OF MATERIAL ! BOMl 

LCP-NALCOR 

SOLDIERS POND CONVERTER STATION 
BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT 

......... 

Controlilld Pt C roonu•quipm• n.l 

Cirou ndlnt CO!'lduc.tor1, Roch , Graund~nt COnJlfflOfl (w•ld.ct, c;ompr• nlon, boh.c!J 4nd br•kh, Cir<>tJndint ruu, 
F•n~• croul\ltln1 "'•t.t1aJ. 

Ovetto.M line Mrdw••, s;hiiMd ..U.• huitwu • , PVC c.<W1dorib ..,.111 ,-lltif\P, ~t.e.t itonllufll • nod ftttitip, fl•• lbl• 
cm<.dufb M d fiUlf'llP 

Da<11ment no 
HE 0oc'1n'!iuit no 

ILK-AS· S0· 8221 ·EL-G01-0001 -

s .. 11i1 

I--~~~~~~~~~~~~~~~~~ 01 84 
LCP-SOP-000· 80 P· 40 1-001-

ML 

P~5de41 

... ..... Followtn1 Lu tS M•t 
Sll~t 
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~~na!s;qr; Lower Churchill Converters and Transition Compounds Project • '" . ~:; t'UNU L;UNVt:K I t:K INALCOR OocumMtNo.: LK..AS4iD .. 121-EL~01.000 1 .. 1 Rev No. :I I< -
EQUIPMENT ALSTOM DoctMTMnt No. : LCP.SOP.OOO-BOP-411 ... 1·ML f Rev No. :I "~ 

Item Equipment leg lor Monopole hem Oet• ll DescripUon LCP Sper.lflutlon Document I C• l• logu• Number S uppll1td by 
ROM Rev 

Commcnh 
No. 

CoMractor Tag Nwnb« Uolt 
_..,. ... 

Qly ALS Specilc.1tlon Document 
Supp~r Manul.1cturer 

or OrdeJlng lnfomtatlon Conttat1 No. 
lns;UHt dby upd11tlng 

thellll!m 

-
1'2:%S-CP...fl'-0001 BatterWulet. 

ELECTfUCAl ... , 111 LCP SOP 011 BOP 4G1 00 1 ML 041G 1 uni t(1) 822S-e,-17.00Q2 ' HMI COITTROL PANEL GE (SBC. Capil:i.19 
CD<01 IN STAllATION OJ 

ONTRA"'"'"" 
SZ2.l·IAT·f4.1001 ELECTRICAL 

0030 501 LCP SOP tM BOP '°' " ' ML OOlO unltls ) m.J-IAT ...... 2001 

' 125VDCBATT'ERY GE(Sll<:) 
8all.riud911 

C0501 INSTALLATION 03 
mx-9AT .... t"' C.1pbl• 
G:ZX.aAT...__., CONTRACTOR 

8221.8AT~tot1 
ELECTRICAL 

0031 &01 LCP SOP 00<> BOP ... , " ' ML Ml1 unitf1I 8225-aAT.""2001 ' 48 VOC BATTERY GE(SBC) Cfl501 INSTALLATION 03 
CONTRACTOR 

11222-C;l'-17..eoN ,.,. 511 LCP SOP 000 BOP 4t1 001 Ml. 11'2 unit(sJ o=M'-"-

ELECTRICAL 

' AUXILIARY AC·OC CONTROL PANEL GE(S8C) C0501 INSTALLATION 03 
CONTRACTOR 

~·"' ELECTIUCAL .. ,, A t LCP SOP ... BOP 411 001 ML OOll 1.mit(1) ~- VALVE COOLING SYSTEtl-l.11 GE (SBC) CD501 lf\ISTAU.ATION 03 
C2X-MCC..•M002 
l:Z2Jl.MCC..12-100Z CONTRACTOR 

122J.SW.tt-1 DOZ 
ELECTRtcAL 

0034 ~1 LCP SOP OGG BOP 401 IHl1 Ml OOU unil(s) im.1..sw.u.-2002. ' VALVE COOLING LV DISCONNECT SWITCH GE (SBC) CODS01 INSTALLATION " CONTRACTOR 

1122J-.oPS.OHI01 ElECTRICAl .. ,. H t LCP SOP ... BOP 41>1 • 1 Ml I03S uniel~I 
l'Zal.of'a.ti-21J01 . SWITCHBOARD GE(SBC) °°"'' UiSTAUATION 03 
122X-DH42>1001 
122X-OPS·l'2-2001 CONTRACTOR 

ELECTRICAL 

0036 501 LCP S OP '" BO P 401001 ML 0038 unit(sl 1225.,SWQ..IZ<GODl . EMERGENCY SWI TCHGEAR QE(SBC) C0501 INSTALLATION 03 CONTRA ___ ,. .. ,, Ht LCP S OP ... BOP 411 001 Ml. H l7 .-n'C(i) 
.,,._....,_ ELECTRICAL - ' MAIN SWTCHGEAA GE (SBC) =· INSTAU.ATION 03 

CONTRACTOR 

*22.l-<:Hf'.· .... 1001 ELECTRICAL .... 50 1 LCP SOP '" BOP 401 Ol1 Ml 0040 un1tls) 
822.J.-GHfli· .... 1D02 . 125 v oe BATTERY CHARGER GE(SBC) C0501 INSTALLATION 03 
anJ~·MollDO\ 

822.J-cHfl ..... ZMZ CONTRACTOR 

1!1225-eHJl.4.1001 ELECTR ICAL 

0041 501 LCP SOP "' BOP 4t1 G01 ML tl41 unil(s) 9Zi:fi.CMJl. ..... 1002 . 46VDC BATIERY CHARGER CiE(SBC) COS01 INSTAL~TION 03 
92:15-CHJl.-11-:Km 
'22:1-<;Hl\-11-2001 CONTRACTOR 

-· .. , LCP SOP ... BOP 
'"' f01 

ML .... ~·-unit(s) .,,.,,.,..._, ' 125WC FUSE 8 0X GE(SBC) 
ElECTRtCAL 

C0501 INSTAUATION 03 
CONTRACTOR 

0043 '" LCP SOP ... oo• 401 tot ML 01>43 1:22S~.U.t001 unit(•) 1225.FU.-.2001 ' 48 WC FUSE BOX GE (SBC) 
EUCTRICAL 

COS01 INSTALLATION " CONTA.ACTM 

..,.._,.., 
ELECTRICAL .... "' LCP SOP ... BOP . ., 111 ML - unit(•I 

.,,.,,.....,.., . t25 \/DC MAIN PANEL oE (SBC) C0501 INSTALLATION 03 ................. -=--- CONTRACTOR 

'22M>l"•·U.1001 ELECTRICAL .... .. , LCP SOP . .. BOP 611001 ML .... wnU(s) 1;221..Cfl ... , .. , , .a voe MAIN PANEL CJE(SBC) COS01 INSTAU.ATION 03 
S22$.Cl' .... 200, CONTRACTOR -.. , LCP SOP ... BOP .. , 001 Ml .... :122.J.Of• ..... , ... 

unO(s) . 125 voe OIJTOOOR EQUIPMENT chtr~n Pare! GE (SBC) 
ll:ZJ-Of' ....... 

ELECTRICAL 
C0501 INSTALLATION 05 

CONTRACTOR 

0047 '" LCP SOP '" BOP .. , D0 1 ML 0047 llW..Ofl•.a.tOOJ unllls) 
'22>1...0P•-a.tclOJ ' BUILDING SERVICES DISTRIBUTION PANEL 

ElECTRICAL 
GE (SBC) C0501 IN STALLATION OJ 

CONTRArTl'\A 

........ ..-. OUTDOOR EQUIPMENT DISTRaBUTK»I PANEL 208i120 
ELECTRICAL. .... '" LCP SOP -BOP .. , "' N L .... unlllsl .,,........_, ' V0< GE (SBC) C0501 INSTALLATION 03 
CONTRArrno 

.... "' LCP SOP '" BOP '" 001 ML .... irnJ-OPS·fMICICW 
unltfs l li22X-.oPa 0n.ooo4 ' INOOOR UGHT\NQ OISTRIBUTION PANEL GE (SBC) 

ELECTRICAL '(\ q C~01 INSTALLATION OJ 
CONTA'Al'"Tfll'a 

J~V' 
\ 

~ JJ 
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~.na!~Ar, Lower Churchill Converters and Transition Compounds Project • SOLDlt:t'(::> t"'UND LUNVt:RI t:t'( NALCOR DocilfMflt No. : LK-AS-SD4121-EL-Gt1 .... 1-11 Rn No. : f ~ -·-
EQUIPMENT ALSTOM l>ocurnfflt No. : LCP-SOP.000-80P...411 ... 1·ML Rn No.: IV· 

Item Equtpmenttag ror MonopOh lttm Oetoiil Descrlpllon LCP Specinatlon Docllrl"llnl I Catalogu1 Number Supplladby 
BOMRev 

Comments Contnet01 Tag Number Unit Supplier Manufactu11r lnsU!ledby updating 
No. Monopote •)"tern Qty AL.S SpedrbOon DocWfWnl °'" OJdering lnfonnalion ContJK1 No. lhe item 

-
nlJ•T..a..GOCQ 

ElECTRICAl 
0 0 50 101 LCP SOP IOO BOP 401 "' ML 0050 unltj.11 

llZZlf·T-1~ 
. BUILOiNG SCE AUX:UARY T RANSFORMER GE(SBC) Ctl001 INSTALLATION 03 

CONTRAr'.TOR 

'2U·T..P.0002 
El.ECTRICAL ,,., 501 LCP SOP 000 BOP 411 OG1 ML "$1 unitl •I . OUTDOOR EQUIPMENT AUXILIARY TRANSFORMER GE {SBCJ COS01 INSTALLATION 03 12211-T.ai.ooo:t 
CONTRACTOR 

..,._T..,_ ELECTRICAl -· At l CP SOP 0 00 BOP 411 OG1 ML NU ~·l . INDOOR LIGHTING AUXILIARY TRANSFORMER GE(SBC) COS01 INSTAL.LATIOH .. .,,..T..,_ 
C....UTD.O.t'fQR 

.,,_,_T......,. ELECTRtCAL 
1153 501 LCP SOP ODO BOP 401001 ML on~ 1mlt(s) ' AC·OC YA.RO LIGHTING AUXILIARY TRANSFORMER GE.(SBC) C050 1 INSTALLATION 03 1122)(.T.n-ooof 

CONTRA,r:fnR 

l:ttX..OPa..a.aol AC-OC YARD LtGHTING DISTRIBUTION PANEL 60Cll347 
ELECTRICAL .... Ml1 LCP $OP OM l!IOP ..01 oot Ml ODM unlt(t:) . GE(SBC) C0501 INSTALLATION 03 

""°'"- Vx 
CONTRACTOR 

.,.,_T..,._ ELECTRICAL .... 501 LCP S OP -BOP ..01 .. , Ml DOSS unitf1) =~~=-= ' P&C AUXIUARY TRANSFORMER G00-20el120 V GE (SBC) C0501 INSTA LLATION 00 
CO NT.a",..,.".,,. 

ELECTRICAL 
OOH 501 LCP SOP ... BOP ,01 001 ML 0058 unltt1I 92254'1.u.ocm CONTROL PAtlEL OISTRIBUTION PANEL GE{SBC) C0001 INSTALLATION OJ 

CONTRACTOR 

""'""'"- ELECTRICAi. 
0057 501 LCP I OP ... BOP '" .. , ..__, unitftl • INDOOR U GHTINO CONTROL PANEL GE (SBC) COS01 INST All.A TION 03 .,,,...,_ 

Cnt.ITUAt"'TQR 

lltt.l-CP..a..tOOC 
ELECTRICAL .... SOI LCP SOP "' BOP 411 001 Ml 1151 unff(1) 

mx.c;,..~ ' AC-OC YARD LIGHTING CONTROi. PANEL GE(SBC) COl501 INSTALLATION .. 
CONrnAcTOR 
ELECTRICAL .... 511 LCP SOP ... BOP .., 001 Ml OOSI vnh(li) 122S-T.a.oMI 1 CONTROL AUXILIARY TRAN SFORMER GE (SBC) C0501 INSTAU.ATtON 03 
CONTRACTOR 
ELECTRCAL - Ht LCP SOP ~" BOP ... , 001 ML OOIO vnit(s) -- ' ESSENTlAL. LOAD DISTRIBUTION P-'NE GE(SBC) C0501 INSTALLATION 00 
CONTRACTOR 

822i·\JPWS-0001 
ELECTRtCAL 

OOS 1 501 LCP SOP 000 BOP 401 001 ML 0011 unil(5) 1 UPSParre! GE (SBC) COS01 INSTALLATION 03 
8:22S·UPS.U.OOC1 

lcoNTRACTOA 
ELECTRICAL .... 501 LCP SOP -BOP 401 111 ML OOiJ unllls) tz2S.AT.._...I 1 MANUAL ATS EXTERIOR SECURITY UGKTING Ge(SBC) C0501 INSTALLATION "' COHfRAt".TQR 
ELECTRICAL .... Ht LCP SOP ... BOP 401 ff 1 ML .... unltllil ~"·n.eoo1 ' EXTERIOR SECURITY U GKTING CONTROL PANEL GE(SBC) C0001 INSTALLATION 03 

ONTAA.r"fnR 
ELEC TRICAL 

OOH 501 LCP SOP IOO BOP 401 001 ML ""'' uNt(s) 922LON··~ Diesel P~f119t GE(SBC) C0001 1NSTALLATION Ol 
CONTRAt":fnR - ELECTRICAL - 15f1 LCP SOP ... Bar .. , 00 1 .... - lmk(s) ........ __, . PROTECTION AND CONTROL D&STRIBUTION PANEL GE (SBC) COS01 INSTALLATION "' CONTRACT OR 

EXT ERIOR SECURITY LJ GHTINGAUXILIARV 
ELECTRICAL 

'°" "' LCP MFA ... BOP .. , 002 ML 00i7 1.inU(s) 112lJ·T-92-000t 1 GE(SBC) cooscn IN STALLATION 04 
TRANSFORMER 

CONTRA"TOR 

mJ.T......_I 
ELECTRICAL -.. , LCP SOP '" BOP .. , D01 ML 0011 u nit(s) 

.,.,_T..._, • 125 Vdc BATTERY CHARGER TRANSFORMER GE(SBC) CO<IOOI INSTALLATION .. .,.,_T__, 
an.l·T..&4-0004 CONTRACTOR 

llZ2J.$W.f:Z.lln 
ELECTRICAL .... "' LCP SOP ... BOP .., ... ML .... unil l• ) 

1n1.sw.a.1 .. . 125 Vdc BATTERY CHARGER DISCONNECT SIMTCH GE(Sl!IC) C00501 INSTAUATION .. ,,,,_ 
123J4W.a.»14 CONTRACTOR 

1ni-sw .a.1001 ELECTRICAL 
0070 501 LCP SOP "' BOP "' 00 1 ML 0070 ul'Mtfsl rn2J4W..aa.200f • '46 Vdc BATTERY CHARGER DISCONNECT S\MTCH GEjSBC) C00501 INSTALLATION .. 922X-SW_.,.1005 

CONTRACTOR 

112:a14W-O~•· OVTOOOR EOUIPhENT AUXILIARY TRANSFORMER 
ELECTRICAL 

0071 ... LCP MFA ... BOP .. , .. , ... .. ,, unit( Ii) ' GE (SBC) C00501 INSTALLATION .. 
'22X~t011 DISCONNECT S'MTCH 

CONTRA,..TOR 

1122.1.s.w .. r z.1012 
BVtt.DING SERVlCES AUXIUARY TRANSFORMER ELECTRICAL 

' 1 0072 ... LCP SOP , .. BOP '" .., ML 8072 unlt(1) ' DISCONNECT SW'ITCH GE (SBC) COOSOI INSTALLATION .. 1122X..sw.11.1012 
CONTRA,..T "'" ~II 

,·\f ... \ 
\ 

r iP 
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~~nal£Qf Lower Churchill Converters and Transition Compounds Project • - - ,~ t'UNU L'UN v t:K I c;r, INALCOR Document No. : ILK-AS..S0.,12 1-EL-G0 1..0001.01 Rev No. :I I . ~ 

EQUIPMENT ALSTOMOoclifMf\4 No.: LCP.sof' ..... BOP-tOt -401-AL Rev No.: O• 

Item Equipment tag tor MonopoM Item Detail Description LCP Specific:1tlo n Document I Ca.t.,ague Number SupplMid b)' 
SOM Rell 

Corrwn~ts Contr.lclor T.g Number ""' Suppllitr Milnufacturet lnsta.ltedby updating 
No. Monopot• S)'Sftm Qty ALS Specilco1tion Document or Ordering lf1fo1TT1.1tlon ConltKt No. lhe itftft 

m.J-M-'2·101' 
ACIDC YARD LIGHTING TRANSFORMER DISCONNECT ELECTRICAL 

"" 581 LCP SOP ... BOP 401 001 ML 0073 u ltit(ti) mx...sw.n.101J 2 SWITC H GE (SBC) C00501 INSTALLATION " CONTRACTOR 

BZU.SW·t14010 
PROTECTION ANO CONTROL AUXILIARY ELECTRICAL 

0074 501 LCP SOP ... BOP 401 OCl1 ML OD7' unill5) 2 TRANSFORMER OISCONNECT SWITCH GE (SBC) C00501 INSTALLATION 04 
IEZ2l.SW42011 

COlllTRACTOA 

1%M-SW-OM11 
INDOOR LIGHTING TRANSFORMER DISCONNECT ELECTRICAt. 

0075 SIH LCP MFA ... BOP 411 N 2 ML M 71 ooit(s) 1 SWITCH GE (SBC) """"'' INSTAUATION 04 nDl..SW......12 
:coNTRACTt'JR 

MANUAL AT S EXTERIOR SECURITY LIGHTING ELECTRI CAL 
007$ 501 LCP IOP ... BOP 401001 ML 0071 Unll(I ) 822.1..SW.n.t OH 1 DISCO NN ECT SWITCH GE (SBC) C00501 INST ALLATION 04 

'CONTRACTOR 
ELECTRICAL 

"" H1 LCP S OP ... BOP 411001 ML M 77 W'lit(1) 122J-SW42-20t4 1 UPS PANEL OISCONNECT SWITCH GE(SBCJ C00501 INSTAU.ATION .. 
CONTRA- '"'"""' 

CONTROL DISTRIBUTION PANEL TRANSFORMER ELECTRICAL 

"" H 1 LC P S OP ... BOP 44 1 00 1 ML . .,. " nil(I ) 8'.Z2J.4W-12. 2C09 1 OISCONNECT SWITCH GE (SBC) COOS01 INSTALLATION .. 
CONTR .t.t".T QR 

SZ?J.SW.12-1001 
ELECTRICAL 

DGl1 50 1 LCP SOP '" BOP ... 00 1 ML 0011 unit(1) G2.1-SW-12-2001 2 MCC LV OI SCONNECT SWITCH GE (SBC) C005()1 IN STALLATION "' CONTRACTOR 

G2.l-C,.f:M007 VOl TAGE DETECTOR CABINET FOR P&C 
ELECTRICAL 

0012 501 LCP SOP - BOP .. , N1 ML .. ., unitls) 
~-- ' DISTRIBUTtON PANEL GE(SBC) """"'' INSTALLATION 05 

CONTRACTOR 
Battery Spll Contt'rimenl 1~em EAGlE-28-172 ELECTR ICAL 

"" 101 LCP SOP ... BOP "' 001 ML 030 unit ls) 2 GE(SBC) 000501 INSTALLATION 05 
1...-•nte Floor Anchor n..tUM:e NlllbPNlt & srr.. CONTRACTnR 
B.&11.ry Spll Contair'irMnt sy:uem EAGLE-2a.172 ELECTRICAL 

"" S.01 LCP &OP ... BOP 441 .. , .... '"' unill5I 1 Gf(SSC) C00501 INSTALLATION .. 
lr • ....t. floor•--'-- n.kJxe Nlll........_· I. ~l'r.5 COHTRAr.TllR 

F>age ll at t 1 ar~M 
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iL"'\~ nalcor 
'~""" wo• 1 ~W 't Lower Churchill Converters and Transition Compounds Project 

SOLDIERS PONO CONVER-fER STATION Bill OF MATERIAL- HIGH VOLTAGE EQUIPMENT 
CONTROL AND P&C ROOMS EQUIPMENT 

, .... 
COl'ltr•dor 1'9 N11mt-- """ 

Eciu~enttqfor M ....... OOy 
!Mm Dctai1-d DHCll~ LCP SpeciflcalfonOoc1.1mt:nl l 

S\lppltu 
No. Monopola 1~11fln AU S p KlfiutiOfl Docu"'1nt 

1000 so1 kCP lsOP looo l10P 1., loo1 luL l10oe 1'2t2.CP~·1002 
HNI PMet 

-iti• t ' -·- GE(SBC) 
12?2.CP .. 7-1002 500io:90ClK7SO(mf!I) 

1001 1501 ILcP ISOP looc l• OP )401 l1M11 IML lt~t I u11i'o(1l 1 :~;~~~!i:~:~~ 
COfllMunkalion ll'lt trface p....,~ 

' 'fyf!t2Pa~I . GE (S8C) 
916x1050il'2200(1m1) 

t tcn IW1 ILCP ll OP loeo l•OP I'°' leo1 IML hooi I lll'il(1) !::.:::;:; ConunonC.........,.P--4 

' TY'P'>P•""'· GEC$11Cl 
l:l&:ltl~ 

1003 1501 11.cP !s o l' \ooo !BOP 1401 Joo1 IML l10ol I Llfli*(sJ ):~~~~~~!~:! .-c:IGc Auxltiary •fl'Vk• Conlrol Panel 

' r.,,,. 4 PanM. GE (SBC) 
9 1&ii1050lc220{1Mi) 

acCOll\Wtel"Cofltrot Pan .. 
1004 lsot ILCP lsOP ltoe !BOP 1 .. 1 1001 I ... j,004 I ... il(1I l1u1.cp.e1.ootl4 I 1 1-·-· CEISBCI 

Sllllc105Da200 (lntll,) 

12211..CP-17.(JOOl I l"C FlllM ControlPai1el 
too5 !501 ILCP lsOP looo IBOP l..01 loot I ML 11101 I unll(•l l122E.CP -11.0001S . ~IP1n11I , GE(S&C) 

1221.C.1'41.0007 Sl16x1050a200(....,,) 

1001 1611 ILCI' lsOP looo l•OP I'°' 1001 fML l10M I 11n~s) l•t2E..CP47..ooc» I ' 
IACHW f fflki' COflttolP>Mf 
l')'pl7Pt.nel, GE(SBC) 
1•11:i110!Kb.2200 (rnftl) 

1ot1 jso1 [LCI' l&OP ]ooo l•OP 1<&01 lo1r1 IML 11007 I uni4(•J jl:UF..PP4f-Otl01 I ' 
AC M•t.rkit Pan• I 
Type8Panel. GE (HC) 
9tlk1050ia200 (mm) 

IOOI l5a1 ILcP lsOF' leoa l•OP la1 111111 IMt. hoa. I ... i'l• I lm!·l'l' .... ·1003 I ' 
lac:CotwtmrTr1M~Pwo1KlioftA Pan., 
lryp.•P-1. CE (SBC) 
1 9Hl~10$0w'220D(mm) 

lac: C:Oflvltl1tr TranskITTne• Pr0Wt1ion 8PW1 .. 
1oot /so1 ILCI' lsOP looo 11 0 1' 1401 1001 IML hoot I unlt(s) IU2i..PP.el-200J. I ' rJM IOP1n.t. Cf(SBC) 

91lllt060ii2200(1Ntl) 

1910 IM1 ILCP ]SOP 1000 laoP 1• 0 1 1<101 IML 110 10 I unill(•) l•UE.PP-11.1004 I ' 
IAC FIWl' f "der Pfot.c;tlon A P and 
f~11P•n11I. GE(S8C) 
91Sll t050~2200 (mm) 

AC Flltiitr Feede r Pro .. c1fon B P 1ne l 
1011 lso1 ILCP lsOP looe l•DP l..01 1001 ]ML l t o11 I unit(s) 1• 22«.,l'-11-ZOM ' Trpe t 2 P-I, GE(58C1 

tlS.1050lc2200(11111'l 

IZZl..PP~·1D05 ACFiha'Protcction P W!elA 
t o12 f5o1 Ii.Cl' ISOP looo IBOP l..01 1001 IML ]1012 I un!U:•I 122E·PP-11·1007 ' fyp9 13 P•net . GE{S9C) 

1221.PP-16-1006 9 16ll1050il2200 (mm) 

IUE.PP-1 .. 20015 
AC • ikw PniMticM PIMI 8 

1113 lso1 [LCI' lsOP looo l•M l..01 1001 ]ML 1101 ~ I un~•I 1 :~:::::::=~ . T.,,_ 14 PMMI, GE(SBC) 
19115l1.1050x2200(mm.) 

Bll'Ol• l'tapid""'" R"'"ov.i Pand 1 
1014 1501 lt.CP ISOP 1000 laoP 1• 01 l11et1 IMl Ito" I ....,,, l122E;f>•-1ot11 I ' IT""' ISP•nol. GE(SICI 

ll8111050x2200 cnni-> 

LCI' lsOP I•~ 1101' la 1 11101 IML l t OH r unit(•I ln21·PP-11..ZOOI ' 
lipot• fll.pd f ihH Removal P ilMI 2 
Typtl18P•nef. GEfSBC) 
91e1C105Dia200 (mm) 

1011 Jso1 ILCI' lsOP loao le op 1• 111 lot11 IML l t ttl I u11h(1) 1'22f,f)P.fl.OOOt 
1c Fllt1-r 508FPtolecilon P-I 
TY!M17P-I , GE (SIC) 
11tk 1050r2200 (nWJIJ 

~, ... , 

- )NAL.cQR0oc:....,~tNo.: ILK..AS.SO.a221..EL-001-0001.01 

) Al..sTOM Ooc\MllMI No. : LCP40P~0-80P-401.001..t.ll 

Manvf• cl»rw 
CatakigueNIMlbt:I S\lpfllledby 

1n1ttlltdb>1 
1ttOrderingi mr01m11ton Con l1•cl No. 

El.ECTRICAl 
KELroo..R C<>OOt HSTAU.AllOH 

CONTRACT~ 

ELECmlCAL 
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No. 

Contr.-::lor fitg Numb• r """ 
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451 1..C::P-17.0ll24 
4511.C P-IT-OG25 
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--
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8225.0PB-14·2001 
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1os1lso1 LCP SOP 000 BOP , 01 001 

ML 1H7 

ML ICUf 

ML 1049 

... , ... 
ML 1051 

Lower Churchill Converters and Transition Compounds Project 
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ALS $p-.dftcation Ooe1.1m•nt 

S....ppli•r 
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~nal£Q~ 

""" No. 

.. , ..... 
501 LCI' 

501 LCP 

........ 
P2' Ito' ..... 

i"' LCP 

IOI LCP 

2SS2 lta• ..... 
501 LCP 

Z:MI lsot LCP 

COnlr•CIOf Tag Number 

..,. °"' BOP •ot~I ... 000 BOP 401 001 

SOI' 000 1011' 401001 

SOI' 
_ ... 

14 ... 001 

SOI' --1401001 ... 000 901' 401 OOt 

... """"" 401081 ... _ ... 
• at oet ... "" ""' '°' Olt 

••• 000 80P 401001 

... ,.,, 
Ml 2~21 

Ml. 2327 

,._ in• 

Ml Ult 

Ml :ino 

.._ 2n1 

ML nu 

ML J:WO 

ML U4t 

Unit 

.... ~ 
ul'lll(-.1 

unll~•I 

-·I 

- •I 

unlt(•I 

unlljl) 

-•I 
..... , 
llnlt(•) 

Lower Churchill Converters and Transition Compounds Project 
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT 

Cab6e travs 

=-=1-:~ 
hnl Otta.II Dtterl"lon 

....... llO" HORIZONTAL.BfHO, SECTIOO CO/ER. Sn:.El. tDlAF;400nmV'11Df. ~ 
.,.EATQH IPa'SGl~lllf ......,.,. 

.t..sl!:ecf d 90• HORfZONTALat!NO, stC'llON CO/ER, STE EL. HDGN,liOOmm ~ 11..t.N 
b'f EATON llPCFS015-t11-1004UG(l..()2S-SA or 1qvlw11tn1: 

.a..111.tq"d HORIZONTAi.. T'l!e:, secl!ON COVER, S Tl':l!:L HOGAI', •IJ()mrr. WIDE, 8--Lir.• by 
EATON llPCl'SG\5·HT~oo.D25-SA 01 o.iulfaltll1 

.a..lltq'll $TRNGMT RfOUCER. SECTION COtl£R ST?"t:L l"l>OAF,4Ulmm TO 150mm 
~. 8.U....,EATOH IPCfSG1~-4CJ0.02S-SAOf-.iha.d 

Alllltq'll LUTfff"OUCf"- SECT'ION~STnl tCIQAF,UO.. TO.._WIDI!, It-
L- llyfATa-l IPCf'SOl5-Ll':-60G02S-SAwaqwooettnt 
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1'fm! HEIGHT. t50"""WU.,8-lM...,fATON llPCFS015-Vl-ISO-SO«J00.02f. 
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I U<..SN.CCMIOOO-El·TUOOl.e1 

Ntol.COR.Dac-nt H6. : IJ(..U...S.~-l:L<Ol1~t•I 

STDM Docu_. Ng, : LC,..SOf4JOO..aof" .... 1.f01-ML 

S1.1pp1Mt- I I C.t.1oi;riaNu"*<lr Suppkdb:,O 
lfli.ta~Pd by Mllftlll•dw•r Of Ofd Mrl.11 lnlorrne.t~ Contr~Na. 
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~na!£S?r: Lower Churchill Converters and Transition Comoounds Project 

::>ULDIERS POND 1.,;uNVERTER ::>TATION BILL uF MATERIAL - Hl(:;H VOLTA(:;E EQUIPMENT 
DC Major Equipment 

!~ntt-eJot llenl Detail DucrtptlDfl LCP Sp.cllicMion Document f 
Item No. ConlrKtwT .. Numtir.r Un• -Qty Supplier -- A1.S S,KikMion Docwntnl 

~GLE PHASE TRANSFORr.ER z:JO KV 

T4tph;tMAJ SINGlE PHASE TRAN SFORMER 

T4 fpha .. Bl 232 MVAl1Ph, 230/'iJ KV, 129/\'3 KV, 1 26/~3 KV, GO Hz 
4001 501 LCP SOP OGG BOP 401 00 1 Ml 4001 unlt(s) T4 tph.IH C ) • ILK-SN.CO-aOOO-l!l-TS-OOZZ-0 1 GE(S8C) 

T jSpMt:I 

QUADRPIALVE SOP 
Totll Mass 24 TONNE 
lrldlvk!\JalModule MtM 1.2TONNE 

YUM1 

4•0l 501 LCP SOP " O BOP '" lt01 ML ... , unit(s) \/2841 
\11842 • I U<-SN-CO.fO"·EL·TS-0025-01 GE(PES) 

VllM2 

OC Nf:UTR.ll BREAKER 

ALSTOM iYf'E Gl 3115X, 420 KV CLASS OUTDOOR, 

'°" 1101 LCP SOP OOD BOP 401 001 Ml 4DH !Jl\it(i ) IM1Bl1 , 4000A, 40 KA INTERRUPTING, ILK..SN.CD-4000.f.L-TS-0001-01 
GE (SBC) 

4 HOLES NEMA ORI.LEO ALUMINUM TERMINALS ILK..SN-CD-IOOO-E.L-TS.0011-01 
GALVANIZED STEEL SUPPORT 

AC STAR BUSHING 
420W -2500A.- 94811;V e l 
OUTDOOR CREEPAGE DISTANCE 12.950tnm .... 501 LCP SOP 000 BOP 401 001 ML 400l uniS(sl ' cantiMwer opera den Joad 2SOON l K-SN..CD..&OOO-EL·TS.0024.01 GE (PES) 
SFl!I gnNulalad 
Totlllm-• apprl)JC 1350k:!1 

AC DELTA BUSHWG 
t 250kV-2000A-590N Bil 

'"' 
.., LCP SOP ... BOP 411 "' ML ... , ltf'lie(.1) ' 

Clndri• Q~rdm kltd 2SOOH 
outdoor creepage cbt1nce \4700rm\ l..K-SN-CD ...... ·EL ·TS ... 24.01 GE (PES) 
SFl5gas Insulated 
IOtalrnusapproic S~ 

HYDCBUSHING 
t420W·250CJ,,f.-1050kVBL 

.. 0. ... LCP SOP NO BOP 4U ... ... ·- unit(•) 1 
OUTDOOR CREEPAGE DISTANCE 16450Ym 
canW.WrClpl"aticnmct2500N l..K.SN-CD-IOOl.fL.TS ... 2M1 QE(PES) 

Sftgn~ 
latll mll!li tppn>ll 1380kQ 

LYDC BUSHNG 
t 92kV ·2mlA-220kV BIL .. ,. ... LCP SOP ... BOP 401 ... .... 4119 unitl•I , OUTDOOR CREEPAGE DSTA.NCES250rnm llK-SN..CD-IOOO.fL-TS.0014-81 GE (PES) 
RIP BUSHING 
Tolalmassl~ 

ELECTRODE L.,E LVDC IUSHWG 
:t 82W -2000A·ZZCl<V BL .... I01 LCP SOP OOI BOP 401 001 .... •oto unit($! 0 otm>OOR CREEPAGE DISTANCE 5250rrm L K.sN..C0..&000-EL· TS.0024..cl 1 GE (PES) 
RP BUSHING 
Totllmass15Cllq; 

~lldltl1 

INALCOR Doc~nt No.: LK-AS-S0-1221~L-001-H01-01 

ALSTOM Oo<umtnl No.: LCP-S0P-O OO..&OP-401.001·ML 

Catalogue Numbitr Supplied by 
MlnuJKtwer ........ by 

or Ordering lnlonnatlon ContrKlNo. 

ELECTR K:Al 
TST CD501 INSTALLATION 

CONTRACTOR 

ELECTRICAL 
CDS01 INSTALlATION 

CONTRACTOR 

El.ECTRICAL 
GE-TOC C0501 INSTALLATION 

CONTRACTOR 

EL£CTRCAL 
RPV C0501 INSTALLATION 

CONTRACTOR 

ELECTRICAL 
RPV C0501 INSTALLA.TION 

CONTRACTOR 

ELECTRICAL 
RPV COSOI INSTALLATION 

CONTRACTOR 

ELECTRICAL 
RPV C0501 INSTALLATION 

CONTRACTOR 

ELECTRICAL 
C0501 INST "LL.A TION 

CONTRACTOR 

Rev No.: 

RevNo.:I 

BOMR•V 
upd• tln9 ......... 

03 

03 

OJ 

OJ 

03 

03 

03 

°' 

• -- .. 1 ·-· -
- n-

Convnents 

FOR ELFL 

2/J ~ 
vu 
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~nat£Q!' Lower Churchill Converters and Transition Compounds Proiect 
SOLDIERS PuNu CONVERTER STATION BILL ut- MATERIAL - HIGH VOLTAGE EQUIPMENT 

DC Malor Eauipment 

fquipfa9nlt.lg for llem Oebll Ducription LCP SpuJficatlon Document I 
Item No. ConlJKlol"TqNumbH Unll -Qly Supf>lier -- Al.$ Sp«ilcation DocfM'IMnt 

DC CUAAENT TIUNSFORllER ZOO kV Bl.., 12H A 

Type COSICT 

C-TIEM 1 M&lllmum system volt~• 3 kV 
Bll. 200k\I .... 501 LCP SOP 001 BOP .. , 001 Pol.. CT84 t811 
CrH!»Qe 1235mm 

4011 unhf~) • ~0.1~ GE(PES) 

CTfBl1 
~opnati'lgcur,.rtt28EIA 
Ratad sacondatyNl 1,f07SV, WI.. 0.,5358V 

t:nBt1 8urct.n10k0hn 
Rating fllctor NL e.Z2. Wl 111,M 

DC CURRENT TRANSFOR MER 290 kV BIL, 100 A 

TyPt: COSlCT 
Maxlrrun system volage 3 kV 
8l.200W 

Cllt!<t 
Cr•11pag111235mm 

4012 S01 LCP SOP 
- BOP '" .. , ... 4012 -·I 2 N:;t:;wacy O,l"l' GE(PES) 

(:T48&1 
Non*\ilopc~curHrc IOOA 
Rattd.econdarj NL 1,llaeeV, WLO,JV 
Burde1110k0hm 
R:elll'IQfltclorNL S,Wl lCI 

AC CURRENT TRANSFORMER XXX kV Bil. XXX A 

~COSI CT 

Cl1841 
Maxhun sysrarn votage XX IN 
BlLXXXkV 

41i:J 111 LCP SOP ... BOP 411 IHl1 ML 4013 unit(s) (:TlB•I l C1Hp&g. XXXXmm GE (PES) 
Accincy XX% 

(:TB&tNG Nomhal operalng WT•nl XXX A 
R•Md uoondary XXXXX 
Eklden XX kOtun 
~r.dt>f'XXXX 

DC CURRENT TRANSFORMER 1500 llV BL. UH A 

l\'JMICO~CT 

MIJC#Tl\Jm sysl:em vollage 393 kV 
BIL 1500 k.V 

CT1842 
Creepege 15587 mm 

4014 ... LCP SOP ... BOP 401 .., Ml 4114 Uftllll) 2 Acunq 0,1"' GE (PESJ Qn&c:a Notl'llnlril opetatnQ o..rmt 1296 A 
R1ted seconda1JNL 1,CIOnV.Wl.0,5358V 
Bwden 10 llOtm 
Relr8flct>JNL6,22, Wl 11,M 

DC N!.UTRAL REACTOR 

1,6 l<Alhf'rrMl 1 s.c. 
Ptt1M1Bf1 ~ kAmec:hariecll pHk .... IOt LCP SOP ... BOP 40t .., .... C011 unitj1) 2 40kVBILKtOncol LK-SN.a> .. ooo.e:L-TS.OOH-11 GE(PES) 
R1B1'fG 221 W BIL aaon Htrool lnMAemr 

RHdor tMq 0.135 mH, 0,()51 ohms, 60 Hz 
MCI • 76mm 
MC2•3Cl5 mrn 

P~1t•t1 

NALCOR DocurMftt No. : LK-AS-so.1211..!.l.Gt1-GOOt..01 

IALSTOM Document No, : LCP-SOP-GDO.SOP__.01-401-ML 

c.~ogo1t Numbtr S wppl.dby 
ManufKturer ln5t&Bed b y 

Of Otdt:ring 9nlonnttion ConflKtNo. 

ELECTRICAL 
Oil COSOt INSTAllATION 

CONTRACTOR 

ELECTRICAL 
00 COSOt INSTALV.. TION 

CONTRACTOR 

ELECTRICAL 
Oil C0501 INSTA.LLA TlON 

CONTRACTOR 

ELECTR ICAL 
DIT COS01 INSTALLATION 

CONTRACTOR 

ELECTRICAL 

T~"°" COS01 INSTAU.ATION 
CONTRACTOR 

Rr.1No.: 

RevNo. :I 

BOMRev 
upd•ting ....... 

03 

03 

°' 

03 

°' 

• ,.., 
np 

Comm1Pnt:i 

At\ 
~7-JJ 
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~nal£Qf 

Item No. Contr-.ctor Tag Nll"l1b.r 

.. ,, Mt LC,. SOP •o BOP ... .. , Ml .. u 

.. ,, IOt LCP SOP 001 BOP ... 001,._ ,.,, 

4026 101 LCP SOP 000 BOP 401 DD1 Ml 4021 

.... 101 LCP SOP °" BOP 41 1 H1 ML 4021 

4D.Z7 501 LCP SOP IOO BOP 411 001 ML 4027 

4121 111 LCP SOP HO BOP 411 "' ... 4021 

.. ,. '" LCP SOP GGO BOP 401 ... ML .. ,. 

.. ,, ... LCP SOP ... 80f' 401 ... ... 41 31 

.. ,, ••• LCP SOP ... BOP 401 H I ML 4032 

Lower Churchill Converters and Transition Compounds Project 
<>VLDIERS Pv1~u CONVERTc:r< STATION BILL OF MATERIAL - HIGH VOLTAGE c:uUIPMENT 

DC Major Eoulpment 

E:quipnwnt Qg for M11nOetailDu:criptfon LCP SpeclflaUon Document J Unk -- -Qly ALS Specffkdon Document 
Supplitr 

DC SMOOTHl"<IG REACTOR 

'TyJ» XSCM2x75,00 mH / 1;aoA 
Syll•m voltags: 350 kV 
~IC. l>Ptl"raling volt•ge:370 N\I 
BIL bt'h¥Ren lennhals 1-425 kV 
Nomlr\IJ wrrcnt. I 28G A. 

R1841 
Riiied o.nKt 1320A 

Unit(') ' 0.tlgn ClofR¢ 1 SllO A l..K-SN..CO-IOOCl-EL·TS ... 17_.1 GE (PES) 
Sl'loll llneaneft/ctumlon a kA/ Is 
O#MI pHk C\l'rent:: 8 kA.p 
Ttmp. c:t1H F (155") 
MC1 • 41 80rrm 
MC2 • 5700 mm 
MC3 • 4700 rrm 
~•7150rrm 

DC ELFL REACTOR 

fUBll unltCs) 
R1Bl7 ' l.K-SN..co..IOOO-EL·TS.0027-1 1 GE(PES) 

AC 5TAREARTH SWITCH 
2 1kA x 1 S 

unl1( •1 T4Gl , L K-SN.CD-IOOD-EL-TS..0027..0 1 GE (PES) 

11£0ELTA EARTH S'WITCH 
21 kA • h 

"""'~ ""' 
, l..K-sN-CD-lllO-EL·TS .... .Z7 -01 GE !PES) 

HVOC EARTH SWITCH 

B42G 1 
21kA x 15 

unil(•I ' lt.K.SN..C0..jOOCl-El ·TS .. I Z7.01 GE(PES) 

LVDC URTii SWITCH 
21kAx IS 

wnilts) B41Gt I l.K-SN-GD-DN-EL·TS .... 27-01 GE(PES) 

DC LVCOUPLWGCAPACITOR 

uMqs) C.tlM I 1 LK-SN.CD40DO.el...TS*H .f1 GE(PESJ 

DC LY CAPACITOR TYPE C/H JJO/i O 

R1l•d W1l1ge69kV 

Ct 1J.'18t1 
lOnP, 60 Hz 

unit(sJ ' 
T\ltoa...tingac.&pac.totUNt 

LK.SNCO..IDOO-fi..TS..0011.fl GElPES) 
C18 1NO 

LYDC VOLTAGE DfYIDER 

R.Cad'<'ol~ /SLIBL· 7,5W/ 121 k\11142 tN 

"""'~ VOt841 1 Rated aeepage ~•nee 4433 mm I U<-sN.CO-l &tM-!l-TS..00 10..01 GE(PE$) 
HV •rmNI NEMA 4 
Composie ~ hMllMor 

hoe20drllll 

INALCOR OocWf'l'leflt No.: U<-AS-.S D-'221.£.L.001 .... 1-&1 I Rev Ho. :I 
ALSTOMOocumentNo.: LCP-SOP .Oll-BOP ... 01-001-ML. I Rev No .: I 

C.lollogue Number supp&edby 
BOMRtv 

Manuf•cturer 
or Ord@ring l nform1Uon Contract No. 

lnsl.U.dby updating 
thelttm 

ELEClRJCAL 
GE-RMQ C0501 INSTAUATION 03 

CONTRACTOR 

ELECTRICAL 
GE-RMG COS01 INSTALL.A l10N .. 

CONTRACTOR 

ELECTIUCAL 
CD501 INSTALLATION OJ 

CONTRACTOR 

ELECTRICAL 
COOOI INSTAU.ATION 03 

CONTRACTOR 

ELECTRICAL 
CME C0501 INSTALLATKlN 03 

CONTRACTOR 

ELECTRICAL 
CME C0501 INSTALLATION 03 

CONTRACTOR 

ELECTRK:Al 

"""°' C050I INSTAUATION .. 
CONTRACTOR 

ELECTRICAL - C050I lNSTAllATION .. 
CONTRACTOR 

ELECTRICAL 
TRENCH Cll501 INSTALL.ATIOH 03 

CONTRACTOR 

• .. ~ 
~· 

CorRnmls 

RECOMMAND€0 TO BE .,STAL EVENT FIT IS NOT 
REQUIRED FOR MONOPOLE 

9J'f~ 
wt) 
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~-nal£c;ir: Lower Churchill Converters and Transition Compounds Project 
SOLDIERS POND CONVERTER STATluN BILL OF MAI t:RIAL- Hl<.:>n VOLTAGE t:1..1UIPMENT 

DC Major Equipment 

Equipment tag for h.m D•t•il Description LCP Spttlllc.iitlon Documtnt I ttemNo. Coolr• clot Tag Number Unit Mof°IOf)GleQty Suppllv 
~·yst-n ALS Specific,;ition Documl!n t 

HVDC VOLTAGE DNllOER 

Rated Vl>hge f Sl / Bl.· 361 kV/ 7!0 kV ISM kV 

4033 Sit lCP SOP .. 0 BOP .., 001 ML 4033 unit(s) VQjBU 1 Riied «<"epllg• dilt•noe 13350 mm I LK-SN-CD.alll·EL-TS.001 0.01 GE(PES) 
HV lllrmiMI NEMA 4 
Composl• f¥rY nt.Utor 

SURGE cou~ FOR DC SA 

METER: 6 DIGfTCYCl OMETER 
MINIMUM COUNT CVR RENT: 200 AMPS 19/20 
MICROSECOND WAVE .... 101 LCP ..,. O .. BOP 401 001 ,.._ .... unit(sl ' MAXl HIGHCURRENT'MT'STANO: 100 KA "10 LK.sN-CO ..... .a-TS..(lf2f.0 1 Ge(l'ES) 
MICROSECOND WAVE 
METER SCALE· 0-30mAPEAKl1.41 (NON~EAR 
SCALE) 

DC SURGE ARREST!R Ur !iO kV 

SINGLE PHASE, METAL-OXIDE 
RATED VOlTAGEUr ·50 KV. 80 Hz 
M COV 59 Kl/ DC Ptak, ~20 Ko\. 

4150 111 LC P SOP eoo eoP .. , 001 ML .... untl:ls) SAIBlt • MINIMUM CREEPAGE. OISTAfo/CE 1135 rM'I 
L K.SN.CD -IDOO-EL-TS-002t-4t1 GE (PES) 

IA2811 INCLUDING INSULAT ED BASE 
HV TERMINAL NEMA 4 

DC SURGE ARRESTER lk 54 kV 

SINGLE PHASE. METAL·OXIDE 
RATEDVOlT AGE Vl' ·!S4 KV,60 Hz 

4051 Ht LCP SOP DOI BOP 401 OG1 ML 4011 unlt(sl IA3IM1 1 MCOV 66 KV DC PHk, ln-20 KA, U<..SN-CD.t .. 1-EL-TS.Of2t..(11 GE (PES) 
MINtMUM CREEPAGE: DISTANCE 1700 mm 
ttel.UDING INSULATEOBASE 
HV lERMliAL NEJM 4 

DC SURGE AAA!STER Ur f2 kV 

SINGLE PHASE, METAL-OXIDE .. ., ICl1 LCP SOP .. o llOP 401 001 ... 4HZ uNtjs) fAUMtB•t ' 
RATED VOLTAGE Ur · 02 KV, 60 Hz 
MCOV7U KVOC: PHlc, ~20 Ko\. LK..SN .CO-IOOO-EL-TS-8021.01 GE: (PESJ 
MINMUM CREEPAGE DISTAHCEJ01$mn 
INCLUDING tNSUV.TED BA.SE 
HV TERMINAi. HEMA 4 

DC SURGE ARRESTER Ur 171 kV 

IA18'1 
S~GLEPHASE. METAL-OXIDE 
RAlEDVOl.TAGEUr-171 KV. 6'>Hz 

4053 I01 LCP SOP ... BOP 401 ... ML 4013 unit(sl IAJ:841 12 MCOY 209 KV OC Puk, ~20 KA. LK.sH.CD-IMl-El ·TS.OtZt-01 GE(PE.S) 
'AfB4J: ,.,..,IMUM CREEP AGE OtSTAHCE 4710 mm ...... f.fCLUDING INSULATED BASE 

WI TERM#>SAl NEMA-4 

DC SURGE ARRESttR U r 171 kV 

SINGLE PHASE, MET,\L-OXIDE 
RATEOVOlTAGE Lit· 178 KV, 50 Hz .... ... LCP SOP -BOP H t ... ... . ... unll(s) H.3841 1 MCOV218 KV DC Peak. h-20 KA, lK.SN.C0-1000.El~TS-tOU .. 1 GE(PES) 
MINMUM CREEPAOE DISTANCE 43.30 1'1'1m 
INCLUDING INSULATED BASE 
HV TERMINAL NEMA 4 

P .. l 1dtfl 

Manuf1CIU1'11!f 

TRENCH 

5'EMENS 

SIEMENS 

SIEMENS 

SIEMENS 

SIE>ENS 

SIEMENS 

• INALCOR Ooc!Mnl!nt.No. : ILK-AS-S0~22 t-EL-G01.0001-G1 RevNo.:I - ' . 
l.u.sTOM OocwniMt No. : LCP-$0P.000-80P-401 ... 1-K. I RtvNo. :I n-

C•1•10gu• Nwnbt r Supplied b y 
Wlst•lled by or Ordering lnfonnAtion Conllaet No. 

ELECTRICAL 
CD501 INSTALLATION 

CON TRACTOR 

ELECTRICAL 
C0"'1 ""5TAUATION 

CONTRACTOR 

ELECTIUCAL 
CD501 INSTALLAnoN 

CONTRACTOR 

ELECTRICAL 
CO<OI INSTALLATION 

CONTRACTOR 

ELECTRICAL 
C0501 INSTAU..ATION 

CONTRACTOR 

ElECTRtc:AL 
C0501 INSTALLATION 

COHTRACTOR 

ELECmlCAL 
CD501 INSTALLATION 

CONTRACTOR 

BOMftev 
updating ... .... 

03 

DJ 

•• 

" 

03 

03 

03 

Comm.ntt 

,{If-~~ 
~ 
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~nal£Q! Lower Churchill Converters and Transition Compounds Project 
SOLDlt KS POND CONVERTER STATION BILL OF MATERIAL· HIGH VOLTAGE EQUIPMENT 

DC Maior Eauioment 

EquiprMnl tag for lernDet.Y Description LCP Specifia.tion Doc:umeni I 
kemNo. Contract Of T~ Numb« """ - Qly .._, -·- ALS Spedfic.lion Document 

DC SURGE ARRESTeR Ur 112 llV 

SINGLE PHASE, METAL.-O)OOE 

4115 5'1 LCP SOP 110 BOP "' 001 ML 4055 t.1nit(S) SM8'2 1 
RATEO VOLTAGE Ur · 182 KV, 60 Hz 
MCOV 222 KV DC PHk, ln-20 KA. LK.$N.CD-IODO.e.L-TS-402t-Gt GE (PES) 
MjNMJM CREEPAGE DISTANCE S460 mm 
INCLUD~ INSULATED BASE 
HV TERMINAi.... NEMA 4 

DC SURG( ARRESTER Ur 314 ltV 

~AIB4~ 
S~GLE PHASE, METAlA>XIOE 
RATED VOLTAGE Ur -314 KV. 60 Hz 

&MS 4Z MCOV Jal KV DC PHk. lrl-20 KA, .... H t LCP SOP DOI BOP 401 001 Ml. 405' unlt(1J 6A184l • MINIMUM CREEPAGE DISTANCE 10920 mm 
LK.SN.CD-.... -El ·TS-4029.01 Gf(PES) 

S.A.18 13 
INCLUDING INSULATED BASE 
HV TERMf4Al HEMA <4 

TRANSFORMER STAR SURGl!:AR.RESTER Ur • l Zt 
kV 

SINGLE PHASE, !'.ETAl..OXIDf .... 511 LCP SOP ... BOP 411 N1 ML 4051 onil(•) SMT~ ' 
RA.TEO VOtTAGE Ur·3'2SKV,!IOH.z 

LK.s~o.-oa..et-Ts ... 21 .. 1 GE(PES) 
MCOV J98 KV DC PHk. tn-20 KA, 
MINNJM CREEP AGE DISTANCE 1<S20 mm 
INClUOIHG INSULATED BASE 
HV TERMINAL NEMA '4 

TRANSFORW::R Del TA SURGI!' ARRESlER y, • 
11111.V 

~GLE PHASE. METAL-OXIDE 

~ .. SO I LCP SOP 000 BOP '°1 001 hi.. 4fft unltts) I AIT4 • RATED VOLTAGE ur . 1esKV,60 Hz: 
MCOV 22fi KV DC Peak. ~20 KA. LK-SN.CO~lff·EL.TS.001'.01 GE (PES) 
MINIMUM CREEPAGE DISTANCE 4330 ITWTl 
INCLUDING INSULATED BASE 
HV TERMINAL NEMA 4 

TRAHSFORMER NEUTRAl SURGE ARRESTER Ur 
•u.i. 11.V 

SA3T4 .. ., ,., LCP SOP ... BOP 401 .. , ML 40'1 unit( t i 
SAJT lli • D!SCRUPTJON TO COMI! GE (PES) 

ONE POLE DISCONNECTOR SPOL 370KV 1 H OA 
2 1KA.w; 1$ 

31011V. ~kVBl.. 1teOA. 
21kA 1 SEC., ONE POlE MOTOR OPERATED, 
VERTICAL BREAK, .., .. , CIW MOUNTING BOLTS, LOCK WASHERS AND MJ(.SN-CD-MOO-EL·TS .. 011-01 

4164 "' LCP SOP ... BOP 411 001 ML .... unit(s) en en ' FLATWASHE.RS. MJ<.SN-CD-4000-EL·TS -0002-0 1 
GE (PES ) 

et1en HV TERMINALS: NEMA e 
INSULATOR CREEPAGE OlSTANCE: 27520mm 
INS ULA TOR MA TER1Al.: PORCELAIN MOUN SELL 
CAAY 

p_,. n o. •1 

INALCOROoarnentNo.: ILK.AS...SD-t221·EL.G01.-otHH I RcvHo.: I 

ALSTOM Document No.: LCP..SOP.Oll-BOP.-tOl..001-ML I Rev No . :I 

C.t.llogue NumtMr ........ , SOM Rev 
ManufaciURf ln1t~dby updlltlng 

orOrduing lntormat&on Contr.cl No. 1he1tem 

ELECTRICAL 
SIEMENS CD501 INSTALLATION ., 

CONTRACTOR 

ELECTRICAL 
SJ.EMENS CD501 INSTALLATION 03 

CONTRACTOR 

ELECTRICAL 
SEMENS C0501 INSTAUATION ., 

CONTRACTOR 

ELECTRICAL 
SIEMENS C0501 INSTALLATION 03 

CONTRACTOR 

ELECTRICAL 
SEMENS COSO I INSTALLATK'.IN 03 

CONTRACTOR 

El.ECTRICAL 
CME C0501 INSTALlATION ., 

CONTRACTOR 

• -- - - h A" " 

- ,... 

Comment< 

~7- ~ 
~ 

-

-
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~~nal~.Qf Lower Churchill Converters and Transition Compounds Project 
SOLDIERS POND CuNVERTER STATION BILL OF MATERIAL - HIGH VOLTA'-71: e:QUIPMi:N 1 

DC Major Eouioment 

.................. ltwn Ott.ii Duc.ription LCP Spec:Ulc.Uon. Doc.ume-nt I ttem No. concraet01 T1g NutNter UnM MonopaloQly Supptler Moftopole system ALS Spll'c.ll'lc:ation Ooc.wntnt 

ONE POLE D$SCONNECTOR SP OUT 171 KV HIOA 
21KAl. 1s 

370 kV, 2550 kV Bit. 1 ;ea A, 
21 kA 1 S EC., ONE POLE MOTOR OPERA.TED, 

84384Z I 84101I 84ZC1 VERTICAL a.REAi<, Willi TWO GROVNOtNG 
IMlllHl I BUG1 I SWITCttES. .... 501 LCP SOP ... "°" .. , 001 ML .... unfl4s) L'HflO ' CIN MOUNTING BOLTS, LOCK WASHERS /\ND LK...SN.CO-IOOO..£L.,.TS"®11..f1 

GE(PES) 
117BU/ IHlGl l 86'01 Fl.AT WASHERS. LK.SN.CG-4000-EL.-TS..(1001..f 1 
Hlj.,lH:t l 8UOZ I HV TERMINALS: NEMA 6 
UHIG tNSVlATOR CREEPAGE D!ST1'NCE: 27520 mm 

INSULATOR MATERIAL.: PORCELAIN MOUNSELL 
GRAY 

ONE POLE DISCONNECTOR S20AT l KY 1HOA 21 
KA1.1s 

3kV. 2SO kV BIL 19&0 A, 
21kA1 SEC., ONE POLE MOTOR OPERATED 
DISCONNECT S'NTCH 

M1M1-t 18411M1G-t CENTER BREAKwmt ONE GROUNDING S'MTCH. 
111Mf.1 / B'181101 C/W MOUNTING BOLTS. LOCK WASHERS AND l..K..SN.CD.ffOO-tL-TS ... 011-11 .... I01 LCP SOP 000 BOP .. , 001 ... '"' unltlS) 111N0-1 f 8'1N001 • FLAT WASHERS, ILK..SN.CD.4(JQ0.£L·TS.0002.01 GE(PES) 
811N0-1_ / Bi1NGG1 HV TERMINALS: NEMA 4 
811811 / !HO INSUl.ATOR CREEPAGE DISTANCE: 1040 mm 

~NSUl.ATOR MATERIAL: PORCElAIN MOUNSELL 
GRAY 

ONE POLE DISCONNECTOR S2DA1T 3 KV U I OA 
21KAx 1s 

3 llV, 250 kV BIL 1980A, 
21 llA I SEC., ONE POLE MOTOR OPERATED 
DISCONNECT S'MTCH 
CENTER BREAK WTTH TWO GROUNDING 
SWITCHES. l..K.SN..CO-IOOO-El-TS.(1011 .. 1 4173 "' LCP SOP ... BOP 401 DOI ML 4073 unill•) CIW MOUNTINGBOL..TS, LOCK WASHERS ANO ILK-SN.CD-4000-EL-TS.0002.01 

GE (PES) 

FLAT WA.SHERS. 
HV TERMINALS; NEMA -4 
INSULATOR CREEPAGE DISTANCE; 10401m1 
~$Vt.ATOR MATE~L: PORCELAIN MOUNSEll 
GRAY 

STAR NEUTRAL GROUNDING SWITCH 

2550kVBL 
ONE POLE MOTOR OPERAlED. 
CNIMOUNTING BOl TS, LOCK WASHERS AHO 

T402 F~TWASHERS. IU(-SN.CD .. OH-U-TS.0011-01 407, '" LCP SOP ... l!IOP 401 "' Mt. 4114 UnitlS) ' HIJ TERMINALS; NEMA S GE(Pf.S) 
INSU~TOR CREEP AGE DISTANCE: 27520 mm 

llJ(...$N-CD-4008-EL-TS-CHt02.01 

INSULATOR MATERIAL: PORCELAIN MOUNSELL 
GRAY 

P92lO.ft 

Manufacturer 

CME 

CME 

CME 

CME 

NALCOROocwnentNo.: L K-AS.SD41221-E.L.Gf1..otl1..01 I RevNo.: 

AUTOMOocumentNo.: LCP-SOP.OM-BOP-401.001-ML I RevNo.: 

Ca\ltogue Nurnbu SuppHitd by 
BOM Rev 

lnst•Nedby vpdaling 
or Ordering lnfotmafion COftlractNo. 

th# hm 

ELECmlCAl 
COSOI INSTAUATION 03 

CONTRACTOR 

ELECTRICAL 
COSOI INSTAll.ATION 05 

CONTRACTOR 

ELECTIUCAL 
CD501 INSTALlAT!ON 05 

CONTRACTOR 

ELECTRICAL 
CDS01 

r·~··· 
03 

CONTRACTOR 

• ...,. , .. 

Cowwntnff 

$;J 1~ 
~ 
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~.na!£S?f, Lower Churchill Converters and Trans ition Comcounds Proiect • ~uLulERS PuNu CONVEK I tR STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT NALCOR OoamMI No. : IU(..U..SD..t2:21-EL.OOt .. ao t~1 I Rev No. : - .. -
DC Maior Equiomenl I ALSTOM Doc:umef'l No.: LCP-SOP«Ml-BOP_.01 ... 1-M.... I R..., No. : - Ii~ 

Equipment t19 fOf M•m Detail Desulptlon LCP SpecWk:Mlon Document f Cal• logue Numbrr Suppl;edby 
BOMPtev 

Commentt 
Item No. ConttactorT19 Number Unl1 

..._Qty 
Supplier MlmtfM:tu.rtt ln.Ulledby updatklg -·- AL.S Sp.:;lcation Oocum•nt or Ofderlng lnlormaUon ContnctNo. 

thelttm 

ONE POLE E.AR'nfaNG SWITCH SPVL J70 KV 21 KA 

'" 
370 W, 2550 kV SIL 
21 ~ 1 S EC., ONE POLE MOTOR OPEMTED, 
CIN MOUNTING 80LTS. LOCK WASHERS ANO ELECTRICAL 

4'75 Sit LCP ""' - llOP 
.. , .. , Ml 07$ Ynil{S) ..... , FLAT WASHER S. LK..sN.CD...atfl.EL·TS ... 11-01 

GE(PES) CME CD5Cll INSTAUATIJN Ol 
HV TERMINALS: NEM.t. 115 l.J(-$H.CD-4M9-.a.·TS .... 2.01 CONTRACTOR 
INSULATOR CREE PAGE DISTANCE'. 27520 mm 
INSULATOR MA TE RIAL: PORCELAIN MOONS ELL 
GRAY 

ONE POl.E EAR'Tl-.iG SW'ITCH STA J KV 21 KAx 

" 
3 kV, 250 kV Bfl. 
21 kA 1 SEC., ONE. POLE MOTOR OPERATED, 
CM/ MOUNTING BOl TS, LOCK WASHERS ANO ELECTRICAL 

4017 St1 LCP SOP NO BOP 4•1 ... Ml 40n unit(sl 811G 
, FLAT WASHERS. L K.SN.CD.IOIG-EL-TS .. tt1-01 GE(PES) CME CD501 INSTALL.ATtON .. 

ALUMINUM AllOY TERMINAl. PAD CJW LIE LJ<-SN.CD~-EL-TS.#tZ-01 CONTRACTOR 
1ERMl<AL 
INSULATOR CREEPAGE DISTANCE~ 1040nvn 
INSULATOR MATERIAL: PORCEl.AIN MOUNSELl 
GRAY 

NEUTRAL.CURR!NT TRANSFORM!R STAR DELTA 
AREA 

C f1T£ 720Y, 10W8l 
ELECTRICAL 

~011 501 LCf' SOP &ot IOP 4Dt 001 ... 4011 -~ ' L K.$N.CO..-DDD-El-TS..ff01.01 Ge (SBC> POLYCAST CD501 tNSTAUATION 03 
RATI02SO:t:t CONTRACTOR 
CLPXR(2) 

CURRENT TRANSFORMER VALVE HAU. STAR 
BUSHING 

CT~l4 7SOV,4KV61l. 
ELECTRICAL 

4HZ .. , LCP SOP "' l!IOP 441 1 ,., Ml 4N2 unitj1) ' ILK..SN.CO..tooo..l!L-TS -0001 .. 1 GE (S&C) POl.YCAST COSOI INSTAUATION Ol 
RATIQ'. 2500:1:1 CONTRACTOR 
CLPXR (2) 

CURRENT TIUNSFOftMER VALVE HALL DELTA 

""'""" 
cnf' 750V,4 KV Bil 

ELECTRICAL 
4013 ,., LCP SOP ... IOP 411 ,., Ml 4013 unll(st ' U<.SN.C0-4DOO-EL -TS-OOOt-01 GE (PES) POlYCAST CD5Cll INSTALLATION .., 

RA1lO; 2500;1:1 CONTRACTOR 
Cl PXR (2) 

'WRN' AROUND FO CT 

CTIBH ELECTRICAL 
4'H ,., LCP SOP ... BOP 411 .. , Ml ~"' uAit(s) • IJ<..SN-CO-.. -EL-TS .... 11..ft GE(PES) CD5Cl1 INSTALLATION 03 

CT3H7 CONTRACTOR 

DC LINE FAULT LOCATOR 

Rated Yill1ge 380,5 kV 
~ .. ,., 

ELECTRICAL .... .., LCP SOP ... BOP 401 001 ... 4011 unit{ st C 1843 z Bl.964W(HV-LVtina HV-GNO) l.K-SN..CO.fOOO.f'.l-TS..fftl.01 GE(SBC) ...._. ..... Cll001 INSTALLATION 03 
C 1BS3 Bil 125W(LV-GNO) CONTRACTOR 

HV '8rminal - 4 NEMA tloln 
lWo bush~s uip11ehM um 6009 V, iao,oe uF, 125 kV 
BIL 

GROUND FAULT Df:TfCTOR BOX 
PP66 ELECTRICAL 

"" .. , LCP SOP -BOP •11 "' ... "" unit(•) z WEIGKT40 l..K..sH.CD ..... .4;l-TS .... tl.01 GE(PES) CD5Cll INSTALLATION 03 
Cotl)ll' Grey-MUNSELL (ANSI 161) CONTRACTOR 

~ 
wV 
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~nal£9f ' Lower Churchill Converters and Transition Compounds Project 
::.uLDIERS POND t-uNVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT 

DC Maior Eauioment 

fquiprMnt bg tot Mom o.tail Dffcriptlon LCP Spedk.t:ion Documt:nt f 
Item No. Conlr.c1CK T.,Ni.ln'IMJ Unit -- -Qty ALS ~Document 

Suppll• 

ELFL CAPACITOR 

C19H .... 101 LCP OOP " ' BOP 401 001 ML 4015 unltfsl 
C1B67 

. ILK-SN -CD-IODD~L-TS.(1 011 .. 1 GE (PES) 

P¥254el1 

NALCOR Document No, : L K-AS-SQ...a22 1.£L.Qt1.000 l -41 

ALSTOM Document No. : LCP.SOP.(IDO..SOP-401-001-ML 

C• l.1logu1t Numbu S1app!M:dby Mmllhc:turu 
orOJd~~tion CQQCRciNo. 

lnm.lledby 

ELECTRICAL 
HVOC Tech COS01 INSTALLATION 

CONTRACTOR 

Rev No.: 

Rev No. :I 

BOMR1v 
upd.11ing ........ 

04 

• 'I" 
II• 

Comments 

9/f
wA/ 
b~ 
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~na!sqr, Lower Churchill Converters and Transition Compounds Project 
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQ UIPMENT 

AC Mapr Equipment 

ti.em No. COfltn~._ T•tNi.I ...... =~,=1~ ibrnONDO.•<rlptiM LC•S""l'lc .... D9c:~""llll 
AUS,..C~tlOC1 Cloc1UMnl 

,~lft .... ,, 
l•tomm ls111 ILCI' Ito!' 10011 [11°' l<M>1 Iott IM1.. i:,:03" 0 I un~•l l!'w1n 

l5t1 ILCA ltol"' lno l•LS j.aM! 1001 lu l•10S 
W•JJ 

U~S) 111.•J); ., .. ~ ...... 

~mrow lstt ]LCA lacw lu. (AU ]4CC1 11111 1•111 1:owo •1•n 
••1J•1lln 

1:=' 

1 .... 

so1 IL.CP l lCP jtoo l•or l,.t ]ttt jML l<11?C1 

ll-',l't-t 
~JPJ:1 

unlli!J) l..,.,1fl-t 

... ... 
1501 ILC• l.ol" /-oo jeoPl4tt lto1 !ML lmc I .. ,,.._,>.no 

IJ.!tO 
lstt !La lsOf' loao flOf' 1•11 ID01 IML l.im I unll(JI IT'4t 

lstt llU !IOI" IHt l90Pl40t IMt 1-l l.im I """C•J ICYTtllH.I 

~altCl.lrT MIAKOllNliTANKSN 
lwmt rmn DllWAvtCOKTROl 

1~~3T~~-w:1JCl.ASSOUHX)Oft.4000A 1a5DKVU.,50 AA 
INTERRUPffiG, 125\/'0CCOHRO.... 
SPRINJOPERATINO Ml!CHAN~ CESIGH, 
'CREEf'AGE DISTANC:i. &l2~ nim Mit-l, IH.l(-SN.C~OOll~l-TS.clCICll.QI 
POR:a'LAIN Gfl£lW l.GHT-ORAY- MUNSELL~ 1 ,Qa,• (l<H51170I 
T'WO INIE.RRUPTHO OlolMBERS 

~
TING SEOUENCE 00,Jt.CO.lrlwl..Q), 

HOt.€5 Na.-.ORUEOAU.IMJ«JM TERIA"W.$ 
VAHZEDSTEEl.a#PORT 

~kV ClftCUrT 9UAKP lN£ TNfk ~ 
IHOrotNTOfWA\11 CONntoL 

ALSTON lYPE GL314X 2•~ KY Cl.ASS0UTCX>OR 3150A, '°""° KV LI... 4QIVI 
INTEflRLIPTING, 125 \/CCCCNTROl. 
Sf'RINGOPERATNG lil(CHANISM OEstGN. 
~ °'5TANCE · l l2!1 !Ml Mtl 

PORCS.AlfGREYUGMT GRAY · MLWSEU. 5801,00,•(AHSI !03'1 
MEARUPTfr'Oow.eER 

TN'.i SEOJEHCI D0~~-00 
HO.ES NEMA~Al\.IN>IJN JERLL""l.S 

VAN!ZEDSTE£l.9U"PORT 

~ ...... ~CUlf .... ~o: .......... ·--· 
ITH,.Ol~OFWAVICONTil.OL 

L5TO~ 1 VP(! GL 31"-'I.. 2~' /W Cl.A.SS OUTt:OCIR )1~ 1050 KV LL ..0 MA 
INTERRVl'l lNG t2SVtcCOOTROL, 
SPRNGOPERATINIJ ~ISM PE~ 

AGEOlSTNfC& -132' - t.Wt. 
POMCELAIN~UGH1~Y · llllMSEl.L5907004~'711JD'E 
IHTERR\Jl'TNG CMWllEll!: 
OPERATWGSEO.EHCI" ~<o. 
I HOLES NEMA. ORIJ.B) Al.WI!~ TE'RM.HAlS 

DISCONNECT SWtTCti 

253 W, 1200A 'Cl k-' laEC , ltiAEE PotE t.IOTO:.OP[AAtEO, VERTICAL 
BREAK. CM llOJNTINQ l90l TS LOCK WASHERS ANO Fl.Al WASHERS. 
HV TERMIN!ll5 NEWI' 
BL 1050kV8L 
IHS\A.ATCA CREEPAOE ocsr~-~ .... 

llMS\A,ATCft MATERW.. POACEU.14 GAAY 
PH11.$ETOPHl.SEOISTN«:E.4"' 
Tl'fl££PCLEG#l.LVAH121EDSTEB.stFPCRl, HflQHI '"' 

2'1 KV G~OOHD!NG tWTTCHWllH WTEN.OQC 

THREE POLE MANUAL OflCMAlED 401<A. SIDE BREAK. CHI IACUNTINO 
ea. TS. LOCK WMtlliJ~s Al.o Ft.AT WASHER.$ 
RA.TECc;opjllNIOVSCURRENT 125DA 

TER~HEW.4 
.IKSl.lAlCRCREEPAOEOtStN¥:E.:ID2!i""" 
"51A.ATCR1Ml£AW. P<RCB.AltGRAY 
~TOPw.aEOlllNG 4• 
T~ PO.£ GA.1.VANIZ[D&IEEL !lll'PCRT. HeCMT 4 N 

2"1 KYGR~HNTHOUT.IHTi:lltLOCK 

THREE PO..E M~L OPERATED 40 KA. SDE BREN( aN MOL~·fffo!O 
9CJ..lS. L()()(VIJASHERSANDFlAT WMHEf!'S 
AlEOCONllNIOUS~T 12:!0 A 

Ts<UINALS NEr.IA.4 
N$U.AlOR~OllTNa: 632"511'ft 
f'tSl..l.Al~MA1ERW..l"ORCe.Al'(GfiAY 

PHASE TOPHA8EOl81ANCE.4ftll 
PQ.EGM..VNIZEDSTEB.9A'POR1 HEIGHT .tm 

C:APACJTO~ltOlTa.Glt TAAHSFOftMElt2UKV, 1050KV •l 

MAJC IMUM OPERA.TING Vot. l AGE ZS3 KV. 60 Hi 
!Nsu.Afl::::JN LEVEL Bot.: I~ KV 
MitOIUM~IEEPAGEQSTAHCE.Ol2'i '""" 

UV 1£RMtw. HEMA 4 

1
1311~/'b llOY-ltt:Nr/) 
RAT10 XX (1.2.'1 
230JtYr-b 12'N-11WM 
RATIOltll P•) 

L1'1.sN~D41C16-El,..Ts-MOl•I 

UC.SMC~!IDO-a..T$4DG1.01 

...... 21.11 

S1J9plitt 

GE(Sl'iC) 

GE"""' 

GEl'OC> 

GE(SOC) 

GEISOCI 

GE(&eC! 

""""'"' 

1~~He..: IU(.AS4CMU1-El-GU141D1~ 
1AutC1t11 a-......,.,.., : t.c:r..sc..-...or-tew.1.-L 

c.r::~=:~~=~ I ~=:::. 

jcnoo1 

00001 

ICOOl• 

le=• 

!<=>• 

I"""' 

le=• 

Ntalltdb'f 

ElECTRiCAL 
IN.'l lll.Ll.ATION 
(X)t<ITAACTOR 

El..ECTRICAI.. 
t4STA.UATION 

lcotffRACTOR 

ELECTR:cAL 
;MfAU.AT!Of\" 
cx::NTRH:IOA 

El.ECTRICM. 
...SlAUATION 

l<X>N""RA.CloroC 

8.EC""""
!t4STA.UATC>H 
:o::i•nRACrOA 

I

UECTRtD.L. 
INSTA.1.L.Al()N 
COHlMACl OR 

ELECTfUCAl 
INSIAU.ATlON 
IOONT""°""' 

I ..... ,....: 
.. ,,No.: 

l0Mft•v "Pd•tl119ttlt ... 
• 

·~ ... 

""'"""" 

• 

;\~ 
jff 1' 1 

wV 
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~nats~r Lower Churchill Converters and Transition Compounds Prolect 

Item No. 

"'" 

l•m 

~·~ 

SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT 
AC Major Eql.ipment 

~Tq!rfoimbH =~,::I~ .. ..... o.to~Odcltplklfl 

'" I..,. I- i- 1-1-t I"' ~ 1- I '""'" 

"' I- 1 ... I- 1-1 ... 1 ... ""' ''"' I .... ~ i"'"" 

501 h.u 1- j.H )90l" l41t /•1 tML l.i• I unilfsl 1cue.>A, 

CTm 
CT•n 

Is-• (Lei' (SOP l1m (90P Jtot ID01 IML !off I --~ l~"'l 

§01 ILCI' JsOI' !oto l•Ml•o1 IOG1 IML l•m I 111.it(s) l t.AtT.t 

'sen IL.Cl" ~ je11 llOl"l.01 IMt jML l• 1M I 111'11111-'I l.,.n• 

S.1 ILCP I~ leaa jlOPl"1 (191 (ML i o M I .nts) 

501 II.Cf> lsor ~ lw.I..., I" ' 1-L l0usr "'"'"' ..mtsJ l~t 

..... 1- i- 1-1 ... !ML Iott 1..,.,.,l"1T• 

90Pl401 Ml l•m I llnil("I 1c1r• 

IMS1SJ11EC\lf~OACllVIDEJtl.VEiiiiiii 40U1?UTS 

1...,.. ....... 
~Ql?l;MTf«;VQ.JAGE2.fitN. eGKr 

~
1">'l•V« ... """KV 
AIJli..~STAHCE.ms-

'Ja'tMINAL .NEIM• 
2.000-,100111,1 

3W.0'(2) . .$P1.{2) 

pirACiTollWlTAGl~"""IVllflallDllCDn'ICf.2»KY; 
_.,,_ 
=~f..OV0t.TAGE2!tll<V SOHL 
"'-"4.ILA TION LEVEL SJL UJSo >Clo'. 
MIMMIJM.CR6EPAOEOOJIWCE: 63.2S111111 
HI.I JER!ff.IALNPM• 
2.iQl(\o'l6111JIM10\o'HJ 

E!i
OO .lOql 2 ~ 
IQ'Mt29'11'.t2'CPJ'l4 

flOXX.Q.4) 

rc:UMENTTiV:NSl'OIWD;~ Kv, CL • .l•t.1{1) AHDsno, :fDVA 11, 

SWGLEPHASl1 
MAXM.iM OPERATIHQ VOLTAGE 2'J KV, «I Hl 
IHSUt.ATION LEV£L llJI..: 1050 ~ 
CREEP AGE DIS1NICE... £12'5•11'1 

I
HYTER.......S~ 4 
RATI0" 1150'.S1A 
Cl,ASS0.391 .• {I) 
Cl.ASS~. 20YA (11 

'CUfUtENTTRA°NSl'OltM!lll ?SJ-K'v--;ci::-Tp.11-j1); CL D.311i1) ~1) AN0-~-'°20. 
!JOVA(2j 

l~~n~VOLTAGE~i'N. toHI' 
lltlSl.l.ATIJH LML ... 1050 KV 
ICAEEPAGE OtSTANC£.4WS-
~N f~SMIEMAo1 
AAH0 .500 11 51 1A 

~
SSTP::it (2) 
SSO,J81901 
SS 5P2Q. JIP.IA(2J 

&U1tc:EAM.EsfbmKV 

i.-, ......... ZllC-O><U 
RATEOl/Cl.TAOEIA'· IOI KV, WHl 
MCC:N' 15a 'llN 81.. l ce<I KV, 101<.A 
LINE QSCHAAOE CL.Aflfl l (IEC «IOll8·4) 
l::NERGV OISSIPATIONCAPAO'TV /KV OFur· 711.llKV 
MIN:Ml.JM CREEPAOIE DISTANCE 11;J2S 111111 
WCl.UOl-Ki INllU.AlEDBASE 
HV TERlll.flALHEMA4 

'SNGLE PHAS!i ZN:-OXICE 

SUFI.GE COUNT(lt 

lllETER Cl OIOIT CYQ.OK.fER 
'Jil.NMUMCX>VtH Q.lltREHT 200.AY>SIQOM~WA'IE 
lil1oUU.HGHOJRla:H1 WllSTAHO: t0011.A4110~Wlt.'IE 
lllEIEftSCALE. 0-301MPEAl<tl,41 ,.0LIEAR 8CAUl 

SURGE .utftlsf'lj2j) KV 

SNGt.E PHAse. MCrAl-Oll.IOE 
MATEDVOUMJE!Jt.JOO ll."V, 61lHz 
!ICDl 100}(11, 9 1..IM0 f/N,ft.20AA, 
UHE DISOWlOE a.AS& 4 (EC &ma0-4) 
et.ERGY CISSFATICH CAPACfT'Y THOINAU KVCS' Ur - 10IUl(V' 
EtEAGY DSSPATICH CAJ>ACITY N>Ul..IEJl(Y OF lk- &.SK.Jit<V 

l
"INM.JM atEEPAG& DISTANCE 10&40 111• 
INCLl.hl'G INSULA f EO BASE 
HVT£JIMINALNEMA 4 

:LJNf't'RUl)lTC: 

~r.:!lPOll-a.tvfs 

IPLC FREQUINCY ,.,f51lClo'ACITOfl; 

LCl" Spec~Doc.-'111 

AL* &pld lcadon Doc-t 

....... ..c:o.aM-l:l.-1$-CIWN1 

UC,.S~f~I 

UWN.C:O"'*•L-T'S-OIJ?IMM 

'I IJ(4N.co.tCGNL-T'1-G02M 1 

U<-IN.C:l).IOM.fL.T5-M1MI 

l~·Ts-etlt-tt 

~-SH-CO«m.fl-fS.llK-.ft 

11.M.5~-€1,..T .... tHI 

....... 

GE(S8C) 

GE(S9CJ 

OE(SllQ 

'"'"""' 

.. ,_ 
Tritlt!Q 

OE!S8C) 

"""""' 

'""""IJ 

"""""' ....... Vlsl\ll11 

(HM.CCR Dl>cvn.nt Ho. : IU<-AS..$D-Qa1.&l..a11_1 ... I 

fAUiTOMDocWMlllHo..~LCl'~-401.a314111L 

or~~:=.nl ~;:',!! 

!=» 

""'' 

le=• 

I<=-

le=• 

µ,..,. 

µ,..,. 

''"'" 

ln~ff~ 

'6.ECU<O' 
l<IT.uAmN 
o::::imAACTOR 

B.ECTRICAL 

l
lNSfAU.A'llON 
c:ora~fOR 

ElECf fir.Al 
NSTAUAflON 
ICXZllTRA.CTOR 

"-""'9CA<. 
HSTAU.ATION 

1'.::Cl>ITRAClOA 

IELECTR.CA\. 

I~~~': 

~ noN 

~ 

l~~DH 
a>HTl'-•COR 

- - -

l~~;QN 
CONTRACTOR 

- - -

I ........... : 
T 

80M l!.H::!l""9 the 

" 

.. 

.. 

I " 

I .. 

• ,.. .. -

F0A MONOPOlE, J}t!SOIT 'Ml.L 8E WITH PQ SENSOR 
(l'Oi.;£ 1or.t.T1 

if:r 0µ 
tVV 
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~nals.9.r1 Lower Churchill Converters and Transition Compounds Project • SOLDI~<> POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT (NAL.CO..DK..-lllMD. l ILK..U..SO.SZl,~11..001.at ~Ho. :I ·- - '' AC Maior Equi"'"""'nt l.r.LsTOMO.C_..NIL: LCP-$0P..ftt.40f"41•MllL llltvN9. : ' 
ltitmNo. Contnoclerl'll•~' ""' 

Slllfll...-.C:l9t,.. ·-· bft!DmilDdcrifldoa Let' lpKMkatlon Doc•!Mftl I s..,,.rtt" M.al'!lll'Kf\lff!' 
cmr.~.._.., .......... 

h..tait.d~ 
aOM~'l llt'HC.,_tl'I• 

._ ... .... ~ ... ALS,,.clflc:ollanDoc;-nt etrOrfftlflllll l"1orm1t1011 CcilllndNO, l'tlU 

l$-t,I .V PAO MOUN'TiO SUBSTATION SDl:VIC-lli ~Pt 

'"'"''" ELECTRx:A' ,,,. 
'" .... '"" ... """'°' ... ., .... - PTI . 1500Do.h600V,,.7V 

&.lt.&H.CO.-..f:L-~.a! °"""" ....... ..... MTAUATOll " 
CM.YONI: Ml)Cl..-T lRANSF~li!ERM:l:CED FOR 

OHAN. C>,n11. 3e IOHI CONTRAC ! Cfol MONOPOO.E 
fldl'EDN-«::e -',7S~NOt.llNAl 

I 
I 
I 

Pio.~ Udlltl 
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t\_" nalcor' 
'~, ' ""'*'fl • Lower Churchill Converters and Transition Compounds Project 

SOLDIERS POND CONVERTER STATION BILL OF MATERIAL· HIGH VOLTAGE EQUIPMENT 
Cabinets &JB 

Item .. C°'*~T:aeN11 ... ff '"" =·=1~~· 
......... ....._ 

sot ll..Cfl' laor 1- 1•°'1• 1 ICMH IML 1.-o 111dt4•) 

1%28...tll.-.oG14; 1121· 
J8-"'"8015; 12ll.Jl
oo11;m2*..J•·••..oe11; 
1:2211.J8.-.001t: IZD· 
Jl ...... t9:1:1211..ll .... -
RZll~: n:za-

lsot lLCP lsor l•!•OP'fWI 1001 IML l4ff1 I 11fllt(•1 I~~;..;'::.!:'" 
11728..Jl.H.OCQJ 

1228..Jl.-..oll ;lz:za. 
uc IY'l ILcl" l101"loao l110P l4D1 loot 1 ... 1 .-z I Uflll(1) l.-....oo1z: 1ZH1..J&&-

""' 

_., IS01 ILC" laol" laoa l• o" l«H loot !...._ I 4Hl I IMMf"t) I B2211.J9-M..00f7 

GM lsotlLU llOf' l- l•~l~t 1..-i l•I "" I .rllt(1J 

4545 lmt l ~I' laor looo 1 10"!~1 1001 I~ I 4565 I 11nk(•I 

nm.,,.......,,.,._ ... _ 

I
JUMC~ IOXFORctJIUtlMTTIU.NSFO~ IJ 
..... u 
[ncl0Mnpllk~l•[2..3""" ..... , ........... 
PW!D-ft·poi~ -~-.blr ll'~p!Mt~12 
~.L•~14 rnm,....,flll2 mm, 0-1&0mm 

~d .... t'I Wr ....... blotllttl'ldll'tlKNll .... 1W19 .,......... 
lldilmlQWc:ilnllllrNkel1 ,.....,._ 
~--llf-...... ...... '"""._. 

J UHCTIC>H aox l'Ofll CU" UHT llt.tJ,ISFO!u.tt'.1\-(l)i>• 21 
..... u 
Etl:fioNe~~14(2.3mm--)~9"1 ----M-.tl&t~llftilltQio411112 
o.-.on.· Lz1114 rm1,Mio.M121M1 0-leCJmm 
Prtwidtd Vl'it!~rnirwlblocksandirkrmij1¥1nr'G, 

Cot"'l()l)trt• 
MClid9e!CH 41!'CIM'O:U1tfttll.ri , ..... ..,.. 
IUQnr9ccrc.<*dbfdDm~ ............ ~ 
[MCTIOH IO"i "°" CUilllfWn' T'AAHSFOfUl!ili~- JI 
INENA.X 
Etdc11Mr• pl*gtot.qt1•!'231N11"*")~&11Ml 
~f',pe~I 
P&dloci<ilblvQe~.:• 

~-ablo!~ fllMll~,2 
~. ls91<lmll\H-llOlmm. 0-110mm 

~==~---1r=..-=.. 
~girtrlllielJ tJ; dool'twlk:h 
~ ........... .._t.i 

JUHCTIOH •ox f OR CURlllHT TM.HSFOAMO:~l)'pe 4) 
NCW" X 
C~p.os~ t•(2,Jmmmn)~llNI 
........ tw-IW'tilft --RlmovMlll m:>UJ9'9~plgl 12 
DINr&IDnl l•113(1- ._1a32 nm, CMS27 mm 
Pfoildtd Wllrl lerl!'llMI llOCM 8f10 nlerral wirlr'(I -· ldOiclKIUHCll',UlllltUktlfl 
lltmlnilltb;b 
L9*'Q cxw*'*'<I ~It# IWtch 
~ ... ~. 

f"'!NCTIOM aQX LIOll CAl"ll.CfTCllVOL1"AGITMHSFOfUEl-(TWP<t t ) 
...... u 
Enc:loMH p!iM.\11~ 1• (2,3 rmi nwi)tlWllell 11HI 
Pll!"lll-cyp.hinQK. 
~Mble~ 
R61'1'11Jw"ml!Pmi;n.noig~~ 1 2 

om.ii...,...· L-ii!!tn'Tl,H-9141M1,0..180-

I

A.-.---.. --
~ 
....,..,QWttQ.lllbrNkert 
T•l'llnlltilXka 
Llgl"qoorsok!dbof- ... «tl 
llHlitf w~h lhamo.1'4 

INRJl:fACE SEftfU V LAHt! I MARSKALUtO "AHIL{l')pol if 
w.,,_ ....v..qi ~ nw-1> 

I

_,, 
Endolln pl*~ 1D llM1ln& sM. 

,PW»~~ 

_,.,.. 
A~ITll>',l"('"IJplltt 
Dimt:m1onr l • 1!12911"1n, H• 1830mm, D-611 mm 
Aovl!XdlO"lfJ~t:4oei...cl..-UfNllWll"'D - · ---~Rlllll~~ 
ifMrlnlll*""'"' 
1Lllif*V~b,>dOOl'N'lkn 
i"IQ~IWWiU'I~ 

LCI" a,.dfkalle111 DocinHt I 
ALI SpKffk:81Jon Docun.tt 

IL.K-SH-eo.etOt-IL-~ 

11.K.SH-CC~·Tl.oo:zMll 

a.J(-5H..CIMOOO-E.-1"s.oo29-01 

luc:~a,..~t 

ILK-lm-CO-fOOO.iL·TS.-..cll 

S11ppll• Of~:::-1ni:.,~~ I ~::. 

GE(S8C) .... I"""' 

OE[S"" 

"'°"'' 

OE (SOCI -

""'""' 
..,,. 

""""" -· 

GE!stlc> BECTROL I""'' 

I Alt't !M.-;r 

I RnHo.:I 

bl.~t .. ~by l upd:~ tl\e 

El_(ClRlCAJ. 

1
NST..t.l..l>l°' 
'~ 

I~~ 
CCN'f'RACTOR 

ELECTRICAL 
NSTAl.J..A~ 

"""""""° 

'1~~~ 
"""'"'"""' 

El.ECTRCAI. 

1!T~TION 
l""'"''"'""'CR 

ElE~:CAI,. 

INSTAl..1.-ATION 
I CONTRACTOR 

"' 

• ' n• 

I ' )\µ 
.@7-wt/ 
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~nat£c;;?f 

""" No. 
C0111f1~T .. NwMer 

itS4f liOt ILC" llO,. [IOO 1101"1"°1 1001 IML I 41411 I 11nll(, I 

-r ISO! lt.e" I'°' l11C111 J11or lo1a1 lttt I..._ I *1 I tdtsl 

.+tn !&01 ILC,. ISOI" looo ltaP l.t01 loot IMI.. J 460 I \l""lsl 

Lower Churchill Converters and Transition Compounds Prolect 
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL- HIGH VOLTAGE EQUIPMENT 

Cebinels &JB 

:':'.= IM9~ 

tz25.Cp..n.11m;1:Z2E
Cf".tl7411t2; 

~ Dmll Description 

l
~>\CESSli!sYl.Nl(2~01"AH.ELif,,.21 .... ,, 
E..-... ,._. P.Q9 tO----..-. ..... .,,._. ---R-.t:ir.mol.oll'!Mg" ... 
~~L•'l,2Gmrn.•••il!!llM\,[)o611mm 

1-'ro~id.cl withtt!!mlNiol loKloki wir-~ wi~. 
!Con-.p:onPr(S 
Nte--iy~ ......-....... ~°'"""' 
'T-.il*d:s 
~CICRlcWdt\'doof""*" ...-.... ~ 
DCYAllD CONTitOL IMIUHAUJNG P'AJE.40P a IW"A 
IX'fwde<nol-~~ 
NEMA<4X 
ff'cia;nplllleg~12lo!WllMl•Ml 
Fltr>l).l)lpel'lirwtJoH; .............. 
~mo~
~l•te.:Ji111m1.H-1132nwn,C><621mm 

l
~~aoeli9aftd.....,....-*"' 

~aw<*cul~ 

r..,....,..DIDc:n 
~~bi'OC!Or-""*"' 
Hl..,rihl~ll 

DC YAkD El.FL MA"SMALLIHCJ KIOSK 

LC,s,.eclficmlionDoc_.M I 
A&.Ss,edfic.tioft~I 

U<-$N.CP.*IQG.E._.Ts.4QH.01 

S"f'PI!« 

GE{SBq BECTROL 

GE(SOC} 

GE (J>(S) 

INALC01t~Na. : 1Jt.AS.&OCZZ'l-l!..~.-e1..o1 I 
(A&.iJrOMe>oc- Ne. ; Lcr.-Ol".OOO.ltOl"-401-401--. I 

•r~-:~::i:::o .. I ~.=::. lmrt11M llly J11p11a11,,.tt1. 

le""" 

_, 

co•" 

ELECTRICAL 
~"l:STALt.ATION 

CONTRACTOP 

~"""" t>STNJ.ATION 

'""""" 

EI CC!RICAI.. 
1NSTAU,Ar1CN 
CONTR.AC10ff 

... 
• ft' 

M 

·~ .. 

J} ~~ 
tJ,/ 
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~_na!s~r' 

Item 
No. 

Contr*CWr T~Number 

l4H5 lso1 IL.CP laOP l tKJG IBOP 1401 Joo1 IML 14045 

4'-4f lso1 (LCP lsott Jooo laoP l40t 1001 IML l•t<M 

1•48 l50t ILcP lsOP !ooo (BOP 1401 IGC1 1 IML 14141 

.wso [sen IL.ell lsol' looo le<>P !«J11001 [ML 14'sa 

l46SO 1501 ILCP ISM 1000 IBOP 1401 1001 JML 14160 

Lower Churchill Converters and Transition Compounds Project 
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL- HIGH VOLTAGE EQUIPMENT 

Insulators 

Unit 

I unftCs) I 

1- ·• I 

I unitt•> I 

I unit(•) I 

... ~tllg"'"')-· .. 
Monopole ays lem Q(y 

!t~ Detail Dncriptlon LCP Specifiatiofl Document I 
ALS S !M'clfleatlon Oocum...,.. 

IPOST ·TYPE IN$Ul.ATOI\ 24.S KV 

Sold cora pore ... In h ulltor,atandatd tluif'IGI, 8 1l HJOO kV, 
Crte?•i • ditt•ne4t 1!1325 mm 

~~~"' ""''"" kN. I 
" ~op- ·"""''"''°" l>ot<iip '""""°'""- ..... 518°·11 UNC U<-SN.CD-8000-EL·TS~02<-01 

S"BC, 
e-a:~-rnMINbllhnhot-4pp1w-....._•wJIPOdholnll-4--10 

NC ,TEIC, H91ghl : 2337rrvn. 
;PolwWn c;o~grey llghl.gray. MwlMlf eso 1.00.1 (ANSI no), 
Unilweiilht: 1SIOl!g 

UNOERHU NG POST·TYPE INSULAT OR 245 KV 

Solid CQA!p;l!'eelalrl lnsulltOJ,standard gl•mt. BIL 1D.50kV, 
Crcepage chtanoe I 325 mm 

I~ ....... ~.... ~ 
I 11 Bus~ .-.lion- ma1nb1e Rnhol-dip e-N-.d,4 tappedholn W' 11.K-SN.CD-axio..el-TS-OOZof.Of 

11UNC$9C, 
ease secbon • m .. ••l>iil i'llfl hot-dip gaNanlztd,4 l•ppff hole• 314" -10 
UNC ,7' BC, H-';ht: 2337 mm, 
POfcitl.-i11 colour.I"'.., ~-Gl'IY· Munn D 5BCi 7,00,l (AN Sl#70), 
Unit weight 1i0 kg 

TOUGtENED GLASS STltlHG INSULATOR 1CO KN 

eilldsod(dCO~. 
0~52-3 

llU<..SN.CO.SOOO~L-TS..0024.01 I ... l=~~=.2:.:i":,4:~~ 
lllbmat11load: 160kN 
Ugt-.nlng ft.UhO'lla!' ll'~ge: 12S kV, 
ApprQll. YnitVtelgo'lt:6kQ 

TOUGHENED GLASS STRING /NSUl..ATOlt 1f 0 KN FOG TYPE 

t-:..--::..-::.'!.. ~ t70nvn,330rrvndian-.t•1 . 
IU<...SN-C D-8000-l'.L·TS-002S.CJ1 I ... n111tpage dlstlnc• 550 mm !Ni. 

llrnateload : 160k,. 
91'tnin; lalhover voiag.: 140 kV, 
pprox. unit-ight· 9,1ka 

OC POST-TYPE INSULATOR 

Pmt-T)ipehMJlitor 
Seid c,:or- por1; ... ;,. IMulitot, smWcooduc:q flU:ln;. Bl'.l :2550 kV, 
C~!l>ll d&tal"ICe 2m2 mm 

Stipp lie( 

I GE (SBC) I 

I GE~BC) I 

I GE (SBC) I 

I GE (SBC) I 

MM!ufaeluret" 

CERALEP 

C<AAlEP 

SE\IES 

seves 

INAL.COR OocwMM Ho. : ILK~..S0-.82'21....!L.-G01.0001.01 

f,a,UTOMOoc:u~tHo.: LCP-$0P~OO..SOP..t01..GCl 1-ML. 

I 

I 

I 

I 

C•taloque Numb•r 
ot0rdlfrin9lnl ormation 

Supplied by 
Contr.actNo. 

lcooo1 

I=-· 

jc0001 

lcooo• 

Installed by 

IEL!CTRICAL 
INSTAUATIOW 
CONTRACTOR 

IElECTRICAL 
INSTAllATIO,. 
CONTRACTOR 

IELfCTRICAL 
INSTALLATION 
CONTRACTOR 

I ELECTRICAL 
INST AL.LA TION 
CONTRACTOR 

Cillltwv.r 1t1M1ghl 12,5 kN , 

] ILJ(..s~.co.ai>oo-EL·TS.0028.01 I GE (PES) IPPC INSULATORS l 100501 
Caps : r l !C'TRICAL 

I unlt(s) I " Top 1ec:tlon;ducthlron!wt-4lp galv•11Cl:• d, INSTALLATION 
8 hole5.18 mm, 25' !C. CONTRACTOR 
BH• •ec:tiofi.~lron hol-cl•11•n1rV•d, 
S holK 18mm dlun. ,35CI mon BC, i'Wgt'lt : 7500mm, 
~COblr:lf"Y~· ...... S807,0'0,1 (ANSllf10). 
ure-ght 120 1n8 

p~31-.01 

, .... .. ,i 
I fteot No.: 

I 

I 

I 

BOMRev 
ic>d•tlng ... ,_ 

., 

., 

.. 

.. 

.. 

• 
Oh 

Commen~ 

4';r. ~ 
Wf/ 
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~n-a~£S?!" 

nom 
No. 

Contr.:tor Tag Number 

4"2 Jso1 ILCI' lso, looo le0P j401 loo1 IML 14"2 

I.a&! 1501 ILcP !SOI' looo lsoP 101 [00 1 [ML l4SS3 

~ lso1 ILCfl ISOfl looo leOPl«11 loo1 IML lau 

1"670 lsc1 ILCP !sop looo leoP l•o1 loo1 IML 14570 

Lower Churchill Converters and Transition Compounds Project 
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT 

Insulators 

Un" 

uMC•I 

un1t(s) 

unit(•I 

unltja) 

!quit:Jment\19f0f1-
Monopol9 sys...,. Q~ 

lltm~IOoeM:riplion 

ICC POST·TYPE INSULATOlll: 750 ll:Y BL 

IPQst-Typ11"11.ulalo1 

1Solid <:are ?O' tc!ain lntul•IDr, ... rnlconducdng 111razln.11 , S IL 7!§0 kV, 
C1H page dls llnc• 4250 mm 

I·~=~·~"''""'"""'· 
12 Tep section: !Mltub .. c.11&1: Iron hot-di! ga.lllarillld, 

AAipped holls Mter.n, 127mm BC. 
Base seetion-malnttlec.ut lron hoe..Uipg...._...t, 

1

4 l'dH18mmliMl.,254mm BC, Height : 17'00'""'-
Pon:et.in colourgreyllG~Y - Uunsell580 7,00,1 (ANSI #701. 
Unit~ 114~ 

OC POST-TVP! INSUt.ATOR 3 25 kV Btl. 

1

- •Type ,,,.._ 
Seid-~ ~IOf. Hmcond~9~ Bil 325kV. 
Cfeepage chtance 2 MIO nm 
CantiltnrlllfenQ~ 181d<l. 
Cap.1 : 

2t ITop H ctlon: mate~ cast irQl'l h>t-dipg;alval'llzed, 
4 tapf>Gd hole1 M1&o:22, 127 mm BC, 
Bue H ctlon • ma~abll u at W'on hot-dip gialva l'lizad, 
4 tapped hole1M18li:~.127 nvn8C, Height: 710 nvtl, 
PCfceialn~oylighl11ray-Mu.-l58G 7,00,1 (AHSl•7~ 
UN-tght50tf41 

IOC POST ·iYPE UNDE.Mt\ING lNSUt.ATOR 750 kV SIL 

I 
Undortlung Potl·~• lnMAator 
.SG!ld core ?Orce!• ln IMulator, semlc:onducftnt gituhg , Sil 750 kV, 
Crnpit9" di•~~• 4250 mm 
Cartlleverstrengtt 12,, 1(111, 
C9P1: 
Tep sec:tilM. ~•cutltonl'loM., galntind, 
4bflped holts Mt8122., 127mm BC. 
&w ~-malNtlMcnt itontd..Oipg...Uocl, 
.( hotes1S fTWTIMITl.,25'4mmBC, ~;17'00rrm, 
Ptll'celain cob!r.g,.ylig~·i.raY - Muns.el 58Ci 7,00,1 (AN.St170). 
,Unit weight; t14 •g 

TiltANSFOltMER NEUTRAL POST ·TYftE INSULATOR ' 50 KV aL 

I

Po,.TJP•....,_ 
Solid awe po«elaln ~. seritoncludre gmlno, flL 650 kV. 
~ chtarse SOOO mm 
CaritlevtrlllenQhl 12,!!I ~H, 
Cap.1 : 

IT11p .. ec!lon: ducli .. Iron hot-dip 11,.~.r\~ed, 
4 tappeG hole• MHb:'22 ,127 BC, 
Bast Hctlon · Gueth Iron l'lot-Oip !il •t.oafU.t d, 
4 hole9 18 nwn ctlwn. ,254 """ ec. He~ ; 1!!00 mrn, 
PCfcdaincolour.grl'flgt'll1il~Y-MUnKI~ 7JJI0.1 (AHSll70J, 
Ur*weigl"C 1161G 

L.CP Sp..:\fie«lon Docvment I 
AU SpKifiea.tion DocvtMnl 

LK..SN..Cp..eoQG-a,..TS.()021.01 

ILK.SN~o.aooo.et.-TS-0021...01 

ILK.SN..C!U~TS.(IOZt.01 

ILK.SN.CD.SOOO<L·TS-0021-0t 

P-aa32111181 

Suppl ... ManufactUJer 

GE (PES) IPPC l\ISUL.ATORS 

GE (PES) IPPC INS ULATORS 

GE (PESI IPPC INSULATORS 

GE (PES) f PPC !11SULATORS 

INALCOR t>ocumomt No. : IJ(..AS.SO.a221-.El.-G01.0001.01 

!ALSTOM Ooc:u1Mnt No. : LCP.SOP.OOO.e.OP -401-001-ML 

C.1t1ologu• Number 
orOrdftinglnfOfmilllloti 

SuppliMby 
ContndHo. 

COS01 

COSO! 

COSO! 

C0501 

lmt.lllhclby 

EL.ECTRICAl 
IHSTAUATION 

ICOHTRACTOR 

l
!lfC'TftCAL 
INST.-.LLATION 
COITTIMCTOR 

EL.ECTRICAl 
INSTALLATION 

ICOH1'RACTOR 

ELECTRtCAl 
INSTALLATON 
'CONTRACTOR 

I ...... ,, 
I "-evNo. : 

BOM Rev 

... -... ..... 
.. 

.. 

.. 

.. 

• 
n, 

Comment5 

ff ff 
if 
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Nna!~s?r' 

•em 
No. 

Conttac:ior h11 Nl,ll!'INf 

"71 1501 ILCP ISOP 1000IBOf' 1401 loot IML 1'"71 

4U2 lsa 1 ILCI' ISOP lcGci leoP l•o11cc1 IML 141:12 

417' lso1 IL.Cr lsOP looo IBOP 1001 1001 IMl 14111 

14'74 lso1 ILcP ISOP looo IBOP J'ot 1001 IML 14174 

l.WllO Jsot [LCP ISOP looo !BOP [401 1001 !ML l<M&O 

Lower Churchill Converters and Transition Compounds Project 
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT 

Insulators 

""" 

unh(a) 

unit(•) 

wtit(ti) 

l#lil(•) 

11rlll(•I 

Equipment tag lot I Monop ... 
Monopol9 .,, • ...,. Qty 

ltmo OetlJI ~1ctlptlon 

r1~0fu.l!lll. S°TM P<>St~TYPE INSULATOf\ 22§0 KV BL 

i
~•·T,., ..... ., 
1>Vd core pon:1l1lnlnMAalor, scmieonducf l!il gla:rin!f, BIL 2250 kV, 

CtH P-'Sl•<hi.nct 12468 rrm 
Can4ilever 1.trenght 20 ICN, 
Caps : 
q>M!dion:ductitSon ttat--dSiQ&Mlnhd, 
tdN 18mm2549C, 

a-.S«tioft ·duc:til: Ptl llDl-<etipo'INlrizff, 
e holu 111 mm clilm.,3158 rrwnBC, ~:5CXIOmm, 

POl'QOl*t'°li)ur.ltftylg~y- "41.lr.• 115&07,0I0,1 (ANSl#70), 
U Mll: we~l'lt: 71i kg 

TllAHSFORMER DELTAPOST-TYPIE INSULATOR 142:5 KV B1L 

Pmt-TypeNWllof 

Candcvor atrengl'C 12,5 kN, I
Salid eOlt!: pofCtklin~taJ.-rnb:ifidldlo 111Ming. e1. 1.c25 w, 
ere~ d!Uanco 7ee7 mm 

2' l~:'~cllon: ductile f Ofl hc>t..oip g .. lv•nliod, 
4 &appedholHM161i:22mm ,127 BC, 
6aH wcilo11 • ductile ifon hot-iiip !J"""• ratod, 

1

'8 holes 11mm d.m. ,l25nvnBC, H•lght:3150 nvn. 
Poteclm cdol.r...,.li;hl-tray· M\alMI S8G 7,00,1 (AHSI #70). 
Ur111:-ctc:291 llf 

POST·lYPI! INSULATOR 250 KV 1!11.. 

$ ~-d COlll port;t l,fW, inlU!l(Clr, B!l 250 kl/, 
Mirimum ere.pi g• di&t1nc:e 836 mm 
Can'*v•r ldr• n11hl 12,S kN, 

LCP Sp«ifk:.-llori Document, 
ALS SPKff"icMion Doaim.nt. 

IJ(-SN.CD-«>OO.CL-Ts.oct29-G1 

U.K.SN.CO.JlOOO-€L,,.TS4021.01 

Caps : 

" ~· wc:tiori-mldnbM iron l'Klt..cip 9*"'*11:1.4 tipped l'loln M16Jr2.\ . I LK.SN.CD.aooo~L·TS.OO?t.ot 
127 mm BC, 
Sae Adkin· rMlubl9 hin hol-dp galvanked.4 l'IGt.s 18 mrn ,.200 mm 
ec. Helohl : sea mm. 
Flor~ co Dur.grey lght-g,_y • Mur!Hll saG 7,QIO, 1 (ANSI #70), 
U ritwo~~t:23 kQ 

POST-TYP! !NSUL.ATOR 564'.l KV BIL 

Sclid cote po11cela/n ln•tof. et. 550 kV, 
lilni'l'uncre~d1Manco 2"60mm 

"-' 

/

Cardever •trorehl I kN, 

90 T11p scclion·1Mlnbll ~nhol-d(Jl9..tnrized,4 ta~hl>kis M1 15120, l1U<...$N.Co.&OOO-EL,,.TS..Q02.l-01 

As r9e1'd 

121 rrmec, 
Bnasection· mal .. blo lnm hot-dlpgalvanlzed,4 "'*' 18 mm ,200mm 
BC, He ight : 1220 mrn, 
Porcehlin coioYr.91ey ligN111"1t . MLlllHl 58 G 7,0/0, 1 (ANSI #70), 

1
Urit waloht:Slkg 

IPOXY POST·TYPI: INSULATOft S KV 

5 kV epoxy pG6I NuMor 
60WSIL 
For lndo« a ppflcadon, 
Heighl.: 89 mmapPfOX. 
Top ft1u:rt t AGtt 12, 7 mm 
8orl.om insert: 1 hoM 12,7mm 

P.iot330t tl 

Suppl1-r Manulacturer 

GE (PU' IPPC IHSUlAlORS 

GE. \PES) IPF'C INSULATOR S 

GE (PES) IPPC INSULATORS 

Gl. lPf.S) IPPC INSULATOR S 

l
! LECTRICAL I 
~STALLATION 

,CO NTRACTOR 

-,NAl..COR OocumentN;. : LJ(..A.S-SD-8221 -El-001-0001-0 1 

IAl..STOM Doeumen1 No.: LCP..SOP.ooo.aOP-401.00 t-ML 

C•tl'°9*ieNUfl'lb•r 
or Ordering infOfiratkin 

Suppli«lb'f 
Contl'KtHo. 

leooo1 

C0501 

IC0601 

COOOl 

lcooo1 

ln.llllled by 

I

ELECTRK:AL 
INSTAU.ATION 
CONTRACTOR 

ELECTRICAl 
INSTALLATION 
CONTRACTOR 

EUCTRICAl 
INSTM..LATIOH 
ICOHTI<ACTOR 

I

ElfCTfUC.Al 
tNSTA.lLATlON 
COtfTRA.CTOfl 

!UCTFOCAL 
INSTALLATION 
CONTRACTOR 

I •.v•~d 
I Aev No, :j 

80Mlll.ev 
upd•tlng ....... 

.. 

04 

.. 

.. 

"' 

• 
o~ 

Com'flft\ls 
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~~na!s.S?r Lower Churchill Converters and Transition Com ounds Pro·ect • SOLDIERS POND CONVERTER STAT IO BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT NAl..CORDoc'Ul'Mn4ffi>.: Vt·AS..so4221.CL~1.«Jllt-41 Rft'No. : 

Cables & Bus Bars ALSTOM DoalMenl No. ; lCP..SOP..-O..-ol'-401.-01-ML . 
l• m Cantracior Tq NumMr I"'" I EqulptMntt.Qfor i"';'''I ltan Debil Descrlpllo,. L.Cfl' Speci~o11 Docume,.t/ ._ .. Mli"ufKa.ref 

C1t.l09ueNu1t1Mr Supplltdb)I 
lnstalleclby 

I BOMR~ I comm~b 

No. Motl .. .,..""" ALI Sp1~ciltalion OoculMM °' om.nr.g lnfonndon Contract No. 11pd1ting ......,,, 
I I SEAMLESS TWULAA ...... "' - .. SCK .. 

~RyTltOl·TI l!J.ECTRJCAl. 

"'" IM11 ILcP lsoP looo IBOPl601 1101 IML lsoo2 I ~IC•) I I " Oulside~l«: 14l,)rrm IUC·5N~TMIOH..., GE(S&CJ W.stbume aJ601 INST ALLJ\ TION 
rm1dedl-1er;12fl, 21'1'11'n CONTRACTOR 
Len9ht:l:l m 

1sEAML.1!$S TUIULAR BUSllAR 20l "'"' IPS S CH. 611 

I I °'~~ I I lcmo• 
!§_ ...... ,. 1'1.EC""""-.... 1501 ILCP JSOP looo IBOPl401 IMt IM. IH04 I -hi•> I I I ~211,1- U~f~ RYERSOH NST.All.ATION 

tMW:lOl,7- COffTI<•<:T°" 

, 2m 

sEAMLIU TUBULAR BUSBAR 121 Mll'I IP.S SCH. -'O 

r.t.luinnum aloy Tl101·Te 

I I GE(S8C) I I IC050t 'ElECTHICM. ..,,, !sot ILCP ISOP loco laoP l.ot IG01 IML I'°°' I unil(•I I I "' Oublde dilrneW. I fl ,3 mm .. J<4M..CO.-.a.f:Mlot2H1 RYERSON INSTALLATION 

~d"'"-W.12Umm CONTRACTOR 

l--12M 

Sf"£CTAA9USWAY (12UJ41FT 

1--- I I G< {SBC) I I lcooo• 
Ono Mi of U. Copper 'Y"1W )20JI' N:. 1WC IE1.EC1RICAL 

lsa1c lso1 ILcP !SOP I* IE10P l.aot loin IML l501c I . I I I l'bolngGfounclwltn..lotli-G11a1dPraltciion a.l(.aH-e0.900.et.·TS..OOH~ INST.4.ll.ATION I " FromEmergency .sV\.'GR to Mair! SINGR I 
4Eaehi00.111rHEibowa CONIBACTOR 
<118 FtalF•.o.t6flll1'1Pl'QOf(IP54) 
2 Each SpKi.11 C..IJtom Flaro-d .. nih; 

SPECTAAIUSWl'Yj1ZH) 18'Fl 

'200A"'-

I I GE~ I I le=· I""' ~ollL "'-.,,,,,,,,... "'KAIC '<UC'"""'-.. ,, l15<t1ILCl' ISOP looolBOPl4011oe1 IML15'11 I - I I " ~G1oi.nd~JGN.-GuatdPrDlec:ticlf'I ~-fMIOH.OI INSTAUATION I .. I f1om &Mr"'rq ISWG"- •Main SWGR 2 
<ll &cll!IO Otll'ffElbows comRACTOft 
196 Ftt/fNcNf6plHhProot (~) 

12Uc.IiSP"Clal1 ClltlOM Flal!lil• d e nds 

17!i0 MCM MC CONDUCTOR 

' 
M.i"'""""'•IDJ~.t1w.ni::1 ... 

I I CE~ I Wu~m• I ,._ IElfCTACAL 
soi ILCP ISOPl- lsoPl•1 loo1 IML lto21 I - I I eco.· JitSSMiinl 

~· ........ t.tSTAUATlON I Ol M'71~Je,74""" 
S«lon::ee6rrm'. 

COHTRACTOlt 

ll..i'IHrv..gte:2,441o'm 

Conductor 
COCKeOMI· 27,72. rnm OD ElECTRtCA.L 

15022 lset ILCP ltOP Jooo l•OPl.401 1001 IML Ism I m I I "" I a.1<-IN-C~'-..Olt .. I GE fS8C) W.stbume """'' lNST"'1.LATION 
CONTRACTOR 

$HIEl..D~COfCIUCTOR 

~-"' flECTRlCAI. 
I 1 .... !&o1 !LCll' ISOPloeolBOP l401 ltot ]ML ISCNO I m I I 4250 "12.4 mrn ~-T.-0~ GE-) W.stb11me ""'' INST....u.ATION "' 93,1mrri' CONTRACTOR ,,..,_ 

4JO A.WO, 1 KV, XLPE INSULATEOCA.ILE 

I l'~cm~ 
I laedl IC.bioe4'10AWG, 1 INOJ,Xt.PE. ~':I I Jrooo• I ELECTRICAL 

l5<t1 ILCit lSOPIDOO IBOPl401 IOOt IMl ltim I . I NSTAU.ATIOH 
C<lffTRACTOO 

P9S.-111tt1 !l;JJ 
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l~ nal£s:ir'. 

""" No. 
Contt..er.r TagM11mMr 

101 ILc:, lso,. lao laoPl•ot 1001 IML l11ot I wnlt{11 

iso1 [LC1'lao1" leoa ]•OPlfOtlM1IM..!• 102 1 un11:t1J 

1501 11.e• ltol" loot !eor l4D1lao1f,,._ ls1oi I -"<"I 

~10. IS01 IW' laor l .. faoPl401 Iott I..._ I,..,. I \HOll(sl 

Mt Iler ISOP leoo l1tOP l• t I.., IML 111111 I -atsl 

11111 !MM li.c:, lsof' loao l• Dl" l•t 1001 I""- fltot I ~) 

1'10-r IM1ILCf'laorl100 lsoP"l.t0t lott l,.., luu I ualllt.J 

'°' ILU l'°'"looo laDl"l•t lt1tt J ... l11m I •111•1 

Lower Churchill Converters and Transition Compounds Project 
SOLDIERS PONO CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT 

AC Yard Connectors 

=~=I~~· 
llotinDdli.llDudlJll:lo1' 

.. 

IMu-.. uwAu.oY •Ol..TlOT ... COHNtcTOlt f0ft2X t?MMCM 
COHOUCfOltS TO MOM 4 TutMMM. ,.AO 

I
Cor_ ,,_-......t1111Jor~t~kvwn...,. 
FOf«W~ ::l x 17!iOWCM AACc~ 

l
roNEMA 4telmlNl pild 
Tiff,_.. pooawid'.h -100nm 
l0iit1.~ l»lwftlll~IOt& · .JOlllN!I 

"""' l~....u. ~ustHtld:t,niAs ard~ 

l
oll~ ALLOY T SOLTS:O COfl.-CTOR t X tJA MCMCONDUCTOJl TO 

NIJM' TEU.INAl ""° 

I
C-.lrw~i'Df230W~l'IM 
Fo.~ 1•11~MCM AACCC!fl'l.dat 

101'1.EMA "l !.r"*""pai.I 
Temlloal piadwdh -1 00 mm 
1 2SO A 
COmplitlo w ll'I R .... H iJMI b:lila, niD .nd WPl'lst• 

IM..UlllWNMAlloVT-IK>L.ROCOMNECTOA"1-,c1750 MCMTO t x 1ntMCM 
MC COMDUCTOM 

1c:w .... "" ..... ~Igo 315 w ~-=-""' 
jForut*IDYl*-n 
Runt • 11'50WCMMC~ tr'P 1 11 1'/'SO l.tCMAN; wlJIJiJelllf 

"''" CGmpl«1tw'th s\ainlllH 5111.boitt nll5 ilnc1 Wilihll,. 

ALUMINl.J M ALLOY &TAAICU4T Sot. TED TERMINAL t X ITIO MCM TO NEW. • 
TU:MIHA.L,AO 

l

"'"""'--'·"'"'~'6~1 • 1T!IO MOl l4N:;cani:M:b" 

toNOIA•._,..119d 
T«-*~..,.,.. -100""" 

"'" Ccllnp.,. wKh ~tJoll'lilu 1kel boll•. fllh AOCI Wlshe" 

Al.Ur.iNtH.CAU.ov STl\AiOHT •01.. TEJif::RMJHACI · ··n10 MCtiil fo fEIM. . 
TWllllmNAt. PAD 

I

C....."N-••mW
FDf~1• 17'°M<;lil.U.C-..r 

•NIElllAliemwalpul. 
f«m..l i:-d wdn-150-

"''" CDmpilrl1t.,.lll'IMaW9NM-*'DOl1&,l'IL.tllll"ld -..,_.. 

~uMALlo'f' R.1010 Sl"ACliRi Ji;nO McMCOHDUCTO!':S-

I
COl'ona flH'~br:S.11 11'\1~ 
For21f 1750 MCM /l.ACQDn:;tuQol1 
Clll'Ufkl~dlianc.~dwc:uddlm;-lOO"'"' 
~·we.sariKt.11 ... DOltl, rdsa l'lllwur.t. 

M.UMINUM M.LOY IOLTm IO" RfllMPIAt. t.21' mm •t l>ft-TO HEMA' 
TUIMIHAL r AO 

~fr ... wQ.blsfOf3~ 1(V tipPoca.bom;; 

Nunwun.aa.,-bole09C> tll'Tl'll'\&I. 
fot~121 """PSa~timtaNEMA, 111-.111"d 
l•IMlmlp.t......, 100mm 

I
===-· .. -~ .... 
Co"'91*~~111NifUUMfba111,""*'1M_t.,.,.,.. 

IAL!JfltNUMALl.OY 101.TID T CONNECTO~ 1Z7 mM IPI PlrE T01" )( 1na 
MCM CONOUCTOll 

1

Cof11N lree_.. fat ) 11kVapplicMiclns 
FOfj1Jrirv127 mml>S"""'-l>bl 
bt x 11'50 MCM AN!c:on3uCIOI ,,,,,. 
ON-wrltnCnlNl:.ilMiaft. 
~witns!HMll 'l(HIDcll'I n1.Ui1nd-w.n 

LCI" Sp..:lnc11110" D6~1 I 
ALS SpK~• 0KMIMfl'I 

~T&-002&-01 

U~T$-OO:l..ct'I 

u~n..r1.-...1 

......... 11 

.... w 

GE(S9Ct GE-S? .t. 

OEISllC) ....... 

"'"""' 

OllilSlllC> 

GEf&OCI 

OE(SBCJ GE-SPA 

GEi&~ GE-SPo\ 

OE(SBCJ 

INM.COftO-U-- Ha. : l.J(~~«IOMH 
[A.L.STOM°""'11- IW, 1 Let'.a0f'.-...01"-.401~M. 

., ~~; ;:n:~ll I :::r:,d:. 

'cc•» 

'""'°' 

lcc•u 

lccoo1 

la>O<U 

<Xl6<U 

laioo1 

1fm1t1Mby 

I
EUCn•<:A' 
INSfAL.LATION 
C'..oNTRACTOR 

ELECTRICAL 
NST.tUAt lON 
COOTR.t.CTOR 

El.£C1JUCM. 
IHSTAU.AflON 
CONfRACf()q 

,~~ !N$TAU.ATION 
cu-ITRACTM 

---
E<ECTfUCM. 
NSl AU.ATIOH 

ACTOR 

ELECTRICAi.. 
INITAUATIQi 
OJHJRo\CTOR 

E\.E"""""' 
l\.STAll.ATION 

IC<lNTf!ACTOR 

El..ECTRICAL. 
l'fSTM.t..ATION 

ICOHT!tACtCR 

I 

I 

I 

I 

1tw No.:I 

•oMhv 
.,Utl• glh• -

'" 

" 

.. 

" 

'" 

" 

• 

11,2- ~~ 
w1/ 
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1

~ nat£S?r 

"'"' No. 
C::•111f-.ci01" Tat1Nu"*'•r ,,, 

501 lt.eP ISOl' IOOO lllOf'fAO'! IOD1 1Ml. (1111 I t1"l~s1 

101 ILc,. l~ l oool101"1441 IOOl ] ML 11112 I unlit~) 

:501 l ~c• lllOfl' looo l•OPl '"1 [1111 IML f11n 1 '"'i11•1 

501 !LCI' l•o~ I001 l•o'i4D1 IOOl lt.1. l&121 I 11nil(s) 

112s Is., ILt:l" llOP ID011 l•oPl.t0t loo1 I,,.,, l1t21 I unll(s) 

'501 ILCI' Itel' looo l10P 1•1 IGOt !ML [1110 I un•t11 

liOt Il er llOI' IOM 1101' l•ot !Oilt IML h Ht I 11nlt{s) 

l&et ILCf' ISOf' leoo laorl•1 19011111. l1tu I ..tl(sJ 

Lower Churchill Converters and Transition Compounds Proiect 
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT 

AC Yard Connectors = .. -:~:I~ .. "9mDetal1~alption 

IM.UMr'tUMAU.OY Mil TSI $TIWGHT ~l 

i('ot.-l--iot315W•~ 
~.-.,boled~,n~ c..-..lfd 

rvi fOlr1f'Q 127 rrm FS ml~ li.bt fa 2 • 17eQ I.ICM AACcOl'llb:ll"'• 
er..-,..., • ..m~all•!IOt'I 
Dlti.fl:• Oi!1wH f1 CondU::kllS·300 mm. 

""'" ODtnpN!:I wii'I ""'"*'H "'HI-.. nJI' Incl - """"'" 
M..UMMUM AU.OY IOt.TIO T~ECTOR FOil 2 Jt 17IOMCMCONOVCTOltS 

TO .. MA• TEMCNAl. '"° 
l~~~,':i>~~~ 
l't.:!!:~~=·~rtVll 
~llllCI DittllHn cor.duololli• 30D tNYI 

""'' iCompN With 5tarlleM s!ffl bolt•. nW; ilnd w11~ 

AUi~AU-CY.OirCw~L 1 x ,.,.-ICNleciNOUCfORTC 
............ TElMHAL ,,..,, 

I

C:O-. lreeMitKWr.tt now ~mns 
Fo•~1 z l~MCMAAC~cr 
toNE.MA •Wrmr...l l)Mlal llO" 
Teilnlr\lll p1dwldtn-1 00mm 

'""' O>~" wllh .i-. .. Mflll tM:ilt-. nut• and - •n.n. 

IAL.u..iUu Ai..l.oY eoi..f(l>Tt!u.IHAL 3 X f?SO MGM TO Nl!M 4 Tr:lltdlM[ ,.., 
1eo.-"" U.-itlitb~-_,... 
i'~Ol~ti'l!;l :J ll 1t50111CM AN:;cancb:iolll 
IT~wiange,...,. 

IO MfMA•!~plld 
c.ni1r to <AU'l!ct <hUtne• Wii:wu n Ille cordud<>~. :300 Mm 
Tl!l'nW'oll pMJwidth· 100mm 
COl'nP«•rih slHWHS!M OotJ. nuls andwnh'll111 

Al.UllMUMAU.CY T W IOl.f[O COl\Wl"CH>ft fOR H t71t MC:N 
COMOUCTOR.STllUAHGUl.Alltl'CMUMTIOHTOHOM•~rAO 

I
Caraiwf-~l•JllSOkV~ 
FOJ~l• 11"5CIWCM AAC~ 
U1 NfM,ti 4 ta1nwwit p.iod 
1t Sf•l'lll'\alpild p.1ll1h!lt1ll!lf~OOi 

ITt ...,W19ipea w\a!h. 100mm 
Olll.tanc1 between i:onduot«1 · SOO mm 
l'!rlOU A leomst• .. ;th .. ~ •'NI fJGltt..,... .-..:1...a$,... 

~lllHuMA.iI0YtttGao arACM-:IX t 7stMcMCOMOUCTOftS 

~
IOn9r1n.Mlbblie Por3eOkV~.cllll'l$ 

Of 3k1 7:5011lCMAJl/CGOl"OuaO<o. 
W119'161' arrangeme11. 
l'lt0< \cl c"""''' d"'Wnc• bof<tfton \hill o;:o11(1vctoo. • 31.JO. mm 

COmpil'l:l! Wllh llt .. s 1 oK..i bell*, 1'11.tlridwaf~ 

IAUl•UMAL.L_OY IOL.TEC> aTIWGHT TERllWA.i 

I
Q:nnAhH...-.. klf315 1tYtf)f:tie.ncm AMnn.m..,.,. bobd lftmNl ~ unter.d 
los)*'lng121 nmPS~U.IO 1•17!\0 MCMA/ll:;.OC'F'Adar 
0N-M.,-Gh ilnll$1UOn 

"""' Cotnptllt wi!h dalnlea 11lffl tlelll. ~ ilnd wnt'ci.. 

AL.UMHUM AU-CY STIU.QHT •OL T~ TERMINAL 2 IC t'7H ~ 
COHOUCTORS TC MOM' TEUo9HAL PAD 

I

C:WC..•l1- ....-. ... 315W•~ 
Ffl'ciomectngl' stMGMCMAJiC~ 
•NEMA4w-miralpU 
,.,,...~....sn-100-

oi.u.r.c.~~-·300rmi. 

''"'" Colt'~~ wq. t l ilinlnl •bf" bolt., f'4ltt. ~ wu ,...r., 

!.C' sp ... :&11&• Oocwmtrl'l I 
ALS.S,.C~Ooc-M 

lll.~...SH-.CD-4000..E.-Ta.ooHo01 

l.K-.SN-CD-8000-il...TS .OO-Z .. 01 

ILt<.SN.c~OO&-EJ...Tl..OOis-ot 

LK.sN~L-Tt-092 .. e'I 

LK.sNoaM11JDO.n.rSAOJ&.ot 

...... , 

s ... llflfl• Monub.dl,ll•f 

GE(SOC) GE-.$PA 

OE!f8CI 

GEISAC) 

GE(80C) 

Cft88C> GE..Sl>A 

GE(S!IC) GE-SP• 

"""""' GE,_,, 

0<"8C) ....... 

INAlCOltDoc-No.; U~..B..-G01.-01 .. I 
J..,&.n o M OK-m No. : LCil'40,.~ ... 0l"....C1-001-M.. 

C• ta!oa11• Nulftb« 
Of0tlllH!ng lnfor-UOfl 

lllflftlrR bt 
c-..HtHo. 

'""" 

lec0<>• 

lcoso1 

""'°' 

''"''" 

lcoom 

'"'"" 

lnltllllld bt 

ELIECTAICM.. 
MTAU.ATION 
COM'rJil:ACTOR 

I
ELECTAtCA&. 
LN:STALl.ATION 
CONTRACTOR 

I

ELfCTRICAL 
NSl'AUATIOH 
CONTRACT Off 

'EUCTIUCAI.. 
IHSTAU,.&TION 
COHTRACTO't 

I

ElECT">CAl 
1t.STAl.l.ATICN 
CONllV..CTOR 

ELECTR ICAL. 
INSTM.1.ATIOH 
CONTRACTOR 

EUCTMICN. 
INSTM.l.ATOll 
CONTMACIOR 

---

ELICCHtlCAL. 

INST.t.L.LAl lOH 
CONTIVoCT'OFI 

I 

I ...... ,1 
I ,_ .. _,I 

llOMlllY 
11pdMlnttll4 ... 

.. 

"' 

"' 

"' 

• 
Col'IWMl'lb 

J;z- ~~ 
WV 
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~na!£~!1 

""" No. eontr..:to. ht""'""""'' ""' 

S"1 ILCl"[I OJ1looo l110P' lot01 loo1 / M.. l1m I •Ills) 

lu1 ll.Ct ISOf' looo !10f'l•t l101 IML lcu~ I ..itisl 

I~ ILU lsoP looo l•Df' lwi loot It&. l•m I .uitsl 

1, 01 ILCf' lsol" IOGO l•oP )~1 loot I,.._ 11112 f "•ltt-"I 

SOtlLePl&orloeel110Pl'°1lootl,.. h tn ( l.9il(s) 

s01 ILcP l10Plooo l101" lo41>1 loo1 I,,._ l1111 I "nit(' ! 

ls.t IL~ !SOP leca lllOfl' l«1t !001 IK. Im .. I 11nl(•) 

lsc11 IL~ ltoP looo l•DP l•t lecn !ML 1•111 I -•-"I 

'°'Ila llOf' lootl•Of'l401 lto1 l..a. fs1• I -.111'1 

ut ILCl"ISOf'leoal•oPl'°1 ID91] ,._ l1t'1 I 111111{•) 

Lower Churchill Converters and Transition Compounds Project 
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL- HIGH VOLTAGE EQUIPMENT 

AC Yard Connectors 

::i:.~.: I~~ llamONll Desg-l,iia11 

ALUMMUM ALLOY •0t..tm ft'~ I x t HeUC:NCOtCIUCTOfl t o 
HBM~T£lar.IHALP.AO 

1~~~~3~~« 
i~tf'!!: ~·=.~~·:i.:· 
"'" :camp• wllh .talnleu •le* tlOltt, null Ind washet1 

TIMl"lATmCM1"£1t·iOLTlo U'IUJGHT COllN~TCHI '°"' Jt-AWG 
CONOUetOfl TD U. "9ft THltl!ADED stuO 

I
S'0tGGrVIKU'lg1 x .VOAWOeo°'*"~ 
IOl)'"l'lrft~d •tua 
Co~•wM\.-::onbl'onn boltl, r...u .,.,....,,u~ 

I

R\#1 •U!wuTl lW.127IMllPl.cll «I 
T"' ........,t!AJ91'Z7ffllftlf't9c:fl«I 
~..cicrcu.i ... p11199ft........,,11£1p]$...., ... ..::fl . .:i 

--~ IAtlJ•:XT 

IALUMINUMAL.t..OY wtLo•o·aPHl!fllCAL COUP~lill 

Foraluminum tl.0910 tubt 1:17mmlP6scll.40 

M.UMIHUMAU.OY Wll.OID COUl"LER 

fot~...,.._flM12111wnPS&d\.4> 

I 
...... _ ..... 
IALUMNU M ALLOY WE.DU> I ND l't.UG 

:su11•b!ol l«2JO l!¥1~1oON 
F« llumlr>un>U..0.121mm lP8sc:ll. "O 

l
o\LUfMtUM All.OT •WI 8 Ul'1"01tf fOfl MOlM'tTIHO 2 Jt ITIO MCN .M.U,,...UM 
COHDUCTOU TO AP.OST lfllM.l.ATOfl 

I
AMrwalfl*"!M~f'Wf*ltn-WIUMlor 
C-..1.._ .... 11tolof:J16W.tipp~kln5 

COn!Jl-Wllh ~""'"bolt,""* ana -v.n 
F«mounllng2M 11'50 MCM MCCOrdoctOl"IOl' apolf lflWllCot 
Dliltat'IC•b.twa"'"cundl.ctUh.·300rTYTI 
ir.uilU(llbOlt ~a111:11·127-

AlU"'9NUMAU.OYius IUf"l'OftT FOR MOUHTIHO I X 11A MCMALUMINUM 
CONDUCT Oft TO A POST IHIUlAro.-. 

M--..•IotM~forPl'lltl'P'........,.. 

i=-:~~u::.::.::= .. ..,. 
FOtl!ICUl'klg1 •1~MCMA,&C~on1pot;lintVNt 

~.V'°'ot ~ ce,..i.. 127 mm 

IALIJflllNUMAt..LOY •us SUf'POfl.T FD~ POST TYPli INSUU.TDll 

c;:ri..-1,,,.M.ll(._frof:J1SW1~ 

Bol!.d.,. oo dp~~lllwlfha.irMl;•.,...flelft,..a..ci~n 
f<OfmcxdlrQ 1171_..........,...,..K.fl.-40on1polf.....-cw 
1 ........ 111tldlcarM:;l?711wn 

eoron1 r .... ~1>1c1or2>0kV~a.11on. 
9ohd ~»wUl•!aW.H1\oel i.c.lll, fll.HMICI Walhet1 
F•~•1V'mm""*"""t ..... !ld\ CIOfllpc!lilnMMoto< 
Tu.1~!i0ftWl'lmr1HCll&m 
~bcllc:lct.177111111 

CYTM nted bl. cion&dor 3150A 

LCl"Speclflcatlon c~....,.lltlt/ 
ALS SpKlllcalon Doc11-M 

~.SN.CIMQOO.fL,...Tl..602'-0I 

l.l<-&~lll.-TS«I~ 

ILK~T~ 

llK...S"°.CD-8000-f!L...U~ .. O'! 

IU(..SH..(;D-aOQ9..e,..T~ 

lLK..SN·CO.SOOO-l!l·1'S-Ot2 .. Ct1 

ILK..&N..CO.-.-R ·TIM07MI 

••ll'•lt 

• Ni11LCOlll:~N9. : LIC..t.S.SD.anl.El.-.4e1--. ... ""' .... : 
A L&TOMDoc:--nt N., : LCf'.aot'~P'-401-001~ fl•'llNo,: 

C.l.li.ot11e H11mbw I lytplffby 80Ml!.tll ,1 C:• - rrts ln•l•llold bJI 11pdatln9~ 
otOuHrlng lnforrMUeft C-1.aNo. " .. S11ppl., 

lco•n 
ELECT~CAl 
INST"1.V.TION .. , .. C) 
CON1'R . .i,CTOR 

' - --
ELECTAJCAL 

I"°"'' llNSTAU.ATIOM 
~RACTOR 

ELECTllllCAL 
(HSTM..LA'TIOH 
COH'l'AACTOR 

- --
1Et£CTRCAI.. 

I"°"'' NSTM..L A11CN 
COHTRACJOR 

,-=I_ 
- - -

El.£CHUCAL. 
Ge (S8C) """' INSTA.UJ.TION 

OONTflACTCJI: 

"'°""""' 1"""1 IMSTALl.Ali(lN I ....... I ....... 
CCINTrtAClOR 

--
ELECTRICAL 

COO<n l1NsrALLAT10N I " CONTRACTOR 

--

IELECHt:C,,U 
la"'" INSTAU.ATION 

CONTFIACTOff 

GE(S8C) 

I .J ... 
GE\SllC) ia:iso1 

EIEC'R""'-
... TM.1.ATION .. 
COHTJllACIOR 

ElECTI'"-'l 
QE(IOC) ""'°' INSTAt..IAttON 

CONTR•<:TC:R 

--

ELECTRICAL 
OECSllQ MTAU.AflON 

OCNIHACTOR 
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~na!£S?r 

..... 
No. 

C:....KWr T .. NllmMI" """ 

s01 ILCf l101"looo l10,.l•o1] 001I~ f11u I uftlt{1.J 

Lower Churchill Converters and Transition Compaunds Project 
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIUH VOLTAGE EQUIPMENT 

AC Yard Connectors 

=:::JT ..... 0-.DucrlptilMI 

,M.UMNUMM.LOY IUS Sl.WP'Ollf FOil l & U M JEMM.UMHllM 
c.oNDUCTORS TIUAHGUl.All • Ofl.!M TIOK TO A l"OST TYi"([ llfSUU.TOllt 

CtllON frn , a-.llbls kif :11:1 li;V lppllellicM 
9o11iKl Comp• teo w«h IGonlot .. •Ml ba4tl , l'llH arid Ni1SIM! f'5 

For rnaunttngJJrt751l MCMm1pm 1M1•«11 
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1"'1 ILCP ltof" looo I•°" 1«11 ...... ..,, 1mil(sl 

-

lt1 LC• ..... ...... ...... . .. '"'""'l 

"1LC,. .. , .. "'' ... .. .... .... •"lt(s) 

~· 
._LC, ... . ... ...... ... '"" ...... 

'°' LC• .. , .. •OI" «t1 OOl ML .... 11111t(s) 

-
r-. !LCl' ISOl"looolBOl"J..., 1001IML11111 I ... J:(s) 

Lower Churchill Converters and Transition Compounds Proiect 
SOLDIERS PONO CONVERTER STATION BILL OF MATERIAL· HIGH VOLTAGE EQUIPMENT 

Botts_!_ Nuts & Washers 

.... ""'*""' '°' -·-
... _ 

"" 
llMI P'1:11110M"l'lplio~ 

~
-.. ............ 

N " 91(4' ..-12,7nm 
.. _ 
e wzhtM, IWWld'i:lc:llWMtw 

STAINt.ESS STW. QUICIC •OLT I mm DIMdliffE" 

1
91-• u-1 quok ~ 53318 

Asltioq'd 0.-er-6m"I 
.....,M~ 

··"""'Ill 

As~·· 

n. ____ ,,_ 

~STI!i!L.OUICKIOl..TtZ.7- -~ 

9tarlH11*'"' .... l:IOISSJ11 
c.a-. 12.7"""' 
Mc:ra!.rqh. 140rm1 

Yill\_nu(_~ .... 11-
o.Ai.VANIZED STEILlcit..Tfl,liiYn- -CIA~,-i.Mi"l'llm 

l
=----~1SJ11t11r1 .......... -
IGALVANIZEn sTil!l!l•Ol.T20 rrm P!~.L>i100mllft 

I
He.l<lgOl)lllgaMl'lnd.i..iDol 

M~'d Cfd~ 

~i.""1rrrn 
L.re'fl100""" 

As"~ .. ~~ ..... ,.. 
~~:-Zlnm 

IGAL v.-i N~ED SlDl.. 1'1..A T WAIHEI\ FO" 20 mm IOL T OCAMETEI\ 

A.It ...... l:::m..:n:::-

As1t.cr• 
!JAL VAHIZSI SlUt. LO(;I( WASMEl'I. RMI. 2D ..m toL T OIAMITEll 

09W.,-.z,!0 !.IHI llldl WHhlt 
FOf~damor!m20fl'lfl\ 

GAl.VAWIZEOSTEELl0Utl,9mm CU.Wl'T1!ft.'--'7'0mm 

q,~·· 1~~-..~ .,_, 
o.mn. 1s1111m 

'-"'°~ 

rGALVANIZE>STEEL •OLT~ft'iil ~. i." tolm'I 

A• lltiq'd ~ S
~~ilniiiO llHl boll 

o..m...r. 30nwn .,._ 

....... ~--.. -· a.n.ter 30,...,,. 

A11\"1'd 

:CMl.VANIZED 51Ul. n.A.TWiliSHIEJI. FOil 30 mm IOl.T DliliMiTliR 

IOlllv.tzedAffln.tw...,.., 
Fotl:ddarrftll30""" 

I
OALVANIUD ST1fl. l0Ck WA~ fOR •-• ot.T OIA.liETBl 

Al"-'!"d ~nedsftllodt......,., 
F«t11111 ~30!T'ftl 

LCI" Speclfle.-on Octe1,1mentl 
ALS.S,...,;rJCllll11>riDoc:-t 

....... ~ ... , 

s..,.p1i.. 

5 0CAL 

""-''""' ""°" 

I

ElECTRICAL 
INSTAU..iliTlON 

""'"""""" 

1ae°""""
tNSTAU..i1iTJON 
CONTRACTOR 

"'°'"""' i=,.~ 

l
i:.1.ECTRICAt. 
INSTMl.ATION 
CC»'<llV.cTOR 

~
CTROCAL 
AUATICH 

"""°" 

I
ElEcmOCAL 
NSTA<L\TIOH 

"""""""" 
B.ECOOOC>L 
IHSTALLATlCIN 
comRACTOll 

B.ECTI>c.o<. 

l!MSTAU.ATICH 
COWRAC•OA 

I
ELEC11UCAL 
INST.t.u..Al'ION 

""""'"""' 

!:'!.~~ i=;:::: 
ELEClRICJrl... 
lli$lAl..L.ATION 
ICQ'1TRACTC»ll 

I
B.£cmJCAL 
INSTAIJ.ATll:lN 
CCMRAGTOA 

(MM.COR.o-...-i:tt-. : ...... ~_,-41 

(...uTOMo.c-ni No. : LC,.·80f".oocMIOP~l....,·ML 

C1tlil....,~ 

Of 01"""9 ..... <>rlM!i9f'I :::!~:! 

~ 

!coon 

'COOO• 

lcoooo 

I=<>• 

I=» 

lco•" 

'""" 

lc:ooo• 

ICOOl• 

I=» 

"""" 

lcoooo 
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---

E "" 
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""""'"""" ---
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"""""""" 
B.£CTRICAI. 

"'" ~""' 
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~ 
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""""'"""" --
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NSl"AU.JITION 

""""""'"'" 
"""""""-
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:~~ nalcor~ 
1 '-~· •tt•'JIJJ I 

It~ 

No. 
Co~T•gNllftlMf 

501 ILCP llOf'loool•orl401 l-1 1""- /"1• I 1611i11( .. I 

lcr1 ILCll' la.or looo jl&OP l«n loot IML Jct I YJ1i1Csl 

Lower Churchill Converters and Transition Compounds Proiect 
SOLDIERS PONO CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMt:N 1 

Bolts.._ Nuts & Washers 

.....,_.,, .. ,. _ ... _ -..,, l ..... D~I c-a111•0~ 

IOALYAJCmS1Ui.'iaoLiM11, U25-

A.i 11t19q•• ... , r ..... ~ ... boll 

oi.r.ce1 16 1rWt1 
ti'QIP\;2Snm 

OAl.V.\NIZElSTUiL.•OLTtl,t mm DIAM~UIMl!'lm 

1
Hfll<8QIONl~..u.d--bcfl 

As ltMl(41 Dl-!i 
cu-....-159....,. ...... ,.~ 

LC,. S,Klfl~Mlon Oec11tMl\t I 
AUSfiKJl'lcmtlo11 Doc~t 

&1,.p1i..-

l

aa:mOCAl 

""'""'""" CON'f NACTOA 

I~ "'"""'""'" 

IJW.COA~ .... : l.Jt.4WO-f2%1-a-G0'1410t-tt 

JAL,aTDMDocv......tNe, : LCl'•SOf'-400--.aOP_,,...14191..._ 

Of ~~:no:-.::':.n I ~:~= :! 

le=> 

1coo11 

~.wt ... by 

ElECmOCAl 
t.sr~TICH 
l<::CNTRM;l'OR 

I

ELECHUC.-.i.. 
HSTH..L.Al'ICH 
CO'lll1'tAICTOR 

I '" ... -:[ 
_l 1t•N4.:I 

9 0MllH 
llpd•llnt ...-

• ,.. 
M 

if 1- 'f' 
A)/ 
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~ na!£c;:?f I Lower Churchill Converters and Transition Comeounds Project 
SOLDIERS POND CONVERTER STATION BILL OF MATERIAL - HIGH VOLTAGE EQUIPMENT 

DC Yard Connectors 

••m I Contractor r., Numbe,. I - I ·•-'"'UV.. 1 -~ Item OeQU Oe:5c:ripllilon LCP Specificalliol'I oocum.,nt I 
No. .MD~• 1y1t.m Qty Al.$ Sps ifiQ llon Docu,_,.1 

CONN':CTOR STUD TO TftiPl.E FLEXIBLE 
Mt L.CP 

.... _ 
IOl'401 ...... "'" Wllt(•t ' 

/'204 
T~CTOf\ ltuS TO TRlfll..£FLEJU8ll 

!i01 LCP SOl' ooa BOP 401 001 ML .,... vl'llt(st ' 
T.COHNECTOR Tf\IPl.li FLE KIBlE TO PALM 

1205 5G1 LC, ""' "" 80P 401 001 ... "" vni1(sl " 
1 •• T .coNl'ECTOft I LC TO PALM 

SD1 l.CI' '°""" BOP .. 1 001 ... .... llfli(1) " 
[ao1 LC,. SOP 

IX.PANSIONBLJS ~T 
ODO BOP 401 0•1 ML 1'201 unkj1) " 

]so1 H DEG BUS S ... ~T AND TRIPLE ,-1..IXllLE .,,. LCP SOP 000 BOP AOI 001 Ml.. i 20ll IH'itl•J ' 
M DEG TBUMtw. Tftl'U Fl...EX8L£ TO PM.M 

601 LCll' -- BOP 4tl 001 ML "" -...ill(s) 11 

BUS SUPPORT AND TM'lE FLEXIBLE 

"" 501 LCI' SOP 800 BOP 4Cll 001 ML &2,0 1111lt(1) . 
BUS SUPPOltT .,,, 501 LCI' ""' °" BOP <01 ...... "" u..111(•1 • 

~,,, 50\ LCI' SOP 000 BOP '°1I01 
T I US SUJP'ORT BUI ND TRFllE FLEXIBU 

ML "211 111111(• 1 ' 
BUS sUPPOlllT 

501 LCI' scwooo BOP '401001 Ml. '214 11nlt£•I ' 
TUlMlNIU. BUS 10 PALM 

.., "" SOP 000 -401 Oii ML '2l5 Wlill:• l • 
1' '217 

M DEG B US SllPQlltT N.:J TMPl.E FLUJ8LI 
HI LCll' ""' ""OQP 401 081 li!L 1211 Uftil(•) . 

11'211 
T BUS Si..POlllT BUS fWD TRIPLI FLEXIBLE 

501 LC, >CP oao SOP 401 001 ML 1211 unlll•I ' 
T 9US Sl.PPORT I US NfD TRIPLE FLE.xa.I 

501 I.Cf' IOP ... BOP • 1 001 ML Slit unill(1J ' 
1se1 

to DEG BUS S'-""'OM' ~ TRFt..E f lEXJaLE 

"" LCP '°" "'BOP .. , 001 ML '220 ut1it(1J ' 
CONNECTOR $Tl.JO TO TRJPU: f LEXIBL.E 

501 LCP SOP 000 10, 401001 ML 1221 unll(•I ' 
I= 1501 -- ExPANSION BUS SUPPORT 

LCP SOP .., "' Ml. '"' 
ut1ill(1) 11 

IUS St.PPORT 
501 LCP SOP otO IOI' .., ... ... .,,, IHlll(s) • 

l lJSS\Jl'PORT 

"" 501 LC:P SOP 000 10• 401001 ... "" 11r1llt•) I 

BUSS~T ,,,. W. l C:P .... OGO BOP 401 Oii .... "" INIC•I ' 
a us sl.PPOlllT 

"" 501 LCP SOP 000 llOP «U 081 ML Utt ..., ... , I 

T BUS SUPPOlll.T IW ANO TRIPLE FLliXlll.l 

"" 501 l.CP SOP ODO IOI' 401 001 ML 12'27 ""lcl•l ' 
I US SIA"PORT .... '41 LCP '°" 106 BOP ... 001 ML '121 IMilll•) • 
T~ TIUPU • UXJRLE TO PA&.M 

"" .. 1 LCP SOP ... BOP .. 1 001 ML Utt W!l'I•) 11 

BUS .!.UPPOfl.T AND TRIPlE Fl£XJl l.I 

"" 501 LCP SOP '"' BOP "1 '" Ml. 1230 ut1it(s ) . 
T 8US SQIPORT 

"" 501 LC• 
..,,. -BOP 401 ... ... "" """''' 2 

T IUS SUPPORT IUS ANO TRIPL E FL.EXJllLE 
1233 5G1 LC• S OP "" BOP .. , 001 ... "" un it(sl ' 

~ ...... 

NALCOR C>owaenl No.~ LK-AS..SD..a22t .£L.otlt .0001-01 

Al.ITOMOoc:u.-.t Nll:I. ; Lt:P40P..-...SOP"'41.f01 -ML 

Suppl tef Manufac.:turer ettmg .... ~b- I 
orOl'#tM!J lnfor~tion 

Supplied by I 
ContractNQ, ln•tall.-l by 

ELECTRICAL 
GE(PES) eooo1 I~~~ 

El.ECllltlCA.L 
GE(PES ) C0501 INSTAU..ATION 

1,......,,...,, .,...TCR 

GE {PES) """1 
I ELECTRICAL 
lNSTAUATION 

1~ .. '"TllR 

llLCllOCAI. 
CE (PES) CD001 INSTAl.lATl<lN 

llY'lntRArfn • 
Euc.,......._ 

CE(PES) C0501 INSTAUAllON 
·,......NTRACTl\R 
ELEC~L 

Ge(PES) C0501 ~:~~ 

~--"-Cl ll'<S) C00>1 INSTM...lAnoN 
-·-RAC~ 
ELEClRJCAL 

GE (f'ES) CC501 INSTALLATION 
·-· - - T"'R 

ELECTRICAL 
Gl (l'ES) ""'" ~~ 

ELlCTRICAL 
GE (PfS) co•cn INSTAUATION 

••·-··rn• 
LfCTRICAL 

GLl:(PfS) C0501 IN$T~LV.TION 
'··· - ··rn• 
illCTRICAL 

GE (PES) """' NSTAUATIOH co·- ·- • 
W:CTRICAL 

Cl!P<S) """'' tGTN.lAllON 
'-·-·«~ 
ELECTRICAL 

Ol(.PES) C0501 INSl'AU .ATION 
CONr- ·- -
El. CTRICAL 

Glll'£S) C0501 I~~ 
Cl(l'ES) CC001 

j~!CJHICAl 
INSTALLATION 
CONTRACmR . ELECTIOCA.L 

GE (PE.Sl ccso1 ~!_T~~~ 
illCTRICAL 

Gl (l'ES) a>IJ1 ~~~ 
ELECTRICAL 

GE(PES) C0501 1NSTAU.A110N - ·- -"TO• 
E.L£CTRICA.L 

GE(PES) C0501 ~STAUATION - ·- ·-·o• 
El.ECTRICAL 

CE (f'ES) CD001 mTM.lAllON 
···-· TOR 

EUCTRICM. 
~(PES) C0501 'HSTAU.AllON 

- • " .. C mR 
El.ECTRtC.-.L 

Gf (PES) C0501 INSTAU.ATION 
co·~·-~ 
EUc,~ .. .... , COS01 I~~~ 
L CTRICAL 

G!(P!..!.) CC001 INSTALLATION 
i ...... , ...... _TOR 

El.EClRCAi.. 
OE IP£S) cc•n I~~~~ 

ELECTRICAL 
GE(PESJ CDS01 INSTM.1.ATION 

'-~ACTOR 

ELEC110CAL 
GE (PES) C0501 INSTA.UATION 

,.,.. .. ,.....AC':TOR 

I • ..... ,1 ,,... 
RcYfto,.: .. 

:.:":~.! CGllWMi111 

11-

.. 

.. 

.. 

.. 

·0t rlihnnce - ll.J(..A$...60.zoo.a..Fo 1-004f .01 

fot1el't111IWIC9-. IL.K-A$-SP.120)..Il-F01.(J04j..g1 

Fo111r11ref'a!see tl.J(.A$.So.&200..£t.·Fo1.ocw1-01 

!"!tl~.q;y .... .... ~ .... 
f.o1,_,__ _~o.&200-E....f'01-0047.0I 

!F~ 
FOf rfft11nc1 5H ILK·AS·SO.S200Cfl_.f01..Q0.47.01 

""'•redfo.oi..... .... 
f"Of~• ... U(.A,.S.SC).1200-EL.f'01-0CM7.0t 

...................... ._ 'F«,.,__ li.J(~ ... fl)l~7.(l'I 
'"'--- '""' ............... For rlMlenc•-. 1Ll(..A.$.S0.12QO..EL-F01-0047.01 

li:,, .......... llll!L~1/l ll~llkY ,,_ 
Fot lti'et"encesee ll.K-As:so:i200-El.f0 1-0047.01 

Fot-ooiOl. ~11e-· 
F11rlfllf~seell.K.A$-$[).t200.a..F01-0047.01 

IJ> .. , 
Forr9'"on«"'a llk.J.S.SO..t200-E.L.f=01-0047.01 

lir ... 
For11twr~- 1Ll(..AS.S[)..S200-El...F01 -0CM7..4)! 

F.r~Vllf-~bt'two 
IF<wrN1wu'"'~..f01..l)(Ml7-0t 

f Ofr.t.rllflC9 SH iJ(.A.S..aa.a200-EL-F01-0CM7-01 

FOf monc~. atv iirl £.idlG 
-FCH"r~- lJ(~.f01.olM7-01 

FCH"t.._ew ll.K~B..fOl:oooi7-01 

1., ... ......,Delltl. CllY " 11ifrtldldbYMo 
For 1~1+".-..::• U<i ILl<·A.S-SO-l'ZOO-EL-FOl-0047..01 

~ ........... d bvtwn 

FOfl9"11..-~" IU<~20.).EL...f01.00.7.01 

f OI llftJ-.c,e ,._ 1~0.&200-a..FOl-0047"°1 

l l'AO ____ ... . oN ., . .. ~ ............. 

For 11r11'"'9s-oo--1UC-AS·S0..&200-E.L-F01.ooA1.01 

r=orll'IDnODOM . aN tf~ 
Fo111i•tenca Sff liJ<.-.As.sD-e200-tI.foHICM7.01 

IFOfrnonooale. ftNarecf..'ldld brt~ 
F«Mtt'911Ce see l.JG.AS-SQ..a200-EL-F01-0CM7-01 

'·---i- ....... ..,.,,_,. .... .... 
FOf ,_,..l'I(;, s- IU(.A,S • .S0..1200-EL-FOl-0047·01 

f0f~.ot.o¥1 *-'idtclbrt l"l'll 
·.._~-l.X~..fOl-0047.01 

.,Of,~•y.;- ILK~.f'o1-0o41-01 

For monoool1. cit."ua ~, ..... ~ .... 
Of 1ofo1cnce see ll.K-AS-S0..112QO.El.-FOt-0047-01 

For _cdo_S'/ tf' 
f0f 111'-.-.. - ll.K-AS-SD-1200-B...F01.0CW7.01 

For rlt'llotf'Cotue ILK-A.S-SD-l200-EL-F01-0CM7.0, 

,/)-

l ~ 

~ 
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~ '":'a!s.S?r 

ltom COntraet<rorT-siNll!Tlb<i!J 
No. 

"" M t LCP -- BOP 
.. .., .... "" 

1231 501 LC" S OP DOG BOP 601001 Ml 1123, 

5'01 LCll' SOP ....... 401 tot ... "" 
"" I'°' LC• SOP 000 BOP '°' ott ... '"' 

501 l.CP SOP 000 &OP 4010'1 ML 6271 

SOI LCP SOP ... . , .. .. , 001 ML '111 

"" Ml LC!ll "" --..,,., ML 527) 

127-4 501 LCP SOP 000 IOP 401001 ML &274 

Lower Churchill Converters and Transition Compounds Proiect 
SOLDIERS POND CONVERTER STAT ION BILL OF MATERIAL- HIGH VOLTAGE EQUIPMENT 

DC Yard Connectors 

Unit 
E~.nt\lg,_. - l-.m Oe1ail Oucr1ptlon LC.- Specifio;~llio" Doc1<ment/ 
MoftOfJOle1ylt.M "" ALS Speclfieatlon DocuM~I 

T .COi.ECTOR BUS TO TM't.E FLEMK.E 
•it(• ) , 

T CONNECTOft IUS TO FLEXIBL£ 
un11(•1 ' 

T BUS SUI' PORT But ANO T~PLE FLEJUllLI 
unll(•I . 

T8US~T 

unil(s) ' 
Al..UMIMJMPL.ATI 

unklt l . 
CORONA.RING 

•itf•) .. 
IHOCN> 

\ilflhl;tl 12 

IP..t.CER 
unh(• I " 

f"lt.pS7••1 

INA1.COR0a~wi1No.: ILK..U-SD .. 2%t-EL401.0001.01 

fAi.ITON~te~ ; LCP..SOP.OtlO.aOP...01401..._ 

Supplier Man11r1etunr or~:.:;~n=•~on I Supplied by 
COtllnct No, 

l111Wl.dby 

OE:Cf'ES) ""°' 
GE(PES) c=• 
Gf.(PESJ ''''"" 
GE(PES) C0001 

CEtPES) °""'' 
OE(PES) C0001 

«(PES) COO>! 

CE (PES) °""'' 

• ...... ,1 
~· Rn"Ho.:I 

upd~ll n'Ol lhe 
!t•m 

.. 

"' 
COMIMftU 

Fot~-IJC~..f01-00i7-01 

.., 

"°' 

~cn..ocw.01 

foffMn.O .. !Xl!l ... JllVU• ril.<ld.ldlwNiM 

~';} 
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~na(~Q!' I • NT lC<HIOOcwa...tNo.: 11.K.,\.l.ao-82Z1-£1..G01-0001 .. t lt""N•.: 

SW-Dela Connectors ;fOM~No..: LC,..IOP..-aM_.t ...... lfll. Rew"9.: 

·::I I Untt 1~.::~ 1 -::- lliilon o.tml o-atpli<M I 1.ao5p91:1rk.-.n 0e<;11m• ritf I I Catal°"'"HvmMr 
==N~ 

IOM ... 
~.-Ta9Numn. - ~-.. - l'"Wl ... lly 11p4• '51\'1 AL.S:S,..ctl'ICllOOflDoc11-m or01Hnn9 Jn1om..ikm 

... 11-

J 
AUIMHUM AU.O'f' 80l. Tf.D T COHJ.:CTOI'. 117- ll"S l"PE TO NDU1. J 

l l J l l J 
...._._ ... 

ftJOO lsot Il e, !IOI' fOM ]tOP l.01 1001 r .. lnoo I 11"'1(1) I I ' 
1F-m ... l77-PSlllbnhnlll.br 

.oNEM A2..,,_,.~ 
lor-1tne.nir4la-~ 

IGEf98C) I I I=· ~cntlCM. 
rALLATICN 

ONTRACfo:t 
I .. IFc.M~OIK·•~~""" 

''"" ~\Ulhllloinle'si1>!Nlbof.•,!'IAIMld Wllshefl 

""' ""' '""' I- I- I· .. I"' 111 ....... _., . BUS SUP~T r-... ~- I~"" """' ""'""'"°" .. -- -
.. ~'~-IU<-~-.F01GQl14J1 

ar~. ~.,•-llflll'O 

tUS IU""°"T 
IG£tPf~ """' 1;:;~~ .. Fflflid~ ... ll.J(.~fL.f0Hl037-0I ... ... ... "' '" .._ .... _., . ............ 

1'ar t.~,Qi.aaro0Maadl!Jllwo 

LC, l tol' looo l•oP l•01 IUSIUil'P'OtU 
Gejl>£S) "'"" l~t~~ " 

For rator• nc;e- IU(.-AS.S0-820Q..EL-F01·0037·01 

''" 
..__ 111nH1js.J ' ....... _..., 

for~O•ar•d-db}'~ 

1-t 
tUS Mlfl'l"OftT .. ,..., """' I~~~ " 

For•-'•ll!IQ-lLK-A$.$1J.1:2'1JUa,F01.(l037-01 -- -~ . ............ 
FOTMONlpOlit, ClM•e 6""'*"by-

aus SUM"OftT 
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~nal£Qr'. Lower Churchill Converters and Transition Compounds Project • SOLDIERS POND CONVERTER SlATION BILL ui- MATERIAL - HIGH VOLTAut: EQUIPMl=.NT INALCOR Doc~t No.: ILK.AS..S0.1221-EL-Glt-0001 .01 I Rev No.: B.• 
AC Filters Connectors ALSTOM Docw....,.I No. : LCP..SOP.ODO-BOP-401.001-k Rev No. : o~ 

Item Equipment t•g for Monopole ttem ~Ml O.scrlptlo" LCP Specification Oocuft'W'nt I Cala1ogu. Number Supplted by BOM Rev comments Contractor Tag NIM'l'lbef Unll SuppUer Manutacturfl Installed by updating 
No. Mo-pen system Qty ALS SpeclrleaHon Ooc:Mrntnt or On:lertng tnformatlon Contract No. 

the ltitm 

Tube Support- Rln• Type ELECTR ICAL For r~e1•ne• ... 1LK·AS·S0-8200-EL-F01-0038-0t 
6401 501 LCP SOP 000 BOP 401 IJ01 Ml 6'01 un1t1 s1 " Aluminium Alloy GE (PES) COOOI INSTALlATK>N .. Monopole; Qty dlvldttd by 3 10 &S$U'Tled two fi~ IO!' over 

MCAV IKVl :llOkV CONTR.6.CTOR '" Tube to stranded 'tnlsht ELECTRICAL Forrderence Me ILK-AS.SD-8:2J:IO.£L-f01-0038-01 . .., 501 LCP SOP OOI BOP 401 I01 Ml '402 unlt(s) " Aluminium Alloy GE(PES) C0501 INSTAU.ATION .. Monopoi.: Qty dMded by 3 b :au""'ed tNO itlet fN« 

MCAV IKVI :llOkV CONTRACTOR "" 
T·Connector Tube to St randed ELE CTRICAL For reference H• ILK·AS·SD-8200-EL·F01-0038·01 

6.403 501 lCP SOP ODO BOP 4D1 001 ML 5403 unlt(s) 07 Aluminium Alloy GE (PESI C0501 INSTALLATION "' Monop~e: Qty diVld•d by 3 to assi.med two filter OV• 

MCAV l lf\/\ :llOkV CONTRACTOR .. 
Stn nded to P•lm Connnertor @90 Oe:c ELECTRICAL FOi ref'Hence ... IU<..AS-S[).a2CJG..EL-F01.o>M-01 

IMo• 501 LCP SOP OIO BOP "" 001 ....... untl(s) 76 Alum fnium Alloy GE.(PES) CD501 INSTALLATION .. Monopole: Qty dMded by 3 to •IMllMd !WO tilter over 

MCAV /KV\ :14SkV CONTRACTOR -
Stra nded to Pa lm Con nnector Stralcht (Four Hole ) ELECTRICAL For refetef\09 • H ILK-AS-S0.82QO.EL-F01-0038-01 

1405A 501 LCP SOP 000 BOP '401 001 ML U D5A unitls) 121 Aluminium Alloy GE (PES) Cll!!01 INSTAUATION .. MoflO?ole: Oty dr.iided by 3 to H~ two filler over 
MCAV llNl :145 kV CONTRACTOR "" 
Stranded t o Palm Connnector Stniicht (Single Hole) 
Alumini um Alloy ELECTR IC>J.... For reterenc• - IU(..AS-S~8200-EL·F01-0038-01 

64058 501 LCP SOP aoo BOP •01 001 ML '4058 unlll(s) 7 GE (PESJ COOOI INSTAU.ATJON .. Monopole: oty dMdttd by 3 kl a.umied two filer owr 
MCAV (KV) :14SkV CONTRACTOR '" 
PALM TO TUBE ELECTRICAL Forreferenee'" ILJ(..AS-S~:200-€L-F01-00J8..01 .... SG1 LCP SOP OOI BOP 401 I01 ML .... \orit(~J ,, Aluminium Alloy GE(PES) C0001 INSTALLATION .. Monopolit: oty dMded by 3 so auuned two th« rwet 

MCAV IKVI :llOkV CONTRACTOR 

""' Double Tube Expansion Conne ctor ELECTRICAL For r•fer•nce see ILK·AS·SD-820CJ..El·F01 .()()38-01 
U07 501 LCP SOP 000 BOP •01 001 ML 1'407 unit(s) 7 Alumlnfum Alloy GE (PES} CD501 lN STAl..tATION o• Monopol•: Qty divided by J to u sumed two filter ovet" 

MCAV IKVl :llOkV CONTRACTOR "' 90 De-1 Tube to Tube horllontal connKt<w RECTRtCAI.. For relerence ... 1LK-AS-SD-8200-EL..f01..00JB.-01 
~01 501 LCP SOP 000 BOP ,., 001 ....... unh(s) ,, Aluminium Alloy GE IPES) COOOI INSTAUATION .. Mol'1Df'ol•_ Oryclvided by 3to~IWoNlerOV91' 

MCAV IKVl :UOkV 
CONTRACTOR *' 

T-DupleJC·Connecto r ELECTRICAL For r@fetenco '" 1LK-AS-S0.-82QO.El ·F01--0038-0t .... !101 LCP SOP OCIO BOP •01 001 ML 6-409 unit(1) 7 Al.imlnium Alloy GE(PES) CD501 INSTALLATION .. Monopole: Qty dMd~ by 3 to a Hi.meet twa filter over 

MCAV (KVl :362kV COHTAACTOR ~ 

Strai«ht Felxi to ffexi horizontal connedor ELECTRICAL For referenca ... ILK-AS-SO-ft200.El -FD1..QQ:B.01 .... 501 LCP SOP aoo BOP ... 001 ML .. , 0 unltlsJ ,, Aluminium Alloy GE(PES) CD501 INSTALLATION .. Mi::u~pole; Oty drvkfltd by J to ahl..med two fi lerowr 

M CAV IKVl :llOkV CONTRACTOR "' 
End CAP w ith provision for instaUatlon o f 

1X17SOMCM AAC (ts) 311.72mm) Conductor as ELECTRICAL Forrl!lerence'" IU<-AS-SQ..8200-EL-F01-0l38-01 .. ,, SG1 LCP SOP OOI BOP .. , .. , ML 1411 "'"Ill .. dampins ca.,,e GE(PES) COOOI INSTAUATION .. Monopole: Qty dMdect by 3 lo auwned two titer over 

Aluminium Alloy CONTRACTOR ""' 
MCAV lt<VI :llOkV 

Earthing GY Cable 240 Sq mm, SOOmm Le:n1t h ELECTRICAi.. For refere~ SH ILK·AS·S0.8200-EL-F01.00J&.01 
8'12 501 LCP SOP 000 BOP ,., 001 ML 1412 unlt(sl 7 Copper Alloy GE (PES) C0501 INSTALLATION O< Monopole: Oty cf\/lded by 3 to •numed two filter oveJ 

MCAV llM :llOkV CONTRACTOR ., 
T·Fl•tTe:rminal ELECTRICAL F<K rorf.,-enee Mt! ll.K-A$.S[)..82QO.EL.f01.0038-0'1 

1<413 .. , LCP SOP ... OOP ,., 001 ML HU unlt(s) 3 Aluminium All oy GE{PES) C0501 INSTALLATION .. Monopole: Oly dMd•d by 3 to Hsi.med two flfl•r over 
MCAV fKVI :llOkV CONTRACTOR "' 
Earthln1 GY Cable AWG 4/0 (120 Sq mm). 5000 mm 

For1~erenc. 11H JLK-AS·S0-82QO.EL.f01-0038-01 Lencth ELECTRICAL .. ,. .. , LCP SOP ... BOP .., 001 Ml .. ,. untt(s) • GE(PES) COOOI INSTAl.l.ATION .. ~pol•: 0t1 dMded by 3 ID\ two t•er o\ Copper AHoy CONTRACTOR 

~ 
MCAV M n :llOl<V -

"'~ 
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~.na!£Qf 
J 

~ Lower Churchill Converters and Transition Compounds Project 
;,vLDIERS PONu CONVE RTER STATION BIL L U r MATERIAL - H IGH VOLIAl:it:o EQUIPMt:oN 1 NALCOR Oocumenl No.: ILK-AS..SD-1221-EL-GOt-0001-01 RllVNo.. : n.· 

AC Fi lters Connectors ALSTOM Document No. : l CP.SOP-OOO-BOP'-'01.001-Ml Rev No.: o•. 

Item EqlMpnwii t11 '°' _,... llem Oetall OucrtpHon LCP SpKHle11tlo" Ooc:urnenf I C.llogue Numbu SupplJed by 
SOM Rev 

Comments 
COtttrKtor TAG Nuft'lbl>r Unll Supplier M..hufKtUr« ln1tehd by updating 

No. - ·- Qty A.LSSpKlftcatloft l)ocunlft!.t or Ord1r:ring Information Contract No. 
lhektm 

Sheet with 44.5-55 mm Slot ELECTRICAL For referenoe tee ILK-A.S-S0.8200-EL-F01 ~ 

6415 501 LCP SOP 000 BOP 401 001 ML 1415 unlt(t) •• Copper -Aluminium Al loy GE(PES) CD501 IN STALLA.TION ... 01Monopot. : Qly divided l>y J to i15$l.med lwo fl •er over 

MCAV IKVI :llOkV CONTR.A.CTOR "' 
90 De1 Support ELECTFUCAJ.. For refwence see llK-AS-S0-3200-EL-fOl-003&.()1 .... 501 LCP SOP ... BOP 411 001 ,.__ '41& unit(•> 0 Copper-Aluminium Alloy GE (PES) Cll501 INSTALLATION ... Monopoje: Qty divided by S to •IW'M<i two filt•t oYef 

MCAV l it\/\ :U OkV CONTRACTOR ... 
Pblte Ad•pter Pla t e for BPI Mounted SA) ELECTRICAL For r•flfMCe see ILK·AS-S()..8200-El-FOt-0038-01 

7401 "' LCP SOP 000 BOP '" 001 ML 7411111 unh(•) 1 Aluminium Alloy GE (PES) C0501 INSTALLATION 04 Mono?Ole: Qty divided by 3 to usl.med IWa filter owr 

MCAV (KVJ :llOkV CONTRACTOR "' 
Adapter to support twa BPI ELECTRIC.AL For reference SIH llf(.AS.SC>S200-EL-F01-00J8·01 

7402 "' LCP SOP 000 BOP 401 001 ML 7'02 unftl•I 7 Aluminium Alloy GE(PES) CD501 INSTAU.ATtoN "' Monopole: Qly dMded by 3 to H51Anold rwo filerOWf 

MCAV Intl :llOkV CONTRACTOR ... 
Pb te For Bus connut ion ELECTRICAL For 1•1•1'U' SH llJ(.A$.$C)-8200.£l.FQ1..QO:J&.Ot 

7403 511 LC P SOP GOO BOP .. 1 001 ML 7403 unitfsl 7 Aluminium Allov GE(PES) C0501 INSTALLATION "' Monopole: Ol:y dMdlld by 3 lo assuned two l i er owr 

MCAV IKVI :llOkV CONTRACTOR "" 

P.,610.11 
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Attachment C 

Agreement Number CDOSOl-001 
Exhibit 9 

Work and Milestone Schedule 

Agreement No.: CDOSOl Amendment No.:S 
Agreement No.: CDOS02 Amendment No.:2 

Page 17 of 24 
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EXHIBIT 9 

WORK AND MILESTONE SCHEDULE 

505573-0000-51AF-l-2092 Rev. 09 

Part 2 
Exhibit 9R01 (31-Mar-2017) 

Work and Milestone Schedule 
Package Number: CD0501 
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Item: 

1 

2 

3 

4 

5 

GA 

GB 

7A 

7B 

7C 

70 

7E 

7F 

7G 

7H 

71 

7J 

7K 

7L 

8A 

8B 

9A 

Part 2 
Exhibit 9R01 (31-M ar-2017) 

Work and Milestone Schedule 
Package Number: CD0501 

Work and Milestone Schedule 

Ke~ Milestones: Date 

Contract award (may take form of Limited Notice to 31-MAR-2014 

Proceed) 

Access to Muskrat Falls Converter Site 01-SEP-2014 

Access to Soldiers' Pond Converter Site 01-NOV-2014 

Access to Forteau Point Transition Compound Site - based 02-JUN-2016 

on civil/foundations done by COMPANY to CONTRACTOR 
engineering documents 

Access to Shoal Cove Transition Compound Site - based on 02-JUN-2016 

civil/foundations done by COMPANY to CONTRACTOR 

engineering documents 

CONTRACTOR completion of static checks for Pole 1-all 31-DEC-2017 
sites 

CONTRACTOR completion of static checks for Bi-pole - all 30-NOV-2018 

sites 

Pow er available at Soldiers Pond (1.25 MVA @ 25 kV) 8-JUL-2017 

Power available at Churdlill Falls @ 735kV (based on 18-AUG-2017 

plannedi outages at CF(L)Co.) 
Power available at Muskrat Falls @ 315kV (based on 15-0CT-2017 
t ransmission line energization at Churchill Falls). 

Power available at Fourteau Point @ 13.8kV 01-JUL-2017 

Power available at Shoal Cove @ 13.8kV 15-JUL-2017 

Contractoli to provide 48Vdcto Company for Telecoms 2-AUG-2017 
Soldiers Pond 

Contractor to provide 48Vdc to Company for Telecoms at 23-SEP-2017 

Muskrat Falls 

Contractor to provide 48Vdc to Company for Telecoms at 20-AUG-2017 
Fourteau Point 

Contractor to provide 48Vdc to Company for Telecoms at 12-SEP-2017 

Shoal Cove 

COMPANY to provide CONTRACTOR with Telecom 27-0CT-2017 
Communication Available at Muskrat Falls and Soldiers Pond 

COMPANY to provide CONTRACTOR with Telecom 21-SEP-2017 
Communication Available at Fourteau Point 

COMPANY to provide CONITRACTOR with Telecom 20-0CT-2017 

Communication Available at Shoal Cove 

CONTRACTOR Completion of Dynamic Commissioning at 31-DEC-2017 
Low Power for Pole 1 

CONTRACTOR Completion of Dynamic Commissioning at 31-JAN-2019 

Low Power for Bi-pole l l 
CONTRACTOR Completion of Trial Operation at Low Power 11-MAR-2018 A_1 ~~ 

~ 
505573-0000-51AF-l-2092 Rev. 09 Page 1 
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9B 

10 

11 

12 

13 

Part 2 

Exhibit 9R01 (31-Mar-2017) 
Work and Milestone Schedule 

Package Number: CD0501 

for Pole 1 
CONTRACTOR Completion of Trial Operation at Low Power 30-APR-2019 
for Bi-pole 

CONTRACTOR Substantial Completion 30-APR-2019 

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 

CONTRACTOR start of Dynamic Commissioning at High To be Confirmed 
Power. Estimated duration = 2 months 
-Start Date, provided in JUN-2017 

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-l-2092 Rev. 09 Page 2 
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Attachment D 

Agreement Number CD0502-001 
Exhibit 9 

Work and Milestone Schedule 

Agreement No.: CDOSOl Amendment No.:5 
Agreement No.: CD0502 Amendment No.:2 

Page 18 of 24 
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EXHIBIT9 

SCHEDULE 

505573-0000-51AF-l-2092 Rev. 05 

Exhibit 9 
Schedule 

Agreement Number: CD0502-001 
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Item 
1 

2 

3 

4 

Schedule 

Milestone 
Power available at Soldiers Pond (1.25 MVA@ 25 kV) 

Exhibit 9 
Schedule 

Agreement Number : CD0502-001 

Date 
8-JUL-2017 

Power available at Churchill Falls@ 735kV (based on planned 18-AUG-2017 
outages at CF(L)Co.) 

Power available at Muskrat Falls @ 315kV {based on transmission 15-0CT-2017 
line energization at Chu rch il l Falls) 

Substantia l Completion -All Sites 30-Nov-2017 

505573-0000-SlAF-l -2092 Rev. 05 Page 1 
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Attachment E 

Form of Change Orders 
CDOSOl and CD0502 

Agreement No.: CDOSOl Amendment No.:5 
Agreement No.: CDOS02 Amendment No.:2 

Page 19 of 24 
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LOWER CHURCHILL 

PROJECT 

CHANGE ORDER 
Between 

Company and Contractor 

Agreement No: CDOSOl-001 CHO No. (Aconex No.) CHO-CDOSOlOOl-0026 

Supply and Install Converter Stations and 
Agreement Tit le: Transition Compounds Rev. No: 0 
Company: Labrador-Island Link Limited Partnership CHR No. (Aconex No.) 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: 

• Change Requests; 

• Extensions of time; 
• Back charges; 

• Credits associated with concessions; 
• Damages for delay; and 

• Liquidated 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 

• MFA DC yard Soil Conditions - Construction Costs 

• AC Yard unsuitable material at Soldiers Pond (SOP) and MFA 
• Temporary road for transformer delivery at MFA 

• Change to the DC Capacitor bank at the Transition Compound 
• Engineering Impacts due to Change of Layouts 

• Grounding Grid quantities variations 
• Site Leveling difference 

• Standalone septic system 
• Water tanks at MFA 

• Assembling and Installing Surge arrestors 
• Tagging of the Equipment 

• Protest at MFA 
• Extra Security costs at TC incurred by Company 

• 
• MFA Accommodations 

• Extra security during protests 

• Agreed Concession Requests to process 

• Concession Requests to Negotiate 

• Acceleration costs for Subcontractors due to alleged changes 
• Additional engineering effort by Contractor and its Subcontractors due to changes to site layouts and 

reduced engineering period 

• Contractor site team mobilized during winter time 

• Acceleration and Winter Work for Building Services 

• Foundation size impact of weak soil in MFA P4 and PS compared to contract conditions 

• 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-CDOSOlOOl-0026. 

CHO-CDOSOlOOl-0026 Page 1of2 
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LOWER CHURCHILL 

PROJECT 

CHANGE ORDER 
Between 

Company and Contractor 

Agreement No: CD0501-001 CHO No. (Aconex No.) 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 

Supporting information that forms part of this Change Order: 

• Amending Agreement #5 

Prime Agreement Adjustment to Contract Price 

Change Includes: ~ Price ~ Schedule Original Contract Price $369,648,625.20 

Adjustment Type: ~ Lump Sum D Unit Rate Previous Change Orders Price $84,244,439.14 

D Fixed Amount D Estimate This Change Order Price $12,166,141.10 

D 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: Acknowledgement of Contractor Receipt: 

Supply Chain Manager or Delegate Name: 
Pat Hussey Signature: 
Signature: Date: 

Name: 
Company Representative Name: 
Stephen Follett Date: 

Signature: Date: 

CHO-CDOSOlOOl-0026 Page 2 of 2 
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LOWER CHURCHILL 

PROJECT 

CHANGE ORDER 
Between 

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 No. (Aconex No.) 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: 

• Change Requests; 

• Extensions of time; 

• Back charges; 
• Credits associated with concessions; 

• Damages for delay; and 
• Liquidated 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 additiona l shifts for Gas 
Insulated Switchgear (GIS) foundation repairs 

• Additional Subcontracting effort 
• Additiona l engineering and procurement effort due to unnecessary revisions 

• Contractor site team mobilized during winter time 

• Acceleration and winter work for Building Services 

Invoicing and Payment: 

Item SPV Description QTY Unit Unit Price Total 
($CON) ($CON) 

6e LTC Amendment #2 - Phased Approach 1 LS $4,411,142.84 $4,411,142.84 

6f 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: 

• Amendment #2 

LCP-PT-MD-OOOO-SC-FR-0004-01, Rev 84 
~ v# ~ Page 1 of2 
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LOWER CHURCHILL 

PROJECT 

CHANGE ORDER 
Between 

Company and Contractor 

Agreement No: CD0502-001 CHO No. jAconex No.) 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 

Prime Agreement Adjustment to Contract Price 

Change Includes: [8J Price [8J Schedule Original Contract Price $187,411,577.33 

Adjustment Type: [8J Lump Sum D Unit Rate Previous Change Orders Price $24,483, 751.26 

D Fixed Amount D 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: D Price D Schedule Original CW Baseline Price $80,052,846.00 

Adjustment Type: D Lump Sum D Unit Rate Previous Change Orders Price ($25,128,113.81} 

D Fixed Amount D Estimate This Change Order Price $0.00 

D Reimbursable ~ 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: 

LCP-PT-MD-OOOO-SC-FR-0004-01, Rev B4 Page 2 of 2 

CIMFP Exhibit P-03017 Page 226



Attachment F 

Engineering Deliverables 

Agreement No.: CDOSOl Amendment No. :S 
Agreement No.: CDOS02 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 
------~-- ·- - ~ - - coriiiacior Reference 

--
- - cu5tom-er Reference Description - -· · - - - - -ReviSio- -Status- ~- - - - .. - . --- -- --- comments-- - - --- ---~ . ~ . -., 

' I 

n - --
1. Ac fi lter Rating study for operation during Special Considerations 

Common 
New Document -ILK t o be obtained 

LCP-COM-LCC-PES-260-021-TN TBC AC Filter Rating & Performance during 
Discussed w ith Nalcor twice and final review planned next week 

Specia l Considerations 
2. Ac fi lter Performance study for operation during Special Considerations 

Common 
New Document -ILK to be obtained 

LCP-COM-LCC-PES-260-021-TN TBC AC Filter Rating & Performance during 
Discussed with Nalcor t wice and final review planned next week 

Special Considerations 

3. Steady State Load Flow & Short Circuit Study with Pole 1 and special considerations ac syst em conditions 

I LK-AS-SD-8200-EL -H 99-0012-03 Transient PSSE study for Monopole 
New Document 

Transient Stability only 

4 . Reactive power 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 
a) PSCAD & PSSE - to be submitted as per agreed Test & Commission ing 

models as required to reflect Pole 1 control 
specification. 

implementation (if required) for Phased 

Approach 
LCP-COM-LCC-PES-052-009-DR I LK-AS-S D-8000-EL ·H 99-0011-01 PSCAD Dynamic Performance Study Report Bl Code 1 

b) Dynamic performance studies (ac/dc fault 
b) Dynamic performance studies (ac/dc fault recovery only, stability, TOV, voltage 

recovery, stab ility, TOV, voltage step on fi lter 
step on filter swit ching, etc.) 

switching, etc .) for all expected ac system 
Reviewed w ith Nalcor and under prepration for final version 

condit ions 
6. HVdc Control & Protection as follows: 

a) GE's " reduced functionality" HVdc control 
a) Reduced voltage mode is applicable only in Offline mode. 

strategy development (e.g. reduced voltage 
During DC Line Fault Last Restsart w ill be in Normal/Prevai ling Voltage. No of 

operation as an offline function on ly, etc. ) 
Restarts will remain but no restart in reduced vo ltage 

b) Implementation of HVdc runback due t o 
b)Filter Power limit as Part of RPC ( Refer Phased Approach High Level 

ac filter trip or other system conditions (if 
not yet Performance requirement· iii (b) PDO/Runback function will not be in Monopole 

required) Common - Converter Stat ion - HVDC Bi pole 
LCP-COM-LCC-PES-310-017 ·TD I LK-AS-S D-8200-EL-M 19-0007-01 Al submitt 

c) Modification of sequences as a result of 
Control Cubicles FAT Report 

ed 

reduced ac fil ter redundancy (if required) 
c) after Nalcor confirmation of above Filter study activities (1. and 2.) 

d) Pole 1 HVdc C&P Factory system testing d)internal activity, will not submittal, ATCO is planning to stay in Stafford during 

(FST) FSTand FAT 

e) Pole 1 HVdc C&P Fact ory Acceptance 

Testing 
OK 

7. Mirror platform 

a) Specifications for the Supply of mirror 
a) specifications are same as for contractual cub icles, not to be submitted. If 

layout of the cubicles have changed these can be updated to reflect new mirro.r 
platform cubicles 

cubicles, Red-marks can be provided 

b) Detailed Installation Plan for mirror 

platform cubicles/hardware at the simulator 
Will not be supplied 

facility (including details relating to the 

relocation of GE's factory) 

c) Hardware t esting procedures and testing 

report(s) for mirror platform Test reports can be provided, where necessary 

cubicles/hardware 
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d) Modified FAT #3 test plan explaining 

exactly how these mirror platform panels will N/A No modifiation is planned 

be integrated into the existing test plan 

e) Detai led disassembly, packaging, shipping Can be sent to Nalcor, w hen opt ion is confirmed on fi nal location of the mirror 

details of mirror platform cubicles/hardware cub icles 

8 . Auxiliary power modifications details, Single Line Diagram (SLDs), and plan 

a-Overall Layouts and HV SLD done and signed version att ached to the contract -

To be submitted via Aconex (Marked up documents) 

b-Aux services to come - no modif icat ions expected but pr iorit ies w ill be indicated 

w ith color code 

LCP-MFA-OOO-BOP-101-002-SL ILK-AS-SD-821N-EL-E03-0001-01 
M uskrat Falls Converter station Overall 

Single line diagram AC yard pole 2 
B3 Code 1 M arked up signed off 

LCP-M FA-OOO-BOP-101-003-SL 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-000-80P-101-001-SL ILK-AS-SD-821A-EL-E03-0001-01 
M uskrat Falls Converter Station Overall 

83 Code 1 Marked up signed off 
Single line d iagram AC yard pole 1 

LCP-SO P-000-BO P-101-001-SL I LK-AS-SD-822A-EL-E03-0001-01 
Sold iers Pond converter station Overall 

Single line diagram AC Yard Pole 1 
83 Code 1 Marked up signed off 

LCP-SOP-000-80P-101-002-SL ILK-AS-SD-822N-EL-E03-0001-01 
Soldiers Pond Converter Station Overall 

Single Line Diagram - AC Yard Pole 2 
83 Code 1 Marked up signed off 

LCP-SO P-000-80 P-101-003-SL ILK-AS-SD-8220-EL-E03-0003-01 
Soldiers Pond Converter Station Overall 

83 Code 1 M arked up signed off 
Single Line Diagram - DC Yard 

LCP-SOC-LCC-80P-101-001-SL ILK-AS-SD-8520-EL-E03-0001-01 
Shoal Cove Transition compound Overall 

single line diagram DC yard 
83 Code 1 Marked up signed off 

LCP-FPT-LCC-80 P-101-001-SL I LK-AS-SD-8510-E L-E03-0001-01 
Forteau Po int Transition compound Overall 

single line diagram DC yard 
82 Code 1 M arked up signed off 

LCP-SOP-000-80P-701-001-GA I LK-AS-SD-8220-EL-BO1-0001-01 
Soldiers Pond Converter Station General 

Layout Plan View 
B2 Code 1 Marked up signed off 

LCP-MFA-000-BOP-701-001-GA I LK-AS-SD-8210-E L-801-0001-01 
Muskrat Falls Converter station General 

layout Plan view 
83 Code 1 M arked up signed off 

LCP-SOC-000-80 P-701-001-GA ILK-AS-SD-8520-EL-801-0001-01 
Shoal Cove Transit ion Compound General 

Layout Plan View 
B4 Code 1 HSS By Pass to be implemented 

LCP-SO P-ACA-80 P-102-001-SL I LK-AS-SD-8225-EL-E03-0005-01 
Soldiers Pond Converter Station - Auxiliary 

A4 Code 1 M arked up with Priority 1 Highlighted 
Services AC Single Line Diagram 

LCP-SOP-DCA-80P-102-001-SL ILK-AS-SD-8225-EL-E03-0007-01 
Soldiers Pond Converter Stat ion - Auxilia ry 

Services - 125 Vdc Single Line Diagram 
A3 Code 1 M arked up w ith Priority 1 Highlighted 

LCP-SOP-DCA- BOP-102-002-SL ILK-AS-SD-8225-EL- E03-0001-01 
So ld iers Pond Converter Station - Auxiliary 

Cl Code 2 Marked up with Priority 1 High lighted 
Services - 48V DC Single Line Diagram 
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LCP-MFA-ACA-BOP-102-001-SL I LK-AS-SD-8215-EL-E03-0001-0l 
Muskrat Falls Converter Station - Auxiliary 

A4 Code 1 Marked up w ith Priority 1 Highlighted 
Services AC Single Line Diagram 

LCP-M FA-DCA-BOP-102-001-SL I LK-AS-SD-8215-E L- E03-0002-01 
Muskrat Falls Converter Station - Auxiliary 

A3 Code 1 Marked up with Priority 1 Highlighted 
Services 125 Vdc Single Line Diagram 

LCP-M FA-DCA-BOP-102-002-SL ILK-AS-SD-8215-EL-E03-0003-01 
Muskrat Falls Converter Station -Auxiliary 

Cl Code 2 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 w ill provide Site Test Procedure 

Test reports w ill be available at the end of commissioning 

10. Grounding Study which analyses the Phased Approach connection sequences and associated expected short circuit levels to ensure that the entire system can be placed online safely. 

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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Attachment G 

Cubicle Specification 

Agreement No.: CDOSOl Amendment No.:5 
Agreement No.: CD0502 Amendment No.:2 

Page 21of24 
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13-Apr-2017 

Phase Approach - Duplicate Control Cubicles - Bill of Materials (BOM) 

Item Purpose Total MFA 
Qty End 

CCP Cubicle Converter Control and Protection 4 2 
CCPI Cubicle- Lane 1 Interface cubicle between CCP and Plant 2 1 
CCPI Cubicle- Lane 2 Interface cubicle between CCP and Plant 2 1 
Change Over Unit -CCPI Lane 2 Enables operator to switch between active 2 1 

and standby lanes (redundancy) 

Bipole Cubicle - Lane 1 Common area control functions that 2 1 
perform filter switching (reactive power 
control) 

Bipole Cubicle - Lane 2 Common area control functions that 2 1 
perform filter switching (reactive power 
control) 

Change Over Unit -Bipole & Station Lane 1 Enables operator to switch between active 2 1 
and standby lanes (redundancy) 

Change Over Unit -Bipole & Station Lane 2 Enables operator to switch between active 2 1 
and standby lanes (redundancy) 

Control Room Equipment 2 x Engineering Interface (El) Workstations 1 All 
and Monitors, 4 x Redfox Layer 3 Ethernet 
Switches and 1 x D-Link Ethernet Switch: 1 
off 

HMI Equipment -DS Agile Provides HMI communication, AC control 1 All 
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 Real time Digital Simulator which emulate 1 
RTDS racks PBS from MHRC, Canada clients network - this cubicle is for lab use 

and not installed at site 

SOP 
End 

2 
1 
1 
1 

1 

1 

1 

1 

All 

All 

TC 
End 

All 

All 

Lab 

All 

All 

1 

~:;, 

w1/ 

~ 
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13-Apr-2017 

Item Purpose Total MFA SOP TC Lab 
Qty End End End 

GPE Generic Plant Emulator, including ATOS 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 onlv. 

Cables & Fibres Interconnection cables and fibers between 1 All All All All 
each cubicle 

3J1 w1/ 

~ 

CIMFP Exhibit P-03017 Page 233



Attachment H 

Testing and Commissioning 

Agreement No.: CDOSOl Amendment No.:5 
Agreement No.: CD0502 Amendment No.:2 

Page 22 of 24 
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TESTING AND COMMISSIONING 
Revision 

•)) Engineering Technical Specification 

SNC• LAVAi.iN 
Nalcor Doc. No. ILK-SN-CD-8000-EL-TS-0013-01 D1 Date Page 

SLI Doc. No. 505573-8000-47ES-9000 02 30-Mar-2017 i 

LOWER CHURCHILL PROJECT 

CD0501 

TESTING AND COMMISSIONING 

ENGINEERING TECHNICAL SPECIFICATION 

Prepared by: 
Jeff Coady 

Checked by: 
Ali Dariani 

Approved by: 
Peter Kuffel 

Approved by: 
Sherry Power 

Form Number F-0000-40AF-l-0006 Revision 00 SNC-Lavalin Inc. 
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TESTING AND COMMISSIONING 
Revision 

•)) Engineering Technical Specification 

SNC• I.AVAUN" 
Nalcor Doc. No. ILK-SN-CD-8000-EL-TS-0013-01 D1 Date Page 

SLI Doc. No. 505573-8000-47ES-9000 02 30-Mar-2017 ii 

REVISION LIST 

Revision Remarks 

No By Chee. Appr. Date 

Updated to include specific requirements for Phased 
D2 JC AD SP 30-Mar-2017 Approach. 

D1 DD AD SS 13-Jun-2014 Issued for Design 
This is a functional specification that clearly defines 
the Company's requirements for the Contractor to 
design, procure, construct, commission and deliver the 
systems and equipment as described herein. 

Form Number F-0000-40AF-l-0006 Revision 00 SNC-Lavalin Inc. 

CIMFP Exhibit P-03017 Page 236



TESTING AND COMMISSIONING 
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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 

IEEE Std 1378-1997 

High Voltage direct current (HVdc) Installations System Test 

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 

QC Quality Control 
~Kt 
~ 

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 
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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 multi-discipline, Dynamic 

Commissioning I 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, t 
as near as possible, be at full operating condition in order to carry out eill'l , 
operational performance tests to verify that the system I equipment IJ ( 
pertorms in accordance with the design criteria (specifically those~ 
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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 I 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 I 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 I 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 de responses that can be 

verified at these lower power dispatch 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 I 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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Inspection Test Records 
(ITR) 

Livening Up Notice (LUN) 

MC Handover 

Mechanical Completion (MC) 

Mechanical Completion 
Certificate (MCC) 

the provided features, functions, operating modes and the verification 

of all possible de 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. 

The documentation Accepted by Engineer that defines all 

procedures, checks, and tests to be carried out by Contractor during 

Mechanical Completion. 

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. 

The formal transfer of MC documentation and responsibility for part 

systems, systems, areas I buildings or the complete facility defined 

on the MCC. 

Shall reflect non live I 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. 

Issued by Contractor upon successful MC of a single discipline within 

a system or part system, thus allowing commencement of 

Commissioning Static Checks. Requires Engineer notice and review, 
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but does not require Engineer Acceptance. 

Company or its nominated representative. 

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 I 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 thi rty (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. i 
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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 I 

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) to seventy (70) day period after Dynamic 

Commissioning for Pole 1, where Company can evaluate the system 

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 n\ 1 
near completion, to verify its performance in accordance with design ~~ 

Form Number F-0000-40AF-l-0006 Revision 00 SNC-Lavalin Inc. 

CIMFP Exhibit P-03017 Page 245



•)) 
SNC • IAVAI.IN 

Turnover Acceptance 
Certificate (TOG) 

Pole 1 Temporary 
Acceptance Certificate 

Work Protection Code 
(WPC) 

TESTING AND COMMISSIONING 
Revision 

Engineering Technical Specification 

Nalcor Doc. No. ILK-SN-CD-8000-EL-TS-0013-01 D1 Date Page 

SLI Doc. No. 505573-8000-47ES-9000 02 17-Mar-2014 7 

specifications. 

Issued by Company to Contractor as a condition of Substantial 

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. 

Issued by Company to Contractor as a condition of Phased 

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. 

A code of practice outlining principles and methods of safe work on 

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 tor 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 %1 
~~~-~~~~~~ 
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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 

commissioning, within the Scope of Supply. ~} 

~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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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. If 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 (OCHP) 

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: 1( 
a) Factory process 

~~ 
b) Shipping process • ~ 

---------~ 
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c) 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 

j) Turnover Acceptance at Low Power 

k) Burn-in period (if required) 

I) 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 

:v::ss::~:;::::;~~:~:~:il ::~~~:~:k:i::~:t~:~~0:he ac system limitations and the anticipated ( 

Form Number F-0000-40AF-l-0006 Revision 00 

f'JJ<), 

~ 
SNC-Lavalin Inc. 

CIMFP Exhibit P-03017 Page 251



TESTING AND COMMISSIONING 
Revision •)) Engineering Technical Specification 

SNC•LAVAllN 
Nalcor Doc. No. ILK-SN-CD-8000-EL-TS-0013-01 D1 Date Page 

SLI Doc. No. 505573-8000-47ES-9000 02 17-Mar-2014 13 

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 I 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 
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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 correct1'_~ 

operation of the equipment. ~ \ 

8.5 Factory Acceptance Tests ~1: 

For this phase of testing, Contractor shall furnish detailed testing procedures and a detailed test plan 

which will be reviewed and Accepted by Engineer. , ~ 
____ _ _ _ _ \f' 
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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.f 'J-~ 
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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. 

• 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 de systems as well as to verify the proper converter control and protection behaviour under l'l 
dynamic and transient conditions. 1J K. 

~ 
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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 ~ 1 
:~::~~~:, :::::::F-~::~e::v~:~~:~ configurations, faults and power transfer levels. ::C~L~:~,::t1,0: ~ 
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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 ATOS 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: 

• Protection performance proved by staged fault tests; 

• Converter Station fault on line side of smoothing reactor; 

• de line faults (low impedance and high impedance ground fault); 

• Single phase to ground faults on ac system side; 

• Three phase faults on ac power system side; 

• Loss of generators, synchronous condenser and transmission lines (as applicable) in ac 

power system; 

• Electrode line faults (open circuit and fault to ground); 

• Inversion of power direction; 

• Tap changer module controller characteristic; 

• RPC (Reactive Power Control) - controller characteristic; 

• 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; 

• Loss of pole - power transfer functionality; 

• Online cable switching at the transition compounds; 

• Run-up and run-back system response requirements; 

• Network special protection system (SPS) functionality (if required); and 

• 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: 

• Controller Characteristic - Rectifier side (Control Ignition Angle, Ide-control, VDCOL, ldc

min, Alpha-min) . See scheme A-1 in Appendix A 

• Controller Characteristic - Inverter side (Gamma constant control, Ide-control, VDCOL, ldc

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, 

MSDS, and packing lists are completed and dispatched with consigned products. 

Form Number F-0000-40AF-l-0006 Revision 00 
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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 furn ish a Logistics and Transportation Strategy and a Preservation plan which shall be , '.....i 
submitted for review and Acceptance by Engineer. W 
All packaging and protective materials shall be new, shall maintain integrity, and shall perform intended "\j 
functions whilst being transported, handled, and stored. Packaged products showing any damage, .q\ 1 
defect or shortage resulting from improper packaging, packaging materials or packing procedure; ~ 
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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, 

following documentation: 

~ 
the 'f} 
j 
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• Mechanical Completion Certificate (MCC); 

• Inspection Test Records (ITR); 

• Detailed Testing procedures; 

• Detailed Testing program; 

• Up-to-date 'as built' drawings; and 

• 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. 

10.4 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. 
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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 

shal l be provided by Contractor. 

Before starting with commissioning static check activities, Contractor shall complete the following 

works: 

• The facility is clean and construction equipment is removed from Site 

• 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 

• Thyristor valve units; 

• Earth switches; 

• Busbar and connectors; 

• de surge arrester; 

• Fibre optics; 

• Sensor devices (pressure, temperature and others); 

• Cooling plant; 

• Ground fault detector; ~ • HV bushing (tap) ; 

• de bushing (HV and neutral); J1Y 
• HVAC system; and 1)1 
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• 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. Auxi liary Services 

• MV disconnect switches; 

• Ground switches; 

• MV circuit breakers; 

• MV power cables; 

• Station services transformers; 

• Emergency generator sets; 

• Automatic transfer system; 

• ac/dc distribution panels, switchgear, switchboards or MCCs (as applicable); 

• Batteries; 

• Battery chargers; 
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• 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 
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• HV bushing (tap) . 

5. de Switchyard 

• de disconnecter switches; 

• de earthing switches; 

• Metallic Return Transfer Breaker (MRTB) (Priority 2); 

• Ground Return Transfer Switch (GRTS); 

• High speed switches 

• Neutral Bus Ground Switch (NBGS); 

• Ground grid; 

• de current transformer; 

• de voltage divider; 

• de surge arrester (HV, neutral); 

• Smoothing reactor; 

• Surge capacitors (if required); and 

• de Filters (arrester, reactor, capacitor, resistor) (if required). 

6. Control Building 

• Lighting; 

• Access security system; 

• HVAC; 

• LV electric system; and 

• Communication System . 

7. Interfaces 

• lntertrip I Interlock; 
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• Breaker failure; 

• Analog channels; 

• Digital input I 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; 

• de disconnecter switches; 

• de earthing switches; 

• High speed switches (Not required for Pole 1 Phased Approach) 

• Ground grid; 

• de current transformer; 

• de voltage divider (if required) ; 

• de surge arrester (HV, neutral); and 

• de bushing. 

• de capacitors 

10. Electrode Station 
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• Line Fault Location Equipment (as appropriate) (Not required for Pole 1 Phased Approach). 

11. All control, protection and indication interfaces (as required) 

• HV Cable interfaces; 

• Ac switchyard interfaces; 

• Synchronous Condenser interfaces; and 

• ECC/BCC interfaces (including verification of all 1/0 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 

11.1 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. 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 FATtesting 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. "'( 

Form Number F-0000-40AF-l-0006 Revision 00 SNC-Lavalin Inc. 

CIMFP Exhibit P-03017 Page 267



TESTING AND COMMISSIONING 
Revision 

•)) Engineering Technical Specification 

SNC•LAVAUN 
Nalcor Doc. No. ILK-SN-CD-8000-EL-TS-0013-01 01 Date Page 

SLI Doc. No. 505573-8000-47ES-9000 02 17-Mar-2014 29 

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 

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 JI\ 
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: 

• Sequence of Events Recorder is cleared of all previous alarms and events. 

• 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. · 

ft~ 
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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. f\~ 

Commissioning Supervisor(s) will 1nvest1gate any alarms relating to any equipment which are \ tS 
annunciated and adjudicate jointly with Engineer to decide whether it is safe to proceed with testing. All {j I\ ., 
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. U 
-------~ 
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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: 

• Completed Commissioning Check List (CCL); 

• Accepted Commissioning Procedures (CPR); 

• Operating single line diagrams of the portion of system(s) being energised; 

• Site test organization chart; 

• Documentation showing Punch List "A" items are cleared; 

• Updated list of all outstanding Punch List "B" items; 

• Results of simulations for models requiring benchmark (as described in Section 8.5.3 for 

Pole 1 Dynamic Commissioning only); 

• 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. 

11 .3 Quality Control 

Contractor shall adhere to the requirements of Exhibit 7 "Quality Requirements" . 

11.4 Testing Results and Reports 

Any fai lure 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. cp\ 

~ 
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11.5 Requirements 

11.5.1 Optional Requirements - N/A 

11 .5.2 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 Facil ity. 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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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 rJ... ~ 

verifies or benchmarks the simulation models used during the Factory Performance Testing as 'Iv 
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 tests may be 

completed during the DCLP or DCHP phases): 

• lntertrips, interlocks, blocking/unblocking signals and trip test; 

• de system configuration and in operation - (monopolar ground return (Priority 2), monopo1ar 

metallic return); 

• High voltage energisation (converter busbar, filters busbar); 

• ac filters and reactive power compensation energisation; 

• Converter transformer energisation; 

• Open line test (converter and converter-transmission line-cable, rectifier side and inverter 

side); 

• Start and stop sequences; 

• Steady state operation at minimum power transfer; 

• Protective blocking and tripping sequences; 

• Power and current ramping; 

• Steady state operation test; 

• Reactive power control (as loads permit); 

• Overload test/temperature rise measurements (monopolar configuration) (as loads permit); 

• Harmonic performance and filter components rating (as loads permit); 

• Tap changer control set; 

• Rated voltage to reduced voltage transfer (Note: offline capability only for Phased ~~ 
Approach); 
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• de - Switchgear operation - transferring power (monopolar ground return (Priority 2), 

monopolar metallic return , pole isolate/connect, single electrode line operation (Priority 2)); 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Offline cable switching activities; 

ac/dc auxiliary services changeover and/or failure; 

Main switching equipment (ac filters, de filters (if required)); 

Control function (operator control , remote control , remote access, local control); 

Dynamic performance testing (Step response) ; 

Control modes transfer (power control to current control , and others); 

Commutation failures (Induced); 

Electromagnetic compatibility; 

Electromagnetic interference; 

Electrode line protection test (Priority 2); 

Online and offline fault location accuracy test on HV lines and electrode line (as required 

noting that electrode lines are Priority 2); 

Loss of telecom, auxiliaries or redundant equipment; 

Ac power system interaction I control (frequency control (Priority 2), reactive power 

regulation, temporary overvoltage control); 

Operation at minimum current; 

Power ceiling limiters; 

Sub-synchronous oscillation damping controls (if required noting that UIF study results 1> '\' 
indicate that control feature is not required) ; 
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• Loss of ac-feed to converter (if required); 

• Reduced Voltage operation; 

• 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 de 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 "0 
performance of all protection functions including the following faults that cannot be staged: '(j 

i. Converter valve faults including flashover across a valve ~ 

Fault to ground on secondary of converter transformer feeding highest voltage section of 1} ii. 

twelve pulse valve group j 
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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 31 SkV 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 3rd 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 

12.1 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. 

Its 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. f 
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); 

• Turnover and Commissioning Package (TCP); 

• Work Protection Code (WPC) forms closed; 

• Pole 1 documentation - Final form or, red line mark-ups, 

• 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; 

• Documentation showing Punch list "B" items are cleared (Punch List "A" items have been 

cleared since before Dynamic Commissioning of Pole 1 ); 

• 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. 

12.3 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 r/) ~ 
uninterrupted period of normal operation of not less than 20 days is required, during which the all . I\) 
equipment and facilities provided in this package shall be fully operational up to maximum power ¥" 
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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: 

• 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 de 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 

already agreed to form part of Phased Approach). 

12.5 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 

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 1 ~ 
Any failure or abnormal event during Trial Operation of Pole 1 at Low Power shall be reported to 

Engineer, 
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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 responsibi lity 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. 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 

specification; 

c. Red mark ups I 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 A/\ ,, 
software, logic files, etc. that are running on equipment provided in this package; vjt) ~ 

2. Transfer of documents as per latest Supplier Document Register (SDRL Item A01 ); jJ 
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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 rA_I\ / 
subject to permit to work procedures or Work Protection Code (WPC). The Livening Up Notice (LUN) -j ~ 
shall contain descriptions and marked-up drawings indicating precisely which particular system or part f 
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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 

ensure the electrical ac power systems are configured correctly for the test being performed. 
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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: 

• Sequence of Events Recorder is cleared of all previous alarms and events. 

• 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 I\, 
and indications to ECC/BCC shall also be verified during the testing procedure. r,j <\ 

~ 
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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: 

• Completed Commissioning Check List (CCL); 

• Accepted Commissioning Procedures (CPR); 

• Operating single line diagrams of the portion of system(s) being energised; 

• Up-to-date 'as built' drawings; 

• Site test organization chart; 

• Documentation showing Punch List "A" items are cleared; 
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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 fai lure 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 I\,; 
mode is that it allows the long lead converter station components (such as valves, transformers, q) 1 
cooling system, etc.) to be stressed without the need for a de 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. 

• 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 

de 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, ~r 
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 Ma1dmum Unit Loading 

(as per HydTO 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 0) 
described in Section 8.5.3. , ~ J 
_ _____ _ _ _ _ 'J'lv 
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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 DCHP phase): 

• lntertrips, interlocks, blocking/unblocking signals and trip test; 

• de 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; 

• Converter transformer energisation; 

• Open line test (converter and converter-transmission line-cable, rectifier side and inverter 

side); 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Start and stop sequences; 

Steady state operation at minimum power transfer; 

Protective blocking and tripping sequences; 

Power and current ramping; 

Steady state operation test; 

Reactive power control (as loads permit); 

Overload test/temperature rise measurements (bipolar and monopolar configuration) (as 

loads permit); 

Harmonic performance and filter components rating (as loads permit) ; 

Tap changer control set; 

Rated to reduced voltage transfer; 
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• de - Switchgear operation - transferring power (bipolar, monopolar ground return, 

monopolar metallic return, pole isolate/connect, single electrode line operation); 

• Online and offline cable switching activities; 

• ac/dc auxiliary services changeover and/or failure; 

• Main switching equipments (ac filters, de filters (if required)) ; 

• Control function (operator control, remote control , remote access, local control) ; 

• Dynamic performance testing (Step response); 

• Control modes transfer (power control to current control, and others); 

• Commutation failures (Induced); 

• Electromagnetic compatibility; 

• Audible noise (test in DCHP only); 

• Electromagnetic interference; 

• Electrode line protection test; 

• Online and offline fault location accuracy test on HV lines and electrode line (as required) ; 

• Loss of telecom, auxiliaries or redundant equipment; 

• Ac power system interaction I control (frequency control, reactive power regulation, 

temporary overvoltage control); 

• 

• 

• 

• 

Round power/Loop Power/circulating-power tests (IEEE Standard 1378-1 997 Section 9.3); '\... ~ 

Operation at minimum current; \D 

~~ 
Power ceiling limiters; 

Sub-synchronous oscillation damping controls (if required); 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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• Loss of ac-feed to converter (if required); 

• 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 de 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 protectio~ 

performance of all protection functions including the following faults that cannot be staged: \. () 

iii. 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 

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 2,771 MVA, 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- ~l'\J 

8000-EL-DB-0002-01, higher than normal voltages could be experienced at the Muskrat Falls bus when /) '\ 
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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 3rd 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. ~ 
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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: 

• Completed Commissioning Procedure (CPR); 

• Turnover and Commissioning Package (TCP); 

• Work Protection Code (WPC) forms closed; 

• Up-to-date 'as built' drawings; 

• All reports (as described in Section 6.2) that detail failure/abnormal operation events; 

• Documentation showing Punch list "B" items are cleared (Punch List "A" items have been 

cleared since before Dynamic Commissioning); 

• 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 nA{ 
requested. '11 
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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 notif ied 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 o~ 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 requi rements 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); 

• 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 de protection malfunctions; 
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• 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 operational limitation or issue; 

• 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: 

• General system operational overview; 

• General review all MC, CSC, and DC testing results; 

• All Trial Operations 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: 
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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 

specification; 

this %/){ 

vJJ 
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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, 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; 

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 parts; 

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 period 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 cou ld 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 operabil ity 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 ~escription 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: 

• Dynamic Commissioning at Low Power (DCLP) commissioning report; 

• Signed Specification Compliance Sign Off List (SCL) from DCLP; and 

• Updated Turnover and Commissioning Package (TCP) from DCLP. ~ 
All required documentation listed above shal l be made available to Engineer by Contractor during the ~ 
testing, if requested. °}, 1' 

Form Number F-0000-40AF-l-0006 Revision 00 SNC-Lavalin Inc. 

CIMFP Exhibit P-03017 Page 301



TESTING AND COMMISSIONING 
Revision •)) Engineering Technical Specification 

SNC• I.AVAi.iN 
Nalcor Doc. No. ILK-SN-CD-8000-EL-TS-0013-01 D1 Date Page 

SLI Doc. No. 505573-8000-47ES-9000 02 17-Mar-2014 63 

18.3 Qualit y Control 

Contractor shall adhere to the requirements of Exhibit 7 "Quality Requirements". 

18.4 Testing Results and Reports 

As described in section 11 .4. 

18.5 Requirements 

During the course of Dynamic Commissioning at High Power (DCHP) , it is expected that each 

component be tested to thei r 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. If 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. oi\"\
However, it should be noted that there is no need to repeat specific tests that have been previously -~ 
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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. 

however expected that Contractor provide on-site support, as required, during this phase. 
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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: 

• Turnover Acceptance Certificate For Low Power 

• Validated RTDS, PSCAD and 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 

interruption to the Trial Operation. 

The Trial Operation at High Power shall demonstrate the following: 
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• 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) ; 

• 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 de 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 operational limitation or issue; and 

• No event that requ ires 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 :1;'
this stage all commissioning spare parts shall be re-stocked (or a plan shall be in place to restock within i 
acceptable limeframes), all f inal documentation submitted, and site restored for normal operations. \}J 
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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 

Form Number F-0000-40AF-l-0006 Revision 00 SNC-Lavalin Inc. 

CIMFP Exhibit P-03017 Page 307



TESTING AND COMMISSIONING 
Revision •)) Engineering Technical Specificat ion 

SNC• LAVAi.iN 
Nalcor Doc. No. ILK-SN-CD-8000-EL-TS-0013-01 D1 Date Page 

SU Doc. No. 505573-8000-47ES-9000 02 13-Jun-2014 A-1 

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 charact~ristic resu lts 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, Ide-control, 

VDCOL, Ide-min, Alpha-min). 

b. Special Test 2: Controller Characteristic - Inverter side (Gamma constant control, Ide-control, 

VDCOL, Ide-min). 

Special Test 1: Controller Characteristic - Rectifier side (Control Ignition Angle, Ide-control, VDCOL, 

Ide-min, Alpha-min) . 

The purpose of the test is to verify the static characteristic of the rectifier side. The de 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, EdS, Ed6, and Ed?. The reactive power and harmonic 

level must be considered carefully during the test. This test verifies the alpha minimum characteristic, 

the Ide-control performance, the VDCOL characteristic, Ide-MIN characteristic and control modes 

transfer. 
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Special Test 2: Controller Characteristic - Inverter side (Gamma constant control, Ide-control, VDCOL, 
Ide-min). 

The purpose of the test is to verify the static characteristic of the inverter side. The de 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 ldO, ld1 , ld2, ld3, ld4, and ld5. The reactive power and harmonic level 

must be considered carefully during the test. This test verified the gamma constant characteristic, the 

Ide-control performance, the VDCOL characteristic and Ide-MIN characteristic and control modes 

transfer. 
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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 

Item 
Tested at Site as per 

Manufacturer's 
Recommendation 

1 Valve Hall 

1.1 Thyristor Valve Units 

1.2 Earth Switches 

1.3 Busbar and Connectors 

1.4 de Surge Arrester 

1.5 Fibre Optics 

1.7 Cooling Plant 

1.8 Ground Fault Detector 

1.9 HV Bushing (Tap) 

1.10 de Bushing (HV And Neutral) 

2 Control And Protection 
System 

2 .1 Control System 

2.2 Transient Fault Recorder 

2.3 Protective Relay 

2.4 Energy Meters 

2 .5 Telecommunications System 

2 .6 Fault Locator 
2.7 Sequence of Events 

3 Auxiliary Services 

3.1 MV Disconnect Switches 

3.2 Ground Switches 

Additional Tests to be Considered 

Coolant hydraulic pressure tests 
Individual thyristor level tests inc. interface to control system 

Measure resistance of main contacts 
Joint resistance measurements 

Test external insulation 
Fibre optic loss measurements 
Pressure tests; leakage tests; motor tests; running tests; 
water conductivity measurements 
Check settings by current injection 
Test external insulation with insulation power factor test and 
capacitance measurement 
Test external insulation with insulation power factor test 

Test 1/0 (including spares) from source to destination 
Functional tests 
Test all channels and triggering 
Test communication channels and tripping according to the 
protection function 
Test 1/0 from source to destination 
Functional tests (current injection); stability test for 
differential protection; secondary injection from ct terminal 
block (readings) 
Test communication channels 
Functional tests (voltage and current injection) 

Functional tests (voltage and current injection) 

Test channels and triggering 

Test insulation 

Measure resistance of main contacts ~ ""' 

3.3 MV Circuit Breakers 

Check MV terminals and tightening ~ .. "'-. \ 

~~~~~~~~~~~~~~~~~M-e_a_s_u_r_e_t_h_e_r-es_i_s-ta_n_c_e_o_f _m_a_i_n_c_o_n_ta-c-ts~~~~~~~~ 

Test insulation t"\,-
~~~~~~~~~~~~~- 1 
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3.4 

3.5 

3.6 

3.7 

4 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

MV Power Cables 

Emergency Generator Sets 

Batteries 

Battery Chargers 

ac Switchgear 

Ground Grid 

Flexible, Rigid Buses and 
Shielding 

HV Disconnect Switches 

Ground Switches 

HV Circuit Breakers 
Converter Transformers 

Current Transformers 

Form Number F-0000-40AF-l-0006 Revision 00 

Measure resistance, inductance and capacitance 
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 
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 
will be recorded 
Check electrolyte level and density 
Test all alarms outputs by faults simulation 

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 

Check clearances, supports, sag, etc. (values shall be 
corrected for temperature) 
Test insulation Check material compatibility of connector 

Test insulation 

Measure resistance of main contacts 

Test insulation 

Record vacuum drying and oil tests during filling 
Re-check oil sample "-""\ 
Test relay Buchholtz (injection of high pressure gas) W " 
Test insulation with insulation power factor test; measure ' ~ 
ca acitance value. 

Test magnetisation curves (of all CT's); and others typical 

SNC-Lavalin Inc. v/'J 
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4.8 

4.9 

4 .10 

4.11 

4.12 

5 

5.1 

5.2 

5.3 

5.4 

5.5 

5.6 

5.7 

6 

SLI Doc. No. 505573-8000-47ES-9000 02 13-Jun-2014 C-3 

Voltage Transformers 

ac Surge Arresters (HV and 
MV) 
ac Filters 

Pie Filters 

Lighting (Outdoor and 
Emergency) 

de Switchgear 

de Disconnector Switches 

de Earthing Switches 

Metallic Return Transfer 
Breaker (MRTB) 

Ground Grid 

de Voltage Divider 

de Surge Arrester (HV, Neutral) 

de Filters 

Fire Protection 

parameter for Class: TPS, TPX, T PY, TPZ. 

Capacitances measurement 

Test external insulation 

Test insulation resistance; Measure capacitance, reactance, 
resistance value of each element and record serial numbers 
Impedance Vs Frequency curve 
Check the condition of resistor, capacitor, coupling box 
Measure reactor value 
Measure capacitance value of each capacitor and record 
serial numbers 

Check illumination levels as per specifications. 

Measure resistance of main contacts 
Test insulation 

Set and test interlock device 
Measure resistance of main contacts 

Measure the resistance of main contacts 
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. 
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 
Check conditions and tightening of primary terminals 
Test ratio 

Test external insulation 
Test insulation resistance 
Measure capacitance, reactance, resistance values of each . ~ 
element and record serial numbers ~ 

Impedance vs. frequency curve -\-~ 

Gp({ 
-F-o-rm~N-um~be_r_F--0-0_0_0--4-0A_F ___ l -0_0_0_6_R_e_vi-si-on_O_O~~~~~~~~~~~~~~~~~~~-S-N-C--L-a-va-li_n_ln~c. vf'J 
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7 

7. 1 

7.2 

7 .3 

8 

Transition Compound 

de Disconnector Switches 

de Earthing Switches 

High Speed Switches 

Transition Compound 

Measure resistance of main contacts 
Test insulation 

Measure resistance of main contacts 
Test insulation 

Measure resistance of main contacts 
Test insulation 

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. 

8.1 Ground Grid The following parameters will be calculated and/or 
measured: 
Grid resistance 
Touch voltage 
Step voltage 
Mesh voltage 

8.2 de Surge Arrester (HV, Neutral) Test external insulation 

Form Number F-0000-40AF-l-0006 Revision 00 
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Attachment I 

Performance Requirements 

Agreement No.: CDOSOl Amendment No.:5 
Agreement No.: CD0502 Amendment No.:2 
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"Phased Approach" High Level Performance Requirements 

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: 

i. During Pole 1 Operation the system shall be capable of reliably transmitting up to 225MW 

(measured at Muskrat Falls de transmission line terminals), at approximately +350 kV. 

ii. 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 de 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 de 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 

31-Mar-2017 

· 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 avai lable. 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. 

Page 1of4 
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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 constraints. 

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 shal l be met with any 

one redundant filter out of service. 

31-M ar-2017 

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 I 
or rating requirements as specified in the Performance Requirements cannot be met, 

Contractor sha ll 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 shal l consider an automatic HVdc power run-back to a level which 

can be adjusted by Company. This and other feasible technical alternatives, including 

allowing t he 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. 

Page 2 of 4 
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iv. 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: 

Harmonic 
Muskrat Falls Co nverter Station Soldiers Pond Converter Station 

Numbe r 
Currently Background Levels to be use d for Currently Background Levels to be used for 

Speci fied Leve ls Phased Approach ac Filter Ratings Specified Leve Is Phased Approach ac Filter Ratings 

2 1.00 0.24 1.50 0 .04 

3 0 .80 0.84 2.00 2.12 

4 0.50 0.12 1.00 0.16 

5 1.00 0.5 2.00 2.84 

6 0.20 0.08 0.50 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 0 

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 0 

31 0.90 0.02 0.60 0.02 

3 2 0 .20 0 0.30 0 

33 0.20 0.02 0.20 0 

34 0.20 0.02 0.30 0 
35 0 .80 0.02 0.60 0 .02 

36 0.20 0 0.30 0 

37 0.80 0 .0 2 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 0 

43 0 .70 0 0.50 0 

44 0.20 0 0.30 0 

4 5 0 .20 0 0. 20 0 

46 0 .20 0 0.30 0 
47 0 .60 0 0.50 0 

48 0.20 0 0.30 0 

49 0.60 0.02 0.50 0 

50 0 .20 0 0.30 0 

v. During Pole 1 operation, the HVdc controls shall provide reliable and stable power transmission. In ~-~ 
addition they shall help stabilise the ac system response following disturbances on the de and ac ~" 
systems as far as can reasonably be achieved as set-out in item ii above. t/( 

wV mode that allows for operation at a selectable voltage level from 100% down to 80% of nominal de 

vi . The HVdc controls shall be provided with a (Priority 1) continuous reduced de voltage operating 

voltage. Contractor shall provide this as an operating mode that is only selectable whilst the scheme 

31-Mar-2017 Page 3of4 
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is off-line. Contractor shall identify the de 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 de voltage adjustable in the range from 80% to 100% of nominal 

without the need to block shall be a Priority 2 item. 

vii. During Pole 1 operation, Contractor shall identify the voltage change on switch ing. 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 sha ll 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. 

viii. During Pole 1 operation, the reliability and ava ilability 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 year1 

Note 1- Calculated assuming a maximum continuous capacity (Pm) of 22SMW during Pole 1 

Phased Approach Performance Guarantee Assessment Period. 

c. 

31-Mar-2017 

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 va lues, 

Contractor shall correct all design deficiencies and equipment defects at no cost to 

Company. 
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Attachment J 

Milestone Payment Schedule 
CDOSOl 

Agreement No.: CDOSOl Amendment No.:5 
Agreement No.: CD0502 Amendment No.:2 
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EXHIBIT 2 -APPENDIX A2 

CDOSOl-001 MILESTONE PAYMENT SCHEDULE 

Line Item Site Value Value Value Value Description Payment Schedule Criteria 

{CAD) (GBP) (EUR) (USO) 
Progressed using the following rules of Supplier Document Register submitted w ith 
credit: each invoice, noting status of each 
a) 50% upon 1•1 submission of deliverable. Payment on individual Line Item 

document by Contractor to Value: 

Engineering deliverables 
Company a) Milestone achieved when document 

b) 20% upon 2'ld submission of received by Company for first time 
including: 1) Engineering 

document by Contractor to b) Milestone achieved when document 
Studies; 2) Detailed Engineering 

Company (if required) received by Company for second time 
1.01-1.04 Overall 24,090,308 0 0 including As-Bui Its; 3) 

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 
per SDR) 

Company 

Payment to a maximum of 90% of 
combined Line Item Values. Balance 
upon Approval by Company of ALL 
engineering deliverables. 

For CAD: $S92,488 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 

1.05-1.08 Overall 12,889,264 167,844 0 0 
Controls, QA/QC, HSE and 1.634% (based upon 55 months duration Execution 
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 fi rst 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 ca lendar 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. 

2]-~·&~ 
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Line Item Site Value Value Value Value Description Payment Schedule Criteria 
(CAD) (GBP) (EUR) (USO) 

1.13 Overall 158,568 0 0 0 Cost of Insurance 
100% payment upon receipt by Milestone achieved 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 

i.15 I 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 mont h 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 Item 2.02 below) 
upon Pole 1 Mechanical Completion as 
Approved by Company. 
- 60% upon completion of mobilization Milestone criteria to be defined in t he 
of staff and equipment (as defined in t he Mobilization Plan 
Mobilization Plan) of Contractor at site 

2.02 MF 526,638 0 0 0 
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 mobi lization M ilestone 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 

2.03 MF 3,122,288 0 0 0 Temporary Site Facilities 
subcontractor temporary facilities (as 
defined in the Mobilisation Plan) at site 
- 40% will be paid in equal monthly 
payments starting upon completion of 
mobi lization of Contractor's temporary 
facilities and ending at completion of 
static checks for Bi-pole as shown in 
Exhibit 9 

~:r 'M/.,.P,1'( 
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Line Item Site Value Value Value Value Description Payment Schedule Criteria 

(CAD) (GBP) (EUR) (USO) 
Payable month ly 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 Rece iving Report. 
AHU and Chillers for Value Halls at Report to show all material received 
Site and inspected; any damages or 

3,649,665 0 0 0 Valve Halls 
b) Construction payable monthly on deficiencies must be cleared to the 

2.05 MF 
achieved progress of the building satisfaction of the Company to achieve 
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 fo r Contro l Report to show all material received and 
Building at Site inspected; any damages or deficiencies 

2.06 MF 3,400,103 0 0 0 Control Building 
b) Construction payable 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) (USO) 

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 

Supply, Shipping and 
(FAT complete) 

2.07 MF 27,244,909 3,861,455 282,093 298,978 Installation of Converter 
iii. Remaining of "main equipment" CAD 

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 
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Line Item Site Value Va lue Value Value Descript ion Payment Schedule Criteria 

(CAD) (GBP) (EUR) (USO) 
a) Engineering, Procurement and a) Milestone achieved: 

Shipping payment per the following i. upon receipt by Company of 
milestones: unpriced PO where PO place ment 

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 re lease form 

Supply, Shipping and 
ii. 65% of "main equipment" iii. upon receipt by Company of 

value upon confirmation of Material Receiving Report. Report 
Installation of 1) HVac Filters; 2) 

ready for shipping (FAT to show equipment received and 
315kV HVac breakers; 3) HVdc 

complete) inspected; any damages or 
2.08 to 2.13 MF 74,496,607 0 0 0 

Equipment; 4) Valve cooling 
iii. 10% of "main equipment" deficiencies must be cleared to the 

equipment; 5) Fi re detect ion 
value upon receipt at Site satisfaction of the Company to 

and protection equipment; and 
b) Construction payable monthly on achieve this Milestone 

6) Miscel laneous electrical 
achieved progress of the equipment b) Payment upon achieved progress 

equipment 
installation as Approved by (pe rcent 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 

2.14 MF 1,141,905 0 0 0 
Static Testing and Approved by Company Section 10 of the Testing and Commissioning 
Commissioning - 40% payment upon complet ion 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 Demobilization temporary facilities and cleaning of demobilization activities as Approved by 
Contract or's laydown area at Site Company 
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Line Item Site Value Value Value Value Description Payment Schedule Criteria 
(CAD) (GBP) (EUR) (USO) 

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 

Mandatory Spare Parts and 
confirmation ready for shipping ii. upon receipt by Company of FAT report 

(Converter MF 3,600,923 620,571 47,016 0 
Tools 

(FAT complete) and shipping release form 
Transformer) iii. 13.3%% of Item 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 

2.16 (All Mandatory Spare Parts and 
for all other spares. Report to show 

Other Spares) 
MF 4,552,364 0 0 0 

Tools 
equipment received and inspected; any 
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 
Mobilization Plan) of Contractor at site 

3.02 FP 309,748 0 0 0 
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 
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Line Item Site Value Value Value Value Description Payment Schedule Criteria 
(CAD) (GBP) (EUR) (USO) 

- 35% upon completion of mobilization Milestone criteria to be defined in the 
of Contractor's Temporary Site Faciities Mobilizat ion 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 Faci lities facilities(as defined in the Mobil isation 
Plan) at site 
- 40% will be paid in equal Monthly 
payments starting upon completion of 
mobil ization of Contractor' s temporary 
facil ities 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 Mat erial Receiving Report. 
building at Site Report to show all material received and 

3.04 FP 1,023,753 0 0 0 Building- Contro l Room 
b) Construction payable monthly on inspected; any damages or deficiencies 

achieved progress of the building must be cleared to the satisfaction of the 
erection as Approved by Company Compa ny to achieve this M ilestone 

b) Payment upon achieved progress(% 
complete) as Approved by Company 

!(;:;- ~&t<L 
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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 

ii. 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 

3.06/3.07 FP 6,185,766 0 0 0 
Installation of HVdc, Fire iii. 10% of "main equipment" inspected; any damages or 
Detection and Protection va lue 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 

3.08 FP 207,284 0 0 0 
Static Testing and 1 Commissioning Static Checks as Commissioning Static Checks as described 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 
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 Report to show equipment received and 
Tools inspected; any damages or deficiencies must 

be cleared t o the satisfaction of the Company 
to achieve this Milestone 
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Line Item Site Value Value Value Value Description 
(CAO) (GBP) (EUR) (USO) 

4.01 SC 2,179,897 0 0 0 Site Management 

4.02 SC 308,859 0 0 0 
Mobilization of Staff and 
Equipment 

4.03 SC 396,808 0 0 0 Temporary Site Facilities 

4.04 SC 1021137 0 0 0 Building - Control Room 

Payment Schedule 

Equal Monthly payments starting upon 
completion of mobilization of Contractor 
as defined in line item 4.02 and ending 
upon Pole 1 Mechanical Completion at 
SC as Approved by Company. 
- 60% upon completion of mobilization 
of staff and equipment (as defined in the 
Mobilization Plan) of Contractor at site 
- 40% upon completion of mobilization 
of staff and equipment (as defined in a 
revised mobilization Plan) of the 
elect romechanical installation 
subcontractor at site 
- 35% upon completion of mobi lization 
of Contractor' s Temporary Site Faciit ies 
(as defined in t he Mobilisation Plan) at 
site 
- 25% upon completion of mobilization 
of the electromechanica l insta llation 
subcontractor temporary facilities(as 
defined in a revised Mobilisat ion Plan) at 
site 
- 40% will be paid in equal month ly 
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 -

100% payment upon delivery of 
building at Site 

b) Construction payable monthly on 
achieved progress of the building 
erection as Approved by Company 

3-Apr-2017 (Rev 1) 

Criteria 

Payable per calendar mont h upon completion 
of Mobilization of Staff and Equipment (see 
Item 4.02 below) 

Milestone criteria to be defined in the 
Mobilization Plan 

Milestone criteria to be defined in the 
Mobilization Plan 

a) Milestone achieved upon receipt by 
Company of Material Receiving Report. 
Report to show all material received and 
inspected; any damages or deficiencies 
must be cleared to the satisfaction of t he 
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) (USO) 

a) Engineering, Procurement and a) Milestone achieved: 
Shipping paid per the following i. upon receipt by Company of 
milestones: unpriced PO w here 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 fo rm 
va lue upon confirmat ion 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 
4.06/4.07 SC 6,131,522 0 0 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 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 complet ion of 

4.08 SC 207,284 0 0 0 
Static Testing and 1 Commissioning Static Checks as Commissioning Static Checks as described in 
Commissioning Approved by Company Section 10 of the Testing and Commissioning 

Specification and Approved by Company 
100% payment upon remova l of Milestone achieved upon completion of 

4.09 SC 132,749 0 0 0 Demobil ization 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 clea red to the satisfaction of the Company 
to achieve this M ilestone 
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Line Item Site Value Value Value Value Description Payment Schedule Criteria 
(CAD) (GBP) (EUR) (USO) 

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. 

5.02 SOP 1,746,252 0 0 0 
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 mobilizat ion 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 electromechanical installation 
subcontractor temporary facilities(as 

5.03 SOP 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 SOP 8,430,910 0 0 0 General Civil Works of the civil works as Approved by complete) as Approved by Company 
Company 
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Line Item Site Value Value Value Value Description Payment Schedule Criteria 

(CAD) (GBP) (EUR) (USO) 
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 mater ial 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 t o show al l material received and 
Building at Site inspected; any damages or deficiencies 

5.06 SOP 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) (USO) 

a) Engineering,Procurement and a) Milestone achieved: 

Shipping paid per the following i. upon receipt by Company of 
milestones: unpriced PO where PO placement t iming 

i. CAD 260,841and100% of GBP,EUR is consist ent with Cont ractor's overall 
and USO upon Purchase Order {PO)/slot schedule 
reservation booked. ii. upon receipt by Company of FAT 
ii. 85.6% of "main equipment" CAD va lue report and shipping release form 

upon confirmation ready for shipping 

Supply, Shipping and 
(FAT complete) iii. upon receipt by Company of Material 
iii. Remaining of "main equipment" CAD Receiving Report. Report to show 

5.07 SOP 23,644,495 3,602,290 282,093 149,488 Installation of Converter 
value upon receipt at site equipment received and inspected; any 

Transformers 
b) Construction payable monthly on damages or deficiencies must be cleared 
achieved progress of the equipment to the satisfaction of the Company to 
installation as Approved by Company achieve this Milestone 

b) Payment upon achieved progress (percent 
* List of "main equipment" for Line Items complete) as Approved by Compa ny 
shown at the end of this table.Payment 
may be claimed as individual pieces of 
equipment reach each milest ones noted 
above 
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Line Item Site Value Value Value Value Description Payment Schedule Criteria 

(CAD) (GBP) (EUR) (USO) 
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 

Supply, Shipping and 
ii 65% of "main equipment" value report and shipping release form 
upon confirmation of ready for iii upon receipt by Company of Material 

Insta llation of 1) HVac Filters; 2) 
shipping (FAT complete) Receiving Report. Report to show 

315kV HVac breakers; 3) HVdc 
iii. 10% of "main equipment" value equipment received and inspected; any 

5.08 to 5.13 SOP 75,304,134 0 0 0 Equipment; 4) Valve cooling 
upon receipt at Site damages or deficiencies must be cleared 

equipment; 5) Fire detection 
b) Construction payable monthly on to the satisfaction of the Company to 

and protection equipment; and 
achieved progress of the equipment achieve this Milestone 

6) Misc electrical equ ipment 
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 individua l 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 

5.14 SOP 1,141,905 0 0 0 
Static Testing and Approved by Company Section 10 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 

5.15 SOP 748,394 0 0 0 Demobilization 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) (USO) 

Spare converter t ransformer: 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 

Mandatory Spare Parts and 
confirmation ready for shipping ii. upon receipt by Company of FAT report 

(Converter SOP 3,364,590 577,377 47,016 0 (FAT complete) and shipping release form 
Transformer) 

Tools 
iii. 13.3% of Item 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 def iciencies 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 
SOP 4,647,385 0 0 0 

Mandatory Spa re Pa rts and spares. Report to show equipment received 
Other Spares) Tools and inspected; any damages or deficiencies 

must be cleared to the satisfaction of t he 
Company t o achieve this Milestone 

- 60% payment upon completion of Milestone achieved upon completion of 
Monopole Dynamic Testing and Commiss ioning 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 Testing and approved by Company Commissioning Specification and Approved 
Commissioning at low power - 40% payment upon completion of by Company 

Bi pole Dynamic Testing & 
Commissioning at low power as 
approved by Company 

- 60% payment upon complet ion of Milestone achieved upon completion ofTrial 
Monopole Tria l Operation at low power Operation at low power as described in 

6.01 Overall 269,543 0 0 0 Trial operation at low power 
as approved by Company Section 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. Hold back to be paid as per Article 25 of this Agreement.w{/ di-( 
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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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