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Purpose

Present an evaluation of Lower Churchill = Muskrat Falls
as a preferred means of meeting the electricity needs of
the Island, compared to other available options
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Presentation Overview

« Island demand analysis for capacity and energy
 Supply alternatives analysis

e Recommendation
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Island Requirements Analysis —
Capacity and Energy

Island electricity requirements are projected to grow to
over 2,300 MW and 12,000 GWh by 2067, in line with
current NL economic growth projections

e S

I A tions:
Island Demand, mw s Island Energy, swh
- *Single newsprint mill
2,500 «Single oil refinery ol I
*Nickel processing facility 12,000
200 startup late 2011, reaching
full production in 2014 10,000
W S - *Duck Pond Mine continues g .
. in operation until 2013 ' R e
AR TNt T MRS O *Hebron developed 6,000 | CAGR: :
*Economic forecasts provided | +2010-2041: 1.1% i
by Department of Finance 4,000 | +2010-2067:0.8% |
(Population, housing starts, 2,000
GDP, etc.)
o+-————————————— *Loss of Load Hours no more 0
2010 2020 2030 2040 2050 2060 than 2.8 hours annually 2010 2020 2030 2040 2050 2060
Commercially Sensitive — Private & Confidential 4 \‘\‘ na|COr
energy



CIMFP Exhibit P-00216 Page 5

Island Demand Analysis — Capacity
and Energy

Based on these assumptions there will a capacity deficit
in 2015, against utility reliability standards

2010 1,519 7,585 1,958 8,953 0.15 0.15 1,368 1,368

2011 1,538 7,709 1,958 8,953 0.22 0.22 1,244 1,244
2012 1,571 7,849 1,958 8,953 0.41 0.41 1,104 1,104
2013 1,601 8,211 1,958 8,953 0.84 0.84 742 742
2014 1,666 8,485 1,958 8,953 2.52 2.52 468 - 468
2015 1,683 8,606 1,958 8,953 3.41 341 347 347
2016 1,695 8,623 1,958 8,953 3.91 391 330 330
2017 1,704 8,663 1,958 8,953 4.55 4.55 290 290
2018 1,714 8,732 1,958 8,953 5.38 5.38 221 221
2019 1,729 8,803 1,958 8,953 6.70 6.70 150 150
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Island Demand Analysis — Capacity
and Energy

Implications: Excerpt from Nalcor presentation
“Generation Planning Issues, July 2010 Update”

If we do not sanctlon LCP by end of 2010 PUB
will expect that an RFP process will be started |

to have the next source of generation in place Need to
by late 2015. e\ decide on
12 month RFP process | long term
6 month public hearing process | | ' supply
42 months to build Island Pond, or another | options by
proponent’s development | il end of 2010
, | | - — Isolated
« If we do not sanction LCP by end of 2010 and | [ ; | Sla Rt

do not start the RFP process, the only way to | \ other
achieve a 2015 on power date will be by OIC. |
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Island Supply Requirements

2010 - 2067

Island existing generation sources — excluding fossil fuel
— only supply a portion of the Island requirements

Island Electricity Requirements By Source

14,000

12,000

island Interconnected Load Forecast

10,000

8,000 -

GWh

4,000

2,000

0

2010PLF

6,000 4

2010 2014 2018 2022 2026 2030 2034 2038 2042 2046 2050 2054 2058 2062 2066

Other Required

NUG

Isfand Hydio

2041

@island Hydro B NUG Contracts @ Other Required
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Island Supply Requirements

2010 - 2067
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Focus of this presentation is on Island supply starting in
the 2017 timeframe

Island Electricity Requirements By Source

14,000

12,000

island Interconnected Load Forecast

10,000

2010 PLF

{abrador or Other Supply
1Y

2010 2014 2018 2022 2026 2030 2034 2038 2042 2046 2050 2054 2058 2062

@island Hydro & NUGs @ Thermal/Other B Other Supply

2066
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Options for Meeting Island Supply

Requirements
Five options for evaluation

Ol >

Isolated Island :
- LCP — Muskrat
Falls

\_ .

a Options )
enabled by
HVDC Island LCP — Gull Island
k Link J
" Imports from D '“"3"”5
from/via Hydro
NEISO via Q b t CF
QOOMW‘ _ Quet eca
< Maritime Link o
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Options for Meeting Island Supply
Requirements

LABRADOR
Churchill Muskrat

-

. s
QUEBEC " NE\ /FOUNDLAND _, St. John's

PEL

L ANADA NEW
JBRUNSWICK * " &

S
(.)
N
ﬁh

Montreal
kg

&
Ottawa

forontos
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Supply Alternatives Analysis:
Criteria

Criteria used in evaluating options

Criterion ~ Isolated . 1 LCP — Guill Imports Imports from
. ~ island  MuskratFalls  Island  from/viaHQ  NEISO via ML
Reliability
Cost to
Ratepayers

Environment

Risk and
uncertainty

Financial
viability of
non-regulated
elements
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Supply Alternatives Analysis:
Assumptions

Nalcor corporate assumptions used in the evaluation

Parameter ' Assumption
Regional North American e PIRA Energy Group for Ontario, New York, New England
Electricity prices

World Oil prices * PIRA Energy Group

Environmental costs e Island Isolated Case: ESP and scrubbers included in capital costs
e No impact assumed for uncertain costs associated with Federal
Atmospheric Emission regulations or GHG; such costs would be

unfavourable to the Isolated Island case

2% CPI
e Generation and transmission O&M 2.5%

Cost escalation and

ing e Capital costs 2% - 3%
Long run regulated Debt cost 7.4%
Equity cost 10.0%

financial assumptions Debt:Equity ratio: 75:25

WACC/discount rate: 8%
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Supply Alternatives Analysis

Option: Isolated Island

Build program involves numerous projects

Page 13

: TS — T e —
/ﬁj\ W ~ " Post 2030 -
[ /' Portland / /[ Holyrood
( dam [ e that 55 . ( repla:ement'
\ \ J i l o '
= \ s A R G\ R\
\ /' \ /O thermal -
NG N 4 \fﬁpf
2010 20 2020 2025 2030
T ‘ T P T
£ B | s o V. N y
Island \ " Round ; cr Wind
Pond ] Pond L e renewal
36 MW \ 18 MW / \ \ SomMw

Holyrood upgrades,
ESP/scrubbers, low NOx burners
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Supply Alternatives Analysis

Option: Isolated Island

Isolated Island Case: key indicators

Economic Indicators ($ millions)
*CPW of revenue requirement: $12,272
«Capex de-escalated to 20105: $8,074

Island Isolated Revenue Requirements
Smillions nominal

$4,500

$4,000

e | SR /

$3,000 ( replacement ) /
Nl )

$2,500

\ / . Reliability Considerations:

$2,000 ;
\ / . *No interconnection to North American
$1,500 :

grid
$1,000
$500 Rate of return on non-regulated
elements:
$0
2010 2020 2030 2040 2050 2060
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Supply Alternatives Analysis

Option: Isolated Island

Isolated island is the reference case, and features
environmental and world oil price risks

Criterion Isolated LCP - LCP - Gull Imports Imports from

Island Muskrat Falls Island from/viaHQ NEISO via ML

Reliability _ -
interconnection to

NA grid

Cost to
Reference Case

Ratepayers

Environment Petroleum Based

Risk and World oil price
uncertainty Enviro costs
Financial
viabili

ability of s
non-regulated
elements
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Supply Alternatives Analysis

Option: LCP — Muskrat Falls

Build program revolves around LCP and related HVDC
XWW%”

W w O\ /" Post2030-

‘Muskrat / thermal units for }
. Falls } reliability support ;
/N s2amw /S : only
2010 2015 2020 2025 2030
(T
/ wvpc
{ Island E
. Link ‘
900MW Holy:'oqd shut
NG own
~ Holyrood
standby
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Supply Alternatives Analysis

Option: LCP — Muskrat Falls

LCP may “spill” power not required by the Island; the
risk associated with this is to the account of the project,
not the Island ratepayers.

Island - Labrador Electricity Supply Balance
7,000
The price 6,000
paid by the CF Supply
Island ~—__ 000 2L RR
ratepayers 5 \ Surplusfor Market Activities and/or Spillage
' / 4,000 - :
based on g
LCP : 3,000
EC?HOmIC Muskrat Falls Supply for the Island
~cost 2,000
assuming all
power is 1,000
saleable
0 -
2010 2014 2018 2022 2026 2030 2034 2038 2042 2046 2050 2054 2058 2062 2066
2010 PLF I @ Muskrat Supply to Island  BMarket Activity and/or Spillage J
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Supply Alternatives Analysis

Option: LCP - Muskrat Falls

LCP Muskrat Falls Case: key indicators

Revenue Requirements: Isolated Island Economic Indicators (5 millions)
LCP Muskrat *CPW of revenue requirement: $10,604
versu§ v !"s ra *CPW versus Isolated Island: -$1,668
$mitlions nominal *Capex de-escalated to 2010S: $6,582
$4,500
$4,000 '~ Key Risks: :
$3,500 *Environmental approval/schedule
$3.000 | Long term *Capital cost control
: superior value ' '
$2,500 [N e O T————
$2,000 | Reliability Considerations:
& | eInterconnected to the North American
it : P — . grid via Churchill Falls
$1,000 — ol “ In the early years, LCP ] '
Shol LI Muskrat required . ;
500 | —_—
: - rte;::ﬁi:t":dglrjjézr 3 Rate of return on non-regulated
%0 T R | elements:
T g s s o A . +8.5% IRR assuming no monetization of
wwlsland Isolated e LCP Muskrat | spill
Commercially Sensitive — Private & Confidential 18 & na|COr
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Supply Alternatives Analysis

Option: LCP — Muskrat Falls

LCP Muskrat is more attractive than the Isolated Island

case

n  Isolated Island Lep- Gull Imports  Imports from
. lsland fm' lwa HQ NEISO vna ML
Reliability No interconnection
to NA grid
Cost to
Ratepayers Reference Case
Environment Petroleum Based
Risk and World oil price Sc‘hed;xle andtal
. : approvals; capi
uncertainty Enviro costs cost control
Financial

viability of
non-regulated
elements

N/A
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Supply Alternatives Analysis

Option: LCP - Gull Island

Build program is similar to Muskrat Falls

~ LCP Gull

thermal units for
2,250

] \\\:\eliability support |
NG only S

Post 2030 -

2010 2015 2020 2025 2030
M\«ﬂ
HVDC
Island )
Link 900
Holyrood shut
\Z‘Z/’f down

Holyrood
standby
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Supply Alternatives Analysis

Option: LCP — Gull Island

An important challenge with Gull Island is that relatively
little of its available energy is required for the Island; the
majority would need to be sold in undetermined
markets, or spilled

Island - Labrador Electricity Supply Balance
12,000 -
Total Gull 10,000 -
power is 11.9
TWh; less 8,000 - Surplus for Market Activities and/or Spillage
than 6 TWh is
. E=
required by 2 6,000
the Island,
4,000
and the rest
may be 2,000 1
“stranded”
outright 0 -
2010 2014 2018 2022 2026 2030 2034 2038 2042 2046 2050 2054 2058 2062 2066
2010 PLF l @ Gull Supply to island m Market Activity and/or Spillage J
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Supply Alternatives Analysis

Page 22

Option: LCP — Gull Island

LCP Gull Case: key indicators

Revenue Requirements: Isolated Island

versus LCP Gull Island

Smillions nominal

Economic Indicators ($ millions)
*CPW of revenue requirement: $10,604

. *CPW versus Isolated Island: -51,668

Capex de-escalated to 2010S: $ 6,582

A key assumption is that LCP

only charges the price for
Gull Island power that is

indicated for Muskrat Falls
power; recovering the full
cost of Gull Island over the

Key Risks: :
*Environmental approval/schedule -
Capital cost control

*Heavy spill over project life

amount saleable would
indicate a nonsensically high

| Reliability Considerations:

price

*Interconnected to the North American

| Rate of return on non-regulated
| elements:

S0
2010 2020 2030 2040 2050
s=ssm|sland Isolated «LCP Gull
Commercially Sensitive — Private & Confidential 22
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Supply Alternatives Analysis

Option: LCP - Gul|| Island

LCP Gull is not financially viable absent assured
transmission vig HQTE, due to heavy spill

- Criterion  Isolated Island LCP - Muskrat  LCP - Gyl Imports Imports from
" Falls Island from/via HQ -NEISO via ML

Reliability No interconnection
to NA grid
Cost to
Ratepayers Reference Case
Environment Petroleum Based = T » e'?-*"‘.‘,",’f‘:"".”_°. :
| maximum extent ,
Risk and Fuel price st:ed:‘".ec::?ta" Heavy spill over
uncertai nty Enviro costs e project life
cost control
Financial S Sl IRR less than cost
L SOy f shareholder

viability of r's 2

b y N/A o borrowing ; debt
non-regulated ; . financing prob-
elements ekl lematic
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Supply Alternatives Analysis

Option: Imports from/via HQ

Build program is similar to LCP, but HVDC transmission
only; Nalcor purchases power from or via Hydro Quebec
at Churchill Falls for market prices

- am—— !"\“&,. fﬁ*‘&”“’””"‘“ > o ,«=f"~"""""""““’““”-a«aTﬂ\‘
£ \/ HvDC \ " Post2030-
[ cT Y island [ thermal units for 4
. 50MW ;% Link v reliability support (_}f
‘«K J "*m,,_u oMW - only J
%%M“*“““Mfg muﬁﬁwwwwﬁfﬁ' nx%%mmmwmumwwwww¢”¢
2010 2015 2020 2025 2030

Holyrood

? Holyrood shut %
| standby |

b down

%
% -4 g
L e |
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Supply Alternatives Analysis

Option: Imports from/via HQ

Imports via HQ at Churchill Falls Case: key indicators

Revenue Requirements: Imports from/via Economic Indicators (5 millions)
*CPW of revenue requirement: $12,413

HQ versy_s LCP Mus'(rat - *CPW versus LCP Muskrat: +51,809
$millions nominal Capex de-escalated to 2010S: S 6,945

$3,000

A HVDC line from CF to s = T ——————
island would be built; NI, W Wt~ Key R[sks ; | ; v
energy and capacity - *Ability to secure Iong—term flrm supply

would be purchased at “

$2,000 - NYISO prices adjusted :

for losses and tariffs

$2,500 |-

- *Market price volatllity

Reliability Considerations:
PO AR~ oo | eInterconnected to North American grid
| *However, continuity of supply not
$500 | assured
so L Rate of return on non-regulated
2010 2020 2030 2040 2050 2060 | elements:

*N/A

wmwem  [CP Muskrat  s====HQ Imports
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Supply Alternatives Analysis

Option: Imports from/via HQ

The HQ import option is inferior to LCP Muskrat, and
may be infeasible for several reasons

Criterion Isolated Island LCP — Muskrat LCP - Gull ~ Imports Imports from
. | , . Falls Island from/viaHQ  NEISO via ML
Reliability No interconnection e £ Assurance of long
to NA grid R e B term firm supply?
Cost to i
‘el Higher than LCP -
Ratepayers Reference Case i NAGCErat
Environment Petroleum Based = v e s Vi OuGE powhy
| maximum extgnt source unknown
Risk and Fuel price ? Heavy spill over !\]0 i relha .Of
Ftaint Erokin dite approvals; capital SStactlife firm supply; price
uncertainty cost control Proj volatility
Financial = RRwith spill less '
L : cost of than cost of
VIablhty of N/A shareholder
non-regulated d | borrowing ; debt
elements rrowing financing
e problematic
Commercially Sensitive — Private & Confidential 26 & na|COr
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Supply Alternatives Analysis

Option: Imports from NEISO via ML

Build program is similar to HQ import case but with a
900 MW Maritime Link to Lingan, and further
transmission access secured through NS and NB. Power

would be purchased at the regional market price

R —
",

3 -5‘%& “;‘,;‘-‘ Yy \Vﬁ%& p - 5 3
\ [/ \ /£ Post 2030 -
\/ NE \ \
CcT ¥ Nflf) / \ thermal units for i
\ 50 MW f . gooMw reliability support
\_ / only
\“&n«. s y.\“‘"‘ﬁf %"‘%'“»%,, i .,.ww”ﬁjr m’v%"”"'&wv_-:m.»,«,:“...‘.‘,...( ,.w;-rw"”"""f‘
2010 2015 2020 2025 2030
' Holyrood g 'Holyrood shut
| standby | dowh
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Supply Alternatives Analysis

Option: Imports from NEISO via ML

Page 28

Imports from NEISO via ML: key indicators

Revenue Requirements: NEISO Imports
vs. LCP Muskrat

Smillions nominal

A transmission line from
Lingan to Island would be
built, with further Tx
secured through NS and
NB; energy and capacity
would be purchased at
market prices adjusted for
losses and tariffs

- Economic Indicators (S millions)

*CPW of revenue requirement: $12,398
*CPW versus LCP Muskrat: +$1,795

; *Capex de-escalated to 2010S: $ 6,748

Key Risks: :
*Project execution for complex multi-
jurisdictional NEISO/Maritime I.mk ,
-Market pr:ce volatnhty in NEISO 5

Rellabuhty Consnderatlons
*Interconnected to North American grid
*However, continuity of supply not

. assured (no long-term contracts in US

markets)
s0 ) s e :
2010 2020 2030 2040 2050 2060 : Rate of return on non-regulated
| elements:
wwewnLCP Muskrat ~ s====NEISO Imports via ML j /A
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Supply Alternatives Analysis

Option: Imports from NEISO via ML

The NEISO/ML import option is also inferior to LCP
Muskrat, and may also be infeasible

Criterion  Isolated Island LCP—Muskrat  LCP—Gull Imports Imports from
. , : Falls ~Island from/viaHQ  NEISO via ML
Reliability No interconnection R " | Assuranceoflong | Assurance of long
to NA grid S L RS term firm supply? term firm supply?
- e her th her than LCP
Higher than LCP - Higher than LCP -
Ratepayers Reference Case tern ar sho Muskrat Muskrat
Environment Pakialonis Basad Renewable to Ultimate power Ultimate power
maxim tent - Ui source unknown source unknown
e il gna apicrl:’i:rr c::?tal HERRY P L e f:\nlr&z?:;?v?c:riocfe f:\:;asis:;?;c:r?cfe
. o » . . ’ ’
uncertainty Enviro costs et tonteal projectilte volatility volatility
Financial o IRR with spill Ifess Gl L
il st than cost o : }
viability of il Rl e 'N/A'
non'regUIated b ated borrowing ; debt : el ‘ el .
elements . bor ‘ financing

problematic
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Supply Alternatives Analysis

Implications if LCP Muskrat Selected

An early-year challenge to be met is that the required
revenue is higher than isolated island, despite superior
long term value

Revenue Requirements: Isolated Island
versus LCP Muskrat
Smillions nominal
$1,400 at optio
$1,200 eq 0
511000 Tl T S S— S— . v
O O
$800 [— 0 he g3 J
$600 |——y i O OC C d
ﬁf” odified
$400 | g : -
$200 4 B i coeiie and and rate
$0 A 9 O U 9
2010 2015 2020 2025 2030
sssmm|sland Isolated  esssLCP Muskrat
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Supply Alternatives Analysis

Dealing with the Early-Year Challenge

Page 31

A range of tools is available to Nalcor and the
Province, which will enable the early-year
required revenue challenge to be met

Self-funded rate stabilization fund: Create a fund during the period

",

lllustrative Options

N Revenue Requirements: Isolated Island
leading up to LCP in-service, funded by savings in LCP versus Isolated versus LCP Muskrat
~ Island; draw down to mitigate rates partially in early years i Smillions nominal
$1,400 s
: ; N LCP rates lower here— ™
Leverage in Muskrat Falls Generation — this would enable a lower N $1,200 no higher than Isolated .
economic cost to be offered to the island, even if constrained by debt- > $1,000 __Island case
r .n . . - é:{;{—“)‘ i
carrying capacity in spill case / $800
. . - S < qq%‘.ﬁ.& $600 _ B
Modified required revenue/tariff paid by island ratepayers for the N LCP rates may be higher
Island Link — defer returns to equity while meeting debt service ) $400 here for a period, but 1
‘requirements and regulated return to equity fg $200
N $0
Provincially funded and administered rate stabilization fund — "x 2010 2015 2020 2025 2030
ratepayers would be subsidized in early years; the Province may be \b}
repaid via a levy during later years when LCP case is lower-cost gﬁ —Island Isolated ——LCP Muskrat
Commercially Sensitive — Private & Confidential 31 & Na | cor
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Summary and Recommendation

Based on this analysis, proceeding with LCP — Muskrat
Falls is the preferred option:

«Strong reliability profile

«A solution internal to NL — no complications with external
jurisdictions

Lowest long term cost to ratepayers; “bump” can be managed
«Environmentally sound

«Lower supply and price risk than import scenarios; no exposure
to fuel price volatility as Island Isolated

«Potential for attractive shareholder returns if export volume can
be achieved, but viable if not

«Advances objectives of the Provincial Energy Plan

Commercially Sensitive — Private & Confidential 32 @ Nna !S:egg-
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