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Disclaimer:  This independent report was prepared by Navigant Consulting  Ltd.  (Navigant) for 

Nalcor Energy based upon information provided by Nalcor Energy and from other sources .  

Use of this report by any third party for whatever purpose should not, and does not, absolve 

ÚÜÊÏɯÛÏÐÙËɯ×ÈÙÛàɯÍÙÖÔɯÜÚÐÕÎɯËÜÌɯËÐÓÐÎÌÕÊÌɯÐÕɯÝÌÙÐÍàÐÕÎɯÛÏÌɯÙÌ×ÖÙÛɀÚɯÊÖÕÛÌÕÛÚ.  Neither Navigant 

nor any of its subsidiaries or affiliates assume any liability or duty of care to such third parties, 

and hereby disclaims any such liability . 
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ABOUT NAVIGANT CONSULTING  

Navigant (NYSE: NCI) is a specialized, global expert services firm dedicated to assisting clients 

in creating and protecting value in the face of critical busine ss risks and opportunities. Through 

senior level engagement with clients, Navigant professionals combine technical expertise in 

Disputes and Investigations, Economics, Financial Advisory and Management Consulting, with 

business pragmatism in the highly reg ulated Construction, Energy, Financial Services and 

Healthcare industries to support clients in addressing their most critical business needs.  

-ÈÝÐÎÈÕÛɀÚɯ $ÕÌÙÎàɯ /ÙÈÊÛÐÊÌɯ ÖÍÍÌÙÚɯ Èɯ ÞÐËÌɯ ÙÈÕÎÌɯ ÖÍɯ ÚÌÙÝÐÊÌÚɯ ÐÕÊÓÜËÐÕÎɯ ÉÜÚÐÕÌÚÚɯ ×ÓÈÕÕÐÕÎȮɯ

performance improvement and benchmarking services, renewable energy, energy efficiency, 

emerging technology, natural gas and energy generation, smart grid and transmission. 

In the context of the Independent Supply Decision Review, Navigant brings:  

¶ Deep experience in supply planning, generation costing, demand forecasting and 

integrated resource planning   

¶ Understanding of standard industry practices and best practices regarding supply 

planning  and demand forecasting, and 

¶ Extensive experience in developing market price forecasts in competitive power markets 

and marginal costing and revenue requirements in regulated electricity markets .   

Navigant has worked with many utilities in integrated resource planning in which Navigant 

assessed energy efficiency, renewable, self build, asset acquisition and power purchase 

agreement resource alternatives.  In these projects, Navigant built and managed financial 

screening tools that allowed for rapid turn -around in the review of different planning scenarios, 

assessed and implemented methodologies for comparing resource options of different lives and 

sizes, and calculating the revenue requirement impacts of each resource option considered.  

Navigant has conducted workshops covering: risk analysis methodologies, resource planning 

related software available in the market place, demand response and efficiency assessment 

techniques, and renewable resource evaluation.  Navigant  has educated clients on resource 

planning rules and requirements across different jurisdictions.   
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EXECUTIVE SUMMARY  AND KEY FINDINGS  

Nalcor Energy has proposed a plan for the long term electricity supply for the Island of 

Newfoundland.  This plan passed through Decision Gate 2 (DG2) where the Muskrat Falls with 

the Labrador -Island Link was chosen as the preferred alternative to meet future energy needs. 

Nalcor's Gateway Process is designed to ensure decisions are made at appropriate times, with 

the appropriate level of information, and at appropriate levels of expenditure.  It focuses on key 

milestones to achieve gateway readiness and builds in "cold eyes" reviews at key decision 

points throughout the process. 

Decision Gate 3 (DG3) ɬ Project Sanction is the next step in the process.  DG3 requires the 

advancement of project activities and work streams to a level of progression which provid es the 

certainty needed to sanction or go ahead with the Project.  Nalcor has retained Navigant to 

conduct an initial review using DG2 estimates.  3ÏÐÚɯÙÌ×ÖÙÛɯ×ÙÌÚÌÕÛÚɯ-ÈÝÐÎÈÕÛɀÚɯÍÐÕËÐÕÎÚɯÙÌÓÈÛÌËɯ

ÛÖɯ-ÈÓÊÖÙɀÚɯÙÌÊÌÕÛɯ#&ƖɯËÌÊÐÚÐÖÕȭɯ Navigant will provide a se cond report using DG3 project cost 

and schedule information as input to the DG3 decision.  

Options Considered by Nalcor 

-ÈÓÊÖÙɀÚɯ #&Ɩɯ ËÌÊÐÚÐÖÕɯ ÌÝÈÓÜÈÛÌËɯa number of potentially feasible generation expansion 

alternatives for the long -term supply of electricit y to the Island of Newfoundland .  The 

alternatives fell into two broad categories : 1) Isolated Island alternatives, and 2) Interconnected 

Island alternatives.  The optimal generation plan for each category was selected from the 

potential feasible alternati ves in each category.  The optimal generation expansion plan in each 

of these two categories is described below: 

1. Isolated Island  alternative would entail continued isolation of the Island power grid and 

the inherent supply and operational limitations assoc iated with isolation.  The key 

elements are:  

¶ Development of limited renew able resources in the near-term  

¶ Pollution abatement, life extension improvements at the Holyrood plant, replacement 

of the Holyrood plant , and  

¶ Continued development of thermal powe r resources across the planning period 2010 

to 2067.   

2. Interconnected Island alternative  would provide the capability to displace the Holyrood 

plant and meet the growth in provincial power requirements for years to come.  In 

addition, this alternative would interconnect the Island with the regional North American 

power grid.  The key elements are:  

¶ Muskrat Falls generation facility , and  

¶ Labrador-Island Link (LIL) transmission facility.   
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.ÁÌÃÏÒȭÓ $'φ 2ÅÓÕÌÔÓ 

Based on the assumptions, inputs and analysis undertaken by Nalcor, the Cumulative Present 

Worth (CPW, present value in 2010$ of annual utility revenue requirements) for each of the two  

generation expansion alternatives is shown in the following table . 

 
 

Generation Expansion Alternative 

Cumulative Present Worth (CPW) 

2010$ millions  

Isolated Island $8,810 

Interconnected Island $6,652 

Preference for Interconnected Island $2,158 

As shown above, Nalcor projects that developing the Interconnected Island alternative will 

result in lower utility costs for customers of $2.2 billion in present value terms through 2067 as 

compared to the Isolated Island alternative .     

.ÁÖÉÇÁÎÔȭÓ Independent Supply Decision Review Mandate 

Navigant was asked to review the reasonableness of: 

¶ The long-term Island supply options considered by Nalcor  

¶ -ÈÓÊÖÙɀÚɯÈÚÚÜÔ×ÛÐÖÕÚɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯ(ÚÓÈÕËɯÚÜ××ÓàɯÖ×ÛÐÖÕÚ, and  

¶ The process followed to screen and evaluate the supply options . 

Based on this review, Navigant was to provide an opinion on:  

¶ Whether the Interconnected Island alternative  represents the least cost option that also 

fulfills the additional criteria requirements of security of supply and reliability, 

environmental responsibility, and risk and uncertainty , and 

¶ The accuracy of the rate projections. 

.ÁÖÉÇÁÎÔȭÓ #ÏÎÃÌÕÓÉÏÎÓ 

Based on its independent review, Navigant has concluded that the Interconnected Island 

alternative is the long-term least cost option for the Island of Newfoundland.  Relative to the 

Isolated Island alternative, the Interconnected Island alternative is also expected to provide 

similar levels of security and reliability, significantly reduced greenhouse gas (GHG) emissions 

and significantly  less risk and uncertainty.  The Interconnected Island alternative  also provides 

a gradual decrease in real (adjusted for inflation) average wholesale electricity rates for the 

Island. 
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Navigant has concluded that -ÈÓÊÖÙɀÚɯÊÖÕÚÐËÌÙÈÛÐÖÕɯÈÕËɯÚÊÙÌÌÕÐÕÎɯÖÍɯthe supply options as well 

as the assumptions used by Nalcor regarding these options were reasonable and consistent with 

generally accepted utility practices .  NalcorɀÚɯ×ÙÖÊÌÚÚ to evaluate the supply options and 

estimate the rate projections under the two alternatives was also found to be reasonable and 

consistent with generally accepted utility practices .  

Navigant has concluded that the CPW calculated by Nalcor for each of the generation 

expansion alternatives fairly represent the costs that would be incurred under the alternative 

supply futures.  Thus, the $2.2 billion preference for the Interconnected Island alternative, as 

estimated by Nalcor in the DG2 decision gate, is a reasonable estimate of the expected cost 

difference between the two alternatives. 

To explore the sensitivity of the CPW difference between the two alternatives to changes in the 

supply options or assumptions, Nalcor and Navigant analyzed a number of sensitivit y cases 

covering:  

¶ different fuel price  forecasts 

¶ lower load growth  

¶ additiona l wind generation  

¶ introduction of carbon pricing  

¶ aggressive CDM , and 

¶ higher capital costs and the recently announced Federal Loan Guarantee for Muskrat 

Falls and the LIL.   

All of the sensitivity cases resulted in a CPW advantage for the Interconnected Island 

alternative.  This clearly indicates that the DG2 decision preference for the Interconnected 

Island alternative  was robust given the underlying risk and uncertainty in k ey assumptions.   
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Key Findings  

1. -ÈÓÊÖÙɀÚɯ&ÈÛÌÞÈàɯ/ÙÖÊÌÚÚɯÐÚɯÈɯÙÐÎÖÙÖÜÚɯÔÌÈÕÚɯÖÍɯ×ÙÖÝÐËÐÕÎɯØÜÈÓÐÛàɯÈÚÚÜÙÈÕÊÌɯÍÖÙɯÒÌàɯ

ËÌÊÐÚÐÖÕÚɯÈÛɯÊÙÜÊÐÈÓɯ×ÖÐÕÛÚɯÐÕɯÈɯ×ÙÖÑÌÊÛɀÚɯÓÐÍÌÊàÊÓÌɯÈÕËɯÐÚɯÊÖÕÚÐÚÛÌÕÛɯwith best practices. 

2. 3ÏÌɯÓÌÝÌÓɯÈÕËɯÈÊÊÜÙÈÊàɯÖÍɯÛÏÌɯÐÕÍÖÙÔÈÛÐÖÕɯÜÚÌËɯÐÕɯ-ÈÓÊÖÙɀÚɯ#&Ɩɯ(ÚÓÈÕËɯ2Ü××Óàɯ#ÌÊÐÚÐÖÕɯ

was appropriate for the decision stage. 

3. The 50 year generation expansion analysis period used by Nalcor was appropriate given 

the long-lived supply options being analyzed.  

4. Nalcor appropriately included Muskrat Falls in Labrador and Island Pond, Portland 

Creek and Round Pond on the Island as hydroelectric generation in their generation 

expansion alternatives. 

5. Nalcor appropriately excluded Gull Island in the Interconnected Island alternative 

because the purchase price for power from Gull Island would have to be 60 percent 

higher than power from Muskrat Falls under the same pricing framework.  

6. Nalcor appropriately excluded other potential hydroelectric facilities in both generation 

expansion alternatives because the expected cost of power from other potential 

hydroelectric facilities would be approximately 20 percent higher than wind power.  

7. -ÈÓÊÖÙɀÚɯ Ìß×ÓÖÙÈÛÐÖÕɯ ÈÕËɯ ÈÕÈÓàÚÐÚɯ ÖÍɯ ÈÓÛÌÙÕÈÛÐÝÌÚɯ ÍÖÙɯ ÛÏÌɯ +(+ɯ ÞÈÚɯ ÙÐÎÖÙÖÜÚɯ ÈÕËɯ ÛÏÌɯ

transmission options developed and considered by Nalcor were reasonable. 

8. LIL will be implemented using proven and reliable HVdc technology.  

9. -ÈÓÊÖÙɀÚɯ ÙÌÑÌÊÛÐÖÕɯ ÖÍɯ ËÌÍÌÙÙÐÕÎɯ ÛÏÌɯ ÐÕ-service date of the link until  2041 and using 

Churchill Falls as a supply option for the Island was reasonable given the higher costs 

and greater risks as compared to the Interconnected Island alternative. 

10. Wind power is expected to be the lowest cost of the other renewable electricity supply 

Ö×ÛÐÖÕÚɯÖÕɯÛÏÌɯ(ÚÓÈÕËɯÈÕËɯ-ÈÓÊÖÙɀÚɯÐÕÊÓÜÚÐÖÕɯÖÍɯÞÐÕËɯ×ÖÞÌÙɯÐÕɯÛÏÌɯ(ÚÖÓÈÛÌËɯ(ÚÓÈÕËɯ

alternative was reasonable. 

11. Provided the power system constraints identified in the 2004 w ind integration study can 

be addressed cost-ÌÍÍÌÊÛÐÝÌÓàȮɯ-ÈÓÊÖÙɀÚɯ(ÚÖÓÈÛÌËɯ(ÚÓÈÕËɯÈÓÛÌÙÕÈÛÐÝÌɯÊÖÜÓËɯÊÖÕÚÐËÌÙɯƕƔƔ MW 

of additional wind power in 2025 and a further 100 MW in 2035 when it would be 

potentially expected to displace fossil fuel -fired generation  most of the time. 

12. No amount of wind generation could eliminate the need for the firm capacity provided 

by Holyrood or any replacement thermal facilities given the limited and uncertain 

capacity of wind generation.  
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13. Nalcor would have the capacity to integrate significantly more than 200 MW of wind 

only in the Interconnected Island alternative given the performance characteristics of 

Muskrat Falls. 

14. Nalcor appropriately excluded biomass from both generation expansion alternatives 

ÉÌÊÈÜÚÌɯ ÖÍɯ ÛÏÌɯ ÙÌÓÈÛÐÝÌÓàɯ ÓÐÔÐÛÌËɯ ÉÐÖÔÈÚÚɯ ÈÊÊÌÚÚÐÉÓÌɯ ÛÏÙÖÜÎÏɯ -+ɀÚɯ ÌßÐÚÛÐÕÎɯ ÍÖÙÌÚÛÙàɯ

infrastructure.  

15. Nalcor appropriately excluded solar ph otovoltaic (PV) generation in both generation 

Ìß×ÈÕÚÐÖÕɯÈÓÛÌÙÕÈÛÐÝÌÚɯÉÌÊÈÜÚÌɯÖÍɯ-ÌÞÍÖÜÕËÓÈÕËɀÚɯÓÖÞɯÐÕÚÖÓÈÛÐÖÕɯÙÈÛÌÚɯÈÕËɯÛÏÌɯÊÖÚÛɯÖÍɯ

power from solar PV installations.  

16. Nalcor appropriately excluded wave and tidal generat ion in both generation expansion 

alternatives because of its unproven commercial viability.  

17. Nalcor appropriately included the continuation of oil -fired generation in both generation 

expansion alternatives because it is Èɯ×ÙÖÝÌÕɯÙÌÚÖÜÙÊÌɯÐÕɯÛÏÌɯ(ÚÓÈÕËɀÚɯÎÌÕÌÙÈÛÐÖÕɯÚÜ××Óàɯ

mix.  

18. Nalcor appropriately excluded natural gas generation in both generation expansion 

alternatives because natural gas is not commercially available on the Island and there are, 

as yet, no firm development plans to bring natural gas to the Island.  

19. Nalcor appropriately excluded liquefied natural gas (LNG) generation in both generation 

expansion alternatives because there is no clear economic advantage to using LNG given 

the required capital for LNG -related facilities, coupled with the linkage of long term LNG 

pricing to oil.  

20. Nalcor appropriately excluded coal -fired generation in both generation exp ansion 

alternatives because of its significant environmental risks. 

21. Nalcor appropriately excluded nuclear generation in both generation expansion 

alternatives because of provincial legislation, project capital costs and risk factors. 

22. -ÈÓÊÖÙɀÚɯÍÖÙÌÊÈÚÛɯÔÌÛÏÖËÖÓÖÎàɯÐÚɯÊÖÕÚÐÚÛÌÕÛɯÞÐÛÏɯÎÌÕÌÙÈÓÓàɯÈÊÊÌ×ÛÌËɯÜÛÐÓÐÛàɯ×ÙÈÊÛÐÊÌɯÈÕËɯ

the base forecast for demand and energy growth is reasonable. 

23. Absent new suppl y, the Island will experience a capacity deficit in 2015 and an energy 

deficit in the 2020 timeframe 

24. Nalcor could consider the impact of a longer term CDM initiative.  

25. -ÈÓÊÖÙɀÚɯÙÐÚÒɯÈssessment analysis for Muskrat Falls and the Labrador-Island Link project 

was thorough and comprehensive. 
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26. -ÈÓÊÖÙɀÚɯÍÖÊÜÚɯÖÕɯÛÐÔÌȮɯÛÈÊÛÐÊÈÓɯÈÕËɯÚÛÙÈÛÌÎÐÊɯÙÐÚÒÚɯÍÖÙɯÛÏÌɯ,ÜÚÒÙÈÛɯ%ÈÓÓÚɯÈÕËɯ+ÈÉÙÈËÖÙ-

Island Link is consistent  with best practices and provides a high level of confidence in the 

integrity of capital cost estimates. 

27. -ÈÓÊÖÙɀÚɯÌÚÛÐÔÈÛÌËɯÊÈ×ÐÛÈÓɯÊÖÚÛÚɯÈÕËɯÌÚÊÈÓÈÛÐÖÕɯÔÌÛÏÖËÖÓÖÎàɯÍÖÙɯÛÏÌɯÝÈÙÐÖÜÚɯÚÜ××Óàɯ

options considered in the two g eneration expansion alternatives was reasonable. 

28. The fuel cost forecast used by Nalcor in its analysis of the generation expansion 

alternatives was reasonable. 

29. The heat rates, operating and maintenance costs, operating lives, projected retirements, 

and outage rates used by Nalcor in its analysis of the generation expansion alternatives 

were reasonable. 

30. Nalcor could consider how future environmental  legislation, such as limits on the unit 

emission rates for fossil-fuel fired generation that could force the closure of Holyrood or 

the introduction of carbon pricing that would increase thermal production costs, would 

affect its supply alternatives.  

31. The Muskrat Falls pricing approach used by Nalcor was appropriate and sufficiently well 

defined for the purposes of 1) estimating the Muskrat Falls power purchase price, and 

2) informing the DG2 decision.  

32. -ÈÓÊÖÙɀÚɯ ÜÚÌɯ ÖÍɯ ÛÏÌɯ 2ÛÙÈÛÌÎÐÚÛɯ ÔÖËÌÓɯ ÐÕɯ ËÌÝÌÓÖ×ÐÕÎɯ ÛÏÌɯ ÛÞÖɯ ÎÌÕÌÙÈÛÐÖÕɯ Ìß×ÈÕÚÐÖÕɯ

alternatives is consistent with generally accepted utility practice.  

33. The CPWs for the generation expansion alternatives fairly represent the costs that would 

be incurred under the alternative supply futures.  Therefore, the $2.2 billion CPW 

preference for the Interconnected Island alternative is a reasonable estimate of the 

expected cost difference between the two alternatives. 

34. The sensitivity cases run by Nalcor and Navigant capture the key risks in the 

assumptions for, and the impacts of potential refinements to, the generation expansion 

alternatives. 

35. All of the sensitivity cases maintained the CPW preference for the Interconnected Island 

alternative.  This clearly indicates that the DG2 decision preference for the Interconnected 

Island alternative was robust given the underlying risk and uncertainty in key 

assumptions in the generation expansion alternatives. 

36. The CPW preference for the Interconnected Island alternative is maintained after adding 

more wind or CDM to the Isolated Island alternative.  
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37. Current information, and specifically the updated May 2011 PIRA long term fuel forecast 

and the recently announced federal loan guarantee commitment, increases the CPW 

preference for the Interconnected Island alternative. 

38. Relative to the Isolated Island alternative, the Interconnected Island alternative is also 

expected to provide similar levels of security and reliability, significantly reduced GHG 

emissions and significantly less risk and uncertaint y. 

39. The criteria used by Nalcor in the Island supply decision were reasonable and consistent 

with generally accepted utility practices.  

40. The Interconnected Island alternative represents a fundamental change to a more stable 

and certain utility cost structure for the Island by minimizing thermal generation and its 

associated fuel cost uncertainty. 

41. -ÈÓÊÖÙɀÚɯÞÏÖÓÌÚÈÓÌɯÌÓÌÊÛÙÐÊÐÛàɯÙÈÛÌɯÐÔ×ÈÊÛɯÈÕÈÓàÚÐÚɯÈÊcurately reflects the rate projections 

and provides a reasonable basis for assessing unit cost trends with respect to the two 

alternatives. 

42. Short-term increases in real (before considering inflation) wholesale electricity rates 

would occur over the next few years under either alternative.  Beyond 2017, the 

wholesale electricity rates for the Interconnected Island alternative decline in real terms.  

43. Wholesale electricity rates are lower in the Interconnected Island alternative than the 

Isolated Island alternative except for a brief period at the end of this decade.  This short-

term issue could be mitigated through ratemaking.  
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1 INTRODUCTION  

Nalcor's Gateway Process is designed to ensure decisions are made at appropriate times, with 

the appropriate level of information, and at appropriate levels of expenditure. Nalcor's Gateway 

Process focuses on key milestones to achieve gateway readiness and builds in "cold eyes" 

reviews at key decision points throughout the process.  

The Lower Churchill Project Phase I has passed through Decision Gate 2 (DG2) which is 

Concept Selection.  At that time, to select a preferred concept, Nalcor completed the appropriate 

activities and gathered the required information including field work, engineering and design, 

finalization of Labrador Innu Impacts and Benefits Agreement (IBA), environmental a ssessment 

progression, execution of water management agreement, completion of the Emera Term Sheet, 

financing preparation and economic analysis.  

Decision Gate 3 (DG3) which is Project Sanction requires the advancement of project activities 

and work stream s to a level of progression which provides the certainty needed to sanction the 

Project (e.g. ratification of the IBA, receipt of environmental permits and approvals, completion 

of detailed engineering and design, market confirmation of financing strategy,  finalization of 

definitive commercial agreements, etc.).  The intent of DG3 is to validate the concept selected 

before committing the largest dollars.  

Independent reviews are carried out in accordance with established Nalcor decision -making 

processes with each Decision Gate.  Nalcor has retained Navigant to conduct an initial review 

ÜÚÐÕÎɯ#&ƖɯÌÚÛÐÔÈÛÌÚȭɯɯ3ÏÐÚɯÙÌ×ÖÙÛɯ×ÙÌÚÌÕÛÚɯ-ÈÝÐÎÈÕÛɀÚɯÍÐÕËÐÕÎÚɯÙÌÓÈÛÌËɯÛÖɯ-ÈÓÊÖÙɀÚɯÙÌÊÌÕÛɯ#&Ɩɯ

decision.  Navigant will provide a second report using DG3 project cost and schedule 

information as input to the DG3 decision . 

1.1 Newfound land  Electricity System  

Newfoundland ɀÚɯÌÓÌÊÛÙÐÊÈÓɯÚàÚÛÌÔɯis isolated with no connection to any other electrical system.  

This section describes the utilities, the generation, the transmission, and the load on the Island. 

Island Utilities  

Two regulated electric utilities serve the Island: Newfoundland and Labrador Hydro (NL 

Hydro) and Newfoundland Power .  The utilities operate under the jurisdiction of  the Board of 

Commissioners of Public Utilities of Newfoundland & Labrador (PUB) which has regulatory 

authority over rates, policies, capital expenditures and the issue of securities. 

¶ NL Hydro 1 is a crown-owned electric utility which  owns and operates facilities for the 

generation, transmission and distribution of electricity to utility,  industrial and retail 
                                                                        

1 NL Hydro is a subsidiary of -ÈÓÊÖÙȭɯɯ3ÏÐÚɯÙÌ×ÖÙÛɯÞÐÓÓɯÜÚÌɯÛÏÌɯÛÌÙÔɯɁ-ÈÓÊÖÙɂɯÉÖÛÏɯÐÕɯÙÌÍÌÙÌÕÊÌɯÛÖɯÛÏÌɯ×ÈÙÌÕÛɯÊÖÔ×ÈÕàɯ

and the subsidiary unless there is a direct reference to NL Hydro.  
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customers in the Province of Newfoundland and Labrador .  It is primarily a wholesale 

and transmission utility, and Newfoundland Power  is its largest customer.  

NL Hydro  directly serves over 35,000 residential customers in 220 communities across the 

province .  NL Hydro  also operates 22 diesel systems to provide service to 4,300 customers 

in isolated communities throughout coastal areas of Newfoundland & Labrador.  NL 

Hydro also sells power to three regulated industrial customers on the Island.  

¶ Newfoundland Power , an investor-owned company, is primarily a distribution utility that 

sells electricity to approximately 86  percent, or over 240,000, of the retail customers on the 

Island interconnected system.  The Company generates approximately 7 percent of its 

electricity needs and purchases the remainder from NL Hydro . 

Generation 

As shown in Figure 1, the Island electricity system has a total generating capacity of 1,956 MW.  

Most of this capacity (78 percent) is operated by NL Hydro , with the remainder operated by 

Newfoundland Power, Corner Brook Pulp & Paper, S tar Lake & Exploits River Generation, and 

non-utility generators  (NUGs).  NUGs include 54 MW of wind, which is sold to NL Hydro . 

Figure 1: Newfoundland Generation Capacity by Operator  (MW)  

 
Source: Nalcor.  Ɂ2àÕÖ×ÚÐÚɯÖÍɯƖƔƕƔɯ&ÌÕÌÙÈÛÐÖÕɯ$ß×ÈÕÚÐÖÕɯ#ÌÊÐÚÐÖÕɂɯ$ßÏÐÉÐÛɯƕƗÉ.  July 2011. 

As shown in Figure 2, the majority of NL Hydro ɀÚɯÎÌÕÌÙÈÛÐÖÕɯÊÈ×ÈÊÐÛàɯÐÚɯÏàËroelectric, followed 

by the oil -fired Holyrood plant and oil -fired combustion turbines .  The Holyrood plant Units 1 

and 2 came on line in 1971, Unit 3 came on line in 1979.   
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Figure 2: NL Hydro  Net 2 Generating Capacity  (MW)  

 
Source: Nalcor.  Ɂ2ynopsis of 2010 Generation Expansion Decisionɂɯ$ßÏÐÉÐÛɯƕƗÉ.  July 2011. 

Transmission  

Figure 3 illustrates the Newfoundland and Labrador transmission system.  The 230 kV 

transmission system ÌÈÚÛɯÖÍɯ!ÈàɯËɀ$Ú×ÖÐÙɯÏÈÚɯÈɯÛÙÈÕÚÍÌÙɯÓÐÔÐÛɯÖÍɯƗƚƙɯ,5 ɯÐÕɯÛÏÌɯÚÜÔÔÌÙɯÈÕËɯ

509 MVA in the winter .  The existing transmission system is operating near full capacity and 

efficient scheduling of existing hyd roelectric and thermal generation is at times a challenge.  

Approximately 67  percent of the Island ËÌÔÈÕËɯÐÚɯÓÖÊÈÛÌËɯÌÈÚÛɯÖÍɯ!ÈàɯËɀ$Ú×ÖÐÙȭ3  This, coupled 

with transmission constraints noted above, creates voltage support requirements on the eastern 

part of the Island . 

                                                                        

2 Net of station service load 

3 Ɂ-ÈÓÊÖÙɯ1ÌÚ×ÖÕÚÌɯÛÖɯ/ÈÕÌÓɯ(ÕÍÖÙÔÈÛÐÖÕɯ1ÌØÜÌÚÛɯ,ÈÙÊÏɯƖƕȮɯƖƔƕƕȭɂɯ ×ÙÐÓɯ1, 2011. 

Hydroelectric
942 MW

62%

Combustion 
Turbines
110 MW

7%
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31%
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Figure 3: Newfou ndland and Labrador Transmission  

 
Source: NL Hydro  System Planning Department 2011. 
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Load  

In 2010, the Island electricity  system had a peak demand of 1,478 MW and an energy 

requirement of 7,355 GWh.  Figure 4 presents Island hourly demand for 2010 , showing 

substantially higher winter energy use.   

Figure 4: Island Hourly Demand, 2010  

 
Source: Nalcor  

Electricity demand is  typically highest during the evenings in colder winter months.  NL Hydro 

defines the peak period as the morning period from 7:00 a.m. to noon and the evening period 

from 4:00 to 8:00 p.m. during  the four coldest months of December to March.  As shown in 

Figure 5, peak day use is over twice as high as lowest day use. 
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Figure 5: Minimum and Maximum Island Daily Demand, 2010  

 
Source: Nalcor and Navigant Analysis  

1.2 Options for Meeting Island Supply  

Nalcor evaluated a number of  generation expansion alternatives for the long-term supply of 

electricity to the Island of Newfoundland.  The alternatives fell into two broad categories : 

1) Isolated Island alternatives, and 2) Interconnected Island alternatives.  Based on the DG2 

estimates, the optimal generation expansion plan in each of these two categories is described 

below.   

The outcome of the generation planning analysis is a metric called Cumulative Present Worth 

(CPW), which is the present value of all incremental utility capital and operating costs incurred 

by the utility to reliably meet a specific load forecast given a prescribed set of reliability criteria.   

Where one alternative cost future for the grid has a lower CPW than another alternative supply 

future, the option with the lower CPW will be preferred by the utility, consistent with the 

provision of mandated least cost electricity services. From a financial planning perspective, the 

supply future with the lowest CPW will translate into the lowest overall revenue requirements.   

Nalcor used the Ventyx Strategist utility planning software tool to identify the optimal 

generation expansion plan for each alternative.  Further details regarding the Strategist tool are 

provided in Section 4.  

1.2.1  Isolated Island Generation Expansion Plan 

The key elements of the Isolated Island alternative are the development of limited renewable 

resources in the near-term, pollution abatement, life extension improvements at the Holyrood 
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plant, replacement of the Holyrood plant and the continued development of thermal power 

resources across the planning period 2010 to 2067 as shown in Figure 6.  This alternative would 

entail continued isolation of the Island power grid and the inherent supply and operational 

limitations associated with isolation .    

Figure 6: Isolated Island Generation Expansion Plan  

 

Source: Nalcor Energy 

1.2.2 Interconnected Island Generation Expansion Plan 

The Churchill River in Labrador is a source of renewable, clean electrical energy; however, the 

potential of this river has yet to be fully developed .  The existing 5,428 MW Churchill Falls 

generating station, which began producing power in 1971, harnesses about 65 per cent of the 

potential generating capacity of the river .  The remaining 35 per cent is located at two sites on 

the lower Churchill River, known as the Lower Churchill Project (LCP) . 

The LCP's two proposed installations, Gull Island and Muskrat Falls, would have a combined 

capacity of 3,074 MW with annual output of 16.7 Terawatt hours of electricity per year .  That is 

enough to supply hundreds of thousands of households annually and contribute significantly to 

the reduction of air emissions from fossil fuel -fired  power generation. 

The Interconnected Island alternative  would in clude two major new facilities: the 824 MW 

Muskrat Falls  generation facility and the 1,100 km High Voltage direct current (HVdc) Labrador 

- Island Transmission Link  (LIL) from Muskrat Falls  to the Avalon Peninsula .  This alternative 

would provide the capab ility to displace the Holyrood plant and meet the growth in provincial 

power requirements for years to come.  In addition, this alternative would interconnect the 
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Island with the regional North American power grid.  The major components of the 

Interconnected Island alternative  are presented in Figure 7. 

Figure 7: Interconnected Island Generation Expansion Plan 

 
Source: Nalcor Energy 

1.3   Scope of the Independent Supply Decision Review  

Nalcor charged Navigant with reviewing the reasonableness of: 

¶ The long-term Island supply options considered by Nalcor   

¶ -ÈÓÊÖÙɀÚɯÈÚÚÜÔ×ÛÐÖÕÚɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯ(ÚÓÈÕËɯÚÜ××ÓàɯÖ×ÛÐÖÕÚ, and  

¶ The process followed to screen and evaluate the supply options . 

Based on this review, Navigant was to provide an opinion on : 

¶ Whether the Interconnected Island alternative  represents the least cost Island supply 

option that also fulfills the additional criteria requirements of security of  supply and 

reliability, environmental responsibility, and risk and uncertainty , and 

¶ The accuracy of the rate projections. 

3ÏÌɯÐÕ×ÜÛÚɯÍÖÙɯ-ÈÝÐÎÈÕÛɀÚɯÙÌÝÐÌÞɯÐÕÊÓÜËÌȯ 

¶ All n ecessary financial and engineering models, reports, and discussions with 

management and personnel 

¶ The 2007 Energy Plan (available at www.nr.gov.nl.ca/nr/energy/plan/ ) that forms the 

policy framework used by Nalcor in determining the Island supply option  

http://www.nr.gov.nl.ca/nr/energy/plan/
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¶ The Island supply option evaluation criteria used by Nalcor, and  

¶ Generally accepted utility practices for the evaluation of Island supply options .  

The Island supply option evaluation criteria that Nalcor  asked Navigant to consider were: 

¶ Security of supply and reliability  

¶ Cost to ratepayers 

¶ Environmental responsibility , and 

¶ Risk and uncertainty . 

A  review of the financing decision for Muskrat Falls or the monetization of any excess power 

from Muskrat Falls beyond the commitment for Muskrat Falls power assumed in the 

Interconnected Island alternative was beyond the scope.  Therefore, -ÈÝÐÎÈÕÛɀÚɯ(ÕËÌ×ÌÕËÌÕÛɯ

Supply Decision Review did not extend to the financial viability of non -regulated assets. 

.ÁÌÃÏÒȭÓ Gateway Process 

-ÈÓÊÖÙɀÚɯ&ÈÛÌÞÈàɯ/ÙÖÊÌÚÚ, illustrated in Figure 8, is a staged or phased decision gate assurance 

process that is used to guide the planning and execution of the Project from identifying the 

opportunity through determining how it should be developed (e.g. transmission access, plant 

capacity, etc.), obtaining project approvals, completing engineering and commencing 

construction.  It serves as a means of quality assurance for key decisions at crucial points in a 

project's lifecycle. 

Figure 8: -ÈÓÊÖÙɀÚɯGateway Process 

 

As indicated, the LCP has passed through Decision Gate 2 (DG2).  DG2 is of strategic 

importance to the LCP as it signifies that the development scenario, including phasing and 

sequencing, and that Nalcor is ready to move forward with detailed engineering and 
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procurement / contracti ng and prepare to commence early construction works following release 

from environmental assessment.  During Phase 3, engineering will progress to a level of 

completeness required to facilitate the award of key construction and supply contracts required 

to maintain the overall project schedule as well as provide the level of cost and schedule 

certainty for Decision Gate 3 (DG3).   

Nalcor asked Navigant to  provide an opinion on :  

1. The reasonableness of the process and decision based on the DG2 estimates and other 

information available at the time of the DG2 decision, and 

2. Whether current information impacts the reasonableness of the DG2 decision. 

Navigant will provide a second independent report using DG3 estimates and assumptions prior 

to the DG3 decision. 

NavÐÎÈÕÛɀÚɯÒÌàɯÍÐÕËÐÕÎÚɯÞÐÛÏɯÙÌÚ×ÌÊÛɯÛÖɯÛÏÌɯ-ÈÓÊÖÙɀÚɯGateway Process and the level and 

accuracy of information considered by Nalcor in the DG2 Island Supply Decision are 

summarized below:  

1. -ÈÓÊÖÙɀÚɯGateway Process is a rigorous means of providing quality assur ance for 

ÒÌàɯËÌÊÐÚÐÖÕÚɯÈÛɯÊÙÜÊÐÈÓɯ×ÖÐÕÛÚɯÐÕɯÈɯ×ÙÖÑÌÊÛɀÚɯÓÐÍÌÊàÊÓÌɯÈÕËɯÐÚɯÊÖÕÚÐÚÛÌÕÛɯÞÐÛÏɯÉÌÚÛɯ

practices. 

 

2. 3ÏÌɯÓÌÝÌÓɯÈÕËɯÈÊÊÜÙÈÊàɯÖÍɯÛÏÌɯÐÕÍÖÙÔÈÛÐÖÕɯÜÚÌËɯÐÕɯ-ÈÓÊÖÙɀÚɯ#&Ɩɯ(ÚÓÈÕËɯ2Ü××Óàɯ

Decision was appropriate for the decision stage.  

 

3. The 50 year generation expansion analysis period used by Nalcor was 

appropriate given the long -lived supply options being analyzed.  
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1.4 -ÈÝÐÎÈÕÛɀÚɯ ××ÙÖÈÊÏ and Structure of Report  

Figure 9 provi ËÌÚɯÈÕɯÖÝÌÙÝÐÌÞɯÖÍɯ-ÈÝÐÎÈÕÛɀÚɯÈ××ÙÖÈÊÏɯÛÖɯthe independent supply decision 

review.  

Figure 9ȯɯɯ.ÝÌÙÝÐÌÞɯÖÍɯ-ÈÝÐÎÈÕÛɀÚɯ ××ÙÖÈÊÏ 

 

3ÏÌɯÚÛÙÜÊÛÜÙÌɯÖÍɯÛÏÐÚɯÙÌ×ÖÙÛɯÙÌÍÓÌÊÛÚɯ-ÈÝÐÎÈÕÛɀÚɯÈ××ÙÖÈÊÏȭɯɯ 

1. Understand current situation / system requirements

2. Review supply options considered

3. Review assumptions for supply options

6. Review accuracy of rate impact analysis

4. Review process to evaluate supply options 

5. Review results / explore sensitivity cases

7. Provide key findings and conclusions
















































































































