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1. APPLICATION 
 

By letter dated June 9, 2015, the Northwest Territories Power Corporation 

(“NTPC”) submitted an application (“Application”) to the Northwest 

Territories Public Utilities Board (“the Board”) for approval of a project 

permit, pursuant to Section 54 of the Public Utilities Act (“the Act”), for a 

major capital project permit respecting the purchase and installation of 

modular diesel units to replace the current generation capacity of a Mirrlees 

diesel unit. NTPC stated that the total cost of the proposed project is 

estimated at $6.5 million including the design, purchase and the required 

additions to the Jackfish plant to connect the modular plants to existing 

infrastructure. The modular units will allow NTPC to meet the Required Firm 

Capacity (“RFC”) criteria for Yellowknife if one Mirrlees unit is unavailable. 

NTPC stated that modular as opposed to permanent diesel generation 

supports pursuing long term goals of more renewable sources for the 

Snare/Yellowknife system, as units can be redeployed or sold when not 

required. 

 

In its Application, NTPC provided the current generation on the 

Snare/Yellowknife system as follows: 

 
Snare Hydro 
Snare Hydro, combined with Bluefish is the primary generation source for 
the Snare / Yellowknife system. The Snare River hydro system begins 
approximately 145km northwest of Yellowknife beginning with Snare Rapids 
descending over 27km and approximately 200 feet in elevation consists of 4 
interconnected sites. The units in place at those site and their capacities are 
summarized in Table 1. 
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These units, combined with the 6.6MW from Bluefish are sufficient to power 
the Snare system. This ability can be compromised with lower than normal 
water levels or from any transmission failure along L199 which connect each 
part of Snare Hydro to Yellowknife. Total capacity is just under 30 MW. De-
energizing L199 during a fire or unanticipated repair, or severe low water 
could put all 30 MW at risk. Jackfish, combined with Bluefish Hydro must 
have the capacity to meet RFC requirements in that event.  
 
Jackfish  
Since the two gold mines in Yellowknife transitioned from operating to care 
and maintenance, the Jackfish facility is called a “Standby Plant”. It is to 
provide power to the Snare System when there is a loss of supply from 
Hydro (Snare and/or Bluefish) or to augment Hydro supply for peaking 
purposes. The K-plant built in 1969 and extended in 1988 contains two 
Mirrlees KV-16 gen-sets rated at 5180 kW each. The EMD Plant built in 
1974 and extended in 1988 contains four EMD’s; two E-series gen-sets 
rated at 2500 kW each and two F-series gen-sets rated at 2850 kW each. 
The CAT plant built in 1993 contains two CAT 3612 gen-sets rated 3,300 
kW. Total installed capacity is: 27,690 kW. Table 2 summarizes this 
information.  

 
During low water conditions, Jackfish changes status and becomes a full-
time operating power plant with multiple units operating to meet the power 
supply requirements. This change in status from a standby to full-time plant 
puts added pressure on resources to operate the aging infrastructure. As 
such, forecasting resource requirements and budgets for a standby facility 
are significantly different than for full-time operation.  
 
The generating units at Jackfish range in vintage from 1971 to 1997. The two 
Mirrlees units are the largest and oldest units – each with a nameplate rating 
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of 5.2MW. These units are slow speed marine engines that are difficult to 
maintain and to find parts for due to age.  
 
The overall facility in itself dates back 40 + years and has experienced 
numerous additions, modifications to ancillary systems. Older systems have 
been modified or changed out to accommodate new equipment, systems, 
and or technology. 

 
Over the past 12 months (+/-), significant hours have been put on the 
gensets that had not been forecast. This has advanced the need for 
overhauls on the respective units that under “standby conditions” may not 
have occurred for 3-5 years down the road.  
 
Due to low water on the Snare system, all of the diesel units are operating 
more than forecast. This is advancing overhaul schedules. In particular, both 
Mirrlees units are due for a major overhaul in the summer of 2015. It is 
estimated that the overhauls will cost approximately $3M each and be out of 
service for up to two months. These cost estimates are based on normal 
overhaul costs and do not include contingencies for extraordinary repairs 
over and above a normal overhaul. The last time significant work was done 
on these units (2004), NTPC had difficulty finding parts.  

 

NTPC indicated that it is required by the Board to maintain generating 

capacity of 105% of forecasted peak load at the Yellowknife load point 

excluding industrial load. 

 

NTPC provided Table 3 below showing the forecasted load for 2015/16 

winter along with the RFC shortfall with one Mirrlees genset out of service. 

NTPC states the Cat gensets show a de-rated capacity due to frequent 
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problems when running above 2.8MW. Table 3 assumes that Bluefish will 

continue to experience a low water situation in 2015/16. NTPC states, this is 

based on most likely scenario, and cannot be confirmed prior to the freshet in 

late June/July. The purpose of this criterion is for NTPC to maintain power 

supply to its customers in the event the transmission line (L199) delivering 

power from the Snare generating plants is out of service.  

 

NTPC stated that the Snare System RFC requirements are more complex 

than stand-alone diesel communities. The mix of generation types, locations, 

and interconnecting transmission lines add to the complexity of the reliability 

modelling.  

 

NTPC indicated that the RFC formula for the Snare System is similar in its 

basis to other scenarios except the loss of its largest generating unit is 

considered to be Snare Hydro (29.5 MW) when the transmission line is 

unavailable. This model considers the possibility of Snare and Bluefish being 

offline at the same time as small. Other measures that could be undertaken 

to supply power to the City of Yellowknife in the event that the transmission 

line to Snare was out of service, including the start-up of the standby diesel 

at Behchoko and the shedding of any non-critical industrial loads.  

 

NTPC stated that the Jackfish plant; based on RFC, has been marginally 

below requirements for about 7 years. With the peak load in Yellowknife 

being flat/stagnant over the past 5-7 years, the RFC has not been a 

significant issue or concern. NTPC states, now with low water and de-rating 

of units, it has become a problem and poses a larger risk, as the existing 

genset line-up may not be able to meet the demand in the event Snare Hydro 

supply is lost. 

 



The Public Utilities Board   5 
of the Northwest Territories 
Decision 15-2015 
 

 
 

NTPC indicated that some of the external factors that have been influencing 

the decision on what action to take with respect to addressing aging 

infrastructure, ratings, plant status and RFC are as follows: 

 
1) Public Perception: The GNWT and other stakeholders have publicly, through 

the Energy Charrette, expressed a desire to find alternatives to a heavy 
reliance on diesel fuel. This can make significant investment in new diesel 
infrastructure difficult to reconcile with long term goals. It is very important to 
avoid inconsistency with the NWT Energy Action Plan or the long-term NWT 
Power System Plan and NWT Greenhouse Gas Strategy.  

2) Potential Mine Developments: Potential industrial loads such as a NICO 
Mine may change the role of the Jackfish Plant with respect to providing 
power to the new mine / City load.  
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3) Replacement/Expansion of Capacity: If new and/or additional generating 
units are required, where should they be located. There is some thought that 
new generation could be installed at Behchoko and potentially fuelled by 
LNG. This would not however contribute to RFC requirements in Yellowknife.  

4) Budget Constraints: Whatever course of action is taken, it will require a 
major capital investment to replace any of the generating units at Jackfish.  

5) Hydro Expansion / Addition: Expansion of the Snare system does nothing to 
mitigate the issue of RFC. Addition of hydro elsewhere e.g. Lac La Martre or 
upgrading of the Bluefish Hydro may help with the RFC issue but does not 
address areas of the aging infrastructure issue.  

 

NTPC indicated that external stakeholders have been consulted regarding 

long-term solutions for retirement of the Mirrlees. There is considerable 

desire by government, public, NTPC and other stakeholders to reduce 

reliance on fossil fuels. This proposed solution will support those goals or any 

progress towards achieving them, and will provide an immediate solution to 

maintaining RFC in the short term. Longer term options consist of new diesel, 

LNG, renewables, biomass, and hydro. After multiple Energy Charrettes and 

other public meetings it has become clear that for the GNWT and residents, 

reliance on diesel must be reduced. 

 

NTPC stated that in the long term, it is looking at ways of meeting the RFC 

with energy sources that are not fossil fuels. Many of these energy sources 

take years to develop. Redevelopment of the diesel capacity at Jackfish 

would require infrastructure changes and investments that are beyond the 

current timelines, and not consistent with the long-term priorities. However, 

there is still a present, short term need to address the 10.4MWs of capacity, 

which has reached the end of useful life. 

 

NTPC provided an analysis of 6 different options, as follows: 

 
Option 1: Do Nothing  
The do nothing option requires running both Mirrlees to failure. This would 
put NTPC in a position of operating below the PUB required RFC. Jackfish 
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may not be able to support the load in Yellowknife during peak loads (winter 
time) under the N-1 RFC criteria. The do-nothing option was not seriously 
considered given timelines for long-term solutions and the immediacy of the 
need to replace Mirrlees capacity. 
 
NTPC cannot contravene its legal obligation to provide safe and reliable 
power. As such, the “Do Nothing” approach was not considered further. 
 
Option 2: Rental of Modular Gensets with Aggregate Rating of 4.5MW 
to 5.5MW.  
The estimated cost of renting equivalent units over a period of 6 months is 
$1.1M - $1.6M depending on running hours. Costs to connect the units to the 
Jackfish plant would be over $1M. This option would meet requirements for 
this winter but is not cost effective as a medium to long term solution.  
 
Option 3: Partial Overhaul  
Operations have investigated the possibility of a partial “refresh” overhaul to 
extend the life of one or both units for approximately one year. The cost of 
this option would be approximately $0.8M per unit. This option was not 
recommended as it would only delay the need for a major overhaul or 
modular purchase by one year. This would also not address the issue of the 
cracked bed plate on one of the units.  
 

Option 4: Overhaul both Mirrlees  
This option is to overhaul both Mirrlees. The expected cost is approximately 
$6M dollars, though considerable uncertainty exists with these numbers. The 
overhauls are anticipated to take approximately two months each to 
complete during which time rental modular units may be required to meet 
RFC requirements. Cost estimates are based on overhauls progressing as 
expected without newly discovered issues. Limited part availability will 
necessitate custom machining many parts which has significant lead time. 
This adds risk to any issues discovered during the overhaul, as the time to 
complete and cost could be considerably higher than anticipated. The 
disadvantages of this option therefore include.  
 

1) Increased Costs - Costs will continue to increase to operate these 
units.  

2) Lower Reliability - No parts available, resulting in increased downtime 
when a failure does occur.  

3) RFC Shortfall - Overhauls may take an extended period of time due 
to limited or no parts available, current estimates are 6 months. 
Putting NTPC at a 5MW RFC shortfall for that time period potentially 
requiring rental units ($1-1.2M per 6 months).  

 
Major overhauls normally restore engines to “near new” condition. However, 
given the age and maintenance challenges these units can be expected to 
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be significantly less reliable, more costly to maintain and carry considerable 
risk for extended outages despite the overhauls being complete. The 
Mirrlees have essentially reached “end of life” due to low water and Snare 
Falls issues.  
 
As a result, NTPC is not confident major overhauls to these units will provide 
the bridge required to long term solutions and option 2 is therefore not 
recommended.  
 
Option 5: Purchase Mobile Gensets (4-5MW) – immediate replacement 
of one Mirrlees  
This option is to install 4-5MW of generation in the form of mobile gensets 
with an estimated cost of $5.1M. This option will provide additional backup in 
the event of a Mirrlees failure, and to ensure RFC requirements are met.  
 
NTPC is committed to find a long term renewable energy sources to meet 
the RFC need. Due to the units reaching end of life a short-term solution for 
additional diesel capacity is required. The modular units will provide the 
required bridge in the interim while a permanent solution is investigated.  
 
The strategy would be to immediately install 4-5MW in the form of modular 
gensets. Major overhauls would not be performed on the Mirrlees units and it 
is likely there would be an eventual failure of one of the units. At that time an 
assessment would be made of the condition of the other remaining unit, 
including the possibility of extending its life through scavenging of the retired 
unit. If failure of the second unit is determined to be a significant risk, 
additional modular units would be scaled / purchased immediately after the 
first failed to ensure RFC requirements are met in event of the last Mirrlees 
failure.  
 
The advantages of option 5 can be summarized as follows:  

1) Allow for a transitioned retirement of the Mirrlees.  
2) Maintains RFC as required by the PUB.  
3) First 4-5MW can be installed before next winter.  
4) Works with existing infrastructure at Jackfish.  
5) Allows NTPC to investigate other (non-diesel) alternatives to 

permanently replace the Mirrlees.  
6) Once permanent/renewable solution is installed these modular units 

can be sold or re-deployed.  
7) Overhauls for EMDs and CATs are planned for this summer. These 

modular units will give Operations extra capacity to complete these 
overhauls into winter if needed.  

8) As one unit is retired, parts can be scavenged to maintain the 
remaining Mirrlees unit with the potential to extend its life and delay / 
forego purchase of the additional modular unit.  
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This option includes engineering design time for the first phase of 4-5MW 
and the second phase of 4-5MW, if required. It does not include the costs of 
purchasing the additional capacity. It is difficult at this time to confirm timing 
or generation capacity required for the second phase, Option 3 (sic) 
therefore is only to purchase the first phase (4-5MW). 
 
Option 6: Purchase Modular Units and Bulk Electric Storage System 
(BESS)  
Option 5 could be modified to include the purchase of a BESS to provide 
peaking capacity and short duration backup for outages of primary power 
from the Snare Hydro system. This would improve the overall system 
reliability and voltage support at Yellowknife and aid in the development of 
future renewables (wind). This option could be in service quickly but would 
not provide additional firm capacity due to limited energy storage. The 
primary purpose of BESS is to improve stability which is not required while 
running diesel engines. The price of bulk energy storage is decreasing 
rapidly, so it is recommended to delay purchasing batteries (BESS) for at 
least a year to achieve maximum benefit.  

 

NTPC's estimate of cost for 4.5MW of modular units is $6.5M. NTPC stated 

there remains some uncertainty until a formal request of proposal process 

has been concluded. Table 4 summarizes budget estimates. 
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NTPC addressed the grounds in support of the project as follows:  
Public Need for the Project 
 
NTPC is facing the pending retirement of two 5.2MW Mirrlees gensets at its 
Jackfish plant in Yellowknife, which have reached the end of useful life. This 
project includes the purchase and installation of two mobile gensets (4-5 MW 
total) to address the pending retirement of one Mirrlees unit. This project will 
accomplish the following objectives. 

 
1) Meet Required Firm Capacity (RFC) requirements for Snare 

System with pending retirement of Mirrlees unit(s)  
 

a) Failure of either or both Mirrlees generators would result in a 
significant shortfall in capacity as per the RFC criteria 
approved by the Northwest Territories Public Utilities Board 
(“PUB”). Per Table 1, a single unit failure would result in a 
shortfall in capacity of 14%, and with both Mirrlees out of 
service 30%.  

b) Likelihood of failure has been exacerbated by the low water in 
Snare system and Snare Falls bearing failure as plants have 
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been running as primary generation and not standby units. 
There is potential for continuance of low water throughout 
2015/16, given historical patterns. This has accelerated the 
need for major overhauls on both Mirrlees units by as much 
as five years.  

c) Difficulty in obtaining parts and the frequency of maintenance 
with Mirrlees units, due to their age, pose increased risk for 
not meeting RFC.  

d) Need for reliable, scalable, proven technology.  
 
2) Provide immediate cost effective generation consistent with 

long-term renewable goals  
 

a) Capital expense minimized; no immediate requirements for 
modifications to current buildings or existing infrastructure at 
Jackfish. Additional components will be required for 
connection to current generation / transmission at Jackfish.  

b) Supports pursuing long term goals of renewable sources, as 
units can be redeployed or sold when not required.  

c) A transitional solution is required immediately, regardless of 
long-term solution. Modular units can be sourced, purchased 
and delivered in a relatively short timeframe.  

 
3) Provide for flexibility / contingency generation  
 

a) Expand number of modular units available for contingency 
purposes (e.g. deployment to Fort Smith)  

b) Units are saleable / suitable for use in communities, mining, 
and other industrial purposes.  

c) Low water and increased forest fire activity has led to frequent 
de-energizing of major transmission lines and need for 
greater contingency generation.  

 
Reliability of Public Utility 
 
Modular diesel gensets are a reliable, proven technology requiring a 
relatively low capital investment. They can be purchased relatively quickly, 
provide a flexible contingency generation source, and there is a good market 
for their resale should they not be required in the future. The current 
generation supplied by the Mirrlees has become unreliable, expensive and 
requires major overhaul immediately to possibly be sustainable. Purchase of 
4-5MW of modular generation is the best short term solution to meet RFC 
requirements until a long term renewable strategy is developed and 
implemented.  
 
NTPC will continue to focus on long-term solutions, with a focus on 
renewable options. The past year has, however, demonstrated the 
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immediate importance of replacing aged diesel generation in as cost 
effective way as possible. Modular gensets meet that requirement. 

 
Rate Impact 
 
The project will not have any impact on rates until the time of the next 
general rate application. Rate impacts will be largest early in the project’s 
life, since accumulated amortization will reduce the return on rate base over 
time. The rate impacts were estimated based on the following assumptions.  
 

• Net estimated capital cost of $6.5M.  
• Amortization rate of 4.25%.  
• Return on rate base of 7.18%2  

• Allocation of costs to Snare Zone only.  
 
Based on the above, the average rate impact of the project for NTPC’s 
Snare Zone customers is estimated at 2.0%. The sensitivity analysis in Table 
5 shows rate impacts of various cost scenarios. 
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By letter dated June 16, 2015, the Board notified NTPC and interested 

parties in the 2012/14 Phase II General Rate Application, of the process for 

dealing with the Application. 

 

By letter dated June 26, 2015, the Board issued Information Requests (“IRs”) 

to NTPC. Responses were received on July 10, 2015. In its June 26, 2015 

letter the Board invited interested parties to comment on the application. No 

comments or submission were received from interested parties. 

 

An updated response to BR-2 was filed by NTPC on September 25, 2015 

updating the number of modular units required under the project permit 

application to 5 units and revising the cost of the project to $6.2 million. In its 

updated response, NTPC indicated, based on more recent estimates it 

needed five modular units to replace the Mirrilees capacity as well as to 

address low water conditions in the Snare and Bluefish systems. Based on 

an RFP process the cost of five modular units was estimated at $6.2 million: 

 

At the time of its Application, NTPC estimated the cost of the modular 
units based on RFP quotes received from a competitive bidding process. 
The bids received varied from $0.65M to $1M per MW of generation. The 
RFP process has now been completed and costs can be confirmed at 
$3.3 million for four, 1.15MW units (total of 4.6MW).  This compares to 
$4.875 million originally forecasted in Table 4 of the Corporation’s 
Application (a reduction of $1.575 million).   

 
It is also worth noting that this project is in response to the aging Mirrlees 
units at Jackfish and also the extreme low water conditions on the Snare 
system.  At the time of its Application, the Corporation was expecting low 
water conditions on the Snare River system, however current projections 
indicate low water also on the Bluefish system.  As such, the scope of this 
project has been expanded in response to low water on both Snare and 
Bluefish hydro systems.  NTPC will be purchasing a fifth modular genset 
in order to maintain reliability under the RFC criteria.  The fifth unit, 
including accessories and connection costs is forecasted at $1.3 million.  
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Taking these changes into account, NTPC’s budget has decreased 
slightly from $6.5 million to $6.2 million. [BR NTPC 2 Updated] 
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2. DECISION 

 

Section 54.(4) of the Act provides that the Board, in reviewing an application 

for a project permit, shall consider any matter it considers relevant, including: 

 

a) the impact of the project on rates; 

b) the public need for the project; and 

c) the reliability of the public utility. 

 

After giving due consideration to the potential rate impacts, the public need 

for the project and the reliability of the utility, the Board hereby approves 

NTPC’s Application for a project permit for addition of modular diesel units for 

replacement of the Mirrlees diesel unit at the Jackfish plant and to address 

capacity concerns arising from low water conditions on the Snare and 

Bluefish systems as per the updated project budget filed in response to BR 

NTPC 2 dated September 25, 2015. 
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