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Executive Summary 
 
The Colville Lake Power Plant was an opportunity to showcase new applied technology in a 
proof-of-concept project.  

Scope 
This project was driven by necessity - the community needed a replacement power plant 
solution that provided reliable power. The leveraging of government funding and the decision to 
make Colville Lake power plant the showcase for this hybrid project was viewed as an 
opportunity to be at the forefront of innovation, in a remote community setting, that field tested 
the logistics, planning, and functionality of a hybrid system in a real-life application.  The scope 
was met. 

The Colville Lake Project evolved from being a straight replacement of asset, to a modular built 
fully integrated solar-diesel power plant and involved the design, engineering, procurement, 
commissioning and transporting of a new modular diesel power plant; with the addition of a 
battery bank and solar panels. This power system is supported by an energy flow management 
system and a battery bank to allow for periods when the diesel engines are not required, and 
the smooth transition from one power source to another. The reliability of the old plant was 
reduced for the community of Colville Lake, as well, the maintenance and operations costs were 
rising driving the need for the new plant.  Colville Lake was chosen out of community necessity, 
timing of interest and funding available. 

NTPC supports all GNWT energy planning objectives and what this meant in relation to Colville 
was that NTPC: 

- Improved energy affordability; 
- Minimized environmental impact of energy production and consumption; 
- Improved energy-related economic benefits; 
- Improved energy security. 

 
NTPC has invested heavily in developing processes that were initiated since Colville Lake was 
commissioned. Most notably were the NTPC Capital Planning and Portfolio Management 
Processes which seeks input from the Power System Plan and the Strategic Plan.  The Power 
System Plan examines asset health and timeline planning for future upgrades or replacement. 

Soft economics although not quantified include benefits related to health, safety, and 
environment and should be taken into account when discussing whollistic economic benefits.  
Reliability of services and increased efficiencies lead the way to supporting community 
advancements. The ability to provide power solutions aids the efforts of the community and 
supports the government’s initiatives of applied innovation.  NTPC applies its community 
investment programs in close conjunction with local government and community leaders. NTPC 
also utilizes an integrated resource planning process while keeping focus on corporate 
objectives. Pre-planning of Colville Lake plant happened over years of community discussions, 
stakeholder group involvement and input. Various workshops were held and presentations 
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received feedback. Improved communication between NTPC and the community is a 
recognized benefit of this project.  

Government funding was an important driver to the decision of Colville Lake community being 
the site for the proof-of-concept project. Communication and introduction efforts had started 
early with stakeholder engagement efforts high.  Requests made by communities are assessed 
and considered in project planning and enterprise risk analysis.  The remote location required 
the development of operations and maintenance manuals to be detailed and integrated to allow 
maintenance and operations access to all reference.  

Timeline 

Colville Lake met the timeline as proposed in the Project Brief by commissioning the power 
plant in December 2015 which was in the planned budget year of 2015/16. 

Budget 

The Colville Lake Plant project received $1.295 million in total government funding (Federal 
$150k and GNWT $1.145M). The NTPC capital portion was budgeted at $6.636 million.  

Table 1 

Colville Lake Plant Total Capital Cost 
 Budget vs. Actual 

 
($000s) Budget Actual Variance 

Total Project Cost 7,931 7,970 39 

Government funding 1,295 1,295 - 

NTPC Cost 6,636 6,675 39 

 

The final cost of the hybrid Colville Lake Plant net of government funding is $6.675 million. This 
represents a total budgetary variance of $0.039 million exceeding the budget by approximately 
0.5%.  

This Colville Lake proof-of-concept program has generated wide interest in the press and other 
utilities, with presentations made at three conferences and to the Arctic Renewable Energy 
Networks Academy (ARENA).  NTPC recognized the importance of supporting interest from 
other groups and hosting a variety of public awareness programs from news-feed to ARENA, 
our communication efforts are an economic benefit if only from the idea that it creates 
awareness on a global stage of interest in renewable energy sources and the application of the 
technology. 

  

Page 4 of 22 
 



Performance Metrics 
 
The attributable savings are recognized in “potential” numbers due to the infancy of the project. 
As the plant continues to operate and plant workings are fine-tuned for maximum efficiencies 
the data and analytics will improve. Current observations of performance are preliminary but 
noted. 
 
The table below provides a comparison of the last year of the old plant and the efficiencies 
reported to date. 

 Old Plant 
100% Diesel 

Fully 
Integrated 

Hybrid Plant 
 2014/15 2016/17 
   
Gross Diesel Generation 
(kWh) 590,616 569,579 

Gross Solar Generation 
(kWh) - 129,779 

Total Generation (kWh) 590,616 669,358 

Fuel use (litres) 203,286 151,683 

Diesel Efficiency (kWh/L) 2.9053 3.7551 
 

Total generation was PV support at 19% and the diesel portion 81%. 

 

Lessons Learned 

1. Colville Lake was a complex endeavour.  
2. Utilize Logistics – Contracts and Supply Chain Management as strategic. 
3. Smooth out the handover of asset from Project Management team and project closing to 

the Operations and Maintenance team. 
4. Information and knowledge management needs clarity. 
5. Formalized project scheduling may improve mapping of inter-dependencies to create 

efficiencies. 
6. The development of the Project Centre of Excellence will create benefits in the 

understanding of the aligning projects and providing benchmarking. 
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Introduction  
 
Colville Lake power plant was at the end of its useful life cycle, coupled with the site 
environmental concerns and prevailing settling issues that came with the legacy of the power 
plant and that infrastructure.  The decision to relocate the new power plant on the old runway 
presented the opportunity to really expand into the footprint and support initiatives that: 

- met ideals with the 2014 NT Energy Charrette, in that it addressed renewable energy 
technologies and showcased innovation; 

- took an agile project management approach in creating a hybrid system utilizing the 
solar, battery and diesel combination; along with an energy management control system. 

Background 
 
Colville Lake is a small community of approximately 160 residents and is located 50 km north of 
the Arctic Circle equaling 745km north of Yellowknife, NT.  The previous power plant was 
originally built in 1991 and was not meeting the requirements or reliability for the residents. 
Additionally, a further driver on the decision to replace the plant was the assembly and 
orientation of equipment in the plant did not allow for ease of maintenance; and the plant site 
foundation was deemed unstable.   

 

Photo 1  

Old site: Colville Lake Power Plant  
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Photo 2:  

Old Site: Colville Lake 2015 noting movement of structures.  

 

Peak power demand at Colville Lake had increased from 40kW in 1990 to 160kW in 2014, 
creating limitations on genset use and backup options.  Changing load characteristics, coupled 
with aged plant conditions saw the average number of interruptions a customer would 
experience increase from 9.08 interruptions in 2010 to 52.10 in 2014.  As the generating units 
became too small for the plant load, the operator had to continuously run 2 units. To improve 
plant reliability an additional 160kW generator set was added as a modular self-sufficient 
“backup” unit.  

What this meant for overall delivery of power was if the units needed to be switched over it was 
necessary for the operator to create an outage in order to bring the other unit online. This 
created several community outages. This situation then affects the monitoring and reporting of 
system average interruption frequency index (SAIFI) reflecting the outages caused by plant 
shutdowns while switching to portable units as synchronization was not available.   
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Photo 3:  

Colville Lake: old plant addition was a 160kW generator set as a modular self-sufficient “backup” unit. 

Need for Project 
 
When evaluating the project several considerations were assessed with some of the notable 
ones being:  

• necessity of service;  
• to study the overall cost of fuel vs. solar benefit (operating cost of solar is free) 
• apply offered funding to a real-time, real community benefit; 
• risk exposure of project optics and success;  
• small community supported the total exposure risk. 

The current overall situation needed a swift course of action. The power plant had reached its 
end and needed replacement. Doing nothing was not an option as environmental and safety 
issues became part of the project driver.  The opportunity to expand the power plant to meet the 
needs of the community supported infrastructure advancements for the community with the 
updating of the water treatment plant and the new airport.  Colville Lake power plant afforded 
the opportunity to showcase new technology in the proof-of-concept project; utilize offered 
funding to support the project and all the while meeting the mandate of enhancing viable options 
for the reduction in emissions and overall environmental impact footprint.  
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Statement of Project Objectives 
 
The recommended objectives were based on the September 8, 2014 Colville Lake Project Brief. 
The primary objectives were to provide a new modular power plant, integrated solar panels and 
battery bank – within budget and on time.  In the summer season the solar panels were to 
supply the town’s load with reserve power to support the charging of the batteries. At other 
times the battery added power would mean that diesel power generation could be shut-down for 
several hours and the batteries used for peak-load shaving.  The expectation was to be 
considerable fuel savings from this option.  Funding of greater than $500,000 was expected to 
become available from federal and territorial governments. The new plant location would be 
located on the old runway with the solar panel placement also located directly on the old tarmac. 
A new transmission line would be constructed alongside of the run way to connect the new plant 
with existing transmission lines that service the community. The modular components 
(deliverables) list included: 

- A new modular diesel power plant; 
- 200kW hr battery bank energy system with energy storage converters (BESS); 
- Solar panels constructed in 2 phases: Phase 1- 54kW (summer 2014) and Phase 

2 with a planned range of power from minimum of 54kW up to 150kW (summer 
2015); 

- 20 power poles installed from new power plant to current distribution system; 
- Washroom and office space; 
- Extensive fencing to secure the solar and diesel plant installations. 

Environment   
 
The historical site location had foundation issues as the footprint and surrounding grounds were 
unstable due to marshy conditions and lack of bedrock as a stable foundation. An 
Environmental Assessment had determined potential issues in the report dated 2000, and noted 
that environmental concerns had advanced from a Phase-1 determination to a Phase-3 
remediation observation. Due to the inability to access fuel tanks and fuel lines for inspections, 
and assess the overall construction of the plant, the old site situation was deemed non-
compliant and as such, a new location was accepted as the best option for a hybrid facility.  The 
old runway location offered twenty-plus years of settled and stable foundation, with enough 
areal extent to make the proof-of-concept project feasible with the option to include an onsite 
facility/transient trailer.   

Contracts and Procurement/ Logistics/ Supply Chain Management 
 
Colville Lake is located in the Sahtu Region, just north of the Arctic Circle. Colville Lake is 
serviced by air from Norman Wells with an on-demand service and may not fly when there is no 
cargo or passengers. Access for construction is most efficient when cargo and materials 
transport utilize the winter road.  Heavy truck freight is limited for a short period of time during 
the winter road.  Heavy equipment and loads, temperature fluctuations and weather conditions 
affect the condition of the winter road and constrain logistics for equipment mobilization.  The 
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second logistical consideration was the absence of hotels, restaurants and accommodation 
within the community. 

 

Scope 

Project Delivery  
 
Agile project management is the term NTPC uses to describe the project development at 
Colville Lake. The 4 main project processes were observed and noted as the Initiating, 
Planning, Execution and Closing Processes but what really stood out in this fluctuating project 
was the ability to provide integration to several projects that made up Colville Lake plant and 
understand that the transition phases were as important as the pieces of the projects that were 
being linked together.  Pre-planning phase and research were also demonstrable advantages 
that allowed a hybrid application to be considered. 

The Initiating Process for Colville Lake started with a needs analysis and the project was 
triggered by a Project Brief.  All Project Briefs at NTPC are approved by senior management 
and the Board of Directors.   

During the Planning Process consultants and subject-matter-experts were contracted to write 
the technical specifications documents for the diesel plant. The resulting efforts issued a tender 
for the off-site build of a modular diesel plant.  The logistics and lowered costs of a modular 
plant were deemed a prudent choice. The engines were selected after reviewing the community 
current power usage, future load growth and the NWT Public Utility Board’s requirement firm 
capacity (RFC) criteria.  As the diesel component of the program was agreed, the scope of the 
project changed to include a solar component and a BESS.  With solar and BESS added, 
modelling was required to ascertain the capacity and interdependency considerations. 
Additional tenders were developed and issued for 2 phases of solar and the BESS.  

The Execution Process started with the contract award for the diesel plant.  All electrical design 
was undertaken by NTPC and the mechanical design was sub-contracted by the diesel plant 
construction company.  Working around the delivery constraints and logistics of modular design 
and off-site construction the plant was commissioned to the community in early December 2015. 

Once the new plant had successfully proved reliable the project Closing Process coordinated 
financial closeout; inclusion of new assets into the computerized maintenance management 
system and acceptance of the project by the Operations Division followed, completing the 
project.   
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Colville Lake was within scope.   

The new Colville Lake Power Plant includes three major components. The first is the diesel 
power plant with three diesel engines, 2 – 100kW and 1 - 150kW, these are housed in 4 sea-
cans (3 x 20’ containers and 1 x 40 foot container) and completing the thermal layout are two 
fuel tanks.  

 
Photo 4 

Modular plant – 3 diesel engines (photo taken before second fuel tank installed) 
 
 

The second component is a 200 kW Battery Energy Storage System (BESS).  

 

Photo 5 
Battery Energy Storage System 
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Battery and Power Conversion System  
 
For Colville Lake hybrid power plant, a curtailment panel was designed with six isolation relays: 
three 15.5 kW and three 12 kW.  Control of the isolation relays are from the 24 VDC supplied 
from the plant programmable logic controller which is located in close proximity at 150m away.  

The BESS is essential to the energy management and supply smoothing of the alternating 
power generation sources.  The benefits of a BESS system are to increase efficiency by: 

- operating diesel fixed speed gensets at peak efficiency,   
- reducing unwanted governing of prime movers; 
- store energy from renewables (solar); 
- supplying instant dispatch capacity during outages 
- smooth intermittent renewables 
- supply load peaks 
- increase overall efficiencies, fuel savings and reduction of GHGs from the diesel 

generating units. 

Balancing the Solar Model   
 
Optimizing a balance between maximizing diesel fuel savings; minimizing photovoltaic (PV) 
curtailment; and leveraging how to minimize battery aging; the calculations supported a PV size 
to be a maximum of 140 kW.  Given the areal extent of land available the target was to fit 135 
kW of PV generation.  Solar panels were installed in variation to contractor specifications in 
order to fit more solar panels on the allocated area.  By changing the spacing the modeling 
software indicates a potential difference of optimal solar generation at a loss of 2.5%. This 
allows 132.5 kW of PV generation for assumptions of calculations. 

The final component is the 5 rows of solar panels. 

 
Photo 6 

The NEW Colville Lake Power plant 
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Interconnection of Hybrid Generation and the Distribution System 
 
The location of the new plant had NTPC extending the existing distribution network to connect 
the hybrid plant with the addition of 20 poles constructed to tie in the power plant.  Normally 
renewable generators are connected directly to a distribution feeder and in such a case the 
penetration level of renewable power is expected to be around 20% of the feeder load.   At 
Colville Lake, NTPC took the opportunity to leverage innovation and hone-in on automation 
engineering and process controls regarding connection.  By interconnecting the solar generator 
to the plant bus where all diesel generators and the BESS are connected, this enables the 
BESS to handle the energy management for the community loads. The BESS is key and is 
required for high penetration renewables applications; in this case the installed 135 KW of PV 
and 230 kWh BESS system would communicate and work with the standard diesel modular 
power plant. The solar is connected to the plant bus similar to a genset with the same standards 
for metering, protection and breaker operation. The BESS does the role of energy management; 
it utilizes solar as the primary source and then dispatches requests for diesel as required to 
optimize operations, power quality and fuel efficiencies.  

Metering the customer loads and all sources of generation (i.e.: diesel, solar) the plant station 
service allows NTPC to track and report on plant operations. The distribution system is 
connected to the plant by a separate feeder to transmit outgoing power from the plant and 
precisely measure it. This system reroute allowed NTPC to transfer 100% solar power 
effectively to the distribution system. As the solar system cannot operate entirely on its own it 
must be synchronized to the BESS and the BESS controls the solar power penetration levels as 
needed with the help of the appropriate automatic control logic. 

 

Operating Mode  
 
The plant has two operating modes; manual or automatic. 

Manual Operations 
 
In manual mode, the plant operator has full control of the plant operation but operations rely 
only on the diesel engines.  The BESS and PV are no longer options “available” for production.  
This mode of operation is used only to recover from an outage in case of a complete automation 
system failure. 

An individual specific engine-generator could be set to “manual” control to perform an oil change 
or other planned maintenance and by selecting the “manual” control on a specific engine, the 
Plant automation will remove that engine from the system.  When maintenance or any work is 
completed for that engine, the plant operator must set the engine control back to “auto” to bring 
that unit back in the system. 
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Automatic Operations  
 
The plant must be operated in automatic mode to realize the full potential of the hybrid system.  
The Plant’s main component is the BESS system when in automatic mode.  The BESS 
manages the aspects of energy management and also the start/stop of the diesel generators to 
keep the battery system (BESS) in the charged limits. 

Project Changes 
 

As Planned As Built Variation 
New modular diesel plant with 
3 diesel engines in varying 
sizes 

New modular diesel plant 
with all new equipment built 
with 2 –100kW and 1-150kW 

2 engines same size not 3 of 
different sizes this was 
determined by community 
power demand 

200kW hr battery bank energy 
system with energy storage 
converters 

230 kWh BESS system 
would communicate and 
work with the standard 
diesel modular power plant.  

Slightly larger BESS. The solar 
is connected to the plant bus 
similar to a genset with the 
same standards for metering, 
protection and breaker 
operation. The BESS does the 
role of energy management 

Solar Phase 1 - 54 kW  Tied in twice to service 
community as a stand-alone 
and then through the power 
plant after construction 

Solar Phase 2 - minimum of 
54kW up to 150kW 

Target fit of PV was a 
maximum of 140 kW. 
Panels spaced and 
permanently tilted to fit more 
panels in the allocated area. 

By changing the spacing, the 
model indicates a loss of 2.5% 
optimal solar generation. This 
allowed for 132.4 kW of solar 
output. 

20 power poles installed from 
new power plant to current 
distribution system 

As planned Pulled out of original project 
scope and run as a stand-alone 
project 

Washroom and office space 
 

There was not a permanent 
structure built.   
A transient trailer was 
leased to provide some 
overnight accommodation, 
small shop/working space, 
and washrooms 

Transient trailer leased and 
potentially will be lease to own. 

Extensive fencing to secure 
solar and diesel plant 
installations 

Fencing around diesel plant 
only 

Risk assessment and 
evaluation are underway to 
ascertain the fencing 
requirements around the solar 
panel phase 1 and 2 arrays 
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Project Timelines - Overview and Scheduling 
 

Colville Lake met the timeline as proposed in the Project Brief by commissioning the power 
plant in December 2015 which was in the planned budget year of 2015/16. 

2012   Colville Lake Plant identified for replacement 

Summer 2014  Site Location at Old Airport becomes available 

Solar Phase 1 installed and commissioned  

May 2015  HS&E Project Risk Safety Analysis for the new plant construction 

June 2015  Preparation for installation of curtailment panel 

Solar phase 2 commissioned 

June-August 2015  Installation of new power plant 

December 2015  Commissioning of New Power Plant with service to community  

February 2016  Installation of fuel system  

 

Project schedule was shifting in this agile project.  As each leg of the Colville project was 
operating independently, the overarching idea of being managed as a “Program” was not 
leveraged in the scheduling of events.  At this point in project management the newness of 
managing the complexity of the hybrid plant became apparent.  Although effort was made in a 
progressive elaborative approach by cautiously taking steps for progress; other techniques such 
as decomposition could have been used to divide and subdivide the project into digestible more 
manageable parts.  Mandatory dependencies play a large part in working in the Arctic and for 
Colville this was enhanced by physical limitations such as the ice road; in-house commissioning 
and testing was done in Edmonton, AB; these items were executed as scheduled and as 
planned. Every other part of the project was planned around this schedule. What was not 
anticipated was the short window of ice-road use and the overall conditions of the roadways, it 
was these hard limitations that changed the scheduling and timeline resulting in lag finish with a 
longer timeline and estimates of activity durations out of sync.   
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Budget 
The Colville Lake Plant project received $1.295 million in total government funding (Federal 
$150k and GNWT $1.145M). The NTPC capital portion was budgeted at $6.636 million. Please 
note Table 1.  

Table 1 
Colville Lake Plant Total Capital Cost 

 Budget vs. Actual 

($000s) Budget Actual Variance 

Total Project Cost 7,931 7,970 39 

Government funding 1,295 1,295 - 

NTPC Cost 6,636 6,675 39 

The final cost of the hybrid Colville Lake Plant net of government funding is $6.675 million. This 
represents a total budgetary variance of $0.039 million (approximately 0.5%).  

Performance Metrics 
 
The attributable savings are recognized in “potential” numbers due to the infancy of the project. 
As the plant continues to operate and plant workings are fine-tuned for maximum efficiencies 
the data and analytics will improve. Current observations of performance are preliminary but 
noted. The table below provides a comparison of the last year of the old plant and the 
efficiencies reported to date. 

 Old Plant 
100% Diesel 

Fully 
Integrated 

Hybrid Plant 
 2014/15 2016/17 
   
Gross Diesel Generation 
(kWh) 590,616 569,579 

Gross Solar Generation 
(kWh) - 129,779 

Total Generation (kWh) 590,616 669,358 

Fuel use (litres) 203,286 151,683 

Diesel Efficiency (kWh/L) 2.9053 3.7551 
 

Total generation was PV support at 19% and the diesel portion 81%. 
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Quality Control and Assurance 

Health, Safety, Environment and Security  
 
NTPC has made a commitment to safety and the advancement of worker and management 
training. The Corporation implemented a Health and Safety Management System to aid and 
support project metrics. This Colville Lake proof-of-concept project led the way for the 
development of the health and safety within project and construction monitoring. Site security in 
remote areas has unique situations and challenges.  For this project it was a progressive 
approach in understanding the requirements for site construction safety and how best it would 
be applied. The project was site successful due to the assigned roles of worksite monitors 
initiated by the Project Management group.  Since the lessons learned at Colville Lake NTPC 
has advanced the development of a checklist manifesto style of project safety planning and this 
is now considered part of NTPC’s corporate standards in health and safety.  

Commissioning and Final Inspection 
 
Commissioning and Final Inspection included Quality Assurance (QA) and Quality Controls 
(QC). These steps were led by the Asset Management and Engineering (AME) and Generation 
Divisions. These groups aided in the commissioning phase and ensured any deficiencies were 
corrected and that the plant was running and online. The battery bank and diesel plant was 
tested in Edmonton (with a simulation for the solar panels functionality) and this testing period 
allowed for issues to be addressed onsite to provide ease and a cost efficient approach.  During 
inspections different deficiencies lists were developed to identify concerns related to safety 
items, mechanical and electrical issues.  These deficiencies lists were an integral part of the 
QA/QC phase of NTPC’s project processes.  All deficiencies were signed off and any additional 
work or actionable items were agreed to and addressed.  

Operations and Maintenance 
 
NTPC utilizes a computerized maintenance management system (CMMS) to schedule 
maintenance for preventative targets and advance corporate standards of predictive 
maintenance planning.   

Training is an important part of operational excellence. Operations staff received specific 
training relating to the Isuzu diesel engine and BESS system from the supplier company Saft. 
There is always a transition phase from AME Division to Thermal Generation Division and the 
two groups work together to clear all deficiencies identified during the Commissioning and Final 
Inspection Phase. Thermal Division is now working closely with the CMMS team to develop 
maintenance schedules. Colville Lake is a new hybrid plant, and as such, program changes and 
additional work is ongoing to further improve the integrated performance. 
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Lessons Learned  
 

1. Colville Lake was a complex endeavour.  
 

From the initial phases of project planning it was identified that the evolution from a straight 
diesel plant replacement to the hybrid proof-of-concept project was going to be a possibility.  
The funding from the government made it a reality and changed the dynamics of Colville Lake 
Power Plant from a single project to 8 integrated projects, which equals a program. The 
management of a project is different than the management of a program and especially one that 
had many political stakeholders and global onlookers.   
 
One aspect that could have been leveraged was to apply a risk mitigation strategy by separating 
the project. By understanding it was 8 individual projects that made up the whole; each project 
could have been planned and executed at the same time.  Oversight of the “program” was not 
well understood and timelines for consultants and contractors were not monitored officially.   

 
Better division of duties in difficult projects break complex issues into more digestible pieces that 
can be easily articulated, solved and managed.  
 

2. Logistics – Contracts and Supply Chain Management as strategic. 
 
The logistics and supply chain management group did a great job in facilitating a shifting project 
however what was lost was the ability to strategically leverage  variance in agreed upon 
contracts.  The implementation of an induction book or community orientation book could stress 
the situation of what is actually being asked from the bidders to consider.  Companies that 
already do business in remote communities understand the challenges of working there, while a 
company doing business in a large city may not – even if the contract language stressed the 
importance of self-sufficiency and working remotely.  By creating an orientation book there 
would be no excuse for contracts and servicing consultants to be unaware.  The book could 
detail supplies and services available and overall living situations; really promote the 
understanding of self-reliance in these situations.  Each community is different and an 
orientation book could be developed specifically for individual communities.   
  
The creation of the orientation book is to lay out expectations from the point of negotiating for 
NTPC and also in managing the expectations of the contractor or services provider. By having 
the winning bidder sign-off on the induction book demonstrates due diligence on the part of 
NTPC.   
 
This formalized step allows an additional option for NTPC to better focus on Cost Recovery for 
every contract.  Cost recovery is the internal control where efforts are applied to cut costs. 
Vendor audit and scrutiny is applied through analysis of contract details, and where there is 
variance seen in cost, compliance and performance the costs are disallowed and not paid or 
renegotiated. 
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3. Smooth out the handover of asset from Project Management team and project closing to 
the Operations and Maintenance team. 
 

The transferring of projects from construction to operations has been noted as a recurring point 
of contention. By adding a documented step of “Transition” to the project management plan 
allows this step to be formalized and monies allocated in the budget for addressing deficiencies; 
allowing time and money for the de-bug of integration into current systems; allows knowledge 
transfer to be a scheduled event in the project and gives some leeway for operations and 
maintenance to learn the new plant details and the schedule of maintenance. 
 

4. Formalized project scheduling may improve mapping of inter-dependencies to create 
efficiencies. 

Project scheduling was linear, and although efforts were made by all involved, the formal project 
scheduling and adherence to schedule was not documented using any particular method or 
scheduling software. Metrics for contractor adherence to scheduling would have also benefitted.   

 
5. Information and knowledge management needs clarity. 

The information management related to requirements documentation seems buried within other 
reports and documentation. Items such as functional and nonfunctional requirements and how 
data on these items is collected, shared and analyzed is still a work in progress. Applying new 
technology and innovation in itself is a proprietary event and disclosure of intellectual property 
should follow a specific corporate process. 

6. The development of the Project Centre of Excellence will create benefits in the 
understanding of the aligning projects and providing benchmarking. 

Advancing corporate strategy and the development of the Capital Planning Process, will aid in 
the development of the Project Centre of Excellence.  This initiative will aid NTPC with 
formalized processes and steps leading to data capture and articulating expectations of 
performance supporting metrics. The greatest benefit is that organization will meet strategic 
objectives and obtain greater business value from the project investments.  
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Enterprise Advancements 
 
NTPC is evolving every day and in many areas. From supporting and advancing organic growth 
within communities; to the adherence of our values of safety, environmental protection and 
sustainable targets and compliance; and driving our mission of generating, transmitting and 
distributing electricity in a safe, reliable, efficient and environmentally sound manner.   

All stakeholders desire NTPC to achieve a sustainable energy system in the NWT that is 
environmentally conscious, reliable, efficient, lowers costs and facilitates economic 
development.   

For Colville Lake this meant: 
 secured, sustainable power to a community that allows and supports growth of the 

community; 
 an opportunity to obtain a renewable energy target in a primarily diesel community by 

applying solar power generation  
 adding reliability of power source, as demonstrated in the lowered number of outages; 
 using the old runway as the power plant site was a sustainable avenue and 

environmentally prudent; 
 allowing technology and innovation to support advancements and driving alternative 

energy implementation. 

NTPC is Developing Corporate Standards. 

Meeting legislated requirements and regulatory compliance is a bare minimum for NTPC.  
Industry Best Practices are applied and with the development of Operational Excellence 
initiatives; all the while promoting accountability, transparency and collaboration; NTPC is 
developing our overarching Corporate Standards. 

 

Corporate Standards 
Communication and Information Sharing 

Applying Lessons learned Applying Critical Thinking Keeping the Team Together 

Legislated and Regulatory 
Compliance 

Industry Best Practice 
Knowledge Management 

Experience 
Competency 

Governance 
Accountability 
Transparency 
Collaboration 
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Glossary of Terms and Acronyms 
BESS - battery energy storage system  

CAIDI – Customer Average Interruption Duration Index is a reliability index that gives the 
average outage duration that an average customer might experience. Sometimes CAIDI is also 
viewed as the average restoration time.   
CAIDI = sum of all customer interruption durations = SAIDI 
    total number of customer interruptions         SAIFI 

Genset - The packaged combination of a diesel engine, a generator and various ancillary 
devices (such as base, canopy, sound attenuation, control systems, circuit breakers, jacket 
water heaters and starting system) is referred to as a "generating set" or a "genset" for short. 

ERM – Enterprise Risk Management 

GNWT – Government of the Northwest Territories 

Megger tm  testing – Megger is a trademark named instrument that generates a high voltage 
throughput to test if electrical insulation is in good operating condition.  During the Megger test, 
an insulation resistance meter applies a direct current voltage of 500 or 1,000 volts to electrical 
insulation and records data at one minute, 10 minute and intermediate intervals to determine if 
the insulation is adequate for continued service. Megger test results show the relative amount of 
moisture in the electrical insulation, current leakage where the insulation is dirty or moist and 
any faults or deterioration in winding. Moisture decreases insulation resistance; low resistance 
indicates poor insulation. 

NTPC – Northwest Territories Power Corporation 

PLC – Programmable Logic Controller: used to automate monitoring and controls of plants, can 
be used in conjunction with SCADA. 

PCS - Power Conversion System 

PMO – Project Management Office  

PV – Photovoltaics is a term which covers the conversion of light into electricity using 
semiconducting materials. A typical photovoltaic system employs solar panels, each 
compromising a number of solar cells, which generate electrical power. PV installations may be 
ground mounted, rooftop or wall mounted. 

RFC – Requirement Firm Capacity 

SAIDI – System Average Interruption Duration Index, is a commonly used reliability indicator by 
electric power utilities.  SAIDI is the average outage duration for each customer served, and can 
be described in calculation as: 

SAIDI = sum of all customer interruption durations 
                    total number of customers served 
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SAIFI – (the system average interruption frequency index) is a metric that reports the average 
number of interruptions a customer would experience and calculated in units of 
interruptions/customer measured over the course of a year.  

SAIFI = total number of customer interruptions 
               total number of customers served 
 

SCADA – Supervisory Control and Data Acquisition: technology and systems used to monitor 
and control plant status. 

SOC – State of Charge. 
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