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BACKGROUND
Yukon’s electrical grid draws power from 93 MW of renewable hydroelectric and wind power. Yukon Energy Corporation can supplement this capacity with an additional 42 MW of backup diesel generating capacity. The flexibility and reliability of thermal generation,
using diesel or liquefied natural gas (LNG) as the energy source, makes it the preferred solution for backup power to address the need
for:
1. Replacement power in the event of a transmission or generation failure.
2. Meeting peak winter demands when the grid peak exceeds the renewable generation capacity.
3. Supplying energy to the grid during drought years when there is insufficient hydroelectric energy available.
After 45 years of service, some of Yukon Energy’s diesel equipment is approaching the end of its useful service life. The capital costs
associated with both diesel and LNG systems were considered along with the estimated annual fuel savings that LNG would offer
compared to diesel, with $1-2 million annual savings within the first couple of years and growing by $3-4 million within ten years.
Technical, safety and environmental aspects were considered alongside cost. Since the LNG option also offered the distinct advantage
of lower greenhouse gas emissions, Yukon Energy worked to develop a project that would replace existing aging backup diesel generating capacity with new LNG - fueled capacity.

PROJECT DESCRIPTION
The Project consisted of the construction of a new LNG - fueled generating station and associated infrastructure adjacent to Yukon
Energy’s existing primary power generating station, the Whitehorse Rapids Hydroelectric Dam & Thermal Generating Station.
Commissioned in 2015, the project site includes two modular reciprocating generators with a total capacity of 8.8 MW. Infrastructure
and physical space have been allocated to allow future installation of a third generator that will bring the total capacity up to 13.2 MW.
This brings an additional 4.1 MW to the Yukon electrical grid upon the decommissioning of the two diesel generators (9.1 MW capacity) that were at the end of their normal service lives.
The project also includes the following new infrastructure:
• Access roads designed to accommodate LNG delivery and
maintenance vehicles
• LNG oﬄoading, storage and vaporization facilities
• Heat reclaim system to redirect waste heat from the
generators to the LNG vaporization process
• Secondary containment trenches and impoundment pit
• Buried natural gas line to an existing diesel-fired boiler that
was converted to natural gas
• Specialized concrete foundations and structures designed for
the challenging subsoil conditions and to withstand the
extreme low temperatures associated with direct, sustained
contact with LNG
• A 12 foot high fence designed to contain LNG vapor to within the site in the event of a release as well as to provide site security
• Fire suppression system complete with new freeze protected fire pump and hydrants
• Electrical substation, switchgear and grounding grid
• Electrical services for streetlights and security systems
• Distribution line and communication line to bring power from the new substation to the existing substation and out to the
grid.

NORTHERN INNOVATION AND ADAPTATION
1. LNG had not previously been stored, nor had natural gas been used as a fuel for electrical power generation, in a facility of this scale
in Yukon. This project addresses the potential for adverse effects on health and safety through good engineering design based on
a comprehensive range of well-established measures including legislation, standards and codes diligently applied by the proponent
and reviewed by the regulators. The design considers the unique challenges of Yukon’s northern climate and location.
2. The establishment of this fully operational facility stimulates natural gas conversions in other sectors of the Yukon.
3. Yukon’s isolated grid has no access to external North American power grids to secure extra power when it is needed, or to sell
surplus renewable generation when it is available. LNG provides reliable and flexible thermal generation to the Yukon grid.
4. Of the near-term supply options, LNG was the best option with the capability to meet all of the forecast Yukon grid load scenarios
without requiring significant diesel generation, and was the only option to rank high on both reliability and flexibility.
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SUSTAINABILITY
1. The project provides reduced greenhouse gas and particulate emissions resulting from the displacement of diesel generation
emissions.
2. There are no significant adverse effects on the biophysical environment (e.g. vegetation diversity, wildlife diversity and habitat).
3. Thermal generation continues to provide reliable energy supply on the Yukon grid until new renewable resource energy options can
be viably implemented at this generating scale.

SERVICE TO THE COMMUNITY
1. The project provides reliable and flexible new generation capacity
today at Whitehorse to meet Yukon Energy’s reserve capacity
planning criteria for the Yukon grid. This includes reserve capacity
for seasonal low water periods and drought years while supplying
for short term non-industrial load growth and peak winter demand.
2. All Yukon Energy diesel units are planned for retirement by 2031 (or
sooner as usage of engines increase or cost for parts or maintenance escalates). This project addresses that risk by removing
existing diesel capacity based on a proactive plan rather than a
reactive measure.
3. Use of LNG - fueled generation modernizes the Whitehorse plant
facilities while making use of its established infrastructure (e.g.
transformer capability, on-site staffing, site services).
4. LNG development reduces ratepayer exposure to severe and
periodic drought related cost risks.
5. Significant long term savings to Yukon ratepayers.
6. The status quo (or “do nothing”) alternative of continuing to rely on the existing diesel units would expose grid customers to unreliable generation that fails to meet the grid reserve capacity planning criteria. That scenario is unacceptable to Yukon Energy.

ENHANCED QUALITY OF LIFE
1. Savings for Yukon ratepayers compared to what would be required with continued reliance on diesel generation.
2. Reliable power generation from LNG mitigates the risk to human health and safety as well as to public and private infrastructure,
particularly during cold winter temperatures.
3. Potential for additional jobs as LNG infrastructure establishment stimulates and encourages further use of LNG throughout the
Yukon.

PROJECT TEAM
Client and Engineering Resource: Yukon Energy Corp.
Project Management: Allnorth Consultants
Balance of Plant Engineering: KGS Group
Construction Management: CAP Management Services

Resource Planning & Regulatory Advisor: InterGroup Consultants Ltd.
LNG Generator Module Design: Gas Drive Global
LNG Vaporization & Storage Design: GP Strategies
Contractors: Wildstone Construction / F&M Installations / Ketza Group
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