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1. Project Summary

a. Project Description

CVT Corporation, a powertrain systems manufacturer, has developed a continuously variable
transmission (CVT) for diesel generator sets that enables the engine to run at a variable
speed, while the generator runs at constant rpm. This project applies variable speed diesel
generation in the Kongiganak Wind Diesel System.

This project will test a commercially available, factory supplied variable speed generator set.
The system consists of the CVT transmission that fits between a diesel engine and an electric
generator, and the constant electrical output achieved by a modified engine generator
controller. After testing, it is anticipated that this technology will become widely used because
of the resulting fuel and operational savings in the range of 25%. The use of the CVT system
will simplify and reduce the cost of integrating variable wind and solar energy in diesel power
grids.

This project will validate the performance of the Varigen 125 kW generator in the Kongiganak
Wind Diesel system for cost savings and increasing wind energy contribution. This test will
require the verification of fuel and operational cost savings through the integration of the
variable speed diesel into both a normal diesel operation, and a wind diesel application.

b. Project Innovation

Diesel powered electric generators supply power to isolated grids around the world, often
operating at low average load. The addition of renewable power to save fuel reduces engine
load even further. Low load, constant rpm operation results in poor fuel efficiency. Variable
speed operation of diesel generator sets can be obtained using either electronic power
converters or continuously variable transmissions. Both methods enable constant frequency
power as the engine rpm varies. The continuously variable transmission offers a potentially low
cost retrofit of existing generator sets resulting in significant (20%+) fuel savings. Utilization of
a diesel engine which can change rpm with load will simplify wind/solar integration, and lower
maintenance costs.

Results show that variable speed systems are most applicable where the peak power system
capability is large compared to the average load. In existing, isolated power systems fuel
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savings could be as high as 40% of annual fuel consumption. The proposed project is needed
to identify and analyze factors affecting variable speed operation of diesel generator sets.

c. Project Site and Demonstration Environment

Puvurnaq Power Company operates the wind diesel power system for the community of
Kongignanak. The powerplant currently operates a 260 kW John Deere engine generator in
line with five 95 kW wind turbines. Wind events in which the 260 kW generator operates at a
minimum load of 50 kW extend for more than 4,000 hours annually. Addition of a Varigen
generator is anticipated to yield fuel savings in excess of 10,000 gallons compared to
operation of a lightly loaded 260 kW constant speed generator. The Puvurnaq power plant is
an excellent test site. The power house is staffed by qualified operations technicians with
access to high-speed data internet and monitoring capabilty.

d. Priority

This technology has the potential to lower fuel consumption used for power generation and
simplify the integration of variable forms of generation, such as wind and solar, through retrofit
of existing engine generators. This technology will benefit resource development, small
communities, fish processors, and construction power needs.

2. Technology Validation and Data Collection

a. Objectives

The testing of variable speed diesel generators using continuously variable transmissions will
be compared for dynamic response and fuel savings in an active wind diesel system. Tests
include; fuel usage, operational duration, system component design and the effects of
component limitations on variable speed operation. Once a variable speed operating strategy
is determined, system monitoring and test data will be used to determine fuel savings and to
estimate the operational cost savings compared to fixed rpm systems.

b. Data Collection

Data will be collected via existing supervisory control and data acquisition system in
Kongiganak. Upgrades to the onsite data collection engine and analytical data base will be
required.

3. Project Schedule and Project Budget

Application of
Variable Speed
Diesel Generator

Task | Task Description Schedule (assume Task Match Grant
Jan 14 start) Cost request

1A Project reporting and | Jan 14 - April 14 $2,000 $2,000 |$0
data collection plan

1A1 Site Application April 14 - June 14 $15,000 | $5,000 |$10,000
Engineering and
Installation Design

1 A2 | Control System June 14 - Oct 14 $15,000 | $5,000 | $10,000
Integration
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1A3 Power house data June 14 - Oct 14 $25,000 $25,000
collection system

1B1 Procurement of July 14 — Aug 14 $70,000 $70,000
Varigen

1B2 Installation and Aug 14 — Oct 14 $40,000 $40,000
shipping

1B Commissioning, set | Jan 14 — Jun 14 $20,000 $20,000

up verification

1C Data Collection, Jan 14 — Jun 14 $45,000 | $5,000 | $40,000
monitoring, reporting,
and project
management

Total $232,000 | $17,000 | $215,000

4. Project Team Qualifications

The Project Lead will be Dennis Meiners, Principal of Anchorage based Intelligent Energy
Systems (IES). Albert Sakata, of Anchorage based Sakata Engineering, is the primary project
engineer. Mr. Sakata will be responsible for system design, installation, and commissioning.
Patrick DeRosier of CVT Corporation is the project manager for CVT and will provide
engineering and technical support to ensure a successful demonstration project. The Alaska
project manager will be Patrick Boonstra of IES. Mr. Meiners has been active in wind diesel
system research and development for over 20 years. Mr. Boonstra is an experienced energy
project manager with 7 years of rural community project experience. Mr. Boonstra will be
coordinating subcontractors, supervising the installation and be responsible for reporting
requirements. IES will be assisted at the village level by Roderick Phillip, Board Chairman of
Puvurnagq Power Company, as well as the qualified power plant operators.

5. Discussion of Commercialization of Funded Technology

Diesel engine power generation is the prime source of power for rural communities and
resource development activities in Alaska. This demonstration will speed the acceptance and
reduce the risks of widespread use in this energy and cost saving technology.

6. Signed Applicant Certification
“By signature on this application, | certify that we are complying and will comply with the
amount of matching funds being offered.”

Dennis Meiners

Prinicipal, Intelligent Energy System, LLC
Proof of eligibility



