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Executi ve Summary

This peak generation and energy resource plan outlines the demand-side measures and

generating resource options that can be used to meet the projected shortfalls between the
Districtds existing generating c dlpsPlANIbgksaand f utur
resources to meet both the peak capacity and energy needs of the Stehekin community. The

options include energy efficiency improvements, peak load shifting, fuel switching from electric

appliances to propane, diesel and hydro generator enhancements, and a central battery storage

system at the Stehekin power plant.

Loads are continuing to grow in Stehekin. Over the past three years, the District has received
2,000 amps of new service requests. The District will pursue physical enhancements toustomer
and District-owned equipment, but there are limited technical solutions to support increased
loads. also be needed At some point, if technical solutions are unavailable, and loads continue
to grow without limitation, there could be periods of tim e when there is not enough generation
to meet load. This can lead to temporarily shutting off power to sections of Stehekin when
loads exceed the capacity of the generating plant. Rate and policy changes may be needed to
keep future electrical consumption within the capacity of the power generating resource
limitations that exist in Stehekin, as well as to keep loads from exceeding the capacity of the
generators.

This plan recommends the following measures be implemented in 2020 and 2021:

1. Pursue allcost-effective energy efficiency improvements.

2. Purchase and install a battery energy storage system that would operate in parallel with
the existing hydro/diesel plant. The battery system would store excess hydro generation
and then use that extra power to meet the peak power needs of the community. To help
pay for the battery, the Districti s el i gi bl e to receive a $125, 00
Demonstration in Energy Efficiency and Design (DEED) program.

3. Reviewelectric service policies to address how to deal with new service requests.

4. Conduct a rate study and contemplate new rates that encourage energy efficiency and
limit peak loads on the system.

5. Implement a communication plan that explainsto customers the power generation
limitations and what customers can do to stay within those limitations , while also
minimizing their power costs.

6. Assess how anautomatic meter reading system can help to clearly identify opportunities
for reducing off -peak energy use.
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Peak Capacity Needs

Duetorestrictionsonthe Di st ri ct 86s exi sting water rights and
existing hydro-generator, the maximum power output of the existing hydropower generator in

Stehekin is limited to a net output of 180 kW. A 75 -kW diesel generator (D-2), also known as the

induction generator, is currently run whenever District loads exceed the output of the

hydropower generator. Since the 300kW generators are limited to emergency usage only by

permit, they are not available as a resource to meet peak load requirements.
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Figure 4 shows how projected peak growth is expected to require an increase in diesel usage
from 14% of the time to 56% of the time.

This PLANidentified a list of opti ons that can be implemented to reduce the peak loads or
expand the capabilities of the power plant to meet the projected loads and to reduce the need
to run the diesel generators.

The following options were identified for meeting additional capacity needs in Stehekin:
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Incremental Cumulative

Peak kW  Peak kW
Reduction Reduction Cost per kW-Month of Peak Capacity Supply
5 5 $13.73/kW-mo, Residential Lighting Replacement with LED
2 6 $20.56/kW-mo, Pre-1990 Refrig. w/ EnergyStar Replacement
91 97 $25.95/kW-mo, 500 kWh/250 kW Lithium lon Battery Storage
1 99 $28.92/kW-mo, Pre-1993 Refr. w/ EnergyStar Replacement
3 102 $30.99/kW-mo, Commercial Lighting Replacement with LED
19 121 $31.57/kW-mo, Propane Dryer Replacement
51 172 $32.53/kW-mo, WH Demand Control
33 205 $37.40/kW-mo, Propane Water Heater Conversion
17 222 $40.86/kW-mo, Propane Stove/Oven Conversion
19 241 $41.95/kW-mo, New EnergyStar Rated Refr.
1 241 $50.84/kW-mo, Pre-2000 Refr. w/ EnergyStar Replacement
31 272 $53.43/kW-mo, Electric HP Water Heater
6 279 $57.72/kW-mo, Residential Ductless HP
14 293 $64.94/kW-mo, Commercial Ductless HP
$141.58/kW-mo, Upgrade D-2's 75 kW generator to 120 kW &
5 298 replace 75 kVA transformer
31 329 $333.96/kW-mo, Multi-Jet Pelton Wheel
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Energy Needs

Although a majority of the existing electricity generated in Stehekin comes from hydro ,

expected load growth has the potential to dramatically increase the amount of diesel consumed
at the plant. Unless something is done to reduce projected electricity consumption, additional
load growth will need to be met almost entirely with D2, with D1 and D4 to be used only for
emergencies when the hydro unit is offline. Many of the same demand side resources that will

reduce the system peak capacity needs will also reduce electricity consumption.

The following options were identified for reducing electricity consumption in Stehekin:

Cumulative
Avg. kw
Savings
1.58
3.09
4.19
10.38
17.12
17.73
20.82
21.14
39.33
61.02
66.71
78.30
84.21
86.98
90.98
93.04
99.20
100.42
106.59
119.05
115.05

Levelized
Cost per
kWh
50.05
50.12
50.12
50.12
50.12
50.16
50.16
50.16
50.18
50.18
50.18
50.18
50.19
50.23
50,24
50.24
50,24
50.29
50,38
51.14
M/ A

Description of Electric Energy Savings
Residential Lighting Replacement with LED
Pre-1930 Refrig. w/ EnergyStar Replacement
Commercial Lighting Replacement with LED
Electric HP Water Heater
Propane Dryer Replacement
Commercial Insulation & Weatherization
Residential Insulation & Weatherization
Pre-1933 Refr. w/ EnergyStar Replacement
500 kwh,250 kw Lithium lon Battery Storage System
Distributed Solar PV Generation w/o Storage
Commercial Ductless HP
Propane Water Heater Conversion
Propane Stove/Oven Conversion
Residential Ductless HP
Mew EnergyStar Rated Refr.
Commercial Windows
Residential Windows
Pre-2000 Refr. w/ EnergyStar Replacement

Upgrade D-2's 75 kW generator to 120 kW & replace 75 kVA

Multi-let Pelton Wheel
WH Demand Control
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Pl anning and Operatin

Water Rights

The Stehekin Project is authorized by the Department of Ecology to divert 17.86 cfs of water
from Company Creek under two water rights (S4-CV3P1041C, 15 cfs, and S81197CWRIS, 2.86
cfs).

National Park Service Permit

The District has operated the Stehekin Hydro Project under special use permit originally
issued by the Forest Service in 1966, and in subsequent years by the National Park Service
(NPS). Recently, NPS pady has changed requiring special use permits be converted to
right-of-way (ROW) permits. The District is currently working with the NPS to secure a
renewed permit to operate the Stehekin Project and is evaluating the consequences, costs,
and considerations in obtaining a ROW permit. The Districts goal is to secure a permit
that allows the Project to remain economically viable.

Washington Department of Ecology Air Quality Permit

The Districtds Stehekin power plant is built ¢
terms and conditions of the generators are setoutinthe 0 Ai r Qual andthe Per mi t o
District.

The 75kW synchronous generator can be operated to meet supplemental loads on an
ongoing basis. The larger300+ kW diesel generators have operating restrictions. They
are intended to only be operated during an emergency where the hydro unit becomes
unavailable, or when a planned maintenance outageis scheduled that requires the
hydro unit to be offline.
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STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY

ORDER
NO. 06AQ-C029

IN THE MATTER OF APPROVING A )
NEW CONTAMINANT SOURCE FOR )
PUBLIC UTILITY DISTRICT NO. 1 OF )
CHELAN COUNTY- STEHEKIN POWERHOUSE)

To:  Public Utility District No. 1 of Chelan County

PO Box 1231
Wenatchee, Washington 98807

2.0 PROJECT SUMMARY

The project consists of installation and operation by Public Utility District No. 1 of Chelan County
(hereinafter called “Chelan PUD”) of one 170-horsepower (a.k.a. engine no. D2B), diesel-fired
internal combustion engine to drive an existing 75-kilowatt generator to provide peaking electrical
power production at a hydroelectric generation facility near Stehekin, Washington. Peaking power
is needed when the hydroelectric generation facility does not produce sufficient power to satisfy the
demand from the settlement of Stehekin, which is not connected to the outside power distribution
grid. The hydroelectric generation facility is located on National Park Service land on Company
Creek near the north end of Lake Chelan, within Section 22, Township 33 North, Range 17 East,

W.M., Chelan County.

The new 170-horsepower engine will replace an existing 1950’s 100-horsepower diesel internal
combustion engine in driving the existing 75-kilowatt generator.

Two other diesel internal combustion engines, one 425-horsepower engine and one 360-horsepower
engine (a.k.a. engines nos. D4 & D1, respectively), also exist at the hydroelectric generation facility

and are each connected to an emergency generator. These two emergency generators produce power
during power outages or primary generator malfunctions.
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Historicaland projectedenergy use in Steékin.

Stehekin Load Growth Forecast
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Figure 1 Historical Total Annual Energy Consumption

Detailed load profile information has only been available at t he Stehekin Power plant since

September of 2019. For this reason, average annual energy use has been used iRigure 1 to

show historic load growth. Overall, load growth has historically been relatively flat, but new

applications for approximately 2000 amps of new electrical service are expected to greatly

increase the need for electricity in Stehekin. The existing hydroelectric plant and auxiliary D-2

diesel generator averagear e not capabl e of providinganhudO % of S
loads are greater than 160 average kW. It is not known exactlywhen this limit will be reached.

Depending on when the actual loads are installed, the average 160 kW limit could be reached in

2021 or as far out as 2027.
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Typical Peak Day in Stehekin (October 6, 2019)
300

e )-2 Diesel

A
250 e’ﬁs‘r\ \f L\;«

Total Plant Load === Hydro Avg. kW

200
X
@
]
3
S 150
£
0]
-
['d
>
[
100
50
0
D e eje e cje— bl e - b0l Nl g S e b > bbbl S il ik B i b R R
B s s A A s I = B G G A A A s T - G o o o o o o o o o o o o - - e
ER8R838R83838R3838R88338R333R8R8383838R838R383838381
NN -AdAdNNOMT TN NBOCNNOINNOOAANNAANANMNOANTITNNOONNOONDO O
— i [ R B I o B | ™ e o
Time of Day

Figure 2 Peak load profile during cold day in October

This graph shows the amount of auxiliary diesel generation is needed as loads increase in
Stehekin. Diesel generator B2 comes on whenever loads reach a peak of about 180 kW and
shuts off when loads drop below 160 kW. If loads were 20 kW higher, D-2 would have run all
day, and the peak loads likely would have exceeded the maximum capacity of the diesel
generator.

Page |9



Stehekin Plant Loads Sorted from Highest-to-Lowest
From Sept. 19, 2019 to Dec. 5, 2019
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Figure 3 Stehekin Power Plant Loads Sorted from Highest to Lowest

This graph shows that D-2 is needed whenever 5minute average loads exceed 170 kW. The
graph also shows that because of the relatively flat slope of the line, shifting the line up 10%
higher will have an even greater impact on the amount of time that D -2 is required to run. The
expected increase in the amount of time that D-2 will run is shown in the following Figure 4.
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Projectedgeneration needsn Stehekin

Figure4 Projected Generator % Run Time per Year

Figure 4 showsthe impact of adding 2,000 amps of new service to the loads in Stehekin. With
the new loads D-2 generator run times would increase from 16% of the time, to having to run
56% of the time. During 4% of the time we would need to run one of the larger D-1 or D-4
diesel generators just to meet the power demands, which may exceed the operating terms of
our air quality permit for our Stehekin power plant. Under those conditions, without a change
to our air quality permit, we may be required to temporarily shut off power to customers until
loads return to within the capability of our hydro and induction generator D-2 operating
capabilities.
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