
Page | 1  

 

 

 

 
 

Peak Generation and Energy 

Resource Plan for Stehekin 

(DRAFT) 
A Generation and Demand Response Plan for Meeting 

Future Load Growth 

 

 

March 12August 31, 2020 

  



Page | 2  

 

Executive 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 

Districtõs existing generating capacity and future load growth in Stehekin. This PLAN looks at 

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 to customer 

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 all cost-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 District is eligible to receive a $125,000 grant from APPAõs 

Demonstration in Energy Efficiency and Design (DEED) program. 

3. Review electric 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  explains to customers the power generation 

limitations  and what customers can do to stay within those limitations , while also 

minimizing their  power costs. 

6. Assess how an automatic meter reading system can help to clearly identify  opportunities 

for reducing off -peak energy use. 
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Peak Capacity Needs 

Due to restrictions on the Districtõs existing water rights and the high cost to upgrade the 

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.  

 

 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 PLAN identified 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 

Peak kW 

Reduction

Cumulative 

Peak kW 

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 Ion 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

5                     298               

$141.58/kW-mo, Upgrade D-2's 75 kW generator to 120 kW & 

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: 
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Planning and Operating Environment 

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 S4-01197CWRIS, 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 policy 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 Districtõs Stehekin power plant is built on National Park Service land. Operating 

terms and conditions of the generators are set out in the òAir Quality Permitó and the 

District.  

The 75kW synchronous generator can be operated to meet supplemental loads on an 

ongoing basis.  The larger 300+ 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 outage is scheduled that requires the 

hydro unit to be offline.   
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Historic & Projected Energy Use 

Historical and projected energy use in Stehekin. 

 
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 in Figure 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 average are not capable of providing 100% of Stehekinõs power needs if annual 

loads are greater than 160 average kW.  It is not known exactly when 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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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 D-2 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. 
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Figure 3 Stehekin Power Plant Loads Sorted from Highest to Lowest 

This graph shows that D-2 is needed whenever 5-minute 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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Projected generation needs in Stehekin 

 
Figure 4 Projected Generator % Run Time per Year 

Figure 4 shows the 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.    


