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MEMORANDUM
TO: Power Committee
FROM: Jennifer Light, Tina Jayaweera, Charlie Grist

SUBJECT: Introduction to Cost-Effectiveness Calculations for Energy Efficiency

BACKGROUND:

Presenter.  Jennifer Light

Summary:  Staff will provide Council members an overview on how we conduct cost-
effectiveness calculations for energy-efficiency measures. The Council
uses a total resource cost (TRC) benefit-to-cost analysis for measures,
and staff will describe what the TRC entails and what parameters go into
the benefits and costs. Staff will present a few examples to illustrate the
approach.

Relevance: The Power Plan provides a target for the region’s acquisition of cost-
effective energy efficiency and an approach to determine whether a
measure qualifies as cost-effective. This methodology is adopted by the
Regional Technical Forum as well as utilities around the region for use in
their measure analysis.

Workplan:  C.1. Conservation Resources — Prepare for 8" Plan.

More Info:  Appendix G of the Seventh Power Plan provides the overall approach to
cost-effectiveness.
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Council Uses Total Resource Cost and Benefits
Perspective for Planning

= Best meets the requirements of the Regional Act

= Considers all quantifiable costs & benefits regardless of who
accrues them

= Aims for symmetry in treatment of conservation and generating
resources to allow fair comparison of resources considered for
development

= Ensures that conservation expenditures are good for the power
system, the customer, and soclety

= Was strongly recommended by utilities to first Council after
regional debate Iin 1981
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Approach

= Quantify the incremental benefits and costs for a given measure

- . Avoided Energy SEEl A
Additional benefits Labor Additional cost ; .
may include: Other fuel — may'i:]"cfl‘jdgc_’sofher If benefits > costs, measure is
. . voiae . c 5
. Annual O&M*
ben_e:lﬁs, avclalded t Capacity nnua fuel costs, periodic cost effective and thu§ rggmn
periodic replacement, _ replacement should pursue acquisition
risk mitigation Regional Act Program Admin
Credit
Non-Energy Non-Energy
Benefits Costs

T

= But, quantifying cost and (especially) benefits can sometimes be challenging...
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Council Methodology for Determining Environmental
Impacts (Costs and Benefits)

. PrOVideS a framewo rk for inCIUding A “Layer Cake” of Benefits from Electric Energy Efficiency
quantifiable environmental impacts that - Uiy sysenenas
are directly attributable to a resource

T [
= Emphasizes importance of treating -
measures symmetrically
= Avoids piece-meal quantification
= Avoids skewing cost-effectiveness
comparison of resources
= Examples of non-energy impacts
Included to date:

,,/"') ___— Participant Benefits
== + Other Fuels
+ Water, Sewer
« O&M Costs
+ Health Impacts
+ Employee Productivity
-+ Comfort

~ Societal Benefits

+ Air Quality

+ Water

+ Solid Waste

+ Energy Security

. « Economic Development
T+ Health Impacts

= Avoided carbon emissions Layer Cake of Benefits from Jim Lazar & Ken Colburn of RAP
= Use of consumables (water, sewer)
Council’s Environmental Methodology is available in of the Seventh Plan
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https://www.nwcouncil.org/media/7149919/7thplanfinal_chap19_envmethod.pdf

An Example: ENERGY STAR Refrigerator

An ENERGY STAR refrigerator uses less = |ncremental Costs:
energy and is more expensive than

: _ = Capital cost
standard refrigerators, and it puts less . b I
heat into the surrounding space rogram administration

= Additional space heating
* Incremental Benefits:

= Energy savings

= Capacity savings

* Reduced space cooling

=
A

r
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An Example: ENERGY STAR Refrigerator

ENERGY STAR Refrigerator Costs and Benefits

$160
$140 For this measure, costs outweigh
Program Admin Costs . . .
& benefits, meaning the measure is
(o]
g >120 not cost-effective
£ $100
[
)]
Q
£ $80
(@]
(®)
g Capital Cost
= $60 . .
= Regiomal Act Credit Defered Generation
IS
I
% $40
- Avoided T&D
>20 Gas Savings Electric Savings
<0 (Increased Use)
Costs Benefits
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An Example: LED Light Bulb

LED light bulbs use less energy, las longer,

= Incremental Costs:
put off less heat to the surrounding space, « Capital cost
and are more expensive relative to other
lamps

= Program administration
= Additional space heating
_—

et = Incremental Benefits:
Wit

’ = Energy savings
= Capacity savings

= Avoided replacement (due to longer life)
* Reduced space cooling

F:-:r

Al
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An Example: LED Light Bulb

LED General Purpose Lamp Costs and Benefits

$18

$16 (LED lamps are generally cost-effective.\
T a1 This example shows increased value Operations and
3 from the deferred generation and the Maintenance
£ 512 . Value from avoided replacement. Y,
o Regional Act Credit
@ $10
= Defered
S ¢ Generation
()
= ; Program Admin Costs Avoided T&D
= 6
T
2
g $4
a . .

. Electric Savings
Capital Cost
52 Gas Savings
S0 — (Increased Use)
Costs Benefits
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An Example: ENERGY STAR Clothes Washer

ENERGY STAR clothes washers use less = |ncremental Costs:
energy and less water, extract more water
from clothes during spin cycle, and are

(usually) more expensive than traditional
clothes washers = Incremental Benefits:

N = Energy savings
Capacity savings
Reduced water usage
Reduced sewage usage
Reduced dryer time

= Capital cost
= Program administration
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An Example: ENERGY STAR Clothes Washer

ENERGY STAR Clothes Washer Costs and Benefits

$400
4 )
$350 ENERGY STAR clothes washers are
@ cost-effective. Water savings are
g >300 quantified by looking at marginal
2 water and sewer rates
q"c_’ »250 \ J Water Savings
3
£ $200
o
< Regional Act Credit Defered
;30 5150 Generation
= P Admin Cost
% 5100 rogram min COStTS |
a Gas Savings Avoided T&D
S50 . .
Capital Cost Electric Savings
$0
Costs Benefits
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Looking Ahead

= Next Month

= Exploring quantification of potential benefits
from reduced water use of irrigation
measures

= Eighth Plan Development and Ongoing
RTF Measure Assessment
= Continuing to quantify costs and benefits

attributable to conservation measures (and
other resources)

= Seeking symmetry in the application of costs
and benefits across resources
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