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Approved by (dept): Rick Dunn %&D Director/Manager
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Motion for Commission Consideration:

None.

Recommendation/Background

The Commission will be presented material about demand response and its consideration as a
capacity resource. Information will be presented by District staff. Presentation material will be
available at the Commission meeting.

Summary

This session is part of the strategic planning process completed by the District in preparation to
develop the 2020-2021 Strategic Plan.

Fiscal Impact
None.
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Demand Response Strateqgic Planning

Benton PUD Commission Session
October 8, 2019
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Should the > Agenda

o o . > Regional Perspective
D | Strl Ct conslt d er » District’s Load Profile
deman d respon Se » Overview of Demand Response

> Rate Based Demand Response
» BPA’s Tri-Cities Potential

as a capacity

resou I"CG? > Challenges & Opportunities
»> Clean Energy Transformation Act
gl > A Path Forward

The Clean Energy Transformation Act requires electric
utilities to pursue all energy efficiency and demand
response that meets 3 criteria.
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REGIONAL PERSPECTIVE %?.”.ﬂ

DEMAND RESPONSE FOR RESOURCE ADEQUACY




Northwest Power & Conservation Council (NWPCC)

»>Seventh Power Plan key finding:

> To satisfy regional resource adequacy
standards, the region should be prepared
to develop significant demand response

SEVENTH
resources by 202| to meet system NORTHWEST
capacity needs under critical water CONSERVATION

o AND ELECTRIC
and weather conditions. POWER PLAN

Feb.2016



Seventh Power Plan Least Cost Resource Strategies for
Meeting Forecas and[Capacity|Needs

!
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Seventh Power Plan’s DR Action Plan

> Region’s utilities and BPA should develop and implement methods to
evaluate least-cost resources to maintain resource adequacy,
including assessments of acquiring additional conservation and DR.

» BPA should identify DR potential for its needs and the barriers.

> Region’s utilities and BPA should further develop DR infrastructure,
installing a minimum of 600 MW of DR, prior to coal retirements.

» Region should form a Demand Response Advisory Committee (DRAQ).

» Region should support regional market transformation for DR.



Seventh Power Plan Midterm Assessment of DR

> Seventh Plan’s recommended resource strategy still ' SEVENTH POWER PLAN
produces a least-cost and reliable system. ' MIDTERM ASSESSMENT

» All Investor Owned utilities have released Integrated
Resource Plans that show a new or continuing DR need.

» BPA’s 2018 Resource Program adds DR as a summer
capacity resource.

» Substantial progress has been made to identify barriers to
developing DR and the regional DR potential.

> Region has yet to make substantial progress on the s
recommended 600 MW of incremental DR. Feb.2019




Seventh Plan Midterm Assessment — Summary of Planned DR

Utility Amount DR (MW) Start Date | OU Amou nts from
BPA 131 (summery 2020 their 2017 IRP’s
Puget Sound Energy 103 (winter) 2023

Portland General 69 {(summer), 77 (winter) 2021 Puget Sound
PacifiCorp 500 (summer) Continuing Energy issued an
Avista 44 (winter) 2025 RFP for DR

daho Power 390 (summer) Continuing in Jun.2018
Northwestern Energy TBD - winter TBD

* Portfolios 2 and 3

Table Source: NWPCC Seventh Power Plan Midterm Assessment (Feb.2019), Page 2-4;
hteps://www.nweouncil.org/sites/default/files/7th Plan Midterm Assessment Final Cnel Doc %232019-3.pdf




PNUCC’s Northwest Regional Forecast

1-Hour peak surplus /(deficit) - Megawatts
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(7,000)

rigure 6: Need for Power

2015 2017

Criteria — Utility owned/contracted

2019

resources only, low water conditions |

" (8% hydro), normal weather (1-in-2)
loads and 16% planning margin.

|

-

Summer need forecast is steady

2027 2029

-

Winter need forecast improved

Northwest Regional Forecast

of Power Loads and Resources

2020 through 2029

April 2019 |
|

Apr.2019



2021-24 RESOURCE ADEQUACY ASSESSMENTS

« 2021 LOLP =7 to 8%
1,619 MW Retired Capacity (Hardin, Colstrip | and 2, Boardman, Centralia 1)

* 2022 LOLP =7 to 8%
127 MW Retired Capacity (N Valmy 1)

* 2023 LOLP =7 to 8%

No coal retirements

* 2024 LOLP = 8.2% - with mostly winter shortfalls
No coal retirements in reference case

55555

Northwest Power and
Conservation Council
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DISTRICT LOAD PROFILE %@””

HISTORICAL PEAKS AND SUMMER LOAD SHAPE




Annual System Peak History

Total System Hourly kWh by Year
Annual Peak kW, Date-Time of Peak and Average kw

2014 2015 2016 2017 B 2018
cooc 430,493 429,536 425081 | 425,970 419,042 <— System peak of
7/16 18:00 6/818:00 6/6 18:00 7/6 18:00 7/1618:00 | 419-430 M
400K in Jun. or Jul,,
gl hour ending
=
X 300K °
: 18:00 (5-6p)
£ Avg 208,437 Avg205901 || L} Avg200,314 (Avg210810 & | |ayg204.684
200K : — _ - —— : - :
100K
oK - -
Note: Hourly data is the District’s total system load including losses, from BPA's MDMR?2 system. 12



Total System Heavy Load Hour kWh by Summer Month

Momthly Peal ki, Date-Time of Peak and Average kW

un ful Hug Jun Ju Aug Jun ul Aug . .
Significant
oo+ 425,081 425,970
oo k1800 404,909 409,567 ... 403,739 fu? 042 405,237 gaps from
7/22 1500 EE R 8/3 1300 AT g1 as
=" 358,737 — s g peaks to

o 100} 35 1300 6/20 18:00

AN0K B AR
= averages
5 Avg 298,173 ' resents a
3 200¢ Bvg 293,512 AvQ v 279,510 Avg 293,889 EZQO.ZTS Avg 288,435 Avg 279,337 P
o f resource
[a]
2 o planning
2 200K
[ 5]
e

systern ioad including iosses, from BPA'Ss MDMR2 syscem. Heavy Loza Hours means the [$

FOC notilrs

curs, Monday througn Saturday, excluding holicays (July 47,

challenge



Total System and Sector Hourly kWh

500K

A00K

System
300K

200K

Residential

Irrigation

General 150K
Service 100K

Sun 7/15/18 Mon 7/16/18

7/16/18
18:00
|

19,042
|
|
I
I
| |
|
I
I

150,537

92,693

Tue7/17/18

Wed 7/18/18

J\

=

Predictable load shape,
driven by residential;
daily variance of 170 MW

Large daily variance of
100 MW, but predictable

Hourly variance
of up to 20 MW

Daily variance of 50 MW,
but predictable

Note: Hourly data is the District’s total system load including losses, from BPA's MDMR?2 system. Sector data is a virtual meter aggregation from the District’s MDM system. |4
Total of sectors will be less than the system for a few reasons: |) no data available for industrial sector, 2) system includes unmetered load, and 3) system includes losses.



BENTON
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DEFINITION, CHARACTERISTICS AND NATIONAL PERSPECTIVE




Definition of DR

» What! - DR is voluntary and temporary
reduction in consumers’ use of electricity
When the power system is stressed.

» How? — Reduction or shift in consumer’s
end-use loads in response to financial - S
incentives offered by the utility.

= Usual consumption
=— Optimized consumption

Peak

» Why? — DR can lower the system peak,
shift load to off-peak periods and can be
dispatched during times of need;
lowering the utility’s costs.

Power

Time



DR Programs have many characteristics and variety

> Seasonality — different end-use devices
» Winter — space heating

» Summer — space cooling, irrigation,
pool pumps

» Year-round - lighting, water heating,
curtailable/interruptible tariffs

>» Sectors - diverse characteristics and
different methods of acquisition

» Residential
» Commercial & Industrial

» Agricultural

> Firmness

» Firm — DR resources directly controlled
by the utility or scheduled ahead of time

» Non-Firm — DR resources outside of
utility’s direct control; driven by modified
customer behavior

> Incentive/Penalty Structure
» Fixed and/or variable incentives

» Penalties for non-compliance, or not

> Frequency of Events

Typically limited number and duration per

season, e.g. |0 - 4 hour events per season
17




Examples of DR Infrastructure & Communication

| =

[ Load

Metering Customer Outage

Control Interface | Cgr.e & Management
Interface ‘ Billing System
\ _ Se_nsus Cloud_ J / NISC On-Premise
DR Program
Setup

3rd Party
Aggregator
X4 I Smart Meter Load
Meter Data o " 2 e Thermostat Control
Management smnrt‘x—- et et . N - . Module
NISC Cloud Cretd e o Event Notification




2018 National Enrolled DR Capacity by State

Low DR
in the Pacific
Northwest,
except for

Idaho.

Megawatts

@ 2500+

@ 1.000-1,500
@ 500-999
@ 100-499
® 00199
@0

(O No Data

Y - o -

Alaska Hawaii District Of American Guam Puerto Rko &
Columbia Samoa U.S. virgin Islands

Source: Smart Electric Power Alliance (SEPA), 2019 Utility Demand Response Market Snapshot. N=190 Utility Survey participants. 19



Enrolled Capacity (GW)

201

154

104

2018 National Enrolled DR Capacity by Program Type

254

Heater Initiated
Demand Response Programs
M Mass Market EICR Mass Market and C&4 Other?

20.8
1
45 e
ACSwitch Thermastat Water Behaworal Automated Customer Other Total

“C&I” is medium and
large commercial &
industrial (12.5 GW)

““Mass Market” is
residential and small
commercial (6.9 GW)

Footnote |: Other includes mass market other programs (e.g. pool pumps) and C&l other programs (e.g. irrigation control).

Source: Smart Electric Power Alliance (SEPA), 2019 Utility Demand Response Market Snapshot. N=190 Utility Survey participants.

20



DR Resources in Wholesale Markets

Figure 7. DR Resources in Wholesale Markets of RTOs/Independent System Operators

and Associated Peak Load Reduction
16,000
14,000

12,000
10,000
8.000
6,000
4,000
2,000 IN
AT 1 I T

1112131415 1112131415 11121314 15 11121314 15 11121314 15 11121314 15 1112131415

MW

NYISO -
PIM
PIM
SPP
SPP

CAISO
CAISO
ERCOT
ERCOT
NYISO -

I1SO-NE
ISO-NE

B MW s Percent of Peak

Source: Demand Response Potential in BPA’s Pubiic Urtility Service Area (Mar. 2018)

40%
35%

25%
20%
15%

10%

wn
4

Percent of Peak

Typically less
than 10% of
the system
peak.

21
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TIMEVARYING RATES AND DEMAND CHARGES




Time-of-Use L i

Peak Reduction

|
349

st ”:iH | I'. 'H ”HI

Pricing Treatment

Critical Peak O Tl Peak

Potential for

“significant

customer

peak

reductions,
especially with
technology.

23



Higher peak prices drive higher customer response

60%
Higher ratio

t 40% results in a higher

=)

- customer peak

& 0% impact %,
especially with
technology.

0% o

Peak to Off-Peak Price Ratio
Rate Design — Enabling Tech — Price Only

24



Residential demand charges are being offered in 22 states

States with Residential
Demand Rates

Demand charges
historically used for

C&l customers, but

beginning to
appear for
residential
customers.

25



Appliance Avg. Demand
(kw)
Dy 4.0
Oven 2.0
Stove 1.0
Hand iron 0.5
Misc. plug loads 0.2
Lighting 0.3
Refrigerator 0.5
Total 8.5

P

J

R

Flexible
Load
(7.5 kw)

Inflexible
Load
(1 kw)

= Use of some of the appliances is
inflexible (1 kW)

= Use of other appliances could be

easily staggered to reduce demand

= Simply delaying use of the dryer until
after the oven, stove, and hand iron
had been turned off would reduce the
customer’s maximum demand by 3.5
kW

® This would bring the customer’s

maximum demand down to 5 kW, a
roughly 40% reduction in demand

26



Model of residential customer response to demand charges

Average Change in Residential Load Profile

Due to Price Response

Without Tech With Tech

Customer max demand
Class peak demand

System peak-coincident demand

Annual consumption

System level %
peak reduction is

«—— lower than a

-5.3% -22.0%
-1.7% -3.1%
-1.5% -3.0%
0.2% 0.2%

single customer

—

Wi ith technology,
% peak reduction is much higher.

27
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BPA’S POTENTIAL ASSESSMENT FOR THE TRI-CITIES




BPA Completes DR Study in 2018

» Demand Response

|
0=\ C
| R Potential in BPA’s
, L} . e |
PUbIIC Utlllty CADMUS
[ R Service Area
Total | B
| |
Load { | | | > Demand Response | TN Demand Response
| Technical Vo . moomatcrower aminsaton Product Refinements =8
| Potential Product
| i
(Controllable —
| ! load) Achigy;ble Refmements S e e e
| potential |  Addendum to the e o
Demapd Response 2018 -
Potential Assessment Oct. 2018

29



Figure 8. Utility DR Capability as Percent of Peak—Public Utilities (2015)
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®
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mmmm Actual MW as Percent of Peak  sss===Mean  ssss=Median

Source: Demand Response Potential in BPA’s Public Utility Service Area (Mar. 2018). Data from 222 public utilities reporting to EIA.

0
|

Average is
10%, but
over half

are less
than 10%.

30



BPA’s System and Tri-Cities DR Potential

Achievable Potential (MW) znd % of Area Peak
by Service Area and Season: Winter |

1,061 |
490

Tri{itieslizlg% «——— Potential is all of Tri-Cities,

-~ District’s potential is less.

Assuming 40% of total,

District total potential is:
* Winter = 45 MW
* Summer = 44 MW

Source: Demand Response Potential in BPA’s Public Utility Service Area (Mar. 2018) 31



Achievable Potential (MW) and % of Area Peak
by Sector and Season: |

Commercial 10
13%

; 0
Agricultural 0.0% =

. 15 15
Industrial . 18% E R

Source: Demand Response Potential in BPA's Public Utility Service Area (Mar. 2018)

+«——— Highest potential,
especially winter

+—— District potential is
estimated to be 5-10 MW

32



BPA’s Tri-Cities DR Potential by Sector and Program Type

Achievable Potential (MW) znd 20-Year Levelized Cost ($)/kW-yr
by Sector, Program Type and Season: |

denti : 22 N 16
Residential DLC - Water Heating - $12> [ 167 4__ ngh potentlal hi ghes cost

DLC - Smart Thermostat - :858 .
Programs with
DLC - Space Heating -$53 — High potential and lower
15 costs

DLC- Central A/C E $7a

- . 9 3 i
Critical Peak Pricing - $10 HHZ +«— Low potentlal, lowest cost

1 2 - .

SElENErRrae l$1_10 ﬂsm +«—— Lowest potential, high cost

Note: DLC = Direct Load Control, Centrat A/C = Central Air Conditioning. Critical Peak Pricing is assumed incremental potential for an existing Time-of-Use rate.
Source: Demand Response Potential in BPA’s Public Utility Service Area (Mar. 2018). Excluding Industrial Real Time Pricing (<1MW) 33



Achievable Potential (MW) ard 20-Year Levelized Cost ($)/kW-yr
by Sector, Program Type and Season: |

Agnicultural - DLC-Irrigation «— Highest potential, lower cost
Commercial &  Demand Curtailment - :jﬁE i, <+ High potential, higher cost
industrial -

DLC - Central A/C gzg

Interruptible Tariff > | P .

$73 $73 - Programs with lower
Lighting Controls !3 4 potential and lower
$32  $32
costs

Thermal Storage

Utility System  DVR e <— High potential, lowest cost

Note: DLC = Direct Load Control, Central A/C = Central Air Conditioning, DVR = DynamicVoltage Reduction

34
Source: Demand Response Potential in BPA’s Public Utility Service Area (Mar. 2018). Excluding industrial Real Time Pricing (< 1MW)



BENTON

CHALLENGES & OPPORTUNITIES 7)@””

BPA’S SURVEY AND THE DISTRICT’S ENVIRONMENT




BPA’s Assessment of Barriers to DR in the Northwest

454 end user surveys
68 interviews Figure 2. Barrier Criticality and Relationships u
69 barriers surveys .y =
30+ barriers identified

Legal/ I- Infrastructural/ ﬂ
2 Regulatory - _Te_chnological S
}I \ - ’.' ':] .2 -
BPA has begun | ' | Sstesonsiie
taking steps to ‘-,{ A i
mitigate the \ Perception-'s/ 3 | - drséniza_tional/ 4
° . o pe Attitudes 4 Operational
barriers identified -
by the assessment. il ss®

Feb.2018

36



Assessing the District’s Environment for DR

District subject to Integrated

Resource Planning (IRP) and g [

Clean Energy Transformation

Act (CETA) requirements —a. L g o o .

S5y -~ °’4— District’s enabling technology:
. Regulatory Technological z .

District should move towards an \ Y / £ 1:"3 * AMlinfrastructure
IRP process that evaluates the | y E_con;.m‘?f'.:;.:"-. e : E:'Ieter Datell l;’lanaggmer;t
economic potential of DRasa * T Market N X usto:elr)' c’; Ormat'OTD ystlem

¥
Perceptions} Organizational/

DistljiFt areas of concern:———> aitudes o __ OPeretions!
* Initial startup costs

: . -ak » Customer engagement strategy
. \mplementation complextty w  Technology project success
*  Workforce impact/resources ‘ &Yy pProj

. * Highly collaborative departments
* Unknown customer perceptions

<+— District areas of strength:
» Conservation team

37



Total
Load

Technical
Potential

(Controllable
load)

DR Program
Definitions
. &
Cost Estimates

Achievable
Potential

Integrated
Resource
Planning (IRP)
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CLEAN ENERGY BENTON
TRANSFORMATIONACT %,”,”

REQUIREMENT FOR UTILITIES TO PURSUE DEMAND RESPONSE




Clean Energy Transformation Act (CETA)

» RCW 19.405.030 - Eliminate coal by 12/31/2025
» RCW 19.405.040 — Greenhouse gas neutral by 1/1/2030:

> “(6)(a) In meeting the standard under subsection () of this section, an electric utility must,
consistent with the requirements of RCW 19.285.040, if applicable, pursue all cost-effective,
reliable, and feasible conservation and efficiency resources, and demand response...”

» RCW 19.405.050 — 100% clean energy resources by 1/1/2045:

> “(3) In planning to meet projected demand consistent with the requirements of subsection (2) of
this section and RCW 19.285.040, if applicable, an electric utility must pursue all cost-
effective, reliable, and feasible conservation and efficiency resources, and demand
response...”

» RCW 19.405.060 — Develop 4-year clean energy implementation plan by 1/1/2022
> RCW 19.280.030 — Develop |0-year clean energy action plan within IRP

40
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RECOMMENDED STRATEGIC ACTIONS




Should the
District consider
demand response

as a capacity
resource!

YES

Recommend the District evaluate
demand response programs,
including rate based options, for
cost effectiveness, reliability
and feasibility as a capacity
resource.

42



Timeline of a Path Forward for Demand Response

CETA CETA
Implementation Plan No Coal
Due 1/1/22 12/31/25

CPA
Due 1/1/22

2020 IRP ZI\CIJ\;TPPCIaCn 2022 IRP 2024 IRP
Due 9/1/20 Apr 2021 Due 9/1/22 Due 9/1/24

Meter DR rates | DR potential ' DR rates o
. P IficeFiates ; DR rates plloﬂlmplementatlon
data prep. analytics assess. RFP resource L Planning } e
Industry and technology surveillance planning DR program
- DR program pilot/implementation
& workforce education evaluation planning and RFP Prog P P
DR feasibility customer engagement DR planning & implementation customer engagement

Note: CETA = Clean Energy Transformation Act, CPA = Conservation Potential Assessment, DR = Demand Response, IRP = Integrated Resource Plan, NWPCC = Northwest 43
Power and Conservation Council, RFP = Request for Proposal. ** TIMELINE IS PRELIMINARY FOR FACILITATING ADDITIONAL PLANNING DISCUSSION **
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