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Western Interconnection
Regional Advisory Body

Outline

* WECC Activities
« WECC Update
 Reliability Risk Priorities
e Study Program Results

* Impact of High Distributed Energy Resources
e 2040 Clean Energy Scenarios

* Upcoming WIRAB Meetings
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WECC Update

March 3, 2022

WECC

Kris Raper

VP of External Affairs




Board of Directors

= Next meetings:
« Associated meetings on March 8

* Board of Directors meeting on
March 9

* Register on WECC.org/calendar

= Board Risk Priorities Workshop
on April 26
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WECC Happenings

= Technical Committee Structure

* The Reliability Risk Committee (RRC) met for the first time on February 15

o The RRC welcomes new members to participate - members may join at any time

* The Reliability Assessment Committee (RAC) met on February 16-17
= Reliability Risk Priorities

* 2022 development process is underway
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Electric Reliability and Security for the West

Contact:

Kris Raper
VP of External Affairs

kraper@wecc.org




WECC

Reliability Risk Priorities

March 3, 2022

Victoria Ravenscroft

Sr. Policy and External

Affairs Manager




Reliability Risk Priorities

= Short list of priority risks WECC uses to focus the work of statf and
technical committees
* Issues with unique impact and importance to the Western Interconnection

* Areas to which WECC can make a material contribution supporting the
reliability and security of the Bulk Power System in the West
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RRP Development Process 2022
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Risk Priorities

Workshop
February 15, 2022

Identify Preliminary
List of Risks

Board of g
Directors ™=
Meeting

June 15, 2022

Approve
Reliability Risk Priorities

Provide
Feedback

March 1 - April 1, 2022

Refine Preliminary
List of Risks

(e

Board Workshop

April 26, 2022

Discuss Proposed
List of Risks

nnn

[Eoi

Incorporate
Work Plans

Q3 & Q4

3-Year Work Planning Process

10



Risk Priorities Workshop

= Discussed risks to the

reliability and security of the DISCUSS

The Western Interconnection's

BPS in the West - Rellabll_lty RlSkS -

= (Created a preliminary list of

risk priorities to share with

stakeholders for further S 2022' | WECC
RISK PRIORITIES WORKSHOP w

comment
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Preliminary List of Priority Risks (11)

Aging infrastructure

Control and protection systems complexity

Cybersecurity

Extreme natural events

Human performance and skilled workforce

Increasing electrification, especially in the transportation sector
Loss of situational awareness

Modeling and data

Regulatory uncertainty

Resource adequacy

Technology w/ different design and performance characteristics
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What Happens Next?

Next Steps
* March 1 - April 1 public comment period

e  Comment on draft document

iiiiiiiiiiiii

-  WECC.org
Provide »  WECC will use stakeholder input to refine
Feedback . o . B y
Stakeholders provide feedback on and prellmlnary llst ].ntO the proposed IISt Of
rank the preliminary list of risk priorities .
developed at the workshop. ]ﬁ'lSkS
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What Happens Next?

Next Steps

: * April 26 Board Workshop on Risk Priorities

* Discuss proposed list of risks

Board Workshop * June 15 Board of Directors Meeting

April—WECL Board of Directors

discusses proposed risk priorities to

. * Anticipate approval of final risk

determine tinal list.

priorities list
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Electric Reliability and Security for the West

Contact:

Victoria Ravenscroft

vravenscroft@wecc.org

engage@wecc.org
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WECC

Impact of High Distributed
Energy Resources

&

2040 Clean Energy Scenarios

March 3, 2022

Enoch Davies

Manager, System Stability




Impact of High Distributed Energy Resources

e [dentify potential risks of high penetration of DER in the
interconnection

Reliability Questions

* Impacts of DER?
e What amount of DER causes concern?
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Study Methods

= PCM cases DER capacity
* 9% DER
* 20% DER
* 35% DER
* 35% DER CA Distributed
« 35% DER CA Distributed with battery

= PF case
e 20% DER
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DER Capacity by State

DER Capacity
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Batteries

* DBattery case
*  400MWx4hr per area

= We experimented with
other battery
configurations
* 200MWx4hr per area
* 200MWx8hr per area
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Annual Energy (MWh)
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Hourly Generation 8/18/2030, Hr. 13
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Hourly Generation 8/18/2030, Hr. 20
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Gas Units Ramping
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Average LMP for Generators ($/MWh)

Alberta British Columbia Basin California Northwest Rocky Mountain Southwest
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Power Flow Details

» Two cases were used —
* Oiriginal 2030 HS1 —baseline
« 2030 HS1 updated with 40 GW DER

= Inverter representations (dynamics)
* Three different datasets
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Buses with > 5% Change in Voltage
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Load Lost due to Voltage in Composite Load Model
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PF Voltage

Bus 30941 Load Voltage during Diablo-Midway Outage
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PF Voltage
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PF Frequency

WF wECC

Malin 500 Frequency during Double Palo Verde Outage

10 15 20

Time (s)

—Original Update

25

30

35

31



Reliability Risks

= Resource adequacy and performance
= Changing resource mix

= Distribution system and customer load impacts on the
transmission system
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Findings and Next steps

= Additional study
= Increase availability of DER data

= Optimize use of BTM resources for Bulk Electric System
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2040 Clean Energy Sensitivities Study

Purpose

* Reliability risks of 100% “clean energy” future

Reliability Questions

e What are the risks, opportunities, uncertainties, and challenges?
e What are the strategic decisions that needed to be made today?

Data

* 2030 Anchor Data Set is the foundation
* Extended to a 2040 horizon year with data largely from the national laboratories

WY wecc
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Primary Observations

100% Clean Energy Considerations

* Need to balance resource/storage mix

* Cooperative coordination of planning efforts

Solar, Wind, Battery Storage Limitations

e Saturation of solar, wind, battery storage

Need For Emerging Clean and Flexible Technologies (ECFT)

* Behave like gas resources with zero emissions providing resource flexibility.

WY wecc
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Electrification Load Growth

W¥ wecc
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Renewable Potential in the West

W¥ wecc

U.S. Photovoltaic Solar Resource

U.S. Wind Resource (80m)

Aushoe Bty Robern - Ociober 20,7008

Source. Wind reseurce estimates developed by AWS Truepawer,
LLC. Wwab: hitp /www awstruepower com, Map developed by
NREL  Spatial resolution of wind résource 20km
Projection Albers Equal Area WGS84,
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National Renewable Energy Laboratory (NREL), "Renewable Energy Technical Potential," 2021.

37



Duck Curve

WY wecc

Electrification is likely to
increase —more electric vehicles,
electrification of current gas uses.

Misalignment between hourly
VRE profiles and load profiles.

VREs will increase ramping
requirements at shoulder hours.

Risk of curtailment greater during
light load conditions.

Increasing VREs will change inter-
regional flows in the Western
Interconnection.

Duck Curve (Demand - Solar - Wind)
2030vs. 2040 Heavy Summer
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Balancing Energy Supply with Demand

2040 90% Clean, No Emerging Clean Flex (Heavy Summer,
13% Battery, 54% Curtailment)
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Saturation of Renewables and Battery

2030 ADSvs. 2040 80% Clean
7-day Load vs Load plus Charging Demand Comparison
(Heavy Summer)

350,000
300,000
250,000
200,000

150,000

P

100,000

50,000

-100,000
&
=

)
3=

]

727
731
8/1

. 2130 ADS Served Load — 240 BO0% Served Load
e, 2030 ADS Served Load + Charging e 2040 B0% Served Load + Charging

o o= w2030 ADS Unserved Load - 2040 BO% Unserved Load

P

2030 ADSvs. 2040 100% Clean
7-day Load vs Load plus Charging Demand Comparison
(Heavy Summer)

350,000

300,000

250,000

200,000

150,000 \ . : ! \
i ! i i i i
100,000 | g ! { — | { |
e |
R e e
S N N N O O N T
1] ==.- --ﬁt"' o~ - - - - -
S0 SLA S A A
50,000 ] ! 1 ! ] 1 ! ] ! !
~100,000
b e H Al & = =
= = = = = = ol

. (130 ADS Served Load — 2040 100% Served Load
— 2030 ADS Served Load + Charging e 2040 100% Served Load + Charging

- e 2030 ADS Unserved Load - e 2040 100% Unserved Load

40

W wEcc



Energy Mix Comparison

W wEcc

Energy Mix (GWh) by Gen Type - 2030 ADS, 50% Clean

Battery, 6,660 , 1%
| __ECF,0,0%

GHG, 384,443, 37%
Other, 147,864 , 14%

Nuclear, 46,158 , 5% Hydro, 241,019 , 23%

Total = 1,035,476 GWh

Energy Mix (GWh) by Gen Type - 2040 80% Clean

ECF, 77.404 , 5%

GHG, 242,205 , 16%

Hydro, 263,497 , 18%

P5H, 11,064 , 1% _

Other, 38,505 3% '\ sclear, 33,742 , 2%

Total = 1,548,905 GWh
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Energy Mix Comparison

W wEcc

Energy Mix (GWh) by Gen Type - 2040 90% Clean

Wind, 397,567 , 26%

GHG, 141,087 , 9%

Hydro, 262,322 ,17%

P5H, 11,421 ,1% _
Other, 79,451, 5% — Muclear, 22,657 , 1%

Total = 1,559,318 GWh

Energy Mix (GWh) by Gen Type - 2040 100% Clean

Battery, 191,816

Wind, 376,865 , 25%
ECF, 235,741, 16%

Hydro, 262,411 ,17%

P5H, 11,448 , 1% _
Other, 63,725, 4% —Muclear, 31,190 , 2%

WECC Total =1,502,516 GWh
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Northwest to California Transmission

Northwest to California Utilization Northwest to California Net Annual Flow
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Desert Southwest to California Transmission

Desert SW to California Utilization Desert SW to California Net Annual Flow
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Observations

= Electrification Load Growth * Emerging Clean and Flexible

= Distributed Power System Resource Need
* Clean Energy Potential = Balancing the Resource Mix
= Variable Renewable Energy " Transmission
= Battery Resource Benefits and * Market Design
Challenges = Rate Design
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Electric Reliability and Security for the West

Contact:

Enoch Davies

Manager, System Stability

edavies@wecc.org
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Western Inler_cnnnectnn
Regional Advisory Body

Upcoming Meetings

WIRAB Monthly Teleconference Meeting
First Thursday of every month at 11:00 AM MT
Next Meeting: April 7, 2022 at 11:00 AM MT

Spring 2022 Joint CREPC-WIRAB Meeting
May 2-4, 2022 in San Diego, CA
https://westernenergyboard.org/
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Thank You!

Eric Baran

ebaran@westernenergyboard.org
720-897-4600 x 207

Western Interconnection
Regional Advisory Body
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