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Agenda
Ç California ISO (CAISO) System Characteristics

Å Geographic Configuration and Interties
Å Seasonal Loads
Å Capacity by Energy Sources
Å Imports

Ç .ƭŀŎƪƻǳǘǎ όŀƪŀ ά[ƻŀŘ {ƘŜŘǎέύ ƛƴ !ǳƎǳǎǘ нлнл
Åά/!L{h нлнл {ǳƳƳŜǊ [ƻŀŘǎ ŀƴŘ wŜǎƻǳǊŎŜǎ !ǎǎŜǎǎƳŜƴǘέ
Å Sequence of Events
Å Realized Operating Reserves
Å Estimated Resource Adequacy

Ç Restoration Challenges After System Collapse
Å Secondary Fuel Sources for Gas-Fired Generators 

Å Electric-Gas Interdependence

Å Essential Reliability Services

Ç Data-Based Observations
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CAISO System Characteristics
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CAISO, North California (NP), and South California (SP) Load Profiles

4Source: CAISO 2020 Summer Loads and Resources Assessment
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5Source: CAISO 2020 NQC List, Foundation for Resilient Societies Analysis

CAISO Net Qualified Capacity for August 2020τ49.2 GW

Natural Gas
62.4%

Hydroelectric
16.8%

Solar
6.2%

Nuclear
4.6%

Demand Response
3.1%

Wind
2.7%

Geothermal
2.3%

Biogas/Biomass
1.2%

Battery
0.5%

Fuel Oil & Coal
0.2%
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CAISO Imports Often Below 7 GW During Peak Loads

6Source: CAISO 2020 Summer Loads and Resources Assessment
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Key Points on CAISO System
Ç άbƻǊǘƘŜǊƴ tŀǘƘέ Lǎ tǊƛƴŎƛǇŀƭƭȅ tDϧ9

Ç ά{ƻǳǘƘŜǊƴ tŀǘƘέ Lǎ tǊƛƴŎƛǇŀƭƭȅ {ƻǳǘƘŜǊƴ /ŀƭƛŦƻǊƴƛŀ 9Řƛǎƻƴ 
and San Diego Gas & Electric

Ç CAISO Has Critical Interties With Grids in Other States

Ç Big Difference Between Summer Peak Load and Other 
Times of Year 

Ç 62.4% of CAISO Capacity Is Gas-Fired

Ç Solar (6.2%), Wind (2.7%), and Hydro (16.8%) Capacity Not 
Always Available

Ç CASIO Imports Historically Less When Peak Load Is High
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Blackouts in August 2020
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CAISO 2020 Summer Loads and Resources Assessment

Ç ά¢ƘŜ ōŀǎŜ ŎŀǎŜ ǊŜǎǳƭǘǎ ǎƘƻǿ ǘƘŀǘ ǘƘŜ /!L{h Ƙŀǎ ŀ ƭƻǿ 
probability of experiencing operating conditions that 
ǿƻǳƭŘ ƭŜŀŘ ǘƻ ǎƘŜŘŘƛƴƎ ŦƛǊƳ ƭƻŀŘ ƛƴ ǎǳƳƳŜǊ нлнлΦέ

Ç άώLϐŦ ŀ ƘŜŀǘ ǿŀǾŜ ƻŎŎǳǊǎ ǘƘŀǘ ƛƳǇŀŎǘǎ ŀ ōǊƻŀŘŜǊ ŀǊŜŀ ǘƘŀƴ 
the CAISO, the availability of surplus energy to import into 
ǘƘŜ /!L{h ŎƻǳƭŘ ōŜ ŘƛƳƛƴƛǎƘŜŘΦέ

Ç ά²ƘƛƭŜ ǘƘŜ /!L{h Ƙŀǎ ŀ ƭƻǿ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ŀ ǎȅǎǘŜƳ 
capacity shortfall, there is a material risk of shortfalls in 
load following up capacity, particularly in the late 
afternoon when solar generation is near or at zero and 
net imports diminish from neighboring BAs while system 
ŘŜƳŀƴŘ ƛǎ ƛƴŎǊŜŀǎƛƴƎΦέ

9



August 2020 Blackouts in CAISOFoundation for 

Resilient Societies

10



August 2020 Blackouts in CAISOFoundation for 

Resilient Societies

11



August 2020 Blackouts in CAISOFoundation for 

Resilient Societies

12

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000

50,000
0

:0
0

0
:4

5

1
:3

0

2
:1

5

3
:0

0

3
:4

5

4
:3

0

5
:1

5

6
:0

0

6
:4

5

7
:3

0

8
:1

5

9
:0

0

9
:4

5

1
0

:3
0

1
1

:1
5

1
2

:0
0

1
2

:4
5

1
3

:3
0

1
4

:1
5

1
5

:0
0

1
5

:4
5

1
6
:3

0

1
7
:1

5

1
8
:0

0

1
8

:4
5

1
9

:3
0

2
0

:1
5

2
1

:0
0

2
1

:4
5

2
2

:3
0

2
3

:1
5

M
e

g
a
w

a
tt
s

Time of Day

CAISO Demand on August 14, 2020

Hour ahead forecast

Demand (5 min. avg.)

Net demand

Load Shed at 18:36 Near 

Peak of Evening Ramp

Source: CAISO website; https://www.caiso.com/TodaysOutlook/Pages/demand.html

https://www.caiso.com/TodaysOutlook/Pages/demand.html
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13CAISO Summer Loads & Resources Assessment, CAISO 2020 NQC List, CAISO Outage List, Foundation for Resilient Societies Analysis
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1-in-2 Peak Load Forecast

Peak Load of 46,777 MW



August 2020 Blackouts in CAISOFoundation for 

Resilient Societies

14

0

5,000

10,000

15,000

20,000

25,000

30,000

0
:0

0

0
:3

5

1
:1

0

1
:4

5

2
:2

0

2
:5

5

3
:3

0

4
:0

5

4
:4

0

5
:1

5

5
:5

0

6
:2

5

7
:0

0

7
:3

5

8
:1

0

8
:4

5

9
:2

0

9
:5

5

1
0

:3
0

1
1

:0
5

1
1

:4
0

1
2

:1
5

1
2
:5

0

1
3

:2
5

1
4

:0
0

1
4

:3
5

1
5

:1
0

1
5

:4
5

1
6

:2
0

1
6

:5
5

1
7

:3
0

1
8

:0
5

1
8

:4
0

1
9

:1
5

1
9

:5
0

2
0

:2
5

2
1

:0
0

2
1
:3

5

2
2

:1
0

2
2

:4
5

2
3

:2
0

2
3

:5
5

M
e

g
a
w

a
tt
s

Time of Day

CAISO Supply on August 14, 2020

Natural gas

Imports

Renewables

Nuclear

Large hydro

Coal

Load Shed at 18:36 Near 

Peak of Evening Ramp

Source: CAISO website: https://www.caiso.com/TodaysOutlook/Pages/supply.html

https://www.caiso.com/TodaysOutlook/Pages/supply.html
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Forced Thermal Plant Outages in CAISO on August 14, 2020 

Other Use Limit Reached

Ambient Due to Fuel Insufficiency

Transmission Induced
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Plant Trouble
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Sequence of Major Forced Outages in CAISO on August 14, 2020

Ormond Beach Gen Sta. Unit 1

Blythe Energy Center

High Desert Power Project Aggregate

Moss Landing Power Block 1

Moss Landing Power Block 2

Gilroy Cogen Aggregate

King City Cogeneration

Gateway Generating Station

Desert Star Energy Center

Redondo Gen Sta. Unit 5
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18Source: Foundation for Resilient Societies analysis. Unit commitments and realized generation not available from CAISO for this estimate.

6:25pm 6:30pm 7:30pm

Net Qualified Capacity Excluding Solar, Wind, Hydro 36,573 36,573 36,573

Planned Outages Excluding Solar, Wind, Hydro, Imports (388) (388) (388)

Forced Outages Excluding Solar, Wind, Hydro, Imports (2,997) (3,739) (3,859)

Deployed Demand Response (800) (800) (800)

Total Firm Capacity 32,387 31,646 31,526

Solar Generation 3,798 3,460 195

Wind Generation 1,058 1,050 990

Hydroelectric 5,194 5,440 5,528

Imports 6,873 6,920 7,270

Total Non-Firm Capacity & Imports 16,923 16,870 13,983

Total Capacity & Imports 49,310 48,516 45,509

Total Demand (Net of Demand Response and Load Sheds)(45,743) (45,857) (42,941)

Operating Reserve 3,567 2,659 2,568

Operating Reserve (Percent) 7.8% 5.8% 6.0%

Largest Contingency (Diablo Canyon Nuclear Plant) 2,264 2,265 2,266

Operating Reserve Less Largest Contingency 1,303 394 302

Megawatts

Alternative Estimate of CAISO Resource Adequacy on August 14, 2020
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Key Points on Blackouts In August 2020
Ç CAISO Predicted Risk (But Not Probability) of Load 

Sheds/Blackouts During Summer Heatwaves

Ç Imports Were Constrained

Ç Hydroelectric Constrained Because of Reservoir Levels

Ç Large Forced Outages at Gas-Fired Plants

Ç Solar Generation Rapidly Fell During Evening Hours

Ç Wind Generation Variable and Unpredictable

Ç Committed Generator Capacity Less Than Realized Need

CAISO Grid Operator Ordered Rolling Blackouts
19
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Restoration Challenges
After System Collapse
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No Secondary Fuel Source
96%

Other Gas
2.00%

Distillate Fuel Oil
1.50%

Other Biomass Gas
0.44%

Gaseous Propane
0.03%

Secondary Fuel Sources for CAISO Gas-Fired Plants

Source: EIA Form 860 for 2019, Foundation for Resilient Societies Analysis
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2020 California Gas Report

Ç άLŦ ŎƻǊŜ ǎǳǇǇƭƛŜǎ ŀǊŜ ƛƴǎǳŦŦƛŎƛŜƴǘ ǘƻ ƳŜŜǘ ŎƻǊŜ ŘŜƳŀƴŘΣ 
PG&E can divert gas from noncore customers, including 
ώ9ƭŜŎǘǊƛŎ DŜƴŜǊŀǘƛƻƴϐ 9D ŎǳǎǘƻƳŜǊǎΣ ǘƻ ƳŜŜǘ ƛǘΦέ

Ç ά{ƛƴŎŜ ƭƛǘǘƭŜΣ ƛŦ ŀƴȅΣ ŀƭǘŜǊƴŀǘŜ ŦǳŜƭ-burn capability exists 
today, supply diversions from the noncore would 
necessitate those noncore customers to curtail 
ƻǇŜǊŀǘƛƻƴǎΦέ

Ç ά¢ƘŜ ƛƳǇƭƛŎŀǘƛƻƴ ŦƻǊ ǘƘŜ ŦǳǘǳǊŜ ƛǎ ǘƘŀǘ ǳƴŘŜǊ ǎǳǇǇƭȅ-
shortfall conditionsτsuch as an [Abnormal Peak Day] 
APDτa significant portion of [Electric Generation] EG 
customers could be shut down with the impact on electric 
ǎȅǎǘŜƳ ǊŜƭƛŀōƛƭƛǘȅ ƭŜŦǘ ŀǎ ŀƴ ǳƴŎŜǊǘŀƛƴǘȅΦέ

22
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ÁNorthern California 

Generators Are 

Dependent on PG&E 

Natural Gas Pipelines

ÁAt the Delevan 

Compressor Station, 2 

Out of 3 Compressors 

Are Electric-Drive

ÁAt the Bethany 

Compressor Station, 

Both Compressors Are 

Electric-Drive

ÁThese Electric-Drive 

Compressors Are In Turn 

Dependent on the PG&E 

Transmission System
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2020 California Gas Report

Ç ά!ƭƛǎƻ /ŀƴȅƻƴ ŘƛǊŜŎǘƭȅ ǎǳǇǇƭƛŜǎ мт Ǝŀǎ-fired power plants 
with a combined total 9,800 MW of electric generation in 
the Los Angeles basin and indirectly impacts 48 plants 
with a combined total 20,120 MW of electric generation 
ŀŎǊƻǎǎ {ƻǳǘƘŜǊƴ /ŀƭƛŦƻǊƴƛŀΦέ

Ç ά¢ƘŜǊŜ ŀǊŜ ƭƛƳƛǘŀǘƛƻƴǎ ƛƴ ŀǘǘŜƳǇǘƛƴƎ ǘƻ ǎƘƛŦǘ ǇƻǿŜǊ ǎǳǇǇƭȅ 
from resources affected by Aliso Canyon to resources that 
are not affected because of certain factors, such as local 
generation requirements, transmission constraints and 
ƻǘƘŜǊ ǊŜǎƻǳǊŎŜ ŀǾŀƛƭŀōƛƭƛǘȅ ƛǎǎǳŜǎΦέ

24
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SoCalGas Replaced Gas 

Turbine Compressors at 

Aliso Canyon Natural Gas 

Storage Facility with 

Electric-Drive Compressors


