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CAISO by the numbers 

 Serves 80% of state

 30 million consumers 

 26,000 miles of wires

 72,000 MW plants

 27,000 market transactions 
per day

 $9 billion market
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ISO Resource Mix
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Gas storage plays an important role in maintaining gas 
and electric reliability in southern California 
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Electric industry in the midst of unprecedented change -
Driven by fast-growing mix of interrelated issues

Grid 
Modernization

Consumer-
owned Power

Transmission & 
Distribution 

Systems 
Interface

Fossil Plant 
Retirements

Regional 
Collaboration 

Community 
Choice and/or 
Retail Choice

Gas Storage 
Challenges

Existing 50% 
goal

NEW
100% goal

Supply 
Challenges

Fossil Plant 
Revenues; 

Retirements

Federal 
matters

Clean Power 
Plan 2.0?
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Wind
• Unpredictable Output 
• 4,990 MW Peak – May 16, 2017
• 6,087 MW Installed Capacity 

Solar Thermal / Photo Voltaic
• Semi – Predictable Output 
• 9,914 MW Peak – June 17, 2017
•≈ 10,000 MW Installed Capacity

Roof Top Solar
• Semi – Predictable Output
• Behind the meter – Residential
• 5,000+ MW Estimated Capacity

Power industry transformation

Goals:

 Higher expectation of 
reliability

 Higher expectation of 
security

 Smart Grid

 Situational 
awareness through 
Visualization

Main Drivers:

 California RPS

 GHG reduction

 Once-through-Cooled 
plants retirement

* Simultaneous wind and solar has exceeded 13,000MW on April 23, 2017
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Approximately 4,000 MW of additional transmission-
connected renewables by 2020 and an additional 10,000 
to 15,000 MW by 2030

*All online resources that are not in test mode are included in the 2016 YTD amounts, including those yet to achieve full commercial operation.
**Approximate
(IOU data through 2017 and RPS Calculator data 2018-2020)
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Behind the meter solar PV build-out through 2020



CAISO 2018 - Public Page 9

Actual net-load and 3-hour ramps are approximately 
four years ahead of ISO’s original estimate

Typical Spring Day

Deeper 
belly

Steeper Ramps

Net Load of  8,507 MW 
on May 14, 2017

Actual 3-hour ramp
of 13,336 MW on 
January 28, 2018
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The success of integrating renewables leads to 
new grid opportunities

Maximum % of Load Served 
• 58% by wind and solar
• 65% by renewable resources
• 83% by carbon free resources

Ramping 
(12,500 MW 
from

HE16-HE21)

• Intertie: 47%
• Gas: 37%
• Hydro: 16%

Gas
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• In 2017, approx. 2.6% of 
potential solar production 
was curtailed (1.3% of 
potential renewable 
production)

• Spring curtailments ran as 
high as 1,775 MW (approx. 
8.8% of energy demand in 
that hour)

• Current curtailment is 
manageable.  As we 
approach 50% RPS, 
curtailments will occur year 
round and become much 
larger unless a suite of 
strategies to contain 
curtailment are pursued.

Opportunity 1: Manage oversupply minimize 
curtailment and realize environmental goals
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Opportunity 2:  New price patterns incentivize 
innovation in responsive demand and storage

Increasing real-time 
negative energy price 
frequency indicates over-
generation risk in the 
middle of the day
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Opportunity 3: Enhance operational performance 
during periods of increased supply variability

CPS1 is NERC Control Performance Standard which is evaluated on a rolling 12-month average. Over the past few years, the rolling 
average has been declining as a result of some poor daily performances. 
Thus, the CAISO need to take measures to enhance daily performance on days with higher variability.
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Opportunity 4: Enhance forecasting to manage 
supply uncertainty 

-500

0

500

1000

1500

2000

2500

3000

3500

4000

4500

7/
18

/2
01

5 
1:

05
7/

18
/2

01
5 

2:
05

7/
18

/2
01

5 
3:

05
7/

18
/2

01
5 

4:
05

7/
18

/2
01

5 
5:

05
7/

18
/2

01
5 

6:
05

7/
18

/2
01

5 
7:

05
7/

18
/2

01
5 

8:
05

7/
18

/2
01

5 
9:

05
7/

18
/2

01
5 

10
:0

5
7/

18
/2

01
5 

11
:0

5
7/

18
/2

01
5 

12
:0

5
7/

18
/2

01
5 

13
:0

5
7/

18
/2

01
5 

14
:0

5
7/

18
/2

01
5 

15
:0

5
7/

18
/2

01
5 

16
:0

5
7/

18
/2

01
5 

17
:0

5
7/

18
/2

01
5 

18
:0

5
7/

18
/2

01
5 

19
:0

5
7/

18
/2

01
5 

20
:0

5
7/

18
/2

01
5 

21
:0

5
7/

18
/2

01
5 

22
:0

5
7/

18
/2

01
5 

23
:0

5
7/

19
/2

01
5 

0:
05

So
la

r 
Pr

od
uc

tio
n 

(M
W

)

       

Day-ahead forecast

30-minutes ahead forecast

10-minutes ahead Forecast

Actual

2,000 MW difference 
between expected and 
actual delivery

Example day with 
monsoonal conditions

CAISO – Solar Forecast & Actual
July 18, 2015
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Opportunity 5: Evolve fault resiliency capability
Issue 
• Between the months of August and November 2016 there have 

been seven transmission system faults that occurred in the ISO 
system, that resulted in the unanticipated loss of inverter based 
generation 

• All transmission line faults cleared in normal tripping time.

• The cause of the inverter based generation loss is under review 
and remediation measures developed

Action Item
ISO is collaborating with other reliability organizations resources 
and inverter manufactures to develop and implementing short, 
medium and long term plan to address this issue
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A suite of solutions will be necessary
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The western energy imbalance market 
continues to grow

• Market Simulation for Idaho is 
completed; Powerex is in process 
of finishing.

• Idaho and Powerex will enter 
parallel operations (none market 
binding) on February 1st.
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Robust energy transfers observed in 4th quarter
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Stay connected

Sign up for the
Daily Briefing at 
www.caiso.com

Download ISO Today
mobile app

@California_ISO

THANK YOU
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