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Remote Access

WebEX:

Meeting Number: 748 742 472
Meeting Password: LTPP

hitps://van.webex.com/van/i.php?ED=217130507 &UI
D=491292852&PW=NNTYyYTRhMmMO&RT=MIMO

Call in:

Phone #: 866-812-8481
Passcode: 9058288#

Remember to use *6 on your phone to mute or unmute:
Upon entry to the call, please place yourself on mute, and remain on mute
unless you are asking a question
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https://van.webex._com/va_n/i.php?fc.D=2171805Q7&Ui
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tic Model Study Results (cont.)
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Presented by Energy and Environmental Economics (E3)

Presented by Shucheng Liu, Ph.D., CAISO

Stochastic Model Study Results
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Restrooms are out the
Auditorium doors and down
the far end of the hallway

In the event of an
emergency evacuation,
please go to the Opera
House courtyard, across
from City Hall
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4 |

hop: ISO Operational Flexibility modeling results
Track IV Opening Testimony due: SCE LCR modeling results

4 Prehearing Conference: Track |l and Track IV procedural issues
18 Track Il Workshop: SCE Operational Flexibility modeling results
20 Track Il Opening Testimony due: ISO and SCE

23 Track IV Opening Testimony due: All other Parties

7 Track IV Rebuttal Testimony due: All Parties
Track IV: Last day to request evidentiary hearings

Late Oct. Track IV: Evidentiary hearings if necessary

1 Track Il Opening Testimony due: All other Parties
15 Track Il Rebuttal Testimony due: All Parties
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Thank you!
For Additional Information:

[ltpp history.htm
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http://www.cpuc.ca.gov/PUC/energy/Procurement/LTPP/ltpp

California ISO

Shaping o Renewed Future

CPUC LTPP Track 2
August 26, 2013

Shucheng Liu, Ph.D.
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2 w@m mmmai flexibili

« CPUC requested the ISO conduct a system operational
flexibility modeling study using the Standardized
Planning Assumptions and Scenarios as determined in
the CPUC Dec 24, 2012 decision (12-03-014).

« ISO conducts the operational flexibility study using a
Plexos production cost simulation model.

« |SO studies: 1) Base scenario, 2) Replicating TPP
scenario, 3) High DG-DSM scenario, and 4) Base
scenario with SONGS.

* SONGS is retired in the first three scenarios. Assessment of local reliability needs
without SONGs is address by separate studies.
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Model data sources

Scenario assumption comparison

Preliminary deterministic simulation results
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Outside CA
Load Forecast

N
" . : P
\\ :
\
‘ WECC All Load
W Shapes
N CA Load Forecast S
& Incremental
Adjustment

ISO

ik Fisare
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CEC provi

« Comparison of natural gas price forecasts for 2012 and
2010 LTPP studies

Natural Gas Prices (2010 S/MMBTU)

CEC Forecast 2010 LTPP Model
PG&E BB PG&E LT PG&E BB PG&E LT

Jan-22 4.23 4.39 Jan-20 6.07 6.23
Feb-22 3.99 4.14 Feb-20 6.04 6.20
Mar-22 3.90 4.06 Mar-20 5.87 6.03
Apr-22 4.02 4.17 Apr-20 5.43 5.59
May-22 4.15 4.30 May-20 5.41 5.57
Jun-22 421 4.37 Jun-20 5.46 5.62

Jul-22 4.28 4.43 Jul-20 5.53 5.69
Aug-22 3.96 4.11 Aug-20 5.57 5.73
Sep-22 3.92 4.07 Sep-20 5.59 5.75
Oct-22 4.07 4.23 Oct-20 5.66 5.82
Nov-22 4.40 4.55 Nov-20 5.92 6.08
Dec-22 4.45 4.60 Dec-20 6.17 6.33

SB GT&S 0154682



I

spbiag R Fiike

b

i
.

California ISO

i

il
i
o

0154683

SB_GT&S



emand (MW) *

IEPR Self Gen Non PV
IEPR Non Event Based DR

Inc. Small PV

Managed Demand Net Load
MW

SONG is retired
Resource Additions A in thl"ee Of the
Non-RPS four scenarios.

Authorized Procurement

Resource Retirements

Solar + Wind

AllHydre
Other Non Renewables

Source: CPUC Scenario Toolv5
* Peak demand on the CAISO system assuming 1-in-2 weather year except the Replicating TPP scenario,
which has 1-in-5 weather year.

: Califgzmyim ISO
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* CEC 2012 IPER Form 1.5a and 1.5b. Base and High DG-DSM scenarios have 1-in-2 weather year while Replicating TPP scenario has 1-in-5 weahter year
** CPUC Scenario Tool V5 and CEC IPER 2013 Preliminary, and Inc CHP is peak load impact at 70% capacity factor

***% CPUC Dec 24, 2012 decision

#*%% CPLC Scenario Tool V5 and 2009-2011 average of 1SO operation data. MW values are pump loads at peak load hours of the regions.

Cali&amim IS
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117,073

4,240 -7,486 0 -12,530 279,637

* CEC 2012 IPER Form 1.5a and 1.5b. Base and High DG-DSM scenarios have 1-in-2 weather year while Replicating TPP scenario has 1-in-5 weahter year
** CPUC Scenario Tool V5 and CEC IPER 2013 Preliminary, and Inc CHP is peak load impact at 70% capacity factor

*** CPUC Dec 24, 2012 decision

*%x* CPUC Scenario Tool V5 and 2009-2011 average of 1SO operation data. MW values are pump loads at peak load hours of the regions.

California IS

o Fisgare
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74,193

301,997

* CEC 2012 IPER Form 1.5a and 1.5b. Base and High DG-DSM scenarios have 1-in-2 weather year while Replicating TPP scenario has 1-in-5 weahter year
** CPUC Scenario Tool V5 and CEC IPER 2013 Preliminary, and Inc CHP is peak load impact at 70% capacity factor

***% CPUC Dec 24, 2012 decision
**%k% CP|C Scenario Tool V5 and 2009-2011 average of 1SO operation data. MW values are pump loads at peak load hours of the regions.

iR

Califgymim IS
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Retail Sales for RPS 288,854 288,854 288,854

Additional Combined Heat and Power

Total Renewable Energy Needed ForRPS | 8=7"33%
Expected Renewable Generation

Total Existing Renewable Generation for CARPS 13=9+10+11+12

Source: CPUC Scenario Tool v5
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Base Scenario
Capacity (MW)

In-State Energy
Qut-State Energy |
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Californ

2010 LTPP LN [ W N
2012 LTPP 15% 1. 35% L 20% ) 30%

Wy &
W, P
e

The shift from Hourly Schedule to Intra-Hour Schedule reflect
combination of FERC Order 764 and Energy Imbalance Market

The scheduling assumptions affect Regulation and Load-Following
requirements calculated in Step 1

> California ISO
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Solar Thermal

* Calculated based on the 1SO 2012 operation data

Califg;mim ISO

Pk
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Annual Maximum Regulation and Load-Following Requirements (MW)

2012 LTPP 33High DG

- 2010LTPP Trajectory 1,219 981 3,564 4,122

California ISO
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Base Scenario

High DG-DSM Scenario
SCIT Limit

Replicating TPP Scenario
SCIT Limit
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ase and High DG-DSM Scenario

| Total | 2,336 | 3.47 | 17.16

Note: The demand response assumptions were made in 2010 LTPP study and scaled
proportionally to match the total capacity in the 2012 LTPP Track 2 study scenarios.
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Total Upward AS and Load Following Shortage

Base Base + SONGS High DG-DSM Rep TPP
Scenario

B No Extended DR Available Hours @il Extended DR Available Hours

Note: Rep TPP scenario 5,359 MW shortage includes 359 MW Unserved Energy

£ California ISO

R Ty
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Number of Hours

e

Base Base + SONGS

High DG-DSM Rep TPP

Scenario

B No Extended DR Available Hours

Wi Extended DR Available Hours
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CA Annual Generation Emission

Base + SONGS

Scenario

High DG-DSM
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CA Annual Average Emission by Generation

Base + SONGS High DG-DSM
Scenario
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70

60 -

30

20 -

Emission {Million $-Ton)

10

California ISO

b it Bk

Emission Attributed to Meet CA Load

Base + SONGS High DG-DSM Rep TPP
Scenario

M CA Generation B import
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5,000,000 -
4,500,000

4,000,000 -

3,500,000 -
3,000,000 -

2,500,000

Cost ($000)

2,000,000
1,500,000
1,000,000 -

Production Cost to Meet CA Load

Base + SONGS

High DG-DSM

Scenario

W CA Generation

Import

SB GT&S 0154701



Netimport (GWh)

50,000
45,000
40,000
35,000
30,000
25,000
20,000
15,000
10,000

5,000

.

ISO Annual Total Net Import

.
o

Base Base + SONGS High DG-DSM Rep TPP
Scenario
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Import & Export (MW)

14,000

12,000

10,000

8,000

6,000

4,000

2,000

ISO

ik Fisare

ISO Maximum Net Import and Export

Base Base + SONGS High DG-DSM

Scenario

@ Maximum Net import (MW} i Maximum Net Export (MW)
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Histogram of the ISO Net Import
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Note: there are 691 hours with net export
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Capacity Factor (%)

CA Average Capacity Factor

Base Base + SONGS High DG-DSM

Scenario

cceT

GT EST
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CA Average Number of Start

102 .6

 Eeaaw

Number of Start per nit-Year

o },%zng/

Base Base + SONGS High DG-DSM Rep TPP
Scenario

California ISO
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ISO Energy Balance and Price 7/22/2022
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ISO Available Capacity Usage 7/22/2022
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Hourly CA Generation by Unit Type 7/22/2022

60,000
55,000

50,000
45,000
40,000
. 35,000
% 30,000
25,000

20,000
15,000
10,000

5,000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Hour

m Nuctear m CHP w Coal Ol BHydro 8 CCGT @ PumpedStorage s GT mDR m ST m NonRPS m Renewable

California ISO

b it Bk

SB GT&S 0154711



30,000

25,000

20,000

15,000

10,000

(Mw)

5,000

-5,000

-10,000

> California ISO

i P

nergy b
scenario

lance on

ISO Energy Balance and Price

3/26/2022

18 19 20 21 22 23 24

gy

B Non-Renewable 228 Renewable

Hour

Load s Price

60.0

50.0

40.0

W
©
o]

200

10.0

0.0

Price ($/MWh)

SB GT&S 0154712



linary results:

ed on the prelin

 Demand response program should revised to extend and
reduce shortage window

» Local capacity requirements without SONGs is a
separate assessment but should be considered into
residual system shortage results

 Assessment of alternatives needs to be considered

SB GT&S 0154713



-9 California ISO

Shaping o Renewed Future

Shuchen

Liu, Ph.
California ISO
sliu@caiso.com
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