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Remote Access
WebEx:

Meeting Number: 748 742 472 

Meeting Password: LTPP

https://van.webex. com/va n/i.php?fc.D=2171805Q7&Ui
D=491292852&PW=NNTVvYTRhMmM0&Rf=MiM0~

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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Introduction, Schedule% ft *TKV|

!

j Deterministic Model Study Results 

j Presented by Shucheng Liu, Ph.D., CAISO

I Break

t ill

!
i

j

Deterministic Model Study Results (cont.)

Lunch Break

I Stochastic Model Study Results 

Presented by Energy and Environmental Economics (E3)!
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Workshop Logistics
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Restrooms are out the 

Auditorium doors and down 

the far end of the hallway
iSliH >’■nHL

i • ••■HH ^

§*

KHi
"tagjf

\

^SBaMIn the event of an 

emergency evacuation, 

please go to the Opera 

House courtyard, across 

from City Hall
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LTPP Schedule
August

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

26

September
4 Prehearing Conference: Track II and Track IV procedural issues 

Track II Workshop: SCE Operational Flexibility modeling results 

Track II Opening Testimony due: ISO and SCE 

Track IV Opening Testimony due: All other Parties

18

20

23

October
7 Track IV Rebuttal Testimony due: All Parties 

Track IV: Last day to request evidentiary hearings

Track IV: Evidentiary hearings if necessaryLate Oct.

November
Track II Opening Testimony due: All other Parties 

Track II Rebuttal Testimony due: All Parties

1
15
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Thank you!
For Additional Information:

http://www.cpuc.ca.gov/PUC/energy/Procurement/LTPP/ltpp history.htm
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California ISO
Shaping a Renewed Future

Review of Scenario Assumptions and 
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Track 2 system operational flexibility study
n

• 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.

• ISO 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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Agenda

• Model data sources

• Scenario assumption comparison

• Preliminary deterministic simulation results
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data from multiple sources.

x
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several data sources.

Outside CA 
Load Forecast¥ I

L

WECC All Load 
Shapes

jptm/XR

CA Load Forecast 
& Incremental 
Adjustment

I
I
I

i.i 't
0
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Comparison of natural gas price forecasts for 2012 and 

2010 LTPP studies
Natural Gas Prices (2010 $/MMBTU)

2010 LTPP ModelCEC Forecast
PG&E BB PG&E LT PG&E BB PG&E LT

Jan-22
Feb-22
Mar-22
Apr-22

May-22
Jun-22
Jul-22

Aug-22
Sep-22
Oct-22
Nov-22
Dec-22

4.23 4.39 Jan-20
Feb-20
Mar-20
Apr-20

May-20
Jun-20
Jul-20

Aug-20
Sep-20
Oct-20
Nov-20
Dec-20

6.07 6.23
3.99 4.14 6.04 6.20
3.90 4.06 5.87 6.03
4.02 4.17 5.43 5.59
4.15 4.30 5.41 5.57
4.21 4.37 5.46 5.62
4.28 4.43 5.53 5.69
3.96 4.11 5.57 5.73
3.92 4.07 5.59 5.75
4.07 4.23 5.66 5.82
4.40 4.55 5.92 6.08
4.45 4.60 6.17 6.33
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Demand (MW) '
Counterfactual Load
IEPR Self Gen PV 
IEPR Self Gen Non PV 
IEPR Non Event Based DR
IEPR Net Load

58,178
1,364

58,178
1,364

60,755
1,364

58,178
1,364

1,850 1,850 1,850 1,850
93 93 93 93

|54,871
3,103

54,871
3,103

57,448
1,926

54,871
5,312Inc. EE

i Inc. Small PV 710 710 0 1,803
Inc. D-CHP 0 0 0 649...

I Managed Demand Net Load 
Supply (MW)

Existing Resources 
Resource Additions

51,058 51,058 55,522 47,107

SONG is retired 
in three of the 
four scenarios.

50,442
10,360
4,867
5,492

50,442
10,360

50,442
10,259
4,867
5,391

50,442
9,453

i

Non-RPS
RPS
Authorized Procurement

4,867
5,492

4,867
4,586

i0 0 0 0
Imports 
Inc. S-CHP 
Event-Based DR 
Resource Retirements 

OTC 
Nuclear 
Solar + Wind 
Other Renewables 
All Hydro
Other Non Renewables

Net Supply

13,308 13,308 13,308 13,308
0 0 0 548

2,5952,595
17,263
13,146

2,246

2,595
15,017
13,146

2,336
15,392
13,146

2,246

17,263
13,146
2,246

0 0 0 0
0 0 0 0
0 0 0 0

1,871
59,442

1,871
61,688

0 1,871
59,08360,953

Source: CPUC Scenario Tool v5
* Peak demand on the CAISO system assuming l-in-2 weather year except the Replicating TPP scenario, 

which has l-in-5 weather year.
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Load Forecast (MW)
0 0 1,094

6,611
0 01,1.96

7,705
9,916

14,499
26,294

5,536
5,152

-1020
0 1 00 0-1,094LDWP
0 0 9,708

13,725
24,596

5,398
4,477

276 0PG&E_BAY
PG&E_VLY

-484
0 -417350 0-707

-19 -638552 0-1,593SCE
-5 0186 0-318SDGE

SMUD 0 -850 0-591
0 0 6480 0648 0TIDC

-24 -1,055
-1,140

53,427
66,256

1,364 j 
1,364

056,245
70,946

-3,103
-4,890

CAISO
-240CA

Load Forecast (GWh)
0 0 4,255

30,224
0 04,533

32,942
52,945
66,565

117,073
25,700
20,211

2,900
262,283
322,869

-278IID
0 00 0-2,718

-2,590
-3,256
-7,464
-1,473
-1,717

LDWP
PG&E_BAY
PG&E_VLY

0 0 51,246 j 
59,364

891 0
0 -5,076

-6,894
1,131
1,688

0
0 104,403 

24,753 
17,939 
2,900

239,766 
295,083

0SCE
0 -5531 0SDGE

SMUD 0 -5550 0
0 0Q 00TIDC
0 -11,975

-12,530
4,240
4,240

0-14,783
-19,496

CAISO
00CA

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

CPUC Dec 24, 2012 decision
CPUC Scenario Tool V5 and 2009-2011 average of ISO operation data. MW values are pump loads at peak load hours of the regions.

***
*
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Load Forecast (MW)
1,059
6,274
9,163

13,114

0 00 -111,196
7,705
9,916

14,499
26,294

5,536
5,152

-126■ ID
0 00 -81-1,351..LDWP

i PG&E_BAY 
PG&E_VLY

0 0276 -114-915i
0 -417350 -167-1,150

23,175
5,117

-19 -638552 -303-2,711SCE
-5 0186 -64-535SDGE

SMUD
TIDC
CAISO

i ..0 I -850 -49-714i:
6410 00 -7648 0..

50,569
62,847

-24 -1,055
-1,140

1,364
1,364

-64956,245
70,946

-5,312
-7,502

!
-24-797CA

Load Forecast (GWh);
4,0950 00 -1044,533

32,942
52,945
66,565

117,073
25,700
20,211

2,900
262,283
322,869

-334IID
28,888 
48,751 
56,226 
98,106 
23,589 
17,149 
2,833 

226,672 j 
279,637

0 00 -756-3,298
-3,855
-4,847

-11,040
-2,039
-2,043

LDWP
PG&E_BAY
PG&E_VLY

0 0891 -1,231
-1,547
-2,721

0 -5,076
-6,894

1,131
1,688 0SCE

0 -5531 -597SDGE
SMUD
TIDC
CAISO

0 -5550 -464
0 00 -670
0 -11,975

-12,530
4,240
4,240

-6,096
-7,486

-21,781
-27,456 0CA

* CEC 2012 I PER Form 1.5a and 1.5b. Base and High DG-DSM scenarios have l-in-2 weather year while Replicating TPP scenario has l-in-5 weahter year 
** CPUC Scenario Tool V5 and CEC I PER 2013 Preliminary, and Inc CHP is peak load impact at 70% capacity factor 
*** CPUC Dec 24, 2012 decision

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

Load Forecast (MW)
0 1,196

7,122
10,244
14,701
26,383

5,916

0 0-73 01,269
8,032

D
00 0-910 0LDWP

PG&E_BAY
PG&E_VLY

00 0-309 27610,277
15,225
27,461

5,922
5,330

-4170 0-457 350
-6380 -19-973 552SCE

00 -5-187 186SDGE
SMUD -85 4,763 j0 0-482 0

0 6770 00 0677TIDC
-1,055
-1,140

57,244 j 
71,002 |

0 -24-1,926
-3,391

1,364
1,364

58,885
74,193

CA1SO
0 -24CA

Load Forecast (GWh)
0 4,338 

30,936 
52,203

..60,201
107,645 
25,419 
18,355 
2,900 

245,468 j 
301,997

0 0-195 04,533
32,941
52,945
66,565

117,073
25,700
20,211

2,900
262,283
322,868

IID
00 0-2,005

-1,633
-2,419
-4,222

0LDWP
PG&E_BAY
PG&E_VLY

0 1 00891 I
-5,076
-6,894

0 01,131
1,688 0 0SCE

-50 0-807 531SDGE
SMUD -5550 0-1,300 0

00 00 QTIDC
-11,975
-12,530

0 0-9,081
-12,581

4,240
4,240

CAISO
0 0CA

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

CPUC Dec 24, 2012 decision
CPUC Scenario Tool V5 and 2009-2011 average of ISO operation data. MW values are pump loads at peak load hours of the regions.
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11 Statewide Retail Sales - June 2012 IEPR12 Final
2 Non RPS Deliveries (CDWR, WAPA, MWD)
3 Retail Sales for RPS

301,384
12,530

288,854
19,543
2,159

301,384 
12,530 

288,854

301,384
12,530

288,854
19,543
2,159

3=1-2
4 Additional Energy Efficiency
5 Additional Rooftop PV
6 Additional Combined Heat and Power
7 Adjusted Statewide Retail Sales for RPS
8 Total Renewable Energy Needed For RPS 

Existing and Expected Renewable Generation
! 9 I Total In-State Renewable Generation

10 Total Out-of-State Renewable Generation
11 Procured DG (not handled in Calculator)
12 SB 1122 (250 MW of Biogas)
13 Total Existing Renewable Generation for CA RPS
14 Total RE Net Short to meet 33% RPS In 2022 (G Wh)

27,457
5,480
7,486

248,431
81,982

0 0
7=3-4-5-6
8=7*33%

267,152
88,160

267,152
88,160

40,305
13,950

1,110

40,305 |
13,950 

1,110 !

40,305
12,600 

1,319 
i,753 ,

55,976 
32,184 j

55,364
32,796

55,364
26,618

13=9+10+11+12
14=8-13

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

Energy (GWh)
In-State Energy i 

i Out-State Energy ,
High DG-DSM Scenario

Capacity (MW)

1,321
9,418
7,815
1,604

3,636
21,555
18,468
3,087

1,530
7,228
7,189

1,503
2,329
1,507

5,728
13,111
11,284
1,827

2,183
4,384
4,384

2,140
4,813
4,813

9,766
25,323
14,422
10,901

27,805
88,161
69,881
18,28040 822 0 0

1,318 3,159 1,530
7,228
7,189

1,503
2,329
1,507

3,966
9,167
7,341
1,827

3,961 1,525 9,467
24,502
13,601
10,901

26,428 
81,983 
63,703

Energy (GWh) 
In-State Energy

9,397 
7,794

1 Out-State Energy 1,604
Replicating TPP Scenario

18,114
15,027

7,869 3,375
3,3757,869

3,087 I 40 822 0 0 18,280

Capacity (MW) 
Energy (GWh)

1,571 | 3,596
11,016 21,084
9,568 18,180
1,448 2,904

1,530
7,224

l,7i3 
2,635 12,817

5.685 2,082
4,179
4,179

2,140
4,813
4,813

9,759
24,392
14,402
9,990

28,075
88,160
71,232
16,928]

In-State Energy 
Out-State Energy

7,188 | 1,718 | 11,184
1,63336 918 0 0

Page 22
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TPP X3» 41XUS*
*

2012 LTPP 15% 35% 20% 30%I k
mMmrn@

• 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

Page 23
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Step
calcu

Solar and Wind Forecast Errors (as percentage of installed capacity)

dgpv...
Small PV 
Large PV
Solar Thermal! t-30 min 
Wind

High DG-DSM DG PV 
High DG-DSM Small PV 
High DG-DSM Large PV 
High DG-DSM Solar Thermal t-30min 
High DG-DSM Wind 
ReplicatingTPP DG PV 
ReplicatingTPP Small PV 
Replicating TPP Large PV 
Replicating TPP Solar Thermal! t-30min 
Replicating TPP Wind

Base
Base
Base

t-30 min H12-16 
t-30 min H12-16 
t-30 min j H12-16

1.4% 2.7% 2.4% 1.2%
1.6%
3.0%

4.1%
4.3%

4.9% 1.5%
3.7% 1.6%

4.1% 7.4% 5.7% 1.9%Base
Base

H12-16
Allt-30 min 

t-30 min I H12-16
2.3% 2.2% 1.9% 2.1%
0.0% 3.0% 2.8% 1.8%

t-30 min H12-16
t-30 min H12-16

H12-16

3.3% 3.3% 2.8%
10.4%

1.2%
3.7% 7.5% 3.0%
5.2% 9.0% 6.6% 2.1%

All 2.4% 2.3% 2.0% 2.2%t-30 min 
t-30 min H12-16
t-30 min H12-16
t-30 min H12-16

H12-16

\
0.0% 3.8% 2.2%2.9%
3.4% 2.7% 2.5% 1.0%
2.4% 5.7% 4.8% 2.4%
4.1% 7.4% 5.7% 1.9%

All 2.1%t-30 min 2.2% 2.1% 1.8% A

Load Forecast Errors (standard deviation, MW)*

All AllRTPD t-30 min 228 333 410 252
All AllRTD t-5 min 103 189 258 118

* Calculated based on the ISO 2012 operation data
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load-following requirements.

Annual Maximum Regulation and Load-Following Requirements (MW)

2012LTPP . 33Base 1,319 1,390 3,554 3,776
2012 LTPP | 33High DG 
2012 LTPP 33TPP
2010 LTPP Trajectop

1,307
1,213

1,288
1,305

3,454
4,483
3,564

3,976
4,653

1,219 991 4,122 J
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Base Scenario
SCIT Limit

_j
13,665 10,260 11,295 8,447 

8,64710,460.... j.........11,495CA Import Limit 13,865
High DG-DSM Scenario

SCIT Limit 13,853
CA Import Limit 14,053

Replicating TPP Scenario
SCIT Limit 
CA Import Limit

10,896
11,096

11,635
11,835

8,804
9.004

13,692
13,892

10,575
10,775

11,356
11,556

8,505 
8,705...j
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Base and High DG-DSM Scenario ..1
Low Cost 
Mid Cost 
High Cost
Total

137 939 H12-18
H12-18

3.85
600 939 19.06

Ail1,000 717
2,595 3.85 19.06

Replicating TPP Scenario
Low Cost 
Mid Cost 
High Cost
Total

137 845 H12-18 3.47
600 845 H12-18 17.16

All1,000 646 I

2,336 3.47 17.16 j

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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Preliminary Deterministic Simulation 

Results
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Total Upward AS and Load Following Shortage
„»r

6,000 - 5,359—

■:W5,000 -
4,253

C-. 4,000 -
§
S

2,621S 3,000 - IS
2,000 -

1,036

1,000 - 4S5—.
0 0 0 jr

0 -
High DG-DSMBase Base + SONGS RepTPP

Scenario

■ No Extended DR Available Hours Extended DR Available Hours

Note: Rep TPP scenario 5,359 MW shortage includes 359 MW Unserved Energy
Page 29

k ) California ISO
$kaf>mg cr hskue

SB GT&S 0154696



load-following shortages

Number of Hours with Upward Shortage
16

16 -

14
12

12

2.
i io -
z
"6 8«
ja
E3 6 -
Z .4 ■4 -

2
12

r0 0 0
0

High D6-DSMBase Base + SONGS RepTPP

Scenario

■ No Extended DR Available Hours Extended DR Available Hours
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CA Annual Generation Emission

■* / /50 -
44 ?

45
393

40 -

m§ 35 •
H

g30' 
E 25 *

o 20 -
I
E 15 -

LL1

10 -

r5 -

0 -
High DG-DSMBase Base + SONGS RepTPP

Scenario
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CA Annual Average Emission by Generation

f250

203
i' ■ft ■I■■ ■i200 H

■B
WmrnI ■■ii»t>

* ■■i■o•S 150 m ■i m wmm■H
dt' mmwmmmM m§I 100 —■ ■■IE ■ —
yj ■

50 -
■111fill

o ■
High DG-DSMBase Base + SONGS RepTPP

Scenario
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Emission Attributed to Meet CA Load

70 -

19.160 ■ 17.0
15.9

§ 50 * 1:' : ■111i— fm■ih ■■■■■ ■I 40 - m■■I
ON ■■■s » ■T 30 -i ■ ■i." 147.2 44.2 W;I I ■■39.3E 20 - I ■■Im

10 - r
o -

High DG-DSMBase Base + SONGS RepTPP
Scenario

CA Generation 1 . Import
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Production Cost to Meet CA Load
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ISO Annual Total Net Import
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ISO Maximum Net Import and Export
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Histogram of the ISO Net Import
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Histogram of the ISO Net Import
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Histogram of the ISO Net Import
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types of units

CA Average Capacity Factor
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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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7/22/2022Hourly CA Generation by Unit Type
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DSM scenario

ISO Energy Balance and Price 3/26/2022
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Takeaway m

l¥

• 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
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