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WebEx
Meeting Number: 749 519 939 

Meeting Password: Itpp

https://van.webex.com/van/i.php?ED=2027
38302&U1D=491292852&P¥¥=NZWM0MT
AzYTBk&RT=MiMO

Call in #:
866-812-8481
Note: *6 to mute/unmute

Passcode:
9058288#

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

Modeling Assumptions

Lunch

(Modeling Assumptions (cont)

|V|PSHPV Preliminary Results

BreakI

Preliminary Results (cont)

13:45-4: Wrap-up / Next steps
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Workshop Purpose
• Review current operating flexibility study 

methodology
• Review preliminary results on the 2012 

LTPP base case
• Next steps for studies

4
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Roadmap
2013 - System2012 - System

ModelingPLANNING 
STANDARDS (6/21) ±

Need Determination

_ 17
Meeting NeedsSCENARIOS

v
(D.12-12-010)

AUTHORIZATION 
System Needs

\ X
\

■V

SONGS Local Capacity 
Requirements Studies

Track 1 Local Area Needs in LA Basin & 
Big Creek Ventura (D.13-02-015) \

\
\SDG&E PPTA Application (D.13-03-029) CAISO 2013/14 TPP
\

V
Op Flex Meeting 1

Bundled Rules / Plans

Op Flex Meeting 2

Op Flex Meeting #5
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About 2012 L 

Track 2 study

• CPUC requested the ISO conduct an operational 

flexibility modeling study using the Standardized 

Planning Assumptions and Scenarios as determined in 

the CPUC Dec 24, 2012 decision (12-03-014).

• ISO proposed to conduct the operational flexibility study 

using a Plexos production cost simulation model.

• ISO plans to study: 1) Base scenario, 2) Replicating TPP 

scenario, 3) High DG + High DSM scenario, and 4) the 

Early SONGS Retirement sensitivity case.
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• Model assumptions and data sources

• Preliminary results of Base Scenario

• Proposed study schedules

• Response to stakeholder comments on study plan

Page 8
k ) California ISO

Shaping cr thawed hrfure

SB GT&S 0173596



A*V.--J ...'A ••/ A A. AA; A A A A fSsK AS AAA !,»• A A -
■ ■ •■■-:■

' . ' : ?

Model Assumptions and Data Sources
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analysis - reserve requirements

• WECC reserve requirements
- Spinning = 3% of load
- Non-spinning = 3% of load
- Regulation = 1 % of load (outside CA)
- Load following up and down were based on the ISO 

2012 Energy Imbalance Market study assumption 

(outside CA)
- Regulation and load following requirements outside

,s </• updated according to TEPPC 2022 PC1
Case
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• In CA as a generation cost adder: v 

C02Cost Adder = $24.13/MTon
• In WECC, except CA and BPA, as a CA import hurdle 

rate (an adder to wheeling charge):
Hurdle Rate = 0.435 MTons/MWh * 24.13 $/MTon = 

$10.50 /MWh
• BPA to CA hurdle rate:

Hurdle Rate = 20% x $10.50 = $2.10/MWh 

- Refer to ARB rules
http://www.arb.ca.qov/reqact/2010/qhg2010/qhqisoratta.pdf

*»S»*
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Load Forecast {MW1

LDWP 7,705
9,916 __

1,094 0 0 0 §,611
0P61- 4ii 9,3070.:s..

P6&E VLY 14,499
2§,29£
5,536

707 183 0 417 13,191
SCE l,........ 332 23,7126:
SDGE ’'8 70 5 0 5,143
sm 5,152 85 4,47759
TIDC
CA1SO

648 0 0 0 0 I ■

8«#249 71® ijss
1,140

3,101 24 51,353
CA 70,946 4,890 710 24 §4,182 j

Load Forecast (GWh)

32 5-i 2 30.224

^3&=_SAV
=GSE_VLY

52,945 2,590 436 43.919 43.?’q

66f565 3,256 548 57,
117,073 7,464 ICS 645 6 894564

:
SCN3E !

2C.2ii
1,473 212 5

0SA'c-O 1.7 939
TOC 2,900

262,283
322,869

- 0 
245,341 
301,214

‘ 300
23.3,367
288,6*4

2,159CAISO M,783 11,975
12,530CA 19,496 2,159 *

* CEC 2012 iPEi Form 1.5a and 1.5b
** CPUC Scenario Tool V4 and CEC tPER 2013 Preliminary

CPUC Scenario Tool V4 and 2009-2011 average of ISO operation data 
CPUC Dec 24,2012 decision****
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• CPUC Track 1 decisions
- SDG&E 343 MW
- SCE 1,400-1,800 MW

■ <1,200 MW gas fired resources
■ >150 MW preferred resources
■ <600 MW preferred resources or storage
■ >50 MW storage

• CEC and CPUC recommendation
- SDG&E - 343 MW GT
- SCE - 900 MW CCGT, 100 MW GT, 50 MW storage
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High 0(j * High
a1; Values in OW1' t(i! Hi,- Year ?tj?2 Kepiii -sT snjr. TPPBaseformulalt*-m

Won IPS Deliveries (CDWR, WAPA, MWD]2 12,530 12,5; 12,530

Additional Energy Efficiency 19,543 27,4574 0

■ • JO"

Additional Combined Heat and Paw6 G 2,4 So

Total Renewable Energy Needed For IPS 8=7* 33%8 88,160 95,322 81,812

ar.o Expected Pe^ecsoie Generation

Total In-State Renewable Generation9 40,305 40,305 40,305

Procured PG (not handled in Calculate11 1,110 1,1101,IJ

Total Existing Renewable Generation for C.A RPS ■ , w:12=9+ 10+11 -„-55,J64

, ^ 32,796Total RE Wet Short to meet 3396 RPS in 2022 (GWh)13 13=1-12 39,957 26,618

Source: CPUC RPS Calculator v4
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Hiewduie rcbuuroeb.
Existing Renewable Portfolio

Biogas £non-,ass
Geothermal

8,0430)
16,589.4

1.084.8 1,603.7 6.437.3
2,190.1 1,887.1 14,702.2

Small Hydro 7,228.31,329.1 39.7 7,188.6
Solar PV 1,005.5 2,329.1 822.0 1,507.1

149.4Large Solar PV 150.0 : 194.0
Small Solar PV 48.0 0.0 73.973.9
Solar Thermal 738.0 0.0 1,413.4
Wind
Total

5,456.2
12,001.7

19,346.6
55,365.1

9,405.2
13.951.7

9,941.4
41.413.4

RPS {New} Renewable Portfolio

Bo gars 136.2 954.5 0.0 954.5
Biomass 56.8 422.9 0.0 422.9

3,765.6Geothermal 
Small Hydro

687.8 4,965.3 1,199.7
0.0 0.0 0.0 0.0

Large Solar PV 5,577.8 .12,767.3 1,632.6 11,134.7
Small Solar PV 2,134.9

1,402.0
4,309.6 0.0 4,309.6

Solar Thermal 3,399.3 0.0 3,399.
Wind
Total

2,148.9
12,144.3

5,976.9
32,795.8

1,496.0
4.328.3

4,480.9
28,467.5
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New Large Scale So'arPV

Crysta 1468 2,729JCffifla,

Thin-Film 4,410
5,578

10,038 _ 
12~767 ,Tots:

New Sola'' Thermal■
1,252 2,926SCliQF hernia

Total 3399 J1,402

•Riverside East
Rice Solar Energy (formerly "Solar Reserve (Rice Solar)")

TDD 1378
2012 LTPP 15% 35% 20% 30%

Page 20
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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 5.735.57
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

Page 21
k ) California ISO

Skapmg a «d hAks

SB GT&S 0173609



ts:i«

■ ■ '

co2CEC

• CEC 2013 IPER preliminary forecast
- $24.13/Mton (or $21.89/Ston) in 2012 dollars
vs.
- $36.30/Ston in 2010 dollars for 2010 LTPP Study

Page 22
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• WECC path ratings and wheeling charges
- TEPPC 2022 PC1 Case

• Southern California Import Transmission (SCIT) and CA 

simultaneous import limit
- SCIT calculation tool

• CA import hurdle rate
- $10.50 /MWh adder to wheeling charge of import into 

CA (except import from BPA)
- $2.10/MWh adder to wheeling charge of import from 

BPA into CA
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Solar Forecast Errors (as percentage of installed capacity)

167

I e. nO/ 8/ o f\£u-T "I

20^2 O' Sms’ t-30 min Hour! OTb

2 7:c 2.4%1.4%2C12LTPP Base DGPV t-30 min Hourl2-16
2012LTPP i_« d b tr L6PV Houril-lc

7.4% 1.9bSolar Thermal 4.1%2012LTPP Base t-30 min Hourl2-16

Wind Forecast Errors {as percentage of installed capacity)

All 2.3% 2.2% 2.1% ,Wind2012 LTPP Base t-30 min

Load Forecast Errors (standard deviation, MW)*

P
216

”332012 LT Base t-30 ir' 252TfJ?Ai 410
All2012LTPP RID t-S min 189Base 103 258 ns

* 2010 LTPP load forecast errors are based on the ISO 2010 operation data, 2012 LTPP based on the ISO 2012 operation data
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2012 LTPP Base Scenario Monthly Maximum Requirements (MW
KBS

§8? ^___ t AC

967 1,337 2,986
2,449

3,19
685 701 3.110jv;o

767 2,511 2,972Apr 670
May 674 800 2489 2,752.

700 878 2,058Jun 2,251
7 3,01 2,68Jtil i,o;:

3,030691 9i ■ 2,672
3,245

Aug
Sep 1,289 1.0.U 2,690
Oct 1,307

1,251
1,056 2,873 3,742
1,068 2,877 3,776Nov

Dec 956 1,341 2,922 3,520

Annual Maximum Regulation and Load-following Requirements (MW)

71Q QQ1 .,12,
3,0852012 LTPP Base 1,307 1,365 3,776
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prices.

• Model regulation-down and load following-down 

requirements as hard constraint (cannot be violated)

• Set Dump-Power price to -$300/MWh

• In case of over-generation
- High positive load following-down price
- -$300/MWh energy price

Page 26
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• Ramp rates calculated based on the Master File data

• Forced and planned outage rates based on the ISO 

2006-2010 operation data or NERC GASDS data

• Reserve sharing across Balance Authority Areas

• SCIT and CA import limits based on improved SCIT tool

• More detail modeling of solar thermal with storage

Page 27
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Preliminary Results of Base Scenario
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Prelimir
shortag

• Conducted Need Run simulations for March and July

• Found no upward shortage or over-generation

• Utilizes all import capability and almost all available 

capacity* on peak-load day

• Exports energy for some hours in March
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ISO Energy Balance and Price on 07/22/2022
60,000 350.00

1
- 300.0050,000

1- 250.00
40,000

- 200.00 5
1

^ 30,000 - w1
- 150.00 g

•c
Q.

20,000 -
- 100.00

10,000 - - 50.00

0 - 0.00
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

LoadGeneration ■ Net Import Average Energy Price
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ISO Available Capacity Usage on 07/22/2022
60,000 6,000

50,000 5,000

40,000 - 4,000

§ 52 2
£■ 30,000 - - 3,000 <u
u 2rea 3re Ou

20,000 - - 2,000

10,000 - - 1,000

0 0
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

: Upward Reserve Available Capacity ....... Forced Outage -—Planned OutageGeneration
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ISO Energy Balance and Price on 03/26/2022
35,000 40.00

30,000 - 35.00

25,000 _
- 30.00

t
f
fl

20,000 -
- 25.00 ~

515,000 - 15 - 20.00 ^1
10,000 - CU

•c
- 15.00

5,000 -

- 10.00
0 -

■■ ■ ■ ■ . ■ ■ ■ 19 20 21 22 23 24
- 5.00-5,000

-10,000 0.00
Hour

LoadGeneration . Net Import Average Energy Price
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ISO Available Capacity Usage on 03/26/2022
50,000

- 14,000
45,000

40,000 12,000

35,000 

5 30,000
- 10,000

52 - 8,000 §
£■ 25,000 -
Uro
ro- 20,000 - 

15,000 -■

Qi

S
-- 6,000 §

■ 4,000
10,000 -

- 2,000
5,000 --

0 Li o
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

Upward Reserve Available Capacity ——Forced Outage —Planned Outage'Generation
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Planned Study Schedule
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• May 2013
- Full-year deterministic simulation of Base Scenario

• July 2013
- Deterministic simulation of other two scenarios and 

early SONGS retirement sensitivity case
• August 2013

- Stochastic simulation of one or two scenarios
• November 2013

- Deterministic simulation of 2018 case
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Response to Stakeholder Comments on
" 1 ’ I; 11 ; / l.an
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ment calculation to a 15-min interval.

• Stakeholder comments
- May reduce a conservative bias
- Potentially underestimates flexible capacity

requirement
I>-\:h production cost simulation
interval

• ISO Response
- Hourly interval aligns with operational practice
- ISO plans to keep hourly interval in Step 1 calculation

Page 37
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errors in
Step 1 calculation.

• Stakeholder comments
- St could be useful
- It should go down to t-15 minutes
- Forecast error should be calculated over the hour

• ISO Response
- ISO performs last load forecast before real-time unit

commitment at t-30 minutes
- t-30 minute forecast covers the next hour
- ISO plans to use t-30 minute forecast errors in Step 1

calculation
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ISO
production cost simulations.

• Stakeholder comments
- Is a good baseline simulation and can be easily

replicated by other parties
- Should be combined with stochastic simulations
- May focus only on months with potential shortage or

over-generation
• ISO response

- ISO will conduct full-year hourly deterministic
simulations for the three scenarios and one sensitivity 

case requested by s ; J OC
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selected months.

• Stakeholder comments
- May not be necessary
- Better reflect the day-ahead unit commitment process 

and require less computing power
• ISO response

- ISO is evaluating the options to augment the
deterministic results using stochastic simulations
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• Stakeholder comments
- Support the approach
- Need more information
- Do not see much value in running a limited stochastic

analysis using Plexos
M* r>\< MtlK'.S i /'' »' f " -fl'K- ''-Mi' /\,< 4: ; f \\,AU

• ISO response
- ISO is evaluating the options to augment the 

deterministic results using stochastic simulations

Page 41
k ) California ISO

Shaping cr thawed Future

SB GT&S 0173629



v-r-
v'<: ■

* •• H •..?!.. > :» a. v a ;..j -,v s,i »,■ « aa. am a, v; » * •*? in a m: ; & *>< » a » « *
* 3 5S'V'' ■

calculated by technology and vintage.

• Stakeholder comments
- Classify resources on the basis of size or on the basis 

of particular technologies within a technology (such as 

LMS100, LM6000 etc.)
• ISO response

- ISO is refining the calculation based on available
information
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ISO r
on operational data.

• Stakeholder comments
- Benchmark against an industry standard
- Feed annual outage rate into the model and optimize 

it over months
• ISO response

- ISO is refining the n ■ ■s-.S ,'.v i< :■ i< ' Mif -v r-.j ■ >:C/-
rates with that from NERC GADS database

- Model uses annual outage rates
- ISO will assess method to optimize planned outage

over months
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capacity shortages in simulation.

• Stakeholder comments
- Use the perfectly flexible resource instead of generic 

GT units
- Use finer tiered-cost structure with t, <>, < > / ; •t - 3

GT nu4 ,
• ISO response

I' / > I' C 41, -y st structure and perfectly 

flexible resource methods
- The cost tiers will be refined
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• Stakeholder comments
- Consider what the ISO proposed in Transmission

Planning Process for reserve sharing across Balance
Authority Areas

• ISO response
- ISO will implement reserve sharing in the model
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Shaping a Renewed Future

Thank you!
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