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Methodology for determining flexible capacity
procurement requirements

CPUC/CEC LTPP Portfolios

— Work with IOUs to choose a portfolio that best represents their
RPS trajectory

* Methodology for 2014 through 2016
— Develop 1-minute data by RPS CREZs
— Calculate intra-hour flexibility needs

— Calculate maximum monthly reserve requirements
« Calculating maximum continuous ramp

« Calculate maximum 3-hour ramps

» California ISO Slide 2

SB GT&S 0535588



Recommended methodology for determining

monthly flexible capacity — Interim proposal

 Methodology

FleXIblllty NeedMTHy= Max[(3RRHRX)MTHy] + MaX(MSSC, 3.5%*E(PLMTHy)) + &
Where:

Max[(3RRurx)MTHy] = Largest three hour contiguous ramp starting in hour x
for month y

E(PL) = Expected peak load
MTHy = Month y
MSSC = Most Severe Single Contingency

¢ = Annually adjustable error term to account for load forecast errors and
variability

« Methodology beyond 2016 needs to be developed

2 Caliﬂ
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Joint Parties proposed flexible capacity counting
conventions for non-hydro

Start-up time greater than 90 minutes

EFC = Minimum of (NQC-Pmin) or (180 min * RRavg)
Start-up time less than 90 minutes

EFC = Minimum of (NQC) or (Pmin + (180 min — SUT) *

RRavg)

Where:
EFC: Effective Flexible Capacity
NQC: Net Qualifying Capacity
SUT: Start up Time
RRavg: Average Ramp Rate

California 15O
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Monthly RA Procurement & Peak Load — 2011
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Monthly RA Procurement & Peak Load — 2012
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ctual RampsVs\.Recommendeﬁd RA Flexible
Capacity - 2011

Actual Ramps vs. Recommended RA Flexible Capacity - 2011
16,000
14,000
12,000
10,000
= 8,000 |
6,000 E—
2.000 —
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
# max_ramp 8,134 A 6,686 | 5453 | 7,333 | 7,040 | 11,382 13,594 | 14,307 | 14,042 9,510 | 6,984 | 7,641
# 3-Hr_Ramp 7,319 | 6,770 | 5168 | 5688 | 5942 | 6,732 7,815 | 7,702 | 7,251 | 6,767 | 6,433 | 7,098
m3-Hr_Ramp+3.5% 8,519 | 7,970 | 6,368 | 6,888 | 7,142 A 8,127 | 9,350 | 9,209 | 8,845 | 8,053 | 7,633 | 8,298
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ctual Rampsvs\./;Recommended”\RA Flexible
Capacity - 2012

Actual Ramps vs. Recommended RA Flexible Capacity - 2012
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

mmax_ramp_2012 | 8,093 | 7,244 7,545 | 6,163 | 7,711 | 8,577 112,486 12,760 11,851 | 6,603 | 5,972 | 6,834
m3_Hr 2012 7,654 7,169 | 7,031 | 5484 | 6,250 | 5237 | 6,367 | 7,316 | 6,591 | 6,422 | 5,801 | 6,687
w3-Hr+3.5%_2012; 8,854 | 8,369 A 8,231 | 6684 | 7,526 | 6,531 | 7,867 | 8,956 @ 8,101 | 7,940 | 7,001 | 7,887
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aximum Continuous Net Load Ramps 2011,
2012, 2020
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2012

Monthly breakdown of available flexible capacity -

Effective Flexible Capacity Breakdown - 2012
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0 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

# Combined Cycle| 6,380 | 7,127 | 5205 | 5405 | 8,178 | 8,320 | 9,354 | 9678 | 9,097 | 7,023 | 6,703 | 7,246
m Gas Turbines 3,161 | 3,460 | 3,209 | 3,218 | 3,301 3,345 | 3,307 | 3,563 | 3,572 | 3,194 | 3,109 | 3,253
# Hydro 3,253 | 3,013 | 4302 | 3,297 | 4154 | 4622 | 4,863 | 4,746 @ 4112 | 2978 | 2,438 @ 2788
@ Pump Storage 20 184 424 424 424 1,027 | 1,007 | 1,027 | 1,431 1,232 | 1,431 828
© Steam Turbine 8417 | 6,168 | 7,658 | 8,053 | 10,133 | 9,988 | 10,529 10,474 | 9,996 | 9,799 | 9,738 | 9297
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20°

onthly breakdown of available flexible capaci

Effective Flexible Capacity -2012
OTC vs. Non-OTC
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Pmin of Monthly RA capacity - 2012

Monthly RA Capacity - 2012
Minimum Load
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0 Jul Oct

& Hydro 27 32
u Pump Storage 176 166 176 259 259 259 176
w Steam Turbine | 1,275 868 1,140 | 1148 | 1376 | 1296 | 1336 | 1336 | 1,296 | 1296 | 1296 | 1,296
® Gas Turbine 1,723 | 1906 | 1,791 | 1808 | 1,801 | 1,881 | 1,883 | 1942 | 1961 | 1820 | 1,771 | 1,752
mCombined Cycle| 4,004 | 3849 | 3659 | 3842 | 3,850 | 4335 | 4695 | 4835 | 4835 | 4504 @ 4714 | 4569
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Available EFC (less 8% for forced outages & forecast errors)

vs. Required Flexible Capacity - 2012

Effective Flexible Capacity - 2012
& Expected 2014 needs
45,000
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35,000
S 30,000
=
25,000
20,000
15,000
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0 .
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
wGen 30,081 | 29,431 | 35,219 | 29,956 | 34,536 | 38,009 | 39,430 | 39,852 37,985 | 32,881 | 31,193 | 31,775
m Flexible Capacity| 19,532 | 18,357 | 19,134 | 18,766 | 24,094 | 25118 | 26,735 | 27,129 | 25952 | 22,289 | 21,545 | 21,540
i 3-Hr+3.5%_Pk 8,854 | 8369 | 8,231 A 6684 | 7,526 | 6,531 | 7,867 | 8,956 | 8,101 | 7,940 | 7,001 | 7,887
w2014 Old Profile | 10574 | 10685 | 10484 | 9218 8378 6724 8861 7654 8521 9309 | 10065 | 11928
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- Contact information

For more details:

Clyde Loutan
Work: (916) 608-5917
Cell: (916) 802-0328

email: cloutan@caiso.com
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