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Memorandum

To: 1SO Board of Governors

From: Keith Casey, Vice President, Market & Infrastructure Development
Date: October 28, 2015

Re: Update on renewables in the generator interconnection queue

This memorandum does not require Board action.

EXECUTIVE SUMMARY

This briefing provides the status of renewable generation in the ISO’s generator
interconnection queue as of October 9, 2015. Key highlights include:

1. The current ISO queue contains approximately 35,900 MW (23,900 MW
renewable) actively seeking to interconnect to the ISO controlled grid.

2. Changes in renewable projects in the queue since the last generator
interconnection queue update on July 9, 2015 include 911 MW of project
capacity that reached commercial operation, 1,348 MW of project
withdrawals, and one new 35 MW independent study project.

3. Compared to the amount of new generation needed to meet the year 2020
33% Renewables Portfolio Standard mandate, the ISO queue currently
contains approximately four times the additional capacity needed.
Currently 53% of the project capacity has completed the study process,
which is lower than normal due to the large number of cluster 8 projects
that entered the study process in April.

4. While not considered renewable generation, energy storage projects
represent a significant portion of the capacity in the ISO queue. Currently
there are 61 energy storage projects totaling 7,437 MW in clusters 7, 8
and the independent study process. The technologies include battery,
pump storage, molten salt, flywheel and rail energy storage.
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DISCUSSION

The following graphs illustrate the renewables in the ISO queue from several
perspectives.

Figure 1 shows the amount of renewable generation in the interconnection queue over
time and breaks out the types of renewable capacity. During the June to October 2015
period, the queue experienced a net reduction of 2,224 MW in renewable projects.

Figure 1
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Figure 2 displays the amount of renewable capacity in the queue by study group and
shows the capacity reductions within each study group. The active project portion of
each bar, shown in blue, represents the October 2015 capacity that remains in the each
study group. Since the June 2015 update, 2,259 MW of renewable capacity exited the
gueue, 1,348 MW coming from project withdrawals, and 911 MW from projects that
reached commercial operation. One 35 MW independent study process project entered
the queue during the period.

Figure 2

Renewable generation capacity in the ISO queue by study group
(changes by study group since June 2015 update)
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Figure 3 provides insight into the amount of generation capacity in the ISO queue by
project size and type. Solar PV is the dominant generating technology for all size
ranges except for the 500 to 1,000 MW category. Figure 3 also provides a breakdown
of the capacity in the ISO queue by the number of projects for each project size
category. Projects in the 100 to 500 MW category make up 76% of project capacity.

Figure 3

MW of renewable projects in ISO queue
as of October 2015 by size and type
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Figure 4 shows the projected build-out of renewable capacity by technology type based
on projections from the investor owned utilities through 2018 and using the CPUC RPS
calculator! thereafter. The 22,400 MW estimated amount shown for 2020 is the
projected renewable generation to be in operation in 2020, and approximates the
amount needed to reach the 33% RPS requirement for that year. The ISO currently has
approximately 16,700 MW of operating renewable generation within its footprint, which
leaves approximately 5,700 MW of additional renewable capacity needed between now
and 2020 to reach 33%. The majority of this need is presently under contract with the
three California IOUs and is expected to satisfy the majority of the yearly amounts
depicted in the 2015 through 2020 timeframe in Figure 4.

Figure 4

Projected RPS capacity build-out through 2020
(IOU projections through 2018 and RPS Calculator data 2019 — 2020)
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*All online resources that are not in test mode are included in the 2015 YTD amounts, including those yet to achieve
full commercial operation.

! The 33% RPS calculator is a model developed for the CPUC by Energy + Environmental
Economics (E3) to aggregate renewable resource cost and performance data and select renewable
resources needed to meet the RPS target.
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Figure 5 is a map of all projects in the generation interconnection queue and shows the
general location and capacity by project type, including conventional generation and
storage project capacity, which is included in the conventional category. Kern County,
key code 22, represents the Tehachapi area and contains the largest amount of
renewable projects in the ISO queue. Some storage capacity is associated with other
generation technologies within a single project, typically solar PV. Where this is the
case, the total project's net dependable capability may not exceed the capacity of the
solar portion of the project. However, in this table all technology types are provided at
their full capability on a stand-alone basis. As a result, the total capacity of all projects
shown here is greater than the total project capacity in the ISO generation
interconnection queue report.

Figure 5

ISO Queue Map — Conventional & Renewables
As of October 9, 2015

Interconnection queue by county Megawatts
County # of Proiects‘ Renewables Conventional Tolal |
1 Shasta 2 200 200
&1 2 Tehama 2 6 6
3 Sutter 1 64 64
2 4 lake 1 13 13
5 Mendocino 1 10 10
5 6 Yolo 2 12 25 37
A 7 El Dorado 1 10 10
&3 8 Sonoma ] 35 10 45
W 6 a7 : 9  Solano 1 2 2
“ o #10 10 Santa Barbara 2 o9 42 -

\ w1 11 Alameda, Contra Costa 13 117 1,096 1,213
Y o i W . 12 S leaga 7 166 164 335
:*‘]Ion pss B 13 Stanislaus 2 320 320

- o4 14 Merced 7 550 550
O 16 15 Tuolumne 1 30 30
16 Fresno, Madera 43 1,754 805 2,559
' 17 San Mateo 1 20 20
18 Monterey, San Benito 2 520 520
19 Kings 20 1,719 493 2,212
20 Tulore 5 20 443 463
21 San luis Obispo 2 690 690
22 Kemn 48 4,410 407 4,817
23 San Bernardino 14 1,729 238 1,967
24 los Angeles, Orange 16 1,003 4,166 5,169
25 Riverside 22 4,050 3,941 7991
26 San Diego 31 708 2,143 2851
qu 27 Imperial 10 1,423 238 1,661
In-state Totals 2! 14,358
28 MNevada 12 1,792 44 1,836
29 Arizona 6 1,216 1,216
30 Mexico 4 1,321 1,321
Qut-ofstate Totals 22 4329 44 4,373
TOTAL ALL PROJECTS 279 23,867 14,402 38,269

as of October @, 2015
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