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*Cost of demonstration plant in 2012.
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Computation of energy p
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Generation and charging for 50 MW, 4 hou

Li-io SCE service territory i
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Net revenues curves show increasing benefits
about 1500 MW and 3 hour discharge time

Discharge time fixed at 4 hours Capacity ﬁxed_‘a‘f
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Storage reduces cycling of gas and other un |
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100 MW batteries
reduces cycling by 80%
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Summary of results

= Results

Arbitrage benefits significant up to about 150(5 M

.
.
.

.
.
.
.

.
.

.

.

.
m}g@&?ﬂ;’/}f/\j
.

Ll’ _ _ NI oS
Lawrence Livermore National /6 N A a4

Nationsl Nucloar Secirity Apministeation
- “

SB GT&S 0890377



Backups
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Project goal: estimate value of storage and DR :
tools enabled by high performance computin
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Figure ES| /1: Renewable generat
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Model of WECC developed with Weather Res
and Forecasting (WRF) code .

Figure 2(11: Atmospheric Mod
Spatial and temporal resolution Mavgisds ~
- 3 km at key resource areas in

California

9 km for the rest of state
27 km for rest of WECC
Output at 15 minute intervals
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Demand Response Research Center provided
forecasts for each hour of the year

Load following —
dispatched at 5 minute
intervals in real time
market
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Base case runs also provide estimates of ancilla
service prices

Regulation up

= Periods of high prices at
random times throughout
the year

= High prices in late afternoo
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alue of a load following ancill

ary service

Load following up
prices peak twice
daily
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Spinning and non-spinning reserve prices refl
predictable ramping and random events
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Simulation results show automated DR can re

load following costs for California
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Addition of 200 MW of storage for regt
improves response to contingencies

Original
Storage(
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Ensemble forecasts predicting hourly uncertai
can be used to set dynamic reserve margins

April 7, 2020: LLNL Study
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CEC now has a suite of state-of-the-art
and data sets
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Robustness of decisions to g

3. How to configure infra:
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We collaborated with other organizations anc
leveraged previous work .

Team -
= Subcontract California Institute for Energy a

Collaborators

CAISO: Data, models,‘:‘,réﬁq 1i
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LLNL study builds upon previous work byN

Better geographic and temporal High resolution weather (>4 million grid
diversity of renewables cells) and renewable generation (5,494
grid cells)

Sub-hourly dispatch (< 15 Five minute economic dispatch
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3,000 days analyzed

Using PLEXOS production simulati
software with cost parameters for
generators

Demand response is one of the
resources in the PLEXOS model
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AB1325 storage procurement targets

Table 1 - Initial Proposed Energy Storage Procurement Targets (in MW)

Use case category, by utility 2014 | 2016 2020 Total
Southern California Edison
Transmission 50 5 85 110
Distribution 3 1 50 65
Customer ’ 5 25 35
Subtotal SCE , 160 210
Pacific Gas and Electric
Transmission . 110
Distribution 10 50 65
Customer ' ; 35
Subtotal PG&E 120 16 210
San Diego Gas & Electric
Transmuission
Distribution

Customer

Subtotal SDG&E

Total - all 3 utilities
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