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LLNL developed system to estimate value of storage and
demand response under uncertainty
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EPRI & CESA provided storage technology
data; DRRC provided DR capacitie

From Table E-1
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omputation of energy
rovide operational insi:

rices at each hour of the year
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Li-ion batteries were added to the base case model

Generation and charging for 50 MW, 4 hour
Li-ion battery in SCE service territory

Discharging

Optimal battery cycling is o
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Net revenues curves show increasing benefits up until
about 1500 MW and 3 hour discharge time

Discharge time fixed at 4 hours Capacity fixed at 300 MW
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Storage reduces cycling of gas and other units

100 MW batteries
reduces cycling by 80%
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evenue streams from ancillary services are larger
han energy arbitrage

140,000

-~ 120,000

. 100,000

80,000

60,000

40,000

'™
-
=
P,
R e
o’
@
-
e
o
o]
@
-
m
-
o
=
<

20,000

0
LFD RegU RegD

Revenue source (* netrevenue)

P,
RegL

X

.

i
.
o

|
o

‘ Lawrence Livenmore National Laboratory

SB GT&S 0134209



Profits from energy arbitrage currently lower than
levelized capital cost by at least a factor of 4 (today)
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Summary of results
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Project goal: estimate value of storage and DR with new
tools enabled by high performance computing (HPC)
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We coupled stochastic weather and production simulation
models to better estimate value of DR and storage

Atmospheric renewable at 5-minute time steps
10dels generation | » Storage and DR used
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Model of WECC developed with Weather Research
and Forecasting (WRF) code

Spatial and temporal resolution
- 3 kmat key resource areas in

9 km for the rest of state
27 km for rest of WECC
~ Qutput at 15 minute intervals

RF fluid dynamics calculations
nd speed, solar insolation,
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Demand Response Research Center provided capacity
forecasts for each hour of the year

= Economic-bidnday
ahead market
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Base case runs also p
service prices

rovide estimates of ancillar

Regulation u

= Periods of high prices at
random times throughout
the year

Figure 8-41

= High prices in late afternoon
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alue of a load following ancillary service

Load following up

prices peak twice
daily

Figure 8-39
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Spinning and non-sp
predictable ramping

inning reserve prices reflect
and random events

Figure 8-43

High prices in lat
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imulation results show automated DR can reduce
oad following costs for California
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Addition of 200 MW of storage for regula
roves response to contingencies
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Ensemble forecasts predicting hourly uncertainty
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 models
and data sets

= High resolution weather/renewables model with ensemble forecast
Captures 15 minute variability and uncertainty in wind, solar, and load
3 km resolution
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Infrastructure built with this project can be
used to support critical policy decisions

1. Best places to add storage, DR, generation, and trans. (AB2514)
.

Robustness of decisions to gas prices or CO, costs
3. How to coi
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We collaborated with other organizations and
everaged previous work

Team

Subcontract California Institute for Energy and Environment
ubcontract with KEMA Corp.: Kermit software, consulting
Demand Response Research Cente

Collaborators
CAISO: Data, model:

.
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LLNL study builds upon previous work by DNV-KEMA

Better geographic and temporal High resolution weather (>4 million grid

diversity of renewables

Sub-hourly dispatch (< 15
minutes)
nalyze more than 3 days

Conduct a cost analysis

nalyze demand response
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ells) and renewable generation (5,494
grid cells)

Five minute economic dispatch

Using PLEXOS production simulation
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

2018

Southern California Edison
Transmission

Distribution

Customer

85

.

o

25

Subtotal SCE

160

Pacific Gas and Electric
Transmission
Distribution

Customer

85
50

o

25

Subtotal PG&E

160

San Diego Gas & Electric
Transmission
Distribution

Customer

Subtotal SDG&E

Total - all 3 utilities
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