
1

Moss Landing Energy Storage Facility 
and Power Plant

March 2022



2

VISTRA: ABOUT

Vistra is a leading integrated retail electricity and power generation company operating 
in 20 states and the District of Columbia, including six of the seven competitive wholesale 

markets in the U.S. and retail markets in Canada and Japan

GENERATION
►Largest competitive power generator in 

the US with a capacity of ~39,000 
MWs, enough to power 20 million 
homes

►Fuel-diverse portfolio 
►>90% of generation from resources 

with low-to-no carbon emissions by 
2030

RETAIL
►Serves ~4.3 million residential, 

commercial, and industrial customers 
via multiple brands in 19 states and DC

►~108 TWhs delivered annually
►Offers over 50 renewable energy and 

conservation-focused plans
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SUSTAINABILITY: 
ENVIRONMENTAL STEWARDSHIP
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Vistra is targeting net-zero by 2050 and is advancing its transformation 
via planned retirements of coal plants and investments in solar and batteries

1  Includes Comanche Peak.
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AWARDS REPORTING

Net-Zero

2030

2050

2021 Excellence in 
Surface Coal Mining 
Reclamation Award 

Texan by Nature 20 
(TxN 20) Honoree

2020 Sustainability Report (GRI & SASB)
2020 Climate Report (TCFD)

2021 CDP questionnaire 
Green Finance Framework

~2,900 MW1

of zero-carbon generation 
currently online’

~7,300 MW1

of zero-carbon generation 
expected by 2026

~8,000 MW 
of fossil-fueled power plants 
expected to retire by 2027

https://www.vistracorp.com/wp-content/uploads/2021/05/2020-sustainability-report.pdf
https://vistra.app.box.com/s/ugex66gg7g6357ff9c1i9w73xrpaypiu
https://vistra.app.box.com/s/wvv4ixradhcp0anx1m8j4xpew518kvoc
https://filecache.investorroom.com/mr5ir_vistracorp_ir/277/Vistra%20Green%20Finance%20Framework%20FINAL.pdf
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VISTRA: CALIFORNIA

BRANDS IN CALIFORNIA

LOCATIONS
Oakland 110 MW oil (RMR and to be retired 

pending CAISO approval)
43.25 MW battery with 
target COD Summer 2023 (phase 1)
36.75 MW battery with 
target COD Summer 2024 (phase 2)

Moss Landing 1,020 MW natural gas
300 MW battery
100 MW battery
350 MW battery COD Spring 2023

Morro Bay 600 MW battery (proposed)
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What’s Here and What’s Coming

Phase III of the Moss Landing Energy Storage Facility brings the site's total energy storage 
capacity to 750 MW/3,000 MWh

Units 6 & 7:
Demo by Spring 2023

Gas Units 1 & 2
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Renewable Energy from Monterey County

Moss Landing Phase I
• 300 Megawatts/1200 MWh
• Can power 225K homes four hours

Moss Landing Phase II
• 100 Megawatts/400 MWh
• Can power 75K homes four hours

Moss Landing Phase III
• Pending CPUC approval
• 350 Megawatts/1400 MWh
• Can power 262K + homes four 

hours
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September Event Investigation Results

• VESDA detected smoke at 18:41 in Room 30-S-3C
– Alarms released water to header pipe and triggered E-Stop
– Detected smoke levels below specified levels for release of 

water and E-Stop
• Heat suppression system hose/pipe issues led to water 

spraying on batteries
– Caused short-circuiting of batteries and arcing
– Generated more smoke; other VESDA units alarmed and 

released water; more hose/pipe issues sprayed water on 
more batteries

– Water sprayed directly on batteries and leaked through gaps 
in upper floor onto batteries below

– Incident cascaded through additional areas of facility
• Damage to roughly 10% of battery modules and to other 

facility equipment from water and resulting short-circuiting and 
arcing
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No Indication Of Battery Malfunction

• Source of smoke cannot be definitively 
determined

• Only identified potential source of smoke is an air 
handling unit that experienced bearing failure 
around time smoke was detected
–Unit supplied air to area where smoke detected

• At time of alarm, all battery modules were 
operating within established temperature limits 
and well below temperatures associated with 
thermal runaway
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Corrective Actions – ML 300

– Pressure testing of the complete heat suppression 
system and repair of any identified leaks

– Installation of an air supervision system to continuously 
monitor for leaks in the heat suppression system

– Review of the VESDA system to ensure it is 
programmed in accordance with the specifications

– Installation of smoke detectors in all air handling units 
to detect any smoke generated in air handling units or 
outdoors

– Sealing of gaps in the upper floor to prevent flow of 
water from upper to lower floors
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Moss Landing Phase II Outage Statement

• Late on February 13, the early detection safety system activated in the 100-megawatt 
Phase II building at our Moss Landing Energy Storage Facility
– As is our protocol at all of our facilities, we contacted off-site emergency response
– The building’s systems contained the event 
– No injuries to personnel or releases to environment

• Preliminary investigations indicate that water hoses on the heat suppression system 
leaked, causing short-circuiting and arcing, damaging the batteries - similar to what we 
observed with the September incident at our 300-MW Phase I facility next door

• The 100-MW Phase II system is currently offline
• The Phase I (300 MW) facility was not affected by Sunday’s incident. We have been in 

the process of incrementally bringing the Phase I facility back online but have decided 
to pause restart activities while we assess the Phase II incident 

• We are currently evaluating two new corrective actions for both ML 100 and ML 300
– Replacement of quick connect fittings with threaded connections
– Reconfiguration of alarms to require heat in addition to smoke for release of water 

to heat suppression system
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Moss Landing Energy Storage Facility
Largest Energy Storage System in the World
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THANK YOU

Brad Watson 
Senior Director, Community Affairs
brad.watson@vistracorp.com
o 214.875.8010 | m 214.356.6550

Questions? Please contact: 

mailto:brad.watson@vistracorp.com


LITHIUM-ION BATTERIES AND ENERGY STORAGE 
SYSTEMS
Jason A. Sutula, Ph.D., P.E., CFEI, CVFI, CFII, IAAI-CFI
March 23, 2022



Roadmap

+ Lithium-Ion Batteries 101
+ Lithium-Ion and Energy Storage System 

(ESS) Hazards
+ ESS Standards
+ Moss Landing Lithium-Ion Battery and ESS
+ Moss Landing ESS Test Data
+ Industry Test Data for Max Credible Event 

Modeling Inputs

Lithium-Ion Batteries and 
Energy Storage Systems
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Lithium-ion are Secondary cells (Rechargeable)

+ Copper and aluminum sheets are 
called current collectors

+ Plastic sheet (electrical insulator) is 
called the separator

+ Chemistries
− Lithium oxide coating 
− Cobalt, Manganese, Nickel, Iron 

+ No metallic lithium in a lithium-ion 
battery

+ Lithium salts are dissolved in an 
electrolyte
− Lithium hexafluorophosphate (LiPF6)

LITHIUM-ION BATTERIES 101
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+ Chemistry
− Drives the voltage
− Ranges from 3.6 –

4.2 V
+ Sheet Area
− Drives the overall 

capacity of the 
battery

LITHIUM-ION BATTERY CONSTRUCTION

Books/Sheets 

Squashed Jelly Rolls
Jelly Rolls
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High Energy + An Organic Electrolyte

+ Only commercially mass-
produced battery with an organic 
electrolyte

+ Vulnerabilities
− Physical abuse
− Electrical abuse
− Thermal abuse
− Fatigue 
− Manufacturer’s defect
− Vulnerabilities = Internal short

+ Thermal runaway
− Venting of flammable gases
− Flaming Combustion (unlikely at 

Moss Landing)

LITHIUM-ION HAZARDS
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+ Adequate energy 
to breakdown 
electrolyte into 
constituents

+ 400 – 800°C

LITHIUM-ION VENTING REACTION PRODUCTS

Generalized Compositions
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+ Venting Scenario
− Some vented gases are flammable
− Gas volume is proportion to electrical energy
 0.25 m3 of gas per MJ of electrical energy (2-4 times)

− Mixture Lower Flammable Limit (LFL) 6-10% by 
volume
 Dilution away from source
 Ventilation system design
 Explosion protection if in enclosure

+ Burning Scenario
− Mostly CO2, CO, H2O, and some HF
− Hydrogen Fluoride (HF) – Acidic irritant 
 HF production 0.2 % volume rule of thumb (2000 

ppm measured)
 Theoretical is (~ 0.4 %)

− Electrolyte is 30% volume, 15% weight

THERMAL RUNAWAY SCENARIOS
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+ UL 9540 Standard for Energy Storage 
Systems and Equipment - ANSI/CAN/UL-
9540
− Requirements for testing, installation, and the 

safe operation of energy storage systems
− Focus on the Electronics

+ UL 9540A Test Method - Testing the fire 
safety hazards associated with 
propagating thermal runaway within 
battery systems
− Focus on the testing of Lithium-Ion cells and 

batteries
+ NFPA 855 Standard for Installation of 

Stationary Energy Storage Systems
− Key Provision: Hazard Mitigation Analysis 

(HMA)
+ UL 9540 (2020), UL 9540A (2019), and 

NFPA 855 (2020) only released recently

LITHIUM-ION STANDARDS
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+ Baseline case
− Comprised of 50 kWh ESS spaced 3 feet apart
− 600 kWh Max per NFPA 855 2020 (250 kWh 

before)
+ Baseline protection

− Ventilation
 Prevent build-up of flammable gas mixture

− Fire suppression
 Ceiling level 0.3 - 0.6 gpm/ft2 over 2500 ft2

+ Typical Mitigation
− Controlled burn within ESS
− Heat control with ceiling level sprinklers

+ Moss Landing Mitigation
− Enhanced notification and heat mitigation
− Heat mitigation system with direct water application 

at the individual module level

NFPA 855/UL 9540 BASELINE APPROACH
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+ Cell
− LG_Chem JH4 Cells
− NMC cells 3.7 V 
− 266 Wh, 1.17 kg

+ Module
− 56 - JH4 Cells per module
− 14 series 4 parallel (14s4p)
− 14.8 kWh

+ Rack
− 22 modules per rack
− 2 wide – 11 high
− 357.5 kWh

MOSS LANDING ESS RACK CONFIGURATION
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+ Battery Management Systems 
(BMS)
− Controls and monitors charging and 

discharging
− High/low voltage shut-offs
− Voltage Balancing
− Impedance checks
− Temperature monitoring
− Tracks charge/discharge depths and 

cycles
+ Energy Management Systems 

(EMS)
− Regulates at the core and array level
− Communicates to rack BMS during 

charging and discharging 

BATTERY MODULES/RACK CONTROLS
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Enhanced notification and mitigation system

+ Energy Management System and Battery 
Management System
− Monitoring at the cell level within the 

system
− Voltage
− Temperature
− Designed to optimize ideal environment for 

the cell
+ Passive barrier

− Metal cased module designed as heat sink 
and barrier against heat and flame spread

+ Notification
− Smoke detection (air-aspirated detection) 

on top of each rack
− Smoke detection for the building

+ Heat mitigation
− In module heat mitigation system
− Building sprinkler system

MOSS LANDING FIRE PROTECTION FEATURES
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MOSS LANDING ESS TESTING RESULTS

+ Moss Landing ESS units tested 
using UL 9540A

+ Cell level
− Cell data as expected
− 24% CO, 30% CO2, 32% H2, 15% 

VOC
+ Module / Unit results show very low 

probability for a “flaming event”
+ Moss Landing events (i.e., lots of cell 

venting, limited, if any flaming)
+ Key Point: Thermal runaway in 

Moss Landing is highly unlikely to 
result in flaming scenario

Moss Landing
Data
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MAX CREDIBLE EVENT (MCE) – APPLICABLE INDUSTRY DATA 
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FM GLOBAL DATA USED FOR MCE

+ FM Global ESS rack
− 8 tall rack of modules
− 2 wide
− ~ 125 kWh
− Fire scenario artificially induced using a pool 

fire initiation under the ESS rack
+ Timeline after thermal runaway 

− 0-10 min. very small detectable fire
− 10-20 min.  slow growth up front face
− ~15 min. sprinklers activated (but no water, 

intentionally)
− 20-30 min. rapid growth to full involvement
− 30-40 min. rapid decay
− 40-60 min. small smoldering fire

+ Key points:
− Over 20 minutes until rapid growth (i.e., FD 

response time)
− Sprinklers activated ~ 15 min.
− High intensity burn ~ 5.5 MW for 20 min.
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MOSS LANDING MCE: FAR-FIELD MODEL INPUT

+ Actual Moss Landing Systems
− Fire potential is very low
− Fire protection features designed to mitigate 

venting and flaming scenarios
+ Model development for what-if scenario 

analysis
− Moss Landing racks hold 2.6 times the energy 
− 330 kWh vs 125 kWh
− Scaling FM to Moss Landing
− FM - 5.5 MW for 20 min. 
− Moss Landing – 9.5 MW for 30 min.
− Timeline still applies up until full involvement

+ Model Input
− 9.5 MW Fire - gas generator
− 2.36 kg/sec N2

− 1.0 kg/sec CO2

− 0.09 kg/sec CO
− 0.1 kg/sec H2O vapor
− 0.017 kg/sec HF



Questions?
Jason A. Sutula, Ph.D., P.E.

CFEI, CVFI, CFII, IAAI-CFI

jsutula@jensenhughes.com



Emergency Response Plan
Moss Landing BESS

Project #01-07833-001-22
Confidential

1



• Baker Risk engaged to update existing emergency response plan
• Existing plan was well-developed and comprehensive, but did not specifically 

address hazards from a battery incident
• Baker Risk has 
o Added information on PPE and actions for responding to battery fires or thermal runaway
o Modeled potential smoke plumes from battery fire
o Added section to evacuation plan for potential community impacts based on modeling
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Updated Emergency Response Plan



• Based on fire that consumes an entire rack of 22 battery modules
o Gases in smoke plume potentially include carbon monoxide and HF

• Separate modeling runs for CO and HF for each of
o 4 wind conditions 
o 3 smoke temperatures
o HVAC on and off

• Wind conditions had greatest impact on model results for plume spread near 
ground level (e.g., 6 ft)

• Model output compared to California OEHHA Acute Reference Exposure Levels 
(RELs)
o CO at ground level below REL (19.8 ppm) for all modeled scenarios
o HF at ground level below REL (0.28 ppm) for all modeled scenarios except D7.1 wind conditions

3

Smoke Plume Dispersion Modeling
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Modeled Weather Conditions

• Dispersion modeled for typical weather 
conditions based on meteorological data 
from Monterey Airport
o Temperature: 70 oF
o Humidity: 70%

Stability Wind Speed 
m/s [mph] Probability

B 2.4 [5.4] 0.112
D 2.8 [6.3] 0.483
D 7.1 [15.8] 0.070
F 2.0 [4.5] 0.335

Total: 1.00



Project #01-07833-001-22
Confidential 5

• Fire occurs where HVAC rate is lowest -
in a ground-level room
o Minimizes indoor dilution of the smoke 

plume
• Temperature of smoke with HVAC off 

is  700-800 oC vs 900 oC with HVAC on
o Smoke plume buoyancy reduced

• CO generation:
o Negligible when HVAC is running
o 0.3 kg/kg fuel when HVAC off

• Smoke exhaust direction is aligned 
with the wind in all wind cases
o Maximize downwind dispersion

Conservative Modeling Assumptions

• Combustion products exhaust from 
room maximizes dispersion distance
o HVAC off: pure product exhausted (no air)
o Multiple louvers combined as a single opening
o Louvers are fully open and do not restrict flow
o No turbulence from louvers

• Wind turbulence in the building’s wake 
not considered
o Reduces smoke dilution outdoors

• Water spray is off in the room where the 
fire occurs
o No mitigation of combustion products 
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Model Results For Hydrogen Flouride
HVAC Off
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Modeled Worst Case HF Scenario

D7: Footprint at 6 feet elevation Composite Contour at 6 feet elevation



• Weather is dominated by 
Pacific on-shore wind

• Low frequency of wind from 
northeast

• Low frequency of winds in 
the D7.1 range (see yellow 
segments of windrose) 
blowing toward Moss 
Landing
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Distribution of Wind Conditions



• Updated Evacuation Plan 
o Includes section on community impacts
o Provides guidance for Incident Commander to make shelter-in-place and evacuation decisions 

based on model results and weather conditions

• Updated Fire Emergency Preplan 
o Provides information on potential battery combustion products and gasses from thermal 

runaway
o Includes information on response actions for battery fire/thermal runaway, including electrical 

isolation of batteries, venting of building, fire fighting, and PPE

• New Hazard Matrix
o Provides information and references for responding to all types of natural and man-made 

hazards
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Updated Emergency Response Plan



• Plant personnel currently limited to incipient stage firefighting
o Incipient stage = use of portable fire extinguishers, small hand lines
o Battery fire is beyond incipient stage – requires FD support

• Use of SCBA is required to fight a fire when exposed to smoke conditions
o Without SCBA, personnel should not make entry to fight a fire

• Do not use gaseous or dry chemical fire extinguishers
o No cooling results
o Water mist/fog is preferred

• Three level of fire response actions included in plan:
o Low – consequences expected to be contained within a battery storage area
o Medium – consequences within plant fence line and adjacent neighbors
o High – consequences potentially reach the surrounding community

10

Example from the Emergency Response Plan:  
Fire Scenario



Questions?
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