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Augment Your Expectations, Not Your Battery

AGENDA

• HISTORY

• CONTRAST AND COMPARE

• ENERGY STORAGE VESSEL

• DEPLOYMENT AND USE CASES

• PROJECT EXECUTION TIMELINE

• TOTAL COST OF OWNERSHIP
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1980s

Metal-Hydrogen 
deployed by NASA 

2017
2020

Technology Timeline
Mature, proven technology used in outer space applications for 30+ years

2023

▪ Mars Rover

▪ Space Station

▪ Hubble Telescope

▪ 30+ years

▪ 200 million cycles

▪ 100,000 charge
and discharge cycles

Stanford Professor Yi 
Cui refines NASA 
battery technology

▪ New materials

▪ Reduced costs

▪ New catalyst

EnerVenue spun-out of 
Stanford’s business 
accelerator 

▪ 30,000 cycles

▪ 30 years

▪ 3 cycles per day

▪ No fire risk

▪ 100% recyclable

Energy Storage Vessel™
production underway 

▪ Commercialized solution

▪ Pilot line in Fremont, CA 

▪ Gigafactory facility 
operational in 2025
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Coming Soon to Shelby County, Kentucky

▪ 1 Million square feet

▪ EnerVenue will achieve volume production in 
2025 in Kentucky-based facility, with eventual 
expansion to 20 GWh

▪ Vessels meet the stringent requirements to be 
classified as Made in the USA

▪ Energy Storage Vessels should qualify for ITC/IRA 
domestic content incentives, but please consult 
with a qualified tax advisor to determine your 
project’s eligibility

EnerVenue Manufacturing
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Traditional Energy Storage Challenges
Traditional energy storage technologies have a role to play in meeting the demands of the 
energy transition but are limited in their applicability by cost and safety concerns

High chemistry, adoption and 
technology risks

Flammable liquids and toxic 
materials

Harsh climates: hot deserts & 
freezing winters

Restrictions on over-charge 
and over-discharge

Fire and explosion risk High operating & maintenance 
expenses

Incapable of longer duration & 
dispatch

Limited cycle life
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High chemistry, adoption 
and technology risks

Flammable liquids and toxic 
materials

Harsh climates: hot deserts 
& freezing winters

Restrictions on over-charge 
and over-discharge

Limited cycle life High operating & 
maintenance expenses

Longer duration & dispatch 
(2-12+ hr charge)

Fire and explosion risk

Most Durable and Reliable Battery Technology
Ni-H2 batteries can operate in extreme temperatures for 30+ years, offering 
the longest cycle-life of any battery system

High operating & 
maintenance expenses

Incapable of longer 
duration & dispatch

Limited cycle life

Restrictions on over-charge 
and over-discharge

Harsh climates: hot deserts 
& freezing winters

Flammable liquids and toxic 
materials

High chemistry, adoption 
and technology risks

Fire and explosion risk Li-ion Li-ion Li-ion Li-ion

Li-ion Li-ion Li-ion Li-ion

Li-ion
= Challenge with Lithium-Ion technology

= Advantage with EnerVenue technology

No thermal runaway risk 
No need for fire 

suppression

No augmentation
No routine maintenance

Flexible charge/discharge 
range C/2 to C/12

30+ year lifespan 
~30,000 cycles, 

3 cycles/day

Excellent overcharge, 
discharge and deep-cycle

Technology capable of 
-40°C to 50°C ambient

Non-toxic, no lithium, easily 
sourced

Proven in 30+ years of use 
in space applications
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30+ years mature technology upgraded with new low-cost earth 
abundant durable catalyst and design improvements  

EnerVenue Energy Storage Vessel



Our Markets

Grid-scale Commercial & Industrial Residential

Traditional energy storage technologies have a role to play in meeting the demands of the energy transition 
but are limited in their applicability by cost and safety concerns

©2020-2023 EnerVenue, All rights reserved. Confidential and proprietary. 
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Product Portfolio Overview

Battery + BMS Package
▪ ESV + 1000 Vdc BMS only, customer integrated 

▪ ESV + 1500 Vdc BMS only, customer integrated  

Energy Rack™
▪ Fully assembled with batteries, BMS, and cabling

▪ Stackable, modular, ideal for buildings or enclosures

Energy Prism™
▪ Grid-scale modular 1500 Vdc complete DC block

▪ Single string, 1000 Vdc enclosure for C&I market

Battery Cells BMS
Energy Storage Solutions

+

BMS for 1000 Vdc

BMS for 1500 VdcEnergy 
Storage 

Vessel (ESV)

ESV-4.0
3.0 kWh

Energy 
Storage 

Vessel (ESV)

ESV-E
1.2 kWh

Energy Venue™
▪ Indoor warehouse-based solution utilizing stacked Energy Racks

▪ Highest possible energy density 
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Product Portfolio Overview

Battery Cells

Energy 
Storage 

Vessel (ESV)

ESV-4.0
3.0 kWh
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Product Portfolio Overview

Energy Rack™
▪ Fully assembled with 

batteries, BMS, and 
cabling

▪ Stackable, modular, 
ideal for buildings or 
enclosures

Energy Storage Solutions
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Grid-Scale
EnerVenue NiH2 is changing the way electric utilities are thinking about battery energy storage systems

ENERVENUE DELIVERS MORE

▪ 30-year life, 3 cycle/day

▪ Multiple cycles per day with total flexibility

▪ Short and long duration operation

▪ No augmentation needed over entire life

▪ Minimal OPEX and LOW warranty costs

▪ Proven safe with zero fire risk



©2020-2023 EnerVenue, All rights reserved. Confidential and proprietary. 

Product Portfolio Overview

Energy Prism™
▪ Grid-scale modular 1500 

Vdc complete DC block

▪ Single string, 1000 Vdc 
enclosure for C&I 
market

Energy Storage Solutions
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Grid-Scale
Energy Racks can be stacked in new-build or existing structures



Grid-Scale
Building or using existing warehousing allows for a customized design

©2020-2023 EnerVenue, All rights reserved. Confidential and proprietary. 
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Product Portfolio Overview

Energy Storage Solutions

Energy Venue™
▪ Indoor warehouse-

based solution utilizing 
stacked Energy Racks

▪ Highest possible 
energy density 
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Grid-Scale Applications
EnerVenue NiH2 is changing the way electric utilities are thinking about battery energy storage systems

Distributed, utility-controlled, 
dispatchable residential BESS, 

aggregate BESS assets

Congestion relief via 
real and reactive 

power control, T&D 
deferral

Solar smoothing and 
peak shaving to 

improve dispatchability

ENERVENUE CAN DO IT ALL…

DURABLE 30,000 cycles, 30 years, 3 cycles/day 

FLEXIBLE Multiple use cases per day

SIMPLE Minimal OPEX with no augmentation

SAFE No fire or thermal runaway risk

PROVEN Refined by NASA and Stanford

BESS to support EV charging

Standalone BESS for 
grid ancillary services, 

energy shifting

Manage C&I loads to reduce 
demand during peaks, aggregate 

BESS assets

Improve
wind turbine 

dispatchability

LITHIUM-ION ENERVENUE

Daily 
Cycles 

1
With Resting

Period

1-3
Continual

Cycling

OPEX  
(% CAPEX/yr)

3 % 0.5 %

Augmentation Yes No
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The Value of Battery Energy Storage
Commercial and Industrial (C&I) customers

IMPROVE SUSTAINABILITY

▪ Harness energy from renewable fuel 
sources

▪ Draws more electricity from 
autonomously generated solar power

▪ Slashes the amount of energy drawn 
from the grid

EARN REVENUE

▪ Grants access to grid services, like 
Demand Response

▪ Minimizes the energy curtailment and 
generates additional revenue streams

▪ Generates revenue by selling energy 
surpluses into the energy market

REDUCE COSTS

▪ Shift electricity consumption from 
expensive to lower cost periods 

▪ Generates power locally

▪ Reduces demand on the grid without 
disrupting business operations

IMPROVE RESILIENCY

▪ Provides enough backup power to tackle 
any grid reliability issues

▪ Provides backup coverage by leveraging 
the solar energy stored

▪ Provides plenty of backup power to 
tackle any grid imbalances
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Execution Partners
▪ Established relationships across industry verticals to drive EnerVenue market penetration

©2020-2022 EnerVenue, All rights reserved. Confidential and proprietary. 

Battery and BMS ESS Integrator EMS EPC Developer / IPP
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Nicon
Green Energy 
Renewable Services

Sonnell
Power Solutions

PCS/Inverter
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EnerVenue Deployments 

Arvada, CO
365 kWh

Watkins, CO
365 kWh

Sugar Land, TX
365 kWh

Charlotte, NC
365 kWh

India
365 kWh

Germany
365 kWh

Denmark
365 kWh

1.4+ GWh in firm POs 
7,000 MWh in MOUs signed

Additional projects 
coming soon: 
▪ Tennessee
▪ Georgia  
▪ Florida 
▪ Puerto Rico 
▪ China
▪ Saudi Arabia  
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EXPANSION TIMELINE

Q4 2024

100 MWh

GLOBAL 

PRODUCTION 

VALIDATION SITE

1500 MWh

2025

1ST PHASE 

KENTUCKY 

GIGAFACTORY

5000+ MWh

2026

DOMESTIC  & 

GLOBAL 

EXPANSION

ESV 4.0

2023

HIGH SPEED R&D 

LINE
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Let’s Talk about Risk

All projects involve risk. 
From high to low, the 
responsibility is yours. 

So why do most battery suppliers 
make it difficult to mitigate that 
risk?
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Capacity Assurance™
The stationary battery storage industry’s simplest and longest extended warranty

▪ The stationary battery storage industry’s 
simplest and longest extended warranty

▪ 20-year or 20,000 cycles

▪ Second life with 88% capacity

▪ Simple operating terms

▪ 90-year design life (1 cycle per day)

▪ Ample safety margin

▪ 7 – 10 years or 7,000 – 10,000 cycles

▪ End of life with 60% capacity 

▪ Complex operating terms

▪ SOC limitations

▪ Narrow C-rate requirements

▪ Strict temperature requirement

▪ Non-linear degradation 

▪ Requires augmentation strategy

▪ 10-year design life (1 cycle per day) 

▪ No safety margin
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Validation from Distinguished Media Outlets 
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EnerVenue Has Garnered International Attention

EnerVenue: The Batteries We 
Need For Grid-Scale Storage

Battery Technology Used in Outer 
Space Could Be a Gamechanger on 
Earth

Metal-Hydrogen Battery 
Company EnerVenue Signs 250 
MWh Supply Deal with 
Developer

EnerVenue to Supply 420 MWh of 
Metal-Hydrogen Batteries to Puerto 
Rico

EnerVenue has a metal-hydrogen 
battery tech that could de-throne 
large-scale lithium storage

EnerVenue Signs Energy 
Storage Agreement with Pine 
Gate Renewables

EnerVenue Offers 20-Year 
Extended Warranty for Its 
Nickel-Hydrogen Batteries

This NASA tech might just spur a 
major grid battery breakthrough

Metal-hydrogen battery company 
EnerVenue to open 1GWh battery factory 
in Kentucky, scaling up to 20GWh
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Industry Leading Management Team
EnerVenue has brought together a team of premier scientists and renewable energy and 
battery executives experienced in commercializing breakthrough technologies 

20+ years renewable 
and energy storage 
technology leadership

▪ CTO of IMERGY

▪ VP R&D of Natron 
Energy

▪ Ph.D., Rensselaer 
Polytechnic Institute

Majid Keshavarz
CTO

Professor, Matertials 
Science & Engineering, 
Stanford

▪ Founder of Amprius, 
4C Air, and EEnotech 

▪ Fellow of 
Electrochemical 
Society (2018), 
Materials Research 
Society (2016) and 
Royal Society of 
Chemistry (2015)

Yi Cui
Chairman & Chief 
Technology Advisor

Jorg Heinemann
CEO

10+ years renewable 
energy executive 
leadership; 20 years 
global business 
transformation 
leadership at 
Accenture

▪ CCO/COO Primus 
Power

▪ EVP SunPower 
($1.5B P&L)

▪ Accenture, Executive 
Partner

Betsy Engle
CFO

10+ years Renewable 
Energy leadership
20+ years of Fortune 
500 public company 
experience

▪ SVP CFO Iron 
Mountain Data 
Centers (4B IRM)

▪ SVP 8 Minute Energy 
Solar + Storage

▪ VP Graftech (1.5B GTI)

▪ VP General Electric 
Industrial (12B GE)

Randall Selesky
CRO

25+ years of leadership 
experience from start-
ups as well as Fortune 
500 companies. 

▪ SVP Global Sales & 
Marketing for 
Greensmith Energy 
Management

▪ VP Power & Energy for 
Rockwell Automation

Kim Gupta
CSO

25+ years of supply 
chain and 
manufacturing expertise 
including start-ups and 
Fortune 100

▪ VP Strategic Sourcing 
for Bloom Energy

▪ Supply chain, 
materials and 
operations, Intel

▪ PH.D. Stanford



©2020-2023 EnerVenue, All rights reserved. Confidential and proprietary. 

Industry Leading Sales Management Team

15+ years of growing 
and managing accounts 
in fossil and renewable 
energy industries

▪ Siemens 
Energy TurboCare,
EthosEnergy, and 
Toshiba America 
Energy Systems 

▪ SMA America 

Chad Spring
Associate Director 
Business Development

Dave Shultz
VP of Sales, Americas

20 years in the technology 
and energy management 
space

▪ VP Sales at KORE 
Power and 
Greensmith/Wartsila

▪ Regional sales director 
at EnerNOC

Nabil Contreras
Director of Sales, Americas 

17-year career in the 
energy industry

▪ Developed multiple 
micro-grids in the 
Caribbean

▪ Lead Cummins channel 
development

Randall Selesky
CRO

25+ years of 
leadership experience 
from start-ups as well 
as Fortune 500 
companies 

▪ SVP Global Sales & 
Marketing for 
Greensmith Energy 
Management

▪ VP Power & Energy 
for Rockwell 
Automation 

Christine King
Associate Director, 
Inside Sales 

20 years in sales, 
administration and 
operation management

▪ Managed sales 
operations for Iron 
Mountain

▪ Track record of 
driving demand, 
increasing speed to 
close
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Veteran Product, Marketing, and Inside Support Team

Creative and pragmatic 
thinker with more than 
15 years of experience 
in renewable energy

▪ Outside sales and 
creative agency 
experience 

▪ Director of 
Marketing, Americas 
region, SMA Solar 
Technology

Brad Dore
Senior Director, 
Marketing

Marketing strategist and 
sales enablement 
specialist with 15 years 
experience in renewable 
energy 

▪ Senior Marketing 
Manager, GoodWe

▪ Strategic Marketing 
Manager, SMA Solar 
Technology

Matt Marx
Product Marketing 
Manager

Spencer Nervig
Senior Director, Product 
Management & 
Application Engineering

13-year career as a 
battery storage and 
power conversion expert 

▪ 13-year career in the 
energy industry.

▪ 8 years at SMA 
focused on BESS

▪ Customer facing AE 
assisting clients with 

all aspects of design.

Extensive experience 
guiding customers 
through complex power 
and storage project 
challenges

▪ 15-year career in 
renewable energy

▪ Senior applications 
engineer and 
technical training 
specialist, SMA Solar 
Technology

Tucker Meier
Senior Applications 
Engineer



PRICING
Aggressive Total Cost of Ownership
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Storlytics Total Cost of Ownership Study  
Use case 1: overbuild, high cycle count, deep discharge  

ESV-4.0 drives lower cost, comparison underway 
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Storlytics Total Cost of Ownership Study  
Use case 2: augmentation, medium cycle count, deep discharge 

ESV-E

ESV-4.0 drives lower cost, comparison underway 
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Miles Evans | EPRI

DER-VET EnerVenue 

Modeling Results

Disclaimer:  This work should not be viewed as an 
endorsement by EPRI and should be considered an 
unbiased, independent analysis 

http://www.epri.com/
https://www.linkedin.com/company/epri
https://www.facebook.com/EPRI/
https://twitter.com/EPRINews
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Overview

This study compares the financial outcomes from owning and 
operating an EnerVenue energy storage system with a typical 
Lithium-ion energy storage system using EPRI’s Distributed Energy 
Resources Value Estimation Tool (DER-VET). Each system in 2, 4, 6, 
and 8 hour configurations is simulated in the CAISO and ERCOT 
energy and ancillary services markets with degradation modeling to 
determine expected lifetimes and compared on a net present value 
basis.

http://www.der-vet.com/
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Data Sources

▪ Energy and ancillary services prices in 2022

– CAISO (PGAE DLAP)

– ERCOT (HOUSTON HUB)

▪ Technical specifications and performance information

– EnerVenue’s data sheet and supplementary information from EnerVenue

– Lithium-ion generic data and EPRI’s cost tool

https://enervenue.com/product/#download-datasheet
https://www.epri.com/research/products/000000003002024845
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Inputs and Assumptions
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Capital Costs Sensitivity Analysis

DC CAPITAL COST SENSITIVITY INPUTS
• Liion

• $150/kWh (low)
• $205/kWh (base)
• $280/kWh (high)

Includes
• Batteries
• DC BOP (enclosure, aux systems, etc)
• BESS Installation

AC CAPITAL COST SENSITIVITY INPUTS
• EnerVenue and Liion assumed to be the same

• $250/kW (low)
• $330/kW (base)
• $420/kW (high)

Includes
• PCS
• Controls/SCADA
• AC BOP and Installation
• Site Work

• Engineering
• Management
• Contingency
• Profit

ENERVENUELIION

$250/kW

$330/kW

$420/kW

$250/kW

$330/kW

$420/kW

$150/kWh

$205/kWh

$280kWh
$250/kWh

$315/kWh

$380kWh

ENERVENUELIION

• EnerVenue
• $250/kWh (low)
• $315kWh (base)
• $380/kWh (high)
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Fixed O&M Costs Sensitivity Analysis

$250/kW

$330/kW

$420/kW

$250/kW

NOTE:  The EnerVenue high fixed cost 
scenario is selected to match the Liion
base scenario for comparison’s sake. This 
is not an expectation of high fixed costs 
for the EnerVenue system.

ENERVENUELIION

$7/kW-yr

$10/kW-yr

$15/kW-yr

$1/kW-yr

$2.5/kW-yr

$10/kW-yr

FIXED O&M COST SENSITIVITY INPUTS
• Liion

• $7/kW-yr (low)
• $10/kW-yr (base)
• $15/kW-yr (high)

• EnerVenue assumed to be the same
• $1/kW-yr (low)
• $2.5/kW-yr (base)
• $10/kW-yr (high)
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Self-Discharge Rate Sensitivity Analysis

SELF-DISCHARGE SENSITIVITY INPUTS
• Liion

• 0%/day
• EnerVenue assumed to be the 

same
• 3%/day (low)
• 4%/day (base)
• 6%/day (high)

3%/day

4%/day

6%/day

ENERVENUE
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Degradation and RTE Inputs

DEGRADATION INPUTS
• The EnerVenue system is 

given a very conservative flat 
cycle life curve, meaning a 
partial cycle is counted as a 
full cycle in the DER-VET 
model 

• A generic cycle life curve is 
used for the Lithium system 
based on a generic LFP 
chemistry

RTE INPUTS
▪ Lithium-ion: 85%

▪ EnerVenue: 83% (86% DC-DC RTE 
plus inverter losses)

RTE = AC energy discharged/AC energy 
charged
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Market Participation Comparison
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Energy Prices

ERCOT - Houston Hub

CAISO - PG&E

• Historical ENERGY market pricing data for calendar year 2022 
• Used as DER-VET baseline for EnerVenue and Liion NPV comparison
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Regulation Prices

ERCOT - Houston Hub

CAISO - PG&E

• Historical FREQUENCY REGULATION market pricing data for calendar year 2022 
• Used as DER-VET baseline for EnerVenue and Liion NPV comparison
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Energy Market Comparison – 24hr Snapshot

CAISO PG&E

Visual depiction of DER-
VET model analysis.

In both cases, the 
systems charge from the 
cheapest available 
electricity and discharge 
when the price is 
highest.

NOTE:  Only minimal differences 
in operation due to roundtrip 
efficiency differences, etc.

    

   

 

  

   

                                                

        

 
  
  
 
 
  
 
 
 
  
  
 
 

                        

    
    
    
    
    

                                                

 
  
 
 

    

   

 

  

   

                                                

        

 
  
  
 
 
  
 
 
 
  
  
 
 

                         

    
    
    
    
    

                                                

 
  
 
 



© 2023 Electric Power Research Institute, Inc. All rights reserved.44

Energy & Regulation Market Comparison – 24hr Snapshot

CAISO PG&E

    

   

 

  

   

                                                

        

 
  
  
 
 
  
 
 
 
  
  
 
 

                                                 

    
    
    
    
    

                                                

 
  
 
 

    

   

 

  

   

                                                

        

 
  
  
 
 
  
 
 
 
  
  
 
 

                                                  

    
    
    
    
    

                                                

 
  
 
 

Visual depiction of DER-
VET model analysis.

Blue arrows represent 
regulation participation.

Both systems maximize 
total (energy and 
regulation) benefit with 
similar overall operation.

Both systems discharge 
fully during the price 
spike while recharging 
and providing regulation 
at other times
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Energy Market Comparison – 24hr Snapshot

ERCOT Houston

    

   

 

  

   

                                                

        

 
  
  
 
 
  
 
 
 
  
  
 
 

                           

    

    

    

                                                

 
  
 
 

    

   

 

  

   

                                                

        

 
  
  
 
 
  
 
 
 
  
  
 
 

                            

    

    

    

                                                

 
  
 
 

Visual depiction of DER-
VET model analysis.

In both cases, the 
systems charge from the 
cheapest available 
electricity and discharge 
when the price is 
highest.

NOTE:  Only minimal differences 
in operation due to roundtrip 
efficiency differences, etc.
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Energy & Regulation Market Comparison – 24hr Snapshot

ERCOT Houston

    

   

 

  

   

                                                

        

 
  
  
 
 
  
 
 
 
  
  
 
 

                                                    

    

    

    

                                                

 
  
 
 

    

   

 

  

   

                                                

        

 
  
  
 
 
  
 
 
 
  
  
 
 

                                                     

    

    

    

                                                

 
  
 
 

Visual depiction of DER-
VET model analysis.

Blue arrows represent 
regulation participation.

Both systems spend most 
of the day providing 
regulation and managing 
SOC, and discharging 
with no regulation during 
the afternoon.
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Methods
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Market 
Data

DER-VET Simulation Post-Processing Results

1 year of hourly 
energy and 
regulation prices 
in ERCOT and 
CAISO in 2022

Technical 
Specs

24-hr optimization window mimics day-ahead market, 
but prevents energy shifting between days

Returns best possible financial outcomes given the 
market conditions and technical limitations of each 
system

RTE, self-discharge, and degradation are modeled with 
more fidelity than can be in optimization

7% discount rate applied for both technologies

Methods

NPV financial 
outcome 
comparison of 
technologies
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Results
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Net Present Value – Base Case

CONCLUSIONS

• NPV of EnerVenue is greater 
than Liion in all use cases and 
durations 

Key
ETS = ‘Energy Time Shifting’
FR = ‘Frequency Regulation’
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Net Present Value - Capital Cost Sensitivity

CONCLUSIONS

• For ETS+FR case in Houston ERCOT, 
EnerVenue’s high cost assumption 
yields significantly better NPV than 
Liion low cost assumption across all 
durations.

• For ETS case in Houston ERCOT, 
EnerVenue’s high cost assumption 
yields better NPV than Liion low 
cost assumption in 2 and 4 hour 
durations while still being 
competitive in 6 and 8 hour 
durations. 

Key
ETS = ‘Energy Time Shifting’
FR – ‘Frequency Regulation’

The colored ribbons represent the range between low and high 
capital costs and the line represents the base assumption.

ETS + FR
Houston ERCOT

ETS 
Houston ERCOT
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Net Present Value - Capital Cost Sensitivity

Key
ETS = ‘Energy Time Shifting’
FR – ‘Frequency Regulation’

The colored ribbons represent the range between low and high 
capital costs and the line represents the base assumption.

CONCLUSIONS

• For ETS+FR case in PG&E CAISO, 
EnerVenue’s high cost assumption 
yields significantly better NPV than 
Liion low cost assumption across all 
durations.

• For ETS case in PG&E CAISO, 
EnerVenue’s NPV is generally more 
favorable over Liion.

ETS + FR
PG&E CAISO

ETS 
PG&E CAISO
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Conclusions
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Conclusions

▪ There are three main factors that distinguish the EnerVenue 
system from a generic Lithium-ion reference point:

– Cost

– Life

– Performance

▪ Capital cost is slightly higher for the EnerVenue system in 2025

▪ Life is much longer for the EnerVenue system, overcoming the 
cost gap.

The EnerVenue system results in higher NPV in nearly all cases
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Senior Director, Product Management and 
Application Engineering
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Thank You!
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