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DOE-OE Energy Storage Technology Advancement Partnership

ESTAP Key Activities:

1. Facilitate public/private partnerships to 
support joint federal/state energy storage 
demonstration project deployment

2. Disseminate information to stakeholders

3. Support state energy storage efforts with 
technical, policy and program assistance

• ESTAP listserv >5,000 members

• Webinars, conferences, information
updates, surveys.

Massachusetts: $40 
Million Resilient 

Power/Microgrids 
Solicitation; $10 Million 

energy storage 
demonstration 

program, Sterling 
project

Kodiak Island 
Wind/Hydro/

Battery & Cordova 
Hydro/battery 

projects

Northeastern 
States Post-Sandy 

Critical 
Infrastructure 

Resiliency Project

New Jersey: $10 
million, 4-year 
energy storage 

solicitation

Iowa 3 mWh
battery

Connecticut: $45 
Million, 3-year 

Microgrids 
Initiative

Maryland Game Changer Awards: 
Solar/EV/Battery

& Resiliency Through Microgrids Task 
Force 

ESTAP Project Locations

Oregon: Eugene 
resilient energy 
storage system

New Mexico: 
Energy Storage 

Task Force

Vermont: 4 MW 
energy storage 

microgrid & 
customer-sited 

batteries

New York $40 
Million 

Microgrids 
Initiative, $350 
Million Storage 

Incentive

Hawaii: 6MW 
storage on 

Molokai 
Island and 

2MW storage 
in Honolulu

The Energy Storage Technology Advancement Partnership (ESTAP) is a US DOE-OE funded federal/state partnership 
project conducted under contract with Sandia National Laboratories.



Thank You!

Dr. Imre Gyuk
Director, Energy Storage Research, 
U.S. Department of Energy

Dan Borneo
Engineering Project/Program Lead, 
Sandia National Laboratories 



P R E S E N T E D  B Y

Sandia National Laboratories is a multimission
laboratory managed and operated by National 

Technology & Engineering Solutions of Sandia, LLC, a 
wholly owned subsidiary of Honeywell International 

Inc., for the U.S. Department of Energy’s National 
Nuclear Security Administration under contract DE-

NA0003525.

Alaska Village Electric Cooperative 

2022 Supply Chain Issues

Presented to CESA July 14 2022

Wil l i am Thomson PE (Ak)  P.Eng (BC)
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Northwind 
100 kW

Some Recent AVEC Supply Chain Issues - Prices

 The price of steel has been 
increasing all though Covid.
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Earlier 65 kW turbines
Northwind 
100 kW

AVEC Procurement provided this general list just a 
few days ago

• For cable we are seeing lead times of upwards to 
40 weeks 

• Transformers seem to have the longest lead time.

• Recent 3 phase pad mount transformers Quotes 
are estimating  67-73 weeks

• But worse, quotes for pole mounted transformers 
were coming in with 98 week lead times.

• And finally, single phase pad mounts have been 
specified at 171 weeks !!!

• And Price increases are still steadily rolling in…

Some Recent AVEC Supply Chain Issues – lead times
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Northwind 
100 kW

Panel Parts and Programmable Controllers – Lead Times

We are used to 48 hour free 
delivery out of stock from 
Automation Direct. Now 
essential items are not in stock
and prices are increasing.

 Some delivery estimates are 
now well into 2023!
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Earlier 65 kW turbines
Northwind 
100 kW

Some Recent AVEC Supply Chain Issues - Prices

 Increases are continuing

 Existing Quotes are also affected
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Northwind 
100 kW

Custom Panel Quotes – Our usual vendors would not commit
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Earlier 65 kW turbines

Custom Panel Quotes – Our usual vendors would not commit

We had to accept that we would not be able to obtain decently priced firm quotes 
without accepting some risk. The following is part of what we told the vendors

 First time for us!
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Earlier 65 kW turbines
Northwind 
100 kW

• We are located in small 
communities spread all 
over Alaska.

• Deliveries must be made by 
small plane or by seasonal 
barge.

• The shipping season is 
usually from mid-May to 
Early October, but varies 
from year to year.

• If a delivery is delayed past 
the shipping season, we 
lose an entire year.

• This is what happened with 
our Grid Bridging Project. 
Instead of an installation 
this year, it is now 
scheduled for next year. 

Alaska Village Electric Cooperative (AVEC)



AVEC Grid Bridging Project

The final two bidders were similar in price, 
one was headquartered in Calgary, Canada 
(just down the Alcan highway from us) and 
the other was in Germany, so this advantage 
went to Eneon-ES.

We choose to go with the German vendor 
FREQCON, because their inverter design 
could connect to our 480V 4-wire powerplant 
without the need for an isolation 
transformer. 

We simply did not have room at the site for a 
1 MVA transformer, nor did we want the 
attendant operating loss.

FREQCON was able to supply as two ganged 
500kW modules for increased flexibility.
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FREQCON Module Layout
(one of two 500kW units)



AVEC Grid Bridging Project
Time Line:

January 2021: the last required funding was obtained from Sandia allowing us to 
proceed.

February 2021: the RFP was reviewed and updated. The original RFP was by then 2 
years out of date in this fast moving field.

March 3rd 2021: The new RFP was released to the street.

April 2021: Selection of Vendor, completion of essential project design

May 2021: Award to winning Vendor

June 2021: Approval Drawings received.

July 2021: Approved drawings and started construction.

Original Time Line Expectation

February 2021-March 2022: Testing and validation by the Alaska Center for Energy 
and Power in Fairbanks.

March – June 2022: Shipping to St Mary’s village from Fairbanks

June 2022: St Mary’s infrastructure completed

July 2022: System on Site

August 2022: System Installed, Commissioned, turned over and put in operation. 
14



AVEC Grid Bridging Project
Current (July 2022) Time Line Expectation

1st week of March 2023: Arrival in Fairbanks for Testing and validation by the 
Alaska Center for Energy and Power.

May 2023: Shipping to St Mary’s village from Fairbanks

June-July 2023: System on Site

August 2023: System Installed, Commissioned, turned over and put in operation. 
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A full year delay! WHY?



Project Status

Delays were mainly a result of late Battery delivery from China (Due to 
Covid lock-downs in China).

Covid infections amongst critical crew members also was a factor.

The original shipping commitments for travel from Hamburg to the US 
west coast were lost due to these delays, and since the batteries are 
Hazardous Materials, shipping slots are less often.

Remember the west coast shipping gridlock from a few months ago? That 
also affected this shipment. Also, if shipping Lithium batteries in the 
winter to Alaska, the containers may need to be heated.
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FREQCON Visit: Crated Batteries as received 
from China.
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Cells from one crate.
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Thank You

William R. Thomson
Technology and Engineering Adviser AVEC 

wthomson@avec.org
Some Other AVEC Team Members:

Bill Stamm: President and CEO
Forest Button: Manager of Special Projects

Darren Westby: Manager of Engineering

This work is funded by the DOE OE 
Stationary Energy Storage program 
directed by Dr. Imre Gyuk.
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Seminole Tribe of Florida
Rural Reservation Resiliency Initiative 
Big Cypress Solar Project
ESTAP Presentation

PRESENTED BY:

HARVEY RAMBARATH

RUSSELL MORRIS



Seminole Tribe of Florida Reservations

Seminole Tribe of Florida is a 
Federally Recognized Indian Tribe
and is the only Tribe in America 
that never signed a peace treaty.

Approx. 4,240 Tribal members

Approx. 90,030 acre land base 

➢ Big Cypress 52,338 acres

➢ Brighton 35,805 acres

➢ Fort Pierce 60 acres

➢ Hollywood 497 acres

➢ Immokalee 600 acres 

➢ Lakeland 692 acres

➢ Tampa 39 acres



Impact of Hurricane Irma

➢ Hurricane Irma made landfall in August 2017 and 
impacted the entire State of Florida 

➢ Hurricane Irma was extremely powerful and 
catastrophic 

➢ Most of the Tribe’s reservation communities, 
businesses and government operations were affected

➢ Several facilities across the Tribe’s reservations 
sustained severe damage



Impact of Hurricane Irma (continued)

➢ The Tribe had to close and discontinue its government 
operations for several weeks and in some cases months until 
recovery

➢ There are approximately 680 residents living in the BC 
Reservation, which were particularly impacted by grid 
resiliency issues and outages 

➢ In the aftermath of Hurricane Irma the Tribe was the largest 
purchaser of propane and diesel for generators in Florida

➢ Even commercial generators are not designed to run for 
weeks non stop



Seminole Tribe of Florida Renewable 
Energy Committee
➢ In January 2018 the Chairman and the Tribal Council formed 

the Renewable Energy Committee with key people across the 
Tribe including a representative from the Chairman’s office

➢ The Committee was charged with:

➢ Ensuring power continuity across critical Tribal operations to the 
extent possible during and after a storm

➢ Identifying solutions to mitigate and limit power outages as a result of 
a storm

➢ Identifying opportunities that would allow the Tribe to be as self 
sufficient as possible in meeting its energy demands 



Potential for Solar Energy Generation

➢ This map shows 

U.S. average 

annual solar 

radiation in 

kilowatthours (kWh) 

per square meter 

per day (kWh/m2/d) 

for direct normal 

irradiance (DNI).

➢ Florida is the 

Sunshine State and 

has great potential 

for harnessing 

energy from the 

sun



BC Solar Project Overview
➢ The Seminole Tribe of Florida will design and build 

approximately 445 kW of solar facilities and 1,510 kWh 
battery energy storage system (BESS), transfer switches 
and control systems that will serve 4 essential facilities in 
the Big Cypress Reservation.

➢ The systems will be interconnected to the grid and the 
backup generators

➢ During outage BESS will be able to run the facilities for 
approx. 3 hours before generator kicks in

➢ Generator runs facility and recharges BESS then cuts off 
and switches over to BESS during extended outages  



Project Locations and Needs



BC Frank Billie Field Office: Schematic Design

Ground mounted Solar 
Panels

Existing generator & 
Breaker

Existing Electrical Room
BESS proposed location



BC Senior Center: Schematic Design

Carport mounted 
Solar Panels

Existing generator & 
Breaker

Existing Electrical 
Equipment

BESS proposed location



BC Public Safety Building: Schematic Design

Ground mounted 
Solar Panels

Existing Electrical Room

BESS proposed 
location Existing

Generator



BC Health Clinic: Schematic Design

Roof mounted 
Solar Panels

Existing 
generator Existing Electrical Room

BESS proposed location

Carport mounted 
Solar Panels



Project Status

➢ Design Build contract executed and NTP issued: 9/30/2021

➢ Date of Commencement: 4/6/2022

➢ BC Health Clinic Roof Top Panels 100% Complete

➢ Ground Mounted Panels at Frank Billie Field Office Complete

➢ Direction Drills at 4 locations completed

➢ Piers for carports complete

➢ Steel for carport installation began 7/11/2022



Material Cost Escalations and Delays

➢ Project Started in the 
midst of Supply Chain 
disruptions

➢ Materials prices increased
dramatically

➢ Delivery times increased
significantly

➢ Resulted in the need for a
Change Order for Time
and Money

























Change Order 1
➢ Original Contract Amt: 

$2,945,017

➢ Net Change Order: $584,794.80

➢ New Contract Amt: 
$3,529,811.80

➢ Original Contract Time: 184 days

➢ Net Time Change: 165 days

➢ New Contract Time: 349 days



Good News



Good News



Good News



Good News



Good News



Brighton 4 Solar Project

 Project will add 
Photovoltaic Solar 
Panels (PV) and 
Battery Energy 
Storage Systems 
(BESS) to 4 facilities 
on Brighton 
Reservation:

o Administration 
Building

o Public Safety Building

o Veterans Building

o Health Clinic

 Will reduce energy 
needs by approx. 
26%





Thank You

HARVEY RAMBARATH

RUSSELL MORRIS



Li-ion Supply 
Chain Delays and 
Cost Increases

Vinayak Walimbe, CFA

VP – Emerging Technologies
CES-LTD.COM



About CES
Customized Energy Solutions has been Providing 
Energy Management Solutions Since 1998.
Customized Energy Solutions is a leading energy 
advisory and service company headquartered in 
Philadelphia, PA. Established in 1998, CES assists 
clients in managing and staying ahead of the changes 
in the wholesale and retail electricity and natural gas 
markets. CES has steadily expanded its best-in-class 
hosted market operations platforms and services 
globally and is now serving more than 400 customers 
operating in the United States, Canada, India, Japan, 
and Mexico. CES currently manages over 14000 MW 
of assets through its market operations center.



EVs …… onto the road less travelled? 

COVID 19 did impact EV growth marginally. EV
registered 100% growth despite car market
shrinking by 14%.

Year 
Global Plugged-in EV 

sales (in million)
Market Share %

Battery Demand 
for e-cars (GWh)

2017 1.17 1.36% 35

2018 2.02 2.34% 71

2019 2.5 2.9% 88

2020 3.1 4.6% 109

2021 6.5 9% 286

2022 ? ? ?

2023 ? ? ?

2024 ? ? ?

2025 23 25% 1100

OEM
2025 EV target 

(in million)
% of their 

sales

VW 3.0 25%

Tesla 2.3 100%

Hyundai-Kia 1.7 20%

GM 1.0 10%

Toyota* 5.5 50%

BMW 0.8 50%

BYD + BAIC + Geely + SAIC +
Other Chinese OEMs

10 30%

Ford 1.0 20%

Others 5.0+ -

TOTAL 30+

Plugged in Targets ( Total Minus Mild 
Hybrids (25%)

23

US and EU to fuel more growth in 2021 Source: CES Analysis, OEM announcements, Inside EV, SNE Research 

China and Europe contributed to 85% global EV sales. 

37% 
CAGR

40% 
CAGR



286 GWh of Cells Supplied for EVs in 2021 (162% Growth)



Global Market Overview – Advanced Battery Demand till 2030

• Global advancements in the battery market -
primarily driven by EV demand

• China and Europe likely to be the early growth
engines for EV - most carmakers here are aiming
25% EV penetration by 2025.

• Announcements of over 4000 GWh global
manufacturing capacity by 2030. Most of the
plants would come up in Asia, especially in China

• USA and Europe’s strategic push for battery
supply chain localization - over 1500 GWh
expected from Europe and North America, with
60%-40% split respectively.

Source: CES Research



Global Demand of Metals for Battery Manufacturing

• Li-ion battery market expected to grow 12X between 2020-2030; so higher demand for metals in
different ratios.
• Requirement for graphite, copper and aluminum will be greater followed by Nickel, Manganese and Cobalt.

• Most of the higher energy density chemistries are moving to higher nickel content at the expense of
lower Co and Mn, hence Ni demand expected to grow the fastest among these.
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Lithium-ion Battery Supply Chain Disruptions

Several factors have hampered Lithium-ion battery supply chains over the last two years , Including
COVID – related production and logistic issues, broad-based labor supply challenges, The Russia –
Ukraine conflict and the “bullwhip effects" of pull-forward ordering and precautionary inventory buildup.
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Lithium-ion Battery Supply Chain Disruptions

• Most notable was the price increase in Li- carbonate, which is a key 
precursor for Li-ion chemistries particularly the cathode and 
electrolyte ( 6-fold increase from pre – COVID levels)

• The pandemic induced slowdown created pent-up demand over the 
period. This pent-up demand started coming online from Q3-Q4 2021, 
creating a bullwhip effect, constricting the supply chain, amplifying the 
raw material and cell prices to all-time peaks in Q1 2022

• The Russia-Ukraine conflict triggered panic in the nickel market and 
exacerbated existing tightness in the lithium and cobalt markets. This 
has further supported battery metals prices, which have been rallying 
since mid-2020

• The supply chain issues are causing delays in delivery. Some LFP 
manufacturers are providing costs indexed to Lithium Carbonate price. 

Source: CES Research

Source: CES Research



Mitigation

• These supply chain disruptions will change the way companies source batteries and raw materials in the
future. There will be a greater emphasis from global OEMs to find a more balanced lithium-ion supply
chain diversification across Asia.

• The need to bring the supply closer to the market where the product is being delivered and domesticate
supply chains.

• Focus on recycling - The recycling and reuse sector garnered about $1.89B of capital in 2021, with multiple
collaborations announced by Auto OEMs and cell manufacturers. ( Ford- Redwood materials , Hyundai-
Lithion recycling , CATL- BASF)



US Government Initiatives



Bipartisan Infrastructure Law

• Aims to fund battery materials refining and production plants, battery cell and pack manufacturing
facilities, and recycling facilities that create good-paying clean energy jobs. The funding is expected to
be made available in the coming months and will ensure that the United States can produce batteries,
as well as the materials that go into them, to increase economic competitiveness, energy
independence, and national security.

• The U.S. Department of Energy (DOE) issued two notices of intent to provide $2.91 billion to boost
production of the advanced batteries that are critical to rapidly growing clean energy industries of the
future, including electric vehicles and energy storage, as directed by the Bipartisan Infrastructure Law.

https://www.energy.gov/articles/biden-administration-doe-invest-3-billion-strengthen-us-supply-chain-advanced-batteries



Executive Order 14017: America’s supply chains for high-capacity 
batteries

Raw materials production

Materials Processing

Component processing and 

manufacturing

Cell manufacturing

Pack manufacturing

End of life recycling and 

reuse 

Upstream

Midstream

Anode/cathode

Powder prod.

Separator prod.

Electrolyte prod.

Electrode and cell 

manufacturing

Downstream & 

recycling

Sec. 40207(b)Battery Material processing 

grants ( $ 3 Billion total over 5 years)

Note: Includes separation of materials from 

extracted feedstocks and materials processing or 

refining 

Sec. 40207(c)Battery manufacturing and 

recycling grants( $ 3 Billion total over 5 years)

Research, development and demonstration

Sec. 40208 Electric drive vehicle battery 

recycling and second life applications program 

( $200 Million total over 5 years)



Thank You.

Vinayak Walimbe, CFA

CES-LTD.COM

VP Emerging Technologies

vwalimbe@ces-ltd.com

USA
CORPORATE HEADQUARTERS
1528 Walnut Street, 22nd Floor
Philadelphia, PA 19102

INDIA
HEADQUARTERS
A-501, G-O Square
Aundh-Hinjewadi Link Road
Wakad, Pune 411057, India

JAPAN
〒150-0036
16-28 Nanpeidaicho, Shibuya-ku, Tokyo
Daiwa Shibuya Square 6th floor

VIETNAM

11 Bis Phan Ngu Street, Da Kao Ward, 
District 1
Ho Chi Minh, Vietnam



Webinar Speakers

• Dr. Imre Gyuk, Director of Energy Storage Research, US Department of Energy Office of 
Electricity 

• William Thomson, Technical and Engineering Advisor, Alaska Village Electric Cooperative
• Harvey Rambarath, Assistant Director of Planning & Development, Seminole Tribe of 

Florida
• Russell Morris, Project Manager, Advanced Green Technologies
• Vinayak Walimbe, VP of Emerging Technologies, Customized Energy Solutions
• Todd Olinsky-Paul, Senior Project Director, Clean Energy States Alliance (moderator)



This webinar was presented by the
DOE-OE Energy Storage Technology Advancement Partnership (ESTAP) 

Dan Borneo
Sandia National Laboratories
drborne@sandia.gov

ESTAP Website: https://cesa.org/projects/energy-storage-technology-
advancement-partnership/

ESTAP Webinar Archive: https://cesa.org/projects/energy-storage-
technology-advancement-partnership/webinars/

Todd Olinsky-Paul
Clean Energy States Alliance
todd@cleanegroup.org

Dr. Imre Gyuk
US DOE-OE
imre.gyuk@hq.doe.gov
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