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Principle and Features of Redox Flow Battery System

SiDRE - "R

L Ry I (Redox) : ;E¥EDZET(reduction), E&{k(oxidation)

Z0—(Flow)

EMEZES

Redox: Reduction/Oxidation of active materials
Flow: Flowing active materials with pumps from tanks
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The battery reactions are associated with only the changes in the
valences of vanadium ions

W SEOB®-MtEHFORVHHENIME REFR TRREDHERR

ERREHENEEXANICT FTRETY 1-2 608

The valence changes do not deteriorate the electrolyte; the
electrolyte can be used semi-permanently and reused

SERRENEBI Y IICEFBURY T TRER

r

BVR2H (D TEVNNKIZ )] Fire safety
BRI TS, 8B5S HIRIEEEAT D 10 SHRGE EDBIRMIC
2L T BRYREF TP ERYRBEOREETETY,

The electrolyte is non-flammable and all other components
are made from flame-retardant materials.

~N

[R&d [30EERDTIEE]

Long Life, 30-Year Operational Lifespan

FNEBERIE b EFROHEDI B FTREY 1 I LD %Lz
(BELF B EEHEICKS T RMEATRETY .
Designed for long-term reliability with minimal degradation of

electrolyte and electrodes. It can be operated for 30 years regardless
of the operation pattern.

J

[Ta70L>KRU—] Eco-Friendly
ERBIFYI—-ANTRETT (REHY) o
BEBRH DB BDBICE)  UB AL TIUHI9%TIRET T,
(IFBEEA.GXVU—-70 2H. BIRE . EL£EEYOLERTERE)

The electrolyte can be reused, and 99% of system materials can be
recycled. Proven under the certification system of Ministry of
Environment in Japan.

~N

[S4 7Y« 2L MBHIYE .
REBSEECTERMNRMICBIFT .
BILRR BIBENTETH ) HEROERY OBV
REBEEEMAHRT BSAI7Y(JILIXMERRLET,

With no need for cell or electrolyte replacement and minimal waste
atDecommissioning, The system achieves low life-cycle costs in
long-duration configurations.

W ECIL&EILRT YT

Single cell & Cell stack
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V40EIL Py IR 0O0—&Eil

V40-type Redox Flow Battery

(*Compared to Generation 3)

(*Compared to Generation 3)

the system can be used for up to 30 years.
\_

rI*’b=‘£—§E1 5%up(§*:|:l:l:)] 15% Increase in Energy Density*
HERUICRREESEOERSOCERICKI IRILF—BE
(BERIMS U OEBIREIRILF—)D15%7 v,

By newly developing a membrane and implementing individual state of charge (SoC)

management for the positive and negative electrodes, the energy density (the amount
of energy that can be stored per cubic meter of electrolyte) has been increased by 15%.

r:IZ I~30%down (g*.ﬂ:b)J 30% Cost Reduction*
I RAIvIEHAE. IRIVF—BER EICKZEHEEEH.
BETOTRAWEICKY TJAR0%IT IV ERIBLE L.

A 30% reduction in costs was achieved through enhancing the power output of cell stacks, reducing
electrolyte volume by increasing energy density, and improving manufacturing processes.

r30EEmb“1§BJ 30-Year Operational Lifespan
FRARRSOMEZERLTHEY . 30FEYRXMRTZ
3T EICEKN Z0FEBBELVERELTENTEETT .

By applying newly developed long-life materials and appropriate maintenance,
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VARV Ry I 2T7O0—-B MV AT Ln
(12MWh (H712MW 6BFESE))

The V40-type Redox Flow Battery
(12MWh (2MW Output, 6-hour duration))
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The V40-type Redox Flow Battery has achieved significant improvements in output and energy density through enhancements in its components,
enabling cost reduction and space saving. Additionally, by adopting long-life materials, the battery operates for up to 30 years.

Leveraging features such as safety, flame resistance, and environmental friendliness, this battery is well-suited for grid-scale energy storage and
Long Duration Energy Storage (LDES). It will contribute to a wide range of applications including microgrids and backup power for public facilities

in emergencies, as well as power supply for offices and factories aiming for 100% renewable energy (RE100).

TMWx6h

X B

Output x Hours

VAT LBIE System Type* V4X-4000 V4X-6000 V4X-8000
VAT LBE  storage Capacity 4 MWh ac 6 MWhac 8 MWhac
YATLHA  system Output 1MW ac
:ED“J—)DﬂEE Module Images
IIiEE Tank Type 30 ft 40 ft
EJa1—)VBE Module Capacity 1334 kWhac 2000 kWh ac
EJa1—JVHA  Module Power 334 kWac 334 kWac 250 kWac
EV1-IBIEEE  Module Weight 140 t 210 t 210 t
EI 21— ILEEL Number of Modules 3 'E" 3 -é? 4 .éla

* X is filled with the initial letter of the applicable standard.

BRI 1065 EICHHRROTEE

G, Duration is expandable to more than 10 hours.
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Grid-scale Project for Utility in Japan

jtiﬁﬁ%ﬁ*\y hg—ﬂ(ﬁ)ﬁjﬂ :JIQ I\ Hokkaido Electric Power Network Project

B AT IEEEEhRY D — oMk
Customer: Hokkaido Electric Power Network, Co., Ltd.

B ERSE iUBEENRYN D — IR REEM

Location: Minami-Hayakita Substation Hokkaido, Japan

W 2 {ERE 1 7MW, BE51MWh

Power and Energy: 177MWx3h (5IMWh)

B A F: SEERZEENIIHIEIE (/N 7U—BHHE. &5
[ERES I, EFEEDZENFHIEHIE) |
TIFRTR B REER

Application: Enhancing grid control for new 162MW wind turbines

(e.g. Frequency regulation,
Renewable generation smoothing)

W ERHAE: 2145

Operating Term: 21 years

B E2{mER{E: 20226F4H

Start of Operation: Apr. 2022

WA dBEENR Y FD—O Wk
Customer: Hokkaido Electric Power Network, Co., Ltd
W SRESR LBEE Ny D — SRR R

Location: Minami-Hayakita Substation Hokkaido, Japan

W ER{EARAE: 0 1 BMW, §260MWh

Power and Energy: 1I5MWx4h (60MWh)

B SIS EEELE ARNBEYRT LRaRIEE
Objective: Urgent demonstration project of a large scale power

storage system,subsidized by the Ministry of
Economy, Trade and Industry

BA F: EERREEHIHEISIE (1) VT U— a5, S5
RIREHIE. B KIS EFREOZENHIEFIE) |
RERZEHIHEIFIE. FIFRRNENREE

Application: Frequency regulation, Renewable generation smoothing

W EEIHAR: 2013FEE~2018FE (=sHe TR bHEREET)

Demonstration Term: 2013 to 2018
(Ongoing operation)

W E{Ek@E: 20155128 (201 9FE AZEERFH16)
Start of Operation: Dec. 2015
(Commercial operation since 2019)

BEBESHRYN T = BEREDHEEE (Eaesd ANBEVRT LBRARNEE)

Large Scale Flow Battery Demonstration for Grid Control with Hokkaido Electric Power Network (METI Project)

1F:92V0 . R REZHREKE
Floor 1: Tank, Pump and PCS

2F:EIVRI VT BRI

Floor 2: Cell stack and heat exchanger

S FRET
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Grid-scale Project for Utility in US

San Diego Gas & Electric (SDG&E)#kT7 O3/ san Diego Gas & Electric Project

M #ASE : San Diego Gas & Electric (SDG&E)#%

Customer: San Diego Gas & Electric (SDG&E)

B EESF CRKEAYT IV YT 4T

Location: San Diego, California, US

W SRR | H/1500kW. Z#E24MWh

Power and Energy: 500kWx8h (4MWh)

BA &:EHHGEME. v1Mo0JUvRE

Application: Microgrid, Electricity wholesale market

M E{EERE : 202459R

Start of Operation: Sep. 2024

REAVUT# =7 MICH1F B EEMODEE-ECEHAEIRAFHR (NEDOFR)

Flow Battery Pilot Project for Grid Applications in California (NEDO Project)

M A ST : San Diego Gas & Electric (SDG&E)#k

Customer: San Diego Gas & Electric (SDG&E)

N BB CREAVTAIV=7MN Y7«

Location: San Diego, California, US

W @R : HHh2MW, §E8MWh

Power and Energy: 2MWx4h (8MWh)

BA R AR RREIHL. YMI0TUYRE

Application: Microgrid, Peak shaving, Renewable firming

W EEFEARS : 2015 E~20215FE (& TobRaEmeEs)

Term: 2015 to 2021 (Ongoing operation)

M EfmiRE :201743R

Start of Operation: Mar. 2017
(Commercial operation since 2022)

B ERE (BILRAY Y T) [FULRZ 25T ZES

First Flow Battery in the US with a UL-certified Cell Stack (UL 1973)

B KEAYT#ILZ7 MIEIIREE AR (CAISO) D
BHEIFEHIENSA (20185F12A)

First Flow Battery operational in the California Independent
System Operator (CAISO) markets since December 2018

B BAYIOEEEBHETOII707UvRERICEIH
(2021E128)

First Flow Battery engaged in a microgrid operation on actual
power distribution line independent of external grids in December 2021
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. . . . . . Connect with Innovation
Projects in Europe, Australia & Asia Projects in Japan

BETXEFMARR(TRDFR’ O TI M (Taiwan) ITRI Project DESHRYNI—TJE’OI' TP Chugoku Electric Power Project
WSS : ST EEITRI (TR) i WA HERN+Y M —THRASHER
) Customer: Chugoku Electric Power Transmission & Distribution Co., Inc.
Customer: Industrial Technology _ _ .
Research Institute (ITRI) M s EIGFh : BIREREIREREE]
Location: Ama-cho, Oki-gun, Shimane, Japan
BT 8&-aEm M 2 {ERRHR (R8) :H5H4,000kW. FE12,500kWh
Location: Tainan, Taiwan Power and Energy: 4,000kWx3.125h (12,500kWh)
M 5 {ERE 20265 (—IF)
[ | §§ﬁ;ﬁ$§ : Ililljj‘] ,OOOkW\ §§3’000kWh Start of Operation: 2026 (partially)

Power and Energy: 1,000kWx3h (3,000kWh)

BAAMHEEE’ O T8 Minami Kyushu City Project
M = EtRE) : 20245118 WAL A= ITUHF
Start of Operation: Nov. 2024 Customer: Mitaden Co., Ltd.

REGFT : EBRBREAMM

Location: Minami Kyushu, Kagoshima, Japan

M S {ERRE - HH250kW, BE1,125kWh
Power and Energy: 250kWx4.5h (1,125kWh)

&M Energy Queensland Limited #7’0J1J b (Australia) Energy Queensland Project

M #A5%: Energy Queensland Limited #& W SRiETRME : 2025548
Customer: Energy Queensland Limited Start of Operation: Apr. 2025
REBR: A—ZANSU7 HIEH#E’ O I Kashiwazaki City Project

TA—V XSV RM TUARYH

Location: Brisbane, Queensland, Australia

WA BIEHL - H—BITFI— AR

Customer: Kashiwazaki IR Energy Co., Ltd.

_ E’i’ﬁ*ﬁ*ﬁ : H:IljjzsokW\ g%750kWh %E%ﬁﬁ : ¥ﬁ;~f%,l1-i*ﬂmﬁfﬁ

Power and Energy: 250kWx3h (750kWh) Location: Kashiwazaki, Niigata, Japan

M 2k E : 2024598 B 3%{miRE - H771,000kwW, 828,000kWhX3
Start of Operation: Sep. 2024 Power and Energy: 1,000kWx8h (8,000kWh) x 3

M S ftME - 202652 R8T /2025 3R T /20245F9R

~NJ)LF¥— John Cockerill #:2’0OY Tk (Belgium) John Cockerill Project Start of Operation:

Feb. 2026 Completion / Mar. 2025 Completion / Sep. 2024 COD

M i A %% : John Cockerill #%
Customer: John Cockerill
BEAE—-IX#E’OIYT I NIPPON P.S Project
W EEIEm  NIVF— A5V

Location: Seraing, Belgium

WAASK SRR SHERE—T 4R

Customer: NIPPON P.S Co., Ltd.

W EREGF  EHRBED

B SRR - 7500k W, H&E1,700kWh Location: Tsuruga, Fukui, Japan
Power and Energy: 500kWx3.4h (1,700kWh) _ E’iﬁ*ﬁ*ﬁ . H:'.jj250kW\ §§750|(Wh
Power and Energy: 250kWx3h (750kWh)
M E2{EtRE 20185108 M 2 fEtRiE) : 202318
Start of Operation: Oct. 2018 Start of Operation: Jan. 2023





