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ST h—T%EHRE LT, REFEIRILF—RPBEHOHRIR FF2025F0 5 D1SFEMT, BAHACK
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(HFT) LEDS Council (November 2021)°
H1-2 REHEIRLX—FESTaX FORE L (2025-20404)

2. BRANE —-NFPOLLFYIRIN—EBUSHICETHHBMTEL—
AETEH, Hiff - TBOFEETRAT 51\ F OO LTIO—EERNHFTREE TV 2 RENLBALCELE
gERL TV,
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4 TEA(October 2021), op.cit., pp.37-40

5 LDES Council (November 2021), Net-Zero Power Long duration energy storage for a renewable gird, Long Duration Energy Storage
Council, p.27
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(1) Largo Resources —/\F U LHMADREFREE, 'EEHRS) 1Kk YVRFBELE - BRFEIZBA—

Largo Resources (A F #)I&. SfE/NF O LR G ZH%HE - MZE - LEEXEIFBEICHIEL TS, 2020
F128. REttlELargo Clean EnergyDEX3L & . VionX Energy CKE)D/NF PO LL Ky 9 X 7 O—EM(VRFB)
DELEEFHHOMSERR LS, Ik Y. Largo Clean Energyld T'VCHARGE +/-] 735 >~ FOVRFB%HR
TS EMNTIEEE o=, BEIFFIC, Largo Clean Energy [£VionX EnergyD BT F—LDAT A VIN—%ER
L. VionX EnergyRECHT=Y > TE-VRFBOEMMB L 2 7HEMOANELICHII LTz, GH. RS
[CIEBEEETEEFADOVRFBHAMICMA T, BHEGZEILIZM F7=VionX EnergylZ & % 185,000 K FILEBOKRE
LEFENDLE FRODRT—IEADTRELIT-N TS, Cho—EORSIICKY., NFIOVLERKF
ICKBEEHMERDVRFBEEMNRET 52 L4 - =(E2-1),

MARACAS MENCHEN UNRIVALED WORLD CLASS INTERNAL SALES
MINE PROCESSING PRODUCT LINE AND LOGISTICS

Z W A

Steel Aerospace Chemical / Catalysts Vanadium Redox
Flow Batteries

(HFr) Largo Clean Energy’|Z2£E& %
E2-1 Largo Resources|= &k AVRFBREX~NDESA ( TEE#HS])

Largo Resources(d, ¥FFMBEADVRFBERBELEBRMTCEREZ)—FF 570 —FMX 2 v I BfiOF
A. BoURITNF OO LEREEDELEIZHET Largo ResourcesDEFIE/NF O LB OHEAEDEIZELES
BEHST7 IO—FEHRFELAMEREL, VRFBEEIR FERA40%HEIFT 5 EMNFIRES LTS,
2021 7B IZ1E . R ¥ DVRFBY R T L(SHEEE. 6.1 MWh)ZE A 2 1) PEnel DARA D FRIAADIMAMNREY |
2022F4QIZ BB E BRI 2 FETHH®, Largo Resourcesld, BEEMHEE 7 TO—F DA EHRKREIENT
Z & T. VRFBAE#2025F F TIZISOMW / 1L,400MWhIZE TR T HEHE TH 5.

¢ Largo Clean Energy (December 10, 2021), “Largo Resources Launches Largo Clean Energy,”
https://www.largocleanenergy.com/post/manage-your-blog-from-your-live-site

7 Largo Clean Energy, “About Us,” https://www.largocleanenergy.com/about

8 Largo Clean Energy (July 21, 2021), “Largo Enters into its First Battery Sales Contract with Enel Green Power Espafia for VCHARGE=
System,”
https://www.largocleanenergy.com/post/largo-enters-into-its-first-battery-sales-contract-with-enel-green-power-espa%C3%B1a-for-vcharge-s
ystem
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(2) Bushveld Minerals —/\FHLfillsttid, KEBE+EEHS] TVRFBZEE!E - AR5E—

Bushveld Minerals (7 Z ) )&, NF OO LOEBELBMBRTZTORFLETH S, RAtFEILET.
VRFB#Z&&E L CellCube] 7Z >~ KTHR5ET HEnerox GmbH (AA—X b 1) 7. E$t [£50%HE. Enorox)& .
[ U < VRFBD &L - BR5E K F T & A Invinity Energy Systems (EE., FE3%KRiEHE . Invinity) NOHE & LV5 K
FERERRMICEY. NFOULOBIBICIMA TVRFBOREE - BRFTEICHEEMICESE L TEAY, 20165FIZIF
Bushveld EnergyD S (EEHFE)ISL Y. EEMICVRFBOEE - BRFTEICSA L 1-(E2-2),
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(FT) Bushveld Energy™y = JH A RMELUREFR 2 HIZEE/ERK
®2-2 Bushveld Minerals®/\F+ > ABESEZEEHOILK ( KEREA+EEHS] )

Bushveld Energyl&. F1adHIZ@7 7 hERHMIGEZHEEL TS, REIXRAFLATIDO)EHBEBL T, E
EENDHESKOM)IZIEVRFBY R T L(120kW, E—J TRILF—450kWh)ZHIA L., RFEFITo-TWDS, £
f=. Bushveld Minerals®/\F 2 LU TIX, KEXFEEGBMWp) & VRFBY X T L(IMW, sMWh) Z# A& HE
2=y FEERL. BEAaAXMOBIREE—VHy FOERBEFEEL TLS(E2-3),
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(HiFF) Bushveld énergyrblj*j"( k12
[®2-3 Bushveld Energylc&k AVRFBFE x4 + (Vametco Hybrid-Mini—Grid)

° Bushveld Energy, https://www.bushveldminerals.com/bushveld-energy-3/

10 Mining Weekly (November 13, 2019), “Bushveld group advances vanadium redox flow battery plans through Enerox deal,”
https://www.miningweekly.com/article/bushveld-group-advances-vanadium-redox-flow-battery-plans-through-enerox-deal-2019-11-13/
1 Energy Storage News (April 6, 2021), “Vanadium producer Bushveld invests in scale up of Enerox flow battery manufacturing,”
https://www.energy-storage.news/vanadium-producer-bushveld-invests-in-scale-up-of-enerox-flow-battery-manufacturing/

12 Bushveld Energy, “Projects - Vametco Hybrid-Mini-Grid,” https://www.bushveldenergy.com/company/projects/
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3. HBELDEF —HBEWCEIRVFYr—RXOBERERT7T—IVEORYRBROAIEEN —
FIETE . ZWHICHRALTHLRHKRT H5N\F OO LOO—EFEMNHFTEE TOL A RHHMNEBRAOEL
ZHRLEAETRE RMHICREAGHFRML L5770 -—FBUIFTES TLOBRPCELERHT 5

(1) KESSInc. —E) -S4 YELEETH BI70—EE N OFERVFrv——

20215108 . ESSInc.BCKE. ESS)MSPACHEHICKY —a—F—VEMEIHGICEHZ Lz, £EELD
|mNGH, BAREZLIZLBHAORMOSEMMBEXL100BALFFMmEINz, £z, ALOREMEISTT
HEREROHFOS S E XML T, BEI#HO#KIMIZ70%LHF L=,

ESS Inc. [&. # 27 B—&Et(Iron Flow Battery, [FB)#HE X & T ARV FY—BRETH D, [FBEIET—FKED &
SHEIO—EBMEDEASIN?F L. REXRKBALEVWZSRADEMICECETIFENEFTLIERIMTH
HOM7?
B3-1IXESSOIFBOEMEREZ . B3 2l =y FENT—FDa—LERLIEZEDTH D, RLDIFB
FEMBICRFM. BBIZR) TOELY - AIR—Y—{FEFRFEBZRAL. R T2k U EMRRAEILEK(FeCly)
EEALKBRZZYVIAD THRIEEXIRICZRI LTRREZITIHMATH S, ESSIZE X, VRFBRIEE.
IFBIEEMECICE>TH—UILIE LGN EN S EFIRICEBRENAIRETH D, Ff-. EREBIC T8k - 15 -
Kl ZRAVTVA-HEETHY. BABERELEC, RE2REIBHTHL,
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e |
| i |
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N protected
(7R ESS Inc.'™
E-d-=N —_— o s
F3-1 &7 0—EBHhDEERE B3-2 taz=y hERD—EDa—L

BLEHFMAEAIZORMIHD, ESSHBAE2—H Y FMZT E5DIE. EHRMBALE LS F-KIRE, MDD, UFYH
LA A EMLBOFABIZESH LM~ D2EMEV S ERBBOIRAILF—FREZVLEETI2HIETH S,
LBIEIRILF—ZENSCEE - /NEICELTWAR6H, BEH - REAZDPDICGECER LTS EZESIL

B 5t yh—2rRNE IGWH (4T v i) |
14 REE H A9 BNt (Special Purpose Acquisition Company)id, FERED & B FHEDML LKA H 2 L2 BT O LG IET-
ZEfiatt, —MRANZR LY T e TR BRI R 2R T E I K0 I C RS D D KE THIR W T W D,
P OERILEE (ZRICHEEIT A D MEEEDREME) TR 2% bE N E . IEFITRWEEIC R DREL T
16 ESS Inc., “Long Duration Energy Storage Systems for a Cleaner Future,”
https://essinc.com/wp-content/uploads/2021/08/ESS _Analyst-Day-Presentation-8-30-21.pdf
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TW37, LHL,. BHOUFILDAR NEATLEL., iHEHEHER->TLES HXRELIZIETEL
TWEW, Ff-. RNERFHIERATIHHEETH S, VRFBTIE., —BMICEREREISHEZEA S L
LBIZx LTaIR FRENTEBAMZRET LN TS, —A. IFBTEHTRS-3DEEY . FEHEHRM
NEMELERIZRATLATHNIE, LBICH LTIAR MFEEFNERET HLE SN TS, VRFBTIEHEED R
b DFJA0%IEERZEIR FTHY FEREFBHIRLLLEFLEENLAEDIRX MIEHIEMRBEIX FDLLE
NEFED) ERRAR DS 4% ERBTHDINFTCIVLDARNTH D, TDI=®. VRFBVRAT L
£AOIRX MERFICAITTIE, ERZRIRX FOEBIRELS, ERENBET DV FOLEIFELY . VRFB
DERBEDERHMTHEINTOOLFERPICECBETLIN, VVBBEER - IIREIA -0V ED
FRICEBORIEME L THE SN Z LA LHMAFDREMNMES . BE60%) - BT (17%) - 87 7 ') 71 (71%)
D3 HEIKSNELEHLLELEFLSIEIN-METENA R IN TS, £, 2050FI1ZH 1+ HCGHGHR v b
TORRICAGTEEBEBIRILY—FREO_—X0OEFY 22+ T BEBERTRICE T 5/ 3F D0 LEEE
EFRERASICHZHE, BREANEAZEIXNEFZD2OOD Y RAYIZY TIZCEEBLTWLWS, LT, IFBIXE -
B-AKEWS BETRBICHATMELZFEHMZAVS-HERWNZERZITT. LLEBEMRE LI CHRETRET
HdEVWSKELGEBMAMENHY . RTZ—IVEICEY, LEEZBASVATLTESIATIYLILTOIR
JLX—RFEE O R b (Life Cycle Cost of Storage, LCOS ) T0.02K FIL/kWhEERTE S gk H L L ShTLY
% (. E3-3),

lllustrative Cost Comparison Versus Li-lon How ESS’ Technology Delivers Superior Economics!
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4 Competitive with Li-lon at 4 hours; No scaling

ESS wins thereafter $200/kWh $200/kWh

Marginal cost

l!'L of $20/kWh . I!'L

3
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8
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.*é-
) 2 ESS™ oo [
4 BB TIAMELI & RiE . RVESS™ $0.02 $0.05
0 4 8 12 1
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(HFr) ESS Inc.
K3-3 #on—&FthDaX FEEFHAM A—Y (LIBEDHE)

MR LB THIMEXRFLETFIC, ESSEEXRRAELZRAEYFTRT—ILLEELAHICH S, BERMIC
(F. WED250MWhD A L I 2N DIFBEIE TI5M A FERE 1 £2022F RIZ1E2GWh, 2023FRIZIE6GWhIZE T,
2ERTCMEICIEKRT HHBETH D, Tz KENOBHIBEOLRRKDOAE 5T . ERHNEZTLHEVIEAE
BRRBIZENL., ZO7ORMICHIFBRETISOHZFRADTH S,

TORTE, (202144 7). () BART 3L X~ FHHIERT
18 https://www.investing.com/commodities/ferro-vanadium-80-min-europe-futures-streaming-chart
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(HHFRr) Guidehouse'
H3-4 EHEIRILX—TRASELOBEARE - TiHHRE (2020-20274)

ESSHRT— UL ZRCDIE. BILKT H2TIED_—XIZHAD1=HTHD, H TAHIL=TMTITEE.
ERLEBAICKDIRRBEGZILABNZELTHY .. CNEBCENTRRELHBESEN M TOA TS F1=.
THXFYRIMNTIE2021FICEEZIEDINTEBADIEENEIK L., EABBHIEABMICHIZYEELZ, ZD&S
[ZKRETIE. HEKRBEN—EHESNIBAKEOHRICLIIEELLEFE - EHEBERICEIYENRKED
EEEFESVTEY Ny 7y THEE LTORBEI IR LY —FBERTOBEA=—XNREIIHFEFLT
Wb, AN TZHIL=ZTIMIE., RRERFHEIIBEMZETER 5ETME2030FF TICTKRKTIIGW, bl KiE
FEXNEKBEZEDERD=HIZIF2045FEETIZRATSSGWEAT IHENH D ERBEo>TLVEY, tHFEET,
BRLEDEXELICHT IBENTE>TWNS, T0=%H. RRNERKMIMBEEBEZ 2TEHMOEEL.

M STEBMTEFY29% TEMT S5 D LEDFEEA TS EI),

ULEDEZ=N S, ESSIE2027FICMTTOTIGHEZ7,00008K FILERFEEL > TS, ER. B DIFBIC
HFEONSHFEKRELC221FITAY KEDORFEMSHERNTHERE SN TS, VI MU I FRHEDSB
IFO—IF. 2026FITHIT THRAR2GWhDIFBZEA T 5 EMFE L= LKA 2 Y PEnelld. ARA >
BIrFR1#%8E L TI7REDEnergy Warchouse(FERBIDEBM AT L, AV FT-H - A—2—D
idm & L TESSI&Energy Center £ 124, BI3-5)Z AT SN EME L2 BRYRLOFEREICL>TH %L
LZWIFBOE MR ZEN L T, ESSIFHARAKDERIRE4L T & S Munich Re & #E TI0EB DR MIREEZE
BT 245E, FEMTHEEOSVEREFELRMY ANTLSE,

19 Guidehouse (October 20, 2021), “White Paper: Energy Storage for the Decarbonizing Grid,”
https://guidehouse.com/-/media/www/site/insights/energy/2020/gh_eos_whitepaper_decarbstoragelongduration_2020.pdf?la=en

20 California Energy Storage Alliance (December 8, 2020, press release), “New research finds California alone will need deploy 2-11 GW of
long duration energy storage by 2030, and up to 55 GW by 2045,” https://www.storagealliance.org/pr_long-duration

21 ESS (September 30, 2021, press release), “ESS and SB Energy Sign Agreement to Deploy Two Gigawatt-hours of Long-Duration Storage,”
https://essinc.com/ess-and-sb-energy-sign-agreement-to-deploy-two-gigawatt-hours-of-long-duration-storage/

22 ESS (September 23, 2021, press release), “ESS Inc. Contracts With Enel Green Power Espafia to Deliver 17 Energy Warehouse™
Long-Duration Iron Flow Battery Systems,”
https://essinc.com/ess-inc-contracts-with-enel-green-power-espana-to-deliver-17-energy-warchouse-long-duration-iron-flow-battery-systems
/

23 S&P Global (October 13, 2021), “ESS seeks to expand energy storage universe after stock market blastoff,”
https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/ess-seeks-to-expand-energy-storage-universe-after-stoc
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Energy Warehouse a'l'-Jean,Airporl -

Energy Warehouse™ Energy Center™

= Behind the meter solution = Front of the meter solution

* S0kW —90kW configurable range = Customizable configuration range

= First commercial deployment in 2015 = Customer trials starting in 2021

= Generation Il launched in 2020

= Containerized design for turnkey delivery  “Hatteny i Bildingplaserm

= Fast to build and commission = Modular design for utility-class
(AT ESS Inc.
®3-5 ESSH&& 7 n—&EEThoEmE

(2) Form Energy —TASOREENEND BEKTO—ETH OFEAVFr——

Form EnergyCKE)X. TTASHOEBHEEMEEDOTEEEMNIL L LIF- THERK 7 O—FEt(Iron Air
Flow Battery, IAFB) JEEX DNV F ¥ —1£E T #H % .Form Energy [ EERBATRITABIGER 2 VR ZE VT ULVS,
ZD1=&. IAFBOHMFEZ AL EELFERIIAFAINATLGL, ZhIZTEANDL LT, R DOIAFBEITIC
FZ<DERERNMIELTEY ., EEDIZRET VY FTIR24EX FILOFEICHTIL TS,

IAFBOEMEREL. SABRIL L THUDIELZERGEAFMIZITS SV TLELEDTHD, ERMICIE. K
BRICEERTOBRETNYVAATHREBRIESEHICERL FEICKRERICEEREZRT CETHEEHRICET
LELITBHRERET HEMEATHH(E3-6. E3-7)%,

CHARGE

V/W
/ METALLIC %
///// IRON /
Pz

DISCHARGE

(HFT) Form Energy (HFT) Form Energy

B3-6 #ERIO—FEHOBMERE B13-7 Form Energy®#kZER 7 n—&Eith

k-market-blastoft-67058674
24 Energy Storage News (August 25, 2021), “Iron-air long-duration battery startup Form Energy closes US$240 million funding round,”
https://www.energy-storage.news/iron-air-long-duration-battery-startup-form-energy-closes-us240-million-funding-round/
25 Form Energy, “Technology —The Battery Cycle-,“https://formenergy.com/technology/battery-technology/
8



IEEJ 2021 12

Form Energy[Z &k 1L(E. IAFBORADHEMMELI I, EIX FTHIEREICEBEICHEET S M- K- ZEX
ZERMICAVSAICHY. 20K FILKWhOREIRX FOREFEIEL TS, BHIEITBRETREEED.
Tt TORALARETH D, FRBEDRYBRLICESTHLELAENI LITMAT, EFEOHBEZFEN
CENLHERAPTRERMETHY . RT—ILEIZHBEL TS, RIHEDIAFBIX100EFHEE & LS REFfEY 1 2
ILTOMANAETH D, TDE=O. BEELELDIEMEILBTEEL ., KFEOCZOMOREE T RILX—ETE
BifrE Wz 5,

BN EHY . IAFBOEMMAAEETRIBMTHSHLOD. EIX FOREBBIRIILX—EFEEMTERD
51— —DEFEIESL, SRVAMTIE, RBE - £E - BEERXHDIHFEHESE T H 5 Great River Energy & #[F]
T. IMWEDA—LERRARKNDREEICHZR S B HEMZ2023F IR I R EHP THH(E3-8), 2019
FEDEE, SRVIMTIETAFTRBOCICETREBENMET LIz, ChITKY . BARKEZ—EUABEREL
#5|E& L1=Z &ED 5 Upper Mid West Bl I FEEBRTMEIE LAY, FEBICARK - RAATAFKEMLELELIZC
ETITSYITIRERRBLIZ, CO&SHBEICHKADZENKRIEDENTHHH. HiTHGHEIENF LN
f=3%3& . Great River Energy [XIAFBY X T L ZE300MWHRIEFE TEEIT 52 L LTS, 4. Form
EnergyMIAFBIZ & BRI ZHEDHHEAHD—DIZ(X, IAFBRMTOER - FiIHEDILKICK S I Y % Dk E
EORELHAFIATILEGS,

(tB7) Form Energy
X|3-8 Great River Energy BRI CTHHDIRIE TS F(IMNED 2 —)L)

IAFBOEMZFDLDITHEF LK. BERBIIS VD TILTHD, MAT, BEMEIR FOBEND D
MGt EELEHETIEMELH D, —A. Form Energy(FIRAEFT TERMICN T+ —I U RAT—2F2/FLTWL
BWZEMDS, AN E—45 Y FELTULA20¥K FILAWhOEEDI R FOERMEIZT IIERMLEL DL
G AL

26 Renewable Energy World (September 3, 2021), “Minnesota utility co-op sees big battery as piece of grid reliability puzzle,”
https://www.renewableenergyworld.com/storage/minnesota-utility-co-op-sees-big-battery-as-piece-of-grid-reliability-puzzle/
27 CNBC (August 25, 2021), “Stealthy battery company backed by Bill Gates, Jeff Bezos has a lot to prove,”
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4. JN—EBVHIHFTREZIFBNGEL —FTOERSVELEEICHTIER—

(1) HBSH —a7&RZ MFOF) X £ZRYZENIT TEERS) 2EDS—

EBERS
veoRiin [ vt B vemass [ VRFBRE B VRFBAS
CE) =514

H4-1 Jn—EBHMOERATFICETHIEEHRSDA A —

JO0—BENOHADBFOARIKIIVRFBTH S, CNFETRARTEEEY . HEPHFTREINFOILEKR
BORERME N7 2T7ER - Hiff] 2H5I2TL—V—» [EEMRE) ICEYBEEHEZMARESES
ETHHIZE T EIXENZROTLS(E4L-1), TOEWNIAR FRIBIC X 2N GHRFEE SR -HDE
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28 LDES Council (November 2021), op.cit., pp.11-12
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