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Behind-the-meter flexibility started gaining traction in
2020 with some significant deals...

May.

g N round

] (2 LIFEPOWR I8 i »

E Oct-21: $2M Seed led by | - ostrom

& Vlerick Group & Dec-22: €9.3M Series A

4 Mar-22: Unkown led by Adjacent

é Series E

e - evergen @l encdets

1 = Jun-22: $15M Series B Nov-22: §15M

] r-22: $100M Series C led by Fotowatio Series Aled

K d by Summa Equity Renewab\l VVVVV Creandum
2020 2021 2022 -

s I

o3

= NOV-20: acquisition

S by Octopus Ener gy

- KRAKEN ...
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S Feb-19: acquisiti P9 moixa 5

Q. shell inow selling) Aug-22: acquisition

S () sonnen - by Lunar Ener

e eDF Note: This list is not exhaustivee for cianty purposes.
A Source: Pitchbook, Sifted, Crunchbase.
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... and reached new heights in 2023 with record VC
investments and M&A

no
% SYNERGI
1 [PVl o
( Voltalis 10 e R o ., Apr-24: $52M Series C axle gz octaaeamsed
C W7 wondrwall' 5§ led by Alantra wroray T lad by Greancode
c o m=  Mar23: €9MPE Nov-2z: €218M e = y ence
Telematica = . with Rothschild g Dec-23: $115M e e Aug-24: €9M
 Jan23:514M Scedled & Banque Postale AM  PEAK Growth Equity A Seed led by Accel
4+ byAlln Capital & YC (& Ne B E
£ | POWER # | leapm Seed round led by - FL ‘WER &=
2 aT: May-23:520M  Oct-23: $33M Series p= Norrsken O greenely i2 : o=
£ EdTilten Series A Nov-23: $16M . Oct-24: €45M Series A
5 B led by NGP Jul-24: €8M Series A led by
2 Mar-23: €12M Pre-Seed Series B led by amber & led by Luminar 4 zone
s led by Founders Future 1KOM - Presidio Feb-24: $29M Series C
£ 0 MAS5° led by Gentrack Group © sympower =
e tado’mm Plexigrid 3% | jun.23: s2. S ¥ B @ oAV - NOV-24: €21M Series B
5 222 $2724 myenerg! 5 (Z rabot.energy mm eebopll eneray P el v
Jan-23: €43M Apr-23: $143M Series B . . iy y Activate ar
= Oct-23: £60M " 8 Jun-24: €5M Seed Oct-24: 523M Tech F
c Series B led by Seed round led Jan-24: €17.5M Series A N ec
3 PE round with \ed by HTGE and Y led by Angular and Series Aled
> Trill mpact "’f'c l ap Y Comrjnan by Cathay
2023 2024 -
<
& Sept-24: acquisition
& ApI-23: acquisition by Jan-24: acquisition by Ensek (Centrica) o
~ BUUK Infrastructure by kraken €9 ohmConnect == 203 = oct-:;.Km:-:uo»
" ] e May-24: Merged with -—
2 otonomo® levelire 5 kwest == g 2 Mt vt @
3 Feb-23: acquisition become Renew Home SEOLIX =
%) by Urgently Dec-23: acquisition (NA largest VPP)
© by Uplight
@
® JtoGrid
g Jun-23: acquisition . @ mber — =
g by GridBeyond B next =
5 Sept-24: E.ON Next announced
o / = partnership with Amber

s eDF Note: This list is not exhaustive for clarity purposes.
% Source: Pitchbook, Sifted, Crunchbase.
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https://www.elexon.co.uk/bsc/market-entry/becoming-virtual-trading-party/
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250 EF+HEER/ A,
BEEXRER N T {744 Elexon
—BRBEEAER

BEAEBRER, UE
i VTP IRIERZ ZHFER
EHEHEHAR 29 XA

(BT ELEN S N . ITRE, = P465EIE
REFTE IR H TR -
FHO

%

55 X 55

2.53 P45 /B~ A IR KB EWGIS

WA =B M E TN, ATREEA B2 5 P41S ff R #R T LR
f&r, B A SEOL 3 AU . TEANEEDE

Annual Value from 500kWh/250kW Battery Storage

With Battery Storage With Battery + P415 DA Only With Battery + P415 All Energy Markets
£16,000
£15,208
£15,000
£14,000
£13,000

£12,000
£11,372

£11,000

£10,000

£9,000

£8,000

Revenue / Savings

£7,000
£6,000

£5,267
£5,000

£4,677
£4,000
£3,000
£2,000

£1,000
£0

Supermarket Supermarket vip Supermarket

Value Stream

B Energy Commodity (Retail supply) @ capacity

@ Other Non-Commodity Costs @ DNO Flex

& Network 8 Wholesale Energy

From: Gridcog
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https://www.gridcog.com/blog/the-economics-of-behind-the-meter-battery-storage-part-2-earning-value-in-energy-markets
https://www.gridcog.com/blog/the-economics-of-behind-the-meter-battery-storage-part-2-earning-value-in-energy-markets
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2.5.4 PAL5 #-4F] 1 axle.energy

Axle NHAVEIKEEGIN: pod point B FR P415 BANGAE, M P FI# P
TEM . Bbn. HAERIGEE.

T
«

Elexon JHER T AR A FRAY A"

EPRBEMITRARMHSH,

BEXMEEHRTERES ] m;&&?ﬁg,ﬂjg A
O el T ane AL \
a k le ABRAXRAE D[][l@ '
B VTP
VTP BhtE TS B h T EEYIA

Axle K545 Epex A1 NordPool [RIAZ 5 54 0]

® Axle JURFHEL B GETH EAG IR MM TS S, KRBT TR S
Bl /NS5, BB RERTT G CoPll brdtE;

® Axle JHITHIF: P43 ILZFRITM H AREEHAR 30 70 Bia] b (1 7 FRRE
gFULECH ATl (BLBET 5 73 B A2 540 Axle Energy CLiH P483 {211
X, BEMRERIFERP/NEEFERNE, DATH P375 HATHRHI 7
P415 fEfRRIH R E P ETMAH . XRY], RAIAIEIERIE R 7 252
e AN TEEAR S, PATe oy SELHEL H AR B R AR T B 2R, AR T
JITEAWT R, 75 ERp S RO A 5 3 N

Forecasting flex and placing bids

nnnnnnnn

From: AXLE
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https://www.axle.energy/
https://pod-point.com/electric-car-news/first-p415-regulations?srsltid=AfmBOoowTjDnnE9eSk0G_krRURnkLyIsyH3N8J9IdWKM_twGk10KgiCO
https://www.epexspot.com/en
https://www.nordpoolgroup.com/en/
https://www.elexon.co.uk/bsc/mod-proposal/p483/

ZO= = 3 & &
3. B BTM BB QR GEMHIARIN A

BRI R e L RIS 2 0] DL sh 25 A A BTM 3 5 RIE iR E 5 1%

o L EEZ SRR 2.8%, HEE (R IE)  (EnWG) % 14a 5T

2024 4F 1 H 1 HAEXN, HEERETEITG 7R RERIRE IS, 74N R

WAAIAE 2025 4F 1 1 HETIR LSS B B S H
HiZ O N A

O [FEIHFEE A (REUEEMLYE) (EnWG) FB 14a ZKHE, AT DLR TS|
R BIFMRSENEIRE R B Fw s, DLSEIl s A e AT i A4 g
TRHIEES

® ilEYE: 2 14a 25 EnWG ZEIESHENE REREIR RS H I —#, XA
R, HHEIEAT, FTRFSAT NE B2 .

® ST T %A T LU I B N A AT SR AR B L, 9 nk e
IR B AE =GRS B . [ zeitvariable Netzentgelt | (Modul3)

o FIRER: N T MR R AL, BREH R ] H T Ll AT ik
X BEREVR Hems & B R 402 A1),

® ZKIEFIL: EEbus BN K HIE T8 E W% 2 RO L.

Exponential growth in German Smart Meter Rollout o zoominenouen..

erntier ‘ based on on ACER/CEER 2024 Market Monif Report & BNetzA Monitoring Reports & quarterly ing on smart meter rollout

From: linkedin

KR VAR EU/2024/1711 BU5E T B0 AT, FHZRER B A it EAE 2025 4 1 H
17 HZ B8 H stk & B B k43 . dBRGS 22, & KRR EE 7 E N Y —

15


https://media.licdn.com/dms/image/v2/D4E22AQGPTANCyXRCCw/feedshare-shrink_800/feedshare-shrink_800/0/1732267362019?e=1757548800&v=beta&t=PnSha-KeBTp1WMq0j4-bNHkic9wzq0UYncEXPitxKA0

ZO= = [0 & &E

e 5] ¢ EL L R B S R ATBLIE T S s HE BN £, AER T 3
KU, K S U B S B

B L A AL I A R, SBT3 64% 0
W AT T OIARBA L, ROIFIREU TS R E . R RS
B IAE TV TREOR ST ARMBHAE (BV) MBERIEN
Fio EPRYEF, S017 35%H0IE R BT TR i 6, X — Lz
7T RT3k P

By 45 P 1 9 S T T A R PR R SR S
BOREE, SIURAEAGALENAS A BUR] T o T AR 7 59 #e 2 )
TR, FEERRR. EHEEMSERBNERALX, BIM %5
NFEN, SRR T . RV A T R 143
REA BIAE KR BRI

4. 2022~2025 4 VPP BN MIAER T ES 5

- Tibber wweueeeees

- Octopus Energy & Kraken «---eeeeuuueees
- OVO Energy&Kaluza
- Piclo

Flexitricity —
Axle Energy
1= - 1KOMMAS5°®
- Enpal
- ACCURE Battery Intelligence
- GridBeyon ----weussseenee ool
- Tado®
- CyberGrid
- Kiwigrid
Rabot Energy - - Emey
- Freq
PP Enspired - Entrix

e Tl

vE: Hh ABB. P17, Jifif##, NextKraftwerke. EnelX. EDF, E.ON & K H AL, B AZER B EE U,
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4.1 OctopusEnergy&Kraken

Octopus Energy T 2015 5 JiCAETE [ A7,  Fefily HAE BEYRH ARSI ) e Bt

RE AN BLER A2 P IR AE A BREE T T A2, HENZ AR O 4Tk 28 DL EE S
HAL MM EEE . HEf&4eEk VPP F5SM e —. HArftifE N 150
ft.36 4, Bk Y77 Kraken L1 IPO.

Kraken ¥ F 5 & {7 )y 4 BRE— 225 S0 UE R L i 2w ) 20 HI Sl e AL e Y

BIERG. ERARM - DERIITT %, B i BER T E R A% 0L 55 iR

MBI R AL Kraken VP EEEG THEIELERSG (CIS) « it B)K
FEH (CRM) . EE L ATRERTHESIEE B (MDMD ThAgT—1k. %
FELNREIATIL R, B AR B S AN BE A OB

WHREAF: & BB S SERAR 5, SCRFAETR B R H Q8 B
REFRMT ™ ite 4N, FEMCRHFIETTY), Kraken BEWSACLBEANE BEAL T 5 7poh
ELGER g

BEPEHMS5MA&K: Kraken M iHHE&ZUE Mg L. EFH B Octopus
Energy 4L 8 FEIRIFAT WL ASE 1% P IR S5 VF4r,  FF A RRAEFRE B P sial 5 &
REPWEE. FeRIEE A BIRS DR, FEN, EAAH AL TH (0
"Magiclnk") REHEIE AR TAE, FlanEriid 40% 18 7wiafE, S4% 7 0
A5 B 8. Kraken [ HFr2 5 B2 PR IR 95 BUA FEAIR 40% .

RGREMRAMN: X Kraken “F &1 — M REFER A BER T LEIS R
KEHLIIRE, FH Mapbox [ S Al A (045 MatrixAPI. DirectionsAPI.
GeocodingAPI. IsochroneAPD) A1 ALSRAN AL 1%, X AL1F-F & R AR
SERTEROL TARIT AR BEAL B . PR PER R RE, B RS HE T8 (L R
M. EV smHME LR MYEdy) , g4, BRIl R,
ZINRESZFF T Octopus Energy #8 1 3500 44 83 T AR IMAE R ATE T MES
A IR TRED 300 /N Z B A], REERINER 15 A
M55 T2y, JEATVEML R SE = 88%, BEAFI/D 600 Wi — A Lk HE, TAEIM
FHZBEE R (B, 75k =200 69%5ETHE 78%) -
PRI S WA Kraken MEEEEAE RS FF Octopus Energy RFZEHR
HHLHE H T IR . DAV 2R R B e LR B Intelligent
Octopus Go (KA HE EV A HHE4) . Saving Sessions (RIS 75 =K e )37 11
%) . Octopus Tracker fl Agile Octopus B EEHE & T 7B NS 202

17


https://octopusenergy.com/
https://kraken.tech/

Z0O0= = H# &t
FAN) + FanClub (T X ) & T AN ) A ZeroBills (5 1E5E
I R K R REIR AR T &)
BRI TIZERE : Kraken NHEVRA B A E BT RE. B4R AT L
FH & SRR B A 3 T g a A SRIG R BN AT LA & R R T 75 5K Bk
RN ERPAT LIRSS I RE A B E B E K 5 & AREIBA U §E
His AL T E A48,
Kraken P& 0RIRE), MUER T EEFEEMNZ0ZE (1% . CRM.

RAGNE) » IR 7Y 125 RSP ANEL N SR EE SRR T . 1T
AR LLAT e K D37 e 55 121 DA Bt 2278 B AR B e v (W REFBR. EV 7B/
BE AR ZRIHPEE RS A RS, A RATE RIS 7T,
PO ESR M 1 5 i s 213 RCR AR THE 7

BARERMY

Kraken - & AR BEAE 1B % -

® =AM Kraken f&— e MR i Z R (AWS) ERZR
G KAl RN BT RSSO R AEE R, B0k 1T & RS A
B

® /) )= Python *AAZEH): 5 Kaluza FIFAR 55 204N, Kraken A% 0 F &
F&—/NPE KA Python BA4A R ] (Monolith) « 5 7 & FIXAMUAIT 28000 4
B ARRY FE () 52 % 1%, Kraken SRH 7 —Foks O & TH 073 JZ 4240 o X Fh4E
T ¥ RIS AR BRI RAERZIR, MM Z ka2 Z0)Z (core)
SHUZE (territories) —>% 72 (clients) o KHHIC R4 A& PR &1 8 H AEH
EEFTFERS (Fln, 2 E ] DS IS E 0 R, (BRZAT) .
X Fh 4y 2Tt 448 ImportLinter B T B AT HIHAT . XA H B2 R
AR T (P52 JE L ("blastradius”) 5 A4 X E 2 BRSSO 5
BEAMZI B HAREL 2 510 BB ARVRELE Rl — AR A BN [F) & SEA Y
ZRATER CHE, EXAE" .

o \ LER/MLEFIER: AL M ML i ARRERBA Kraken P&, HTH
Bk BEVR AL BLEE (1) FANFRT . N SERI LS AL IR RSt R
RETH L. BREMRD « AL #iEh A kS ("Magiclnk"H T BT &
ZiHF) . BT ML FERTN (KrakenFlex tf8 ] ML) , LA F T RiE
PERR S IARA B (W RE R FRoRMN) o
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® 4R AL P EE /). Kraken V& 75 Z AL B &40 . W1, 1L Intelligent
Octopus Go /= i B Rt AL BT 1 12550280, ~FHiEt APT IR LR B 4L
PV RE T, SCHPER 73 i A E A 25 P KRR o

® N[ M SERNE: Kraken CUEH RS EM T M, HArE A
BRI 6000 75N K A FGETE 40GW B R HAMERE T P . oz TR AR 424
AL BARIFHAY M. BARRRAEN, A ZRHATRE]
BRI . Kraken FUZHY & 37K 55 MRS 55 Hodth 2 FH Sl &5, AR 7 3L
BERE I BV

® BT AR : R 7 E Wt B ARG SR AR SRR 1 — 28 ) @, {HLAT3 9K
FAAE—SE[E A Bk R . B0, 4% BEAEAR R ZE 2 AT AR HE 28 ELR
Al AE TR 2R 2 S8 (Inversion of Control) ZF#E(, XGRS 1)« fR
RN, AN, BT EGE (BFFEMIRE) HATE SOERT 2 5 R
SR, FIRESEUT R G TR IX L 2 ) g 1 R e AR, T AN A K
IR TTE R O)Z, NS i AR T B

RiEM5 DER B # (KrakenFlex)
KrakenFlex V& H 1 57 A0 FE 0 A5 A REJR B2 YR (DER) 45 BRATER (L R % M R
e ZH A

® KrakenFlex = i: KrakenFlex Ji T Octopus Energy 7E 2020 S )2 BE
HL I #fF2 7] Upside Energy. ‘B —MNET M FE, FH ALA ML £
Ky AL DER, PAVLECREJRMLTE . KrakenFlex /& Kraken 5E¥ /LR R4t
) —34y, &VET DER HFIERFIE B,
® A5k KrakenFlex & HAE & FhyH 28 M R di v &, WIHLzhIR4E
(EV) MIFHENE, & 7T KEM BV (4, @it Intelligent Octopus Go
BRI 16 D« AR, KR RGN REER S . N T RER
i, Kraken t5 API & R457 Enode &1E, i#id Enode Y AP EHEE L
i L) DER.

® fiftfEJ): KrakenFlex i AT Al ML 51k, RIEHMNES . EHMURGIH
Z R REIRE o 140, ERTEAEE EV £ R, Et
Beri. BRTIH 2R MIBE%, KrakenFlex AR KT A BRI BEBE /™= (i XUH
. BRI IZITRIZE G

® TR 5 RIEMEARS: KrakenFlex 71572 Fh R 514 N -
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> R HEEH A : Octopus Energy [ — R FIAIH B4 7= &, W Intelligent
Octopus Go (fift. EV 7 H, AT 700MW FJRIEM)  Agile
Octopus (2T /NI SEHT LA ) A1 Octopus Tracker CIBERHE & Wiz
) o

> TRRMIRIIH RIS E T ORHIU H 7 SRk e B 15 H "Saving Sessions".
fEZIHYT, @i 150 P25, il e mignt B3 3k sk
AN (202324 FLZFAFT 510 R » Rl T 2GWh
[ L& . Kraken V- &5 BEME 72 FL I 8] 9 A1 280 B 0 %% P K TG B I8 18 I AT
G5

> HMCPEETRS : Kraken KRG DER RIEMETEIR (WKH Intelligent
Octopus Go HJ#EE 700MW) 141, ¥ HHELEMZER, =58
PI-FEE R, T EEEA USRI . I REE P T B A7 5 1)
X3, DATSURD 7R RE X )i/ v U8 5 oK

Octopus Energy iid — RFIH ARG, #Hid T EREREBEA TG

Configurable(2020): ' Ge L EAT, BEHFEMBINRERH, HEHE
=i,

Upside Energy(2020): #(#iRl22A AL b AniR, o fe M A, &
K BH BE HL AR AT B A TR oty ARG T N Krakenfield &4,

Depsys(2022):  HEAL AR IF WX 4512 5 75 1950 BT A SERT I R

RED(2022): #AGEHIER, #hEAERE

Sennen(2023): X KBS AT F A GEYR I H AT SER 3R (R EEHD

Kwest(2024): & B FNRY G LR 22 A

Jedlix(2024): WSEHIE AE AN 78 MR R 7 SRAR MRS, 1998 Kraken HIR
7 i R PR A

Energetiq(2024): W F TV AEVRIK BAZ 0 B4 A 7], 853 T 300 K A

BT A RETR: W Octopus Renewables, % KAEAKPHRETIH , SZFF
Xlinks )i B 45 T H
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4.2 OVO Energyv&Kaluza

Kaluza 07T 2019 47, J& OVO Energy N AHEGLRER 1T RGuia Y13 K
NS IR A7

Kaluza 5 OVO Energy < R '%% . Kaluza V-5 /& OVO Energy 1&°& 1% 08
ARIZHE, OVO B Z41F (Wiflis A\ Stephen Fitzpatrick 13 J% Justin King) [F]
I 7E Kaluza HIJ81 R 2= 0t 2 HEER . Kaluza & OVO R —&85r. % T HRS
OVO, Kaluza ARG EIMNTE1E. 2024 45, KR REYR E Lk AGL Energy
BATLL 1.5 AZBTCIOl Kaluza20% KB4, fi Kaluza M EA 24 51243500, FF
THRPEHE 400 Z2 % P A Kaluza P& . HAh, Kaluza b5 =38 mH/E HA
AL T A 5y A Kaluza Japan, ARSI ANH AT,

Kaluza 2% & 7EHRAE— > 2] i 186 Bl o 07 58 BUARAE St e U 2 45 40 s
RN RS (W MDM, CIS. CRM. VPP %) 4R B AR, Sl
FriB f MR BT 4> (meter-to-cash) JiLFEFIIARAL o

® {153 At & RO RE ST — & B H SEIN SRR B skt SRR .

EREMS AR AT PR IB . 140 OVO ff)“Charge Anytime” B4, ZELF
HANRE R R A S K BT 2, Rt — M kP .
& LA B e (1R FE AL PR, kD N T, &N P AR S 4 — 1
I

® X P EM 5L Kaluza 8 HE IS BB ARG IREER P . EIE M
iy Fe2 7~ SIZIS P R A FH 250 FAH DGR %%, FEBNRE P T AR L R VRV FE RN B 2
. FERAETCEEN B BIRS DiRe, Hin2 KRR &2 P B Bhfg ok in) 2T
e (PR OVO HIE 7O H B TR IX 2] 80%, Kaluza B WS H
BIRSS HARTE 50%) o M HETHEVI M S T, Kaluza BEEILE S E
£, Femi s Az P A A RN, ORI AR 55 O 0 3 % 7 I
FE (NPS) 5 1 34 7%

o Xk THEXMZE: ATHRAFRPOIUFEMNTE, Kaluza NHERA K
fic & T N L& aE X 3) “FI 2Z 38 (Al-enabledco-pilots) o X% T H 454
AR R (PR R IR R 77 S RGN 12 MED 2 44, IR
B—EMRAED , BETHIZEARA G AR P 8, R
MIff R 7 5. R, RS ERIRARMRE (FCR) $&F T 40%-44%,
SFIJAL BRI TA] CAHT) 982> T 30%LA Eo Al 327~ Re s B R 22 o K P fidt
REROL o I H AR th 2 MR G2 AR H K 5 a3 AR ok, B 8N
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https://www.ovoenergy.com/
https://www.kaluza.com/

ZO= = PH % &E

REVR I E], ) 2 P AR R AR T %2 . P& AR MR IR R RE T i
212 P AR In—f5 LA F

® i BHT S BT A Kaluza 1 & & THSCRFREIR 6 i POk T K A
HriReds i 5 RS, Realie BSR4 ORBHAE . HIAE AE SRR EL
RGBSR . HESE. KB RS 1) 17 37 58T B AR FR AT LK B
) _ BT Rl R 2 HOR . BARZRAIEFE OVO F I EV Everywhere £4 |
EETH A BELIL ) Charge Anytime HLENRAEFRH TR £ R+ fe
& I Battery Boost. UKFINE OVO [1) Free3 (BH =/t 43 HE) Al
EVControl #AEFEHITRI, LIRS ZFITFERIGER A1FEH V2G/V2X T H .

Kaluza “F- & ) — MR R mo2 R 2 BN R ENEARSS (41 DER
) BHERAE DL G 8, X 5EG RSP IX LI ReEH AR, Hh
SEHI RGBT SO T . [FRF, O AL ERTER IR TS, R AHH R
W ADGEHESI BT B B S5, B 5 R8I SRR TH N AR 55 R A
B B B 51 3 22 B Rk WA E AR 55 .

Kaluza 1 & (I HAR S At IS T )RR A 3R e it

® )5 SaaS BH: Kaluza 2 — e &FEEHHAFHIIRS (SaaS) &,
KA FEAR . XEWEFEHEE N, B Kaluza 1157 HAH 5 4E
.Y RMER . EFHT ERAAFE, 11 AWS Al Google Cloud.

® S MR B AR T A R S S R B SR .
I Apache Kafka {ERRHR, SCHUEEILE. I3 1R
WAEL. REILRS. FULBREE (BB, AT
B RIS (0SCT (2 B LGS E1 3R A MR . SR LRI 57 T 16
SEIILICFIR, SCREA SR SN AR S, S BT RIIRE, STt 92, 7
PSR R RS T 08 T 25

® BURS AN Kaluza A THIRS SRR . AELCFIALRI, A TN
S RV 55« AR 25 3t 55— N S U L (R 2
F B, RS 2 IFLRAERBO . SRR LA T £ 05

> LY R TUAR AT AR ST AT R EL

> SR ALV ERTR A S IR RE Y L .

> DCBUBRIE: T 5 AN ] D R R 17 AL R
> R SRS MR £ SECRGNER, 127 T T B
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> TEMEE: AT EEZEE, B HEERENRGH Y H. Kaluza §Y
Wit B 1E 4 80 K 22 #) (Monolithic) A1 [A] 35 4 Ik 2% (Synchronous
Microservices) ZEAa)HH i WL R S90RH 2% Bk At ) S

o N\ THBE/MLAIER: AUML BORM ) Z M T & & J7 1 .
Bln, MTBEsitteERrE (aitsh) . RN RIRACE GE4 B, K3 DER
MR (R . BIBE D , #HATREVETIN, LAMS Mesh-Al &1
R E IR TINS5 = A L o

4.3 Tibber

Tibber & REREIR MR TT 2, AFE NE B b P A SR E IR AL B
J© (VPP JIR%s, DARAER =%, Hi AR EHE H B Grid Rewards 7= gt b4k,
H go-ePower-up N HIJRE RPN HENHEERERE. ArLiFE T 5
FJE B ORI SIS s, DAFRE B P M98 AS R I8 o

Tibber M%7 g — K L NEBETEIT R REReIE N AR . 1N
PRt R Re sV H AU, JF R AR T N TR e R A i R, iR
2P UL A B A% I S L 77 . Tibber A58 1) — AN B 35 K5 SO B R VE T3 A
LR, AR TEMIAER; EREIERERSME =7 &, WiER MY
RERAIR, DASRAS AT REVR WS FEMEOL I TELN T o 12 w1 B AR Al i A ol 0 4 it s
73 B A0 RE ST FH ARG 4m ], A3 T AT X BE AT A T 5 EL 07 #H 758 T 47 22 B UK
P e N T SR R L, AR 100% 08 AL A e . AT,
Tibber Store A NEREX B AT EF &, WM T IR E 2 BB
M SYRRIE, DA A IR B I IR 5% o XA AR T2 55 =77
RIS, AR TR RIEME, e TEIT SRS, # e Tt
NEFBE, NITTAE T REINIE TR H . X615 Tibber B S 1 BEIR B M
&y, HEWBLE S P 2 i SR Re Rl i B

Tibber ¥ H O AN“RIRE KB AL REIRA A M6, B EMKHSAL
REURAT ML o 3 SR S A e3P I AE T H AR i m A = S 3 i seJs
THFER A AL g8 s L ANFE], Tibber DU SEANH& SR AL TT FFAE REYR, FEI& (LY
REF AR HE B2 7 B 3a fil Fa /> GRS TH #E o IXMPURR R 715 AR AS 42 P
2w IR S RE TR AR A AT RE LA S G

Tibber HIEIHT ™ i BAT 28051 N7E H L

23


https://tibber.com/en

ZO= = fH &R &
® JHATTLIRRAL: %A F AN LR R B A i B A3 B % ) oK
PEACREVEIK AL AR RERE. B, d@id Tibber AMANREMATRRER A, A7
A IS 50%HH 78 FL AR
® ZOfERE S Tibber B/ THRME 100% LA REIR, FFARBRAE BI
el e BEIAOR . SE SIS ], DARFE B H AR

® BRI AU %A | DRI L g N R R T 2 B R, N
FAFE AR AL TR B PR ES (U/UX) « ARSI RE VR 1)
M HEFIEAE IS

® RyntE: HAE RS ERE AR, NEFRME T ERAEBE.

® JFMERS RS Tibber F1-5HE NG IC N EMS I H 5% Fh a8 =77 B HE 5K
JE W AR R RE IR HE T R IE I RE IR B A S R S

Tibber TS PEIBEE ST TR B EEIIER R, DY KEATSRA I EE
AR5 77 -

® Kiwigrid: Tibber IE 58 EGEIEVIEM AT H Kiwigrid A1F, #4058
HIZ IR AR R G . WIRAETEBIRMIEREIR RS, B, REESH RS
(EMS) &+ HeeERMBESHM, UL NMINKERTY, £ IeetlE
#1360 £ EMS”.

® wallbox: 545G M HANTTE 78 IR LR Wallbox HE AL HHAFMES AKX A
A, AT 2 A S BV S B S REE (T Tibber NIREFP#EAT B RETTH,
FHAEREIRM IS I (K B3 B s s e b

® Kostal: SRR HIER Kostal 151 B 7E S & KA 5 581
REFZ I A 78 FE

® EEBUSe.V.: Tibber /& EEBUSe.V.HJM 7%, EEBUSe. V& & ER A A1 [H
F SRR EEARAE, XN RS RGO AT R B R

® Future home: 5 Future home IEE A S0 VFIE IS Tibber I F& A 42 il bk
A R B A A o

YEN—ZAE AT, Tibber B EAATIEMAR AT EE. K, H 1.77 L=
1.8 4¢3 Tu I B ARk 0% S A0 i Dh 58 i 1 12367 C Rt . B THmE An. H
W ot E R R 2 ol HSL U HEJE, 45 Balderton Capital. Summa Equity.
EightRoads Ventures. Nordea Bank. AltorEquity Partners. Eviny Ventures A
Schibsted Ventures. #5857 U 1555 24 W] M ARV A5 55 3450 Tibber U M Il
i 2R X BE YR L7 A KA R Y785 70 783 45 1o o
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4.4 IKOMMAS®

1KOMMAS5° L Jd A ROHET e VR s 22 5, LIk T 456 KEERE
IKOMMAS® & 56 T M AR . 2 AR ROL T 2021 4F, A ROLLLE, A
OB EL 4 LT RBG T, %A FETE 2025 4F 1 A1 PO At 548 k1S
T 1540BRTt. ARIWSRGLREF, AR e, Al ne, HIff, &
P RS R 55 BRI BN R B 0. B TR S, E BRI
Eurazeo. G2VP. eCAPITAL. v%[E LAY, 18 2 AR T A OB RF G RN 4R AT

IKOMMAS HE it —# R BE RE IR AR v 7 &, BTS2 K ZHEUE TS
R P AR 5 A0 4

® KFHAEMIH LR RS : %A AR UER 508 TOPCon £ AR il i 1) 4= 2
KBHRERI L, BELMmERINEAMEH G . iR Mt L H /4, W
Power Harvester HLiH

® HeartbeatAl 5 5 R 5%: iX5E A (1 A L8 BEBEN I A1 307 B O L
TS A RGN, R R I BORBR ARSI, AT ST 7
REURI 9 REAL M. HeartbeatAl 57E15 % RlAs i 78 AR I SR AR 3645,
T 9L 2 T AR PRI P R 25

® [EHKHS (VPP) it /J: HeartbeatAl OV SR RGE N BRI LB
BAT, BEPIER. BAOAME. AEMRTHE S EFERSIREET Y, DR
= EFRE T

® IR : IKOMMAS R IR AR N ATRER B MR R 7 R —5B 5y, 581
HIRRAEIR A . 5 55 B (AN B LR R IE AR 5 R
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KIBEES . BEMRIUERE (B2 R AR, SECRMER
5 FCE BRI Z 8 rh A S PR XE 1 ) AL

EEBUS # /£ KR ZARMZ b, ks Liit, BARE
Ve AT REVEAT 2 A, WS ELES A A RE RS T ARIE S . Oy 1 SEILE A B
BRAEVER B bs, BEEBUS JE€ (T —/MAEMAIEORNESE, IZHESE 5 78 A B e YR 22
LA RIS R 2, MIEAS BB 22 4 B R 2R (K25 5

EEBUS RS ZEMI I HAARFEIKEAL A, 5772 0] B B H 9] 48 4 455 7Y
(SGAM) XJRi: k. @fE. EE. WAL E.

SHIP (FHEZXEIP) & EEBUS PSR i £ ZA L il . ‘B 12174 SGAM
dfE R, FHAENIRZEERILE], et R T F - B R L (UDP) Bl A% fi 4% il
PH(TCPY &5 B o 1X — B ESE 7R /0 R 7 2 R I B BREE AR, A
MSEIL T Tz A7 . SHIP & —FE T IP P, L ASKEE A 30k & A AR
FATIR ) 22 A WL AR WL BB AS T i . SHIP I —AN S T A& H ™A% 38 5 22
S, e 5 EPIRE E 24 RBSHTE TR-03109 A 1.0 H A i % Ak 2R M
& HAN (FEEXIRMNLE) B0 —50 HRATEARIL T X /2% 2 4 am oG,
X IR i O B, BRFEAT W ARMER) TP B, JEEES T TLS1.2.
FHBERD A S PR 5 it 28 s DL 2 5 K (0 AIE - SR AL &5 = 2 2 Ax Th RE, DA
B DR AR R R I B 2 4

SPINE (' 3 fr WA h 0 B 280 {E SHIP 2 EMOLIgAT, B
SGAM HIfE B Z. Eff h—MEHEIRES, S0, AIERA SRk
HH IR B W 2% 1 58 G0 TA) ST 5 3 LAV o X T A5 A [ 1) 3 o 1) % P i 4% i
g FH ] — B 50 83 A B S B2 CHEZE . SPINE 2R iz H AWk
JEIT ], Toie BRI 5 46 IS Y R 25 A0 OG5 IR A n g, Bir e R B4 I kG
DR MEN., R AE LI E S EEN B AT R T
EEBUSSPINE #75. 'SPINE f{)—N RBERHE R HAR YA A R IG5, X lif
‘E RS BEE N (A ) HERS B P R R, A Al 1) J5 e A e . HhAh, BREEIE N
AR JZ AR AR, ST a 8 E &5, ORI A ARk, ThRe/Z67 T SPINE
WIE EJ7, f5ida e — RA S EN S 4R 25 10 1.

5EMHE AR A : EEBUS 48 51 (SPINE) Y & 3% P4 AR e 4k 15 T B £
T HBENE R I IE N AR SRR RN T V2 AR SR R, ANTTARIE T 8RR S
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KM A VE RSB 2tk . X AHE S IR (V2X) B EE al LU 5 HL I A e 1
(17 77 A S AR Matter IXAE BT AR HE o

EEBUS TRERIHE A 2 H B i B 3R DUAEIFEED L . X A0 R & bt
HE B E TH, Mimfaif 7 &, Bl EEBUS B3 & 7 LS HLE X
PLER(M2M) ] 345 B AR A H B IR, H 20 LIRS AT I Zh AT 0. X WUURR
I ThBEAE R SERERS F SN 15 & 8k EEBUS A & DL R ILTh e, M sesl
HA SRR & ThREN) B T R 4

% 1: EEBUS Whisked it 2 H Dhrg

SGAM B/
FEEINRE

0S| HAZF

TLS1.2 &2t BREREMS.
BiEE LEMHLERITH

SHIP UDP, TCP. WEZk ., IEREFHHE
(SGAM) | &4  F|iBfE; HEME " BSITR-03109 3435 FfastFth
0 &b s - 3 \ E
(BEERE IP) 2 (0s) i
WEEEEN
N ) BRUMREILIT . BTRE
SPINE =8B B E R ERE

W TR RUERHTN. BIRAITE. m2u
KA SRR B EMER, RTOZRA
1

(BEFFr ERERrE  (SCAW) |« ThEE  REREERE; A
THBR ) B (os1) Bl

TEE FEIE T (EnWG) 2f 14a 25 LA HORTE R BSITR-03109-5. H 2024
T H 1 HE, FrAJE T §14a JuE % A AT 0] 5 . 4 T N 24 4 B R
(BNetzA) FIECHE B 2245 (BSD #4E#ifE i EEBUS H AR Gix SR,
XAEAF EEBUS [R5 FH Al A il i v Az 8 g il R SR ) R i e, 101X — A
N AT AR E R A EEBUS #2417 58 K i 33l -

EEBUS MAZRUWTF:

® FREFJEALIHE T R4 (HEMS) : EEBUS /& HEMS )5S HER K 2,
AR IR AR . AR BERHUR R R AR S PP R BE W % Z (R
ZEEIREIBAE . P EREIEME HEMS BERSHRIE Bt . (E BB R R G KA
RE AR 1 BT HL O 75 3R 55 S0 I DR s B A LA RE VR8T o I X o B RE
W, AT LR PR RE VR A, I d R B R b S >t ] P AR BR VR 1K 5
YHHE.

® HiZ)/K%E (EV) RHEMEMNES: BT HEINAEMRBREELR, EEBUS
TR AR A RIS B R G 2 OCE B . IX PP BT DAV 51 B
BN AR BRI AE T (Bl RIREIRA = (WlWetk R4 1
FRHERE, TR EA 8> S AR HE SO 1 5 F X A€ 1% . EEBUS
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BT A AR E S i ) BRI, LR 8 SR 4 T I PR 1 S
P # ORI L A AR E R B B RRIE A . REACK, L
AR T AT DA B IR 4R E v SE B s B R e I R, m AR I A E
HLR(V2G) DI RESE L. HLENIRZE R REVRE B 5 1SO15118 AH P .

® HHE . SR AGKEMEER: EEBUS fiEi#k T X S8 [ ATk % 4 il 2
REERM . A . BRIEZIHHVAC). YR/ il 48 28 A s 303 42 78 HL ik
F(EVSE)SUR I Hli&E i i & 1F, LFEIFAK T EEBUS. ZPpHIX L&
RERS X HANZ (5 I, SEIN A TH] =y AU RE VR B o I 4 52 ) PR PO 3% 2
WAATAMEEST, TS HRJRMITFTEK. Filan, EEBUS A M RV
& H B SR E TAE, DUR KRR EE A 3 FE.

® ZiaS L AT R AU AT Y. EEBUS WIS E AL 2 SEIshas sty &
BE 12 1) LA S HE T FL XA S RN FH R R B HE B DR 3R o 355 7 2% 1) M B SR A
g, PlantEE (BEE TIEHE) 5 14a 5%, IEIREIERAE AT #1545

® Jit i iz 5 7 (DSO) A REVE Al 25 42 i s (ESP)IAE . EEBUS 24 DSO #l
ESP fR4LE Hilff v 7 5. DSO Refif M is i Sy sli s & A M Th#E. AR FI
Hi R o FEL O 3ZE e RO A 38 S P 37 B B AT DSO - RS St 3 245 D) 2 PR
T LA At F R0 22 97 1B 435 . %5 T ESP ki, EEBUS f&if | il
MR RIEEAE, RIS S aT i s AT eI 5, NI A8
AT BE AR T T 3515 5 AL REJR I & BIISAT

® [ [l EEBUS 7Ei% B BRI D RE S HF FIRAFAE R 7). FFERTA EEBUS W%
S FR A Thie, T B A& 2 I B ) e A K CE W IR JE R R B I . X
AIRESE— & RE SR EGIE AT EEBUS A, (HrREICiEL B
SEAHEAE. BRI RRE, EFS% . EEbus JFESLIIH .

SG-ready

SG-ready A&“& e ML "IN E FEA4S, & — MEE AR, IR
Bk 78 8 R H A W N E SR AMER IR HIE S IRE ST 1R AR [ AR e
(BundesverbandWirmepumpe, BWP) 5 17 Z#GEHE R S1EHEH . SG-ready
1) H AR A2 e g IR i A ], fE L REE SCRer I L ek B 2 I FEE i Ak iE
TR AR . AL, SG-ready U3 3= BLAF X VIR IR 2 < g FRIM L Z6
k.

SG-ready 1EZE X PUMAS [F] R AR AL O TG, ATl Py A — ki T
KT R G HEATIAS o X ] B A AL ) V5 & Re L EAT RS B A8 B
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ZHFES
(S61:8G2)

ARITRMR B/ R

BRRE 2/ BREE3
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8. FFAREEX BTM RIGH#ERER BT E A

(1) BYRTHEER/RE: ZOE-EMS il [ 5 AL SEILSE i B,
GRE R BIE AN AR R e, 7RO s TR o RN 23 BN 56 P RV
H & N T RE DR Bh A 5 SR e KA R T

EMS Solutions: Peak shaving and Valley filling

ESS Peak shaving and Valley
filling Project in Estonia

ZOE-EMS executes real-time price arbitrage
through auto-dispatch optimization, ESS
charges during valley electricity prices and
discharges during peak electricity prices.
The embedded time-of-use algorithms
maximize arbitrage margins through
adaptive Al-driven trading strategies.

Q) BT FIRAGEEEE AR TEA R H : ZOE-EMS @il £ & it R4t
A8 HLAE, %%%i%%ﬁﬁ,ﬁ%mﬁi(mwﬁFh%%Em%%%
%, FEMR V2 AR R 38 e A )

EMS Solutions: ESS + Charging

Charglng post z175kw

E“ “ Dynamic capacity increase

Insufficient Chargmg ) |
capacity stack The TEA charging station on

the Cegléd Expressway in

m Charglng post >75kwW Hungary
‘.Zl ZOE-EMS executes optimized energy

150kwh  215kwh 1.313Mwh s_cheduling _by integrating ES§ and charging
pile. It provides stable charging services for
electric vehicle (EV) users and resolves the

issue of local transformer overload.
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(3) BAFIEAR+HEBETE : ZOE-EMS RGeS Y6 OR A0 7 538k 5 W0V s e
AT, DA oK PR B b A 8 A KPR AE . & B FE @ T B S m ) 78
NGENL L AR 2 I

EMS Solutions: PV + ESS

ZOECloud  ZOEAPP !

I

The PV + ESS Project in ltaly

Solar Module Inverter
ZOE-EMS coordinates storage operations
with real-time PV and load fluctuations to

g b maximize surplus solar utilization. Adaptive
dispatching algorithms optimize economic
b 1 ri returns through market-oriented
b 1 charge/discharge strategies

i r
: PCS :

Energy Storage

(4) WEICAR+EBEBAERR+ESNIREFRBEIE: ZOE-EMS 7] SE I 5L /347 X B8
JRMDER) A R/ fE R/ B ER B , WML, HfrEs)
VRZE TR LA B W, (] IS 385 117 3 R ) 11 5 777 B U e R PR FEE e PRI T A B2
HL il A (LCOE).
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EMS Solutions: PV + ESS + Charging

« Energy shifting
«+ Solar self-consumption
« EV charging

+ Frequency regulation

Inverter

Solar Module

EV Charger
h H Transformer
77— ;

Energy Storage

(5) ERBLAEREEMMINE : ZOE-EMS R4 /EUF| VPP

ZO= = fH &R &

The PV + BESS + EV Charging
Project in Sweden

ZOE-EMS enables real-time DER
coordination (PV/ESS/EV charging) for
dispatch optimization, ensuring non-
interruptive EV charging while minimizing
LCOE through market-driven asset
orchestration.

REWELE, WKL

PCS #4MES, LI 700 ZFPH FFR ZEiR . X P20y (1 o N 14 2 7 g
TMEZRGFF A FCR MisniER, FiEik B a5 $AT 77 48 nT 56 UE )

G B AR S5 WA

EMS Solutions: FCR Frequency Regulation

T

Millisecond-level frequency control is achieved by ZOE-EMS,
by quickly tracks VPP scheduling commands.

Energy Storage Frequency
Modulation Project in Sweden

ZOE-EMS dispatches multi-PCS control
signals upon receiving VPP aggregator
instructions, achieving 700ms FFR latency.
This ms-level grid-edge response
capability qualifies the system for EU FCR
markets, generating verified ancillary
service revenues through automatic bid
execution.

(6) WEFHEMNINE : EMS B ) AN, & B W0 X b 5 i

B O/ NBIRAERE RS « MM BIAHESLH fRoCHE 71

B AL R
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EMS Solutions: Micro-grid

« Energy shifting
+ Backup power
+ Less use of diesel genset

+ Renewable energy generation and storage

The Micro-Grid Project in
Inverter Poland

Solar Module a Dlese
ﬁ £ Genset
EMS governs self-configured generation
‘ clusters (PV/DG/ESS) in grid-isolated
Wind Farm zones through dynamic islanding mode
control. The microgrid autonomy
framework ensures power quality for
' critical loads.
PCS

Energy Storage
L - Transformer

(7) FEMFRERAFRENYTRE: LHENAFER, ZOE-EMS 8 i sZif B &
Wi N A BE R G HRRE WSS B 0 3R TS H AR S

EMS Solutions: On/Off Grid (C&I, Utility)

Frequency regulation
Peak shaving

Peak & valley arbitrage
Back-up power

« Electricity trading on spot market
in Africa

4 During grid instability, ZOE-EMS
i orchestrates the dispatch of ESS via real-

il time contingency response protocols. This
§ ensures seamless power delivery for
. PCS

mission-critical loads

Transformer

Energy Storage
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S

WENAZ 5 J5 (VTP) (RS i ARG PG R E L, Ak
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AR 25k, 22 5P TR RGeS b, AR BN
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| | | “— %ish DSO RIER FE MRS

| | — BRWRIEH: MM (2022-2025)

| | | Y R MERE TR REIRARS AR, T R S
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| | | F—EV 7t aEaEmmm s sednl/Um 75 b
||| SRR IR, SRR

| | L— EXEBEE (2022)

| | L— RESRIEA R REREER (DR, Bt
| L —ERAEN
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| | F—HIREFEEA#RTE E& BM)
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| L — U AR R B BEH
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| | |— " 3% OpenADR 2.0b
| | “—RiA: shded, AREHE (DOE), EV R HEH, GHG 55
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| | F—APIX#&: JSON-RPC (WebSocket)
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Balancing and Settlement Code (BSC) P444: Compensation for Suppliers and Virtual
Lead Parties for Virtual Lead Party action - Ofgem EPR, https://epr-
2025.ofgem.gov.uk/sites/default/files/2025-04/P444-decision-letter-for-publication-

Apr2025.pdf

P415 Facilitating access to whole sale markets for flexibility dispatched by Virtual Lead

Parties-Elexon BSC, https://www.elexon.co.uk/bsc/mod-proposal/p415/

November 2024:Key Development the Great British Energy and EV

Industry ,https://www.engage-consulting.co.uk/industry-news/november-2024-key-

developments-in-the-great-british-energy-and-ev-industry/

P415: How to Whole sale-Axle Energy , https://www.axle.energy/blog/p415-how-to-

wholesale

Ground-breaking Modification to support netzerois approved-Elexon BSC,

https://www.elexon.co.uk/bsc/article/ground-breaking-modification-to-support-the-

energy-transition-is-approved/

Market Committee - entso-¢, https://www.entsoe.eu/about/market/

ENTSO-E Electricity Balancingin Europe| Guideline- November2018
https://eepublicdownloads.entsoe.eu/clean-
documents/Network%?20codes%20documents/NC%20EB/entso-
e_balancing_in%20_europe report Nov2018 web.pdf

Balancing Energy-Emissions-EUETS.com,https://www.emissions-euets.com/balancing-

energy

Becoming a Virtual Trading Party- ElexonBSC,https://www.elexon.co.uk/bsc/market-

entry/becoming-virtual-trading-party/

(10) Virtual Trading Party VTP Market Entry Consulting Service-Enegen Power Systems,

https://enegen.co.uk/content/generation/VTP-Market-Entry-Consulting.shtml

(11) Battery Energy Storage System Market Size US$143.28 billion by 2031,

Experiences Growing Focus on Establishing Vigorous Storage Infrastructure The Insight

Partners-PRNewswire, https://www.prnewswire.com/news-releases/battery-energy-

storage-system-market-size-us143-28-billion-by-203 1 --experiences-growing-
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focus-on-establishing-vigorous-storage-infrastructure--the-insight-partners-

302504376.html

(12) Investment Opportunities in Battery Energy Storage Software(Part3)-Greencode

Ventures, https://greencode.vc/insights/investment-bess

(13) FlexPwr/bess-optimizer: Implementation of the FlexPower...-GitHub,

https://github.com/FlexPwr/bess-optimizer

(14) Build Optimization Model to Schedule Battery's Operation in PowerGrid Systems,

https://medium.com/(@yeap0022/basic-build-optimization-model-to-schedule-

batterys-operation-in-power-grid-systems-51a8c04b3ale

(15) EEBUS-4E2 H %}, https:/en.wikipedia.org/wiki/EEBUS

(16) %TF SG-Ready #FE ) 55 55 5L |alpha in note , https://www.alpha-

innotec.com/en/knowledge-base/knowledge-source-heat-pump/key-facts-about-

sg-ready-heat-pumps

(17) FRPE I RS2t 1) R4 3,  SG-Ready-Research Gate,

https://www.researchgate.net/figure/SG-Ready-according-to-the-specifications-and-the-

implemented-system-response-in-the tbll 317004348

(18) 7K M Si-IEA, https:/www.iea.org/energy-system/energy-efficiency-and-

demand/demand-response
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