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TrDlkfgRE 2B M (BTM) R/5RIEENEZR ™, BTM RGN
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1. VPP Hiztix

MRSt R T EEARRY L R G B — AP RO, ENE R AR
s B FE U AT D, A E X P SR I 5 B A S e AR . R 1 i 3 kT
10 ~ 20 AR YRR TR E, LA T A AR IRB I R, IR s i Ay B
MWHIAA RN, XEMBA RS B 0FEE R EE K, w4
BEVR (RES) MyPaflip®, ksl EV IR %, WaiEar
TSR ], S RER M SRR RHT. B R A X LE R IR BN 3R, &
FEHUHT R BETRAT BRSO BE A AR T 2.

HEfLRL] ™ (Virtual Power Plant, VPP) T AUy 43R4 HE FL M AR U F3AE

gy e

Ogo
— AN

ﬁ S e
\ j | y 'L K

iiid 8ta

Bl 1B RS ARRAE From: IRENA

1.1 BTM REREMEIMRIR L B

PEREE WA T e Pk & g, KJ5  (Behind-the-Meter, BTM) 11 fif
RIEHEL, BRI R T i IRV B S SRy, IR (VPPs)
VER A #iCHBUR TR (DERs) [WZREIR, TEATHRIR 2R 15 R M7 14 i %
Kigmt, AR HENE, FAEERRE NG A R,

RIG RIGHEHIHE

TG ARG, EERIET R ERAY . PO ﬁﬁ%ﬁmﬁ%%mLM%
B S AR R A TR AL T A &, T VPP RAGRER A B EN RS
Raa Az R a . X S T BRI AR LA T
o REHMITREEMEENE

> VPP RS- It R A I MRS . e
ﬁ%ﬂﬁ%&ﬁﬁﬁ %m MBI I R GiatT.
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> VPP AER X PRI I 1 L 5 5K A7 S0 1 FL P Bk s i B S I
TR AR, BN A AL T B

> VPP ifREVMBI R HIE ) R Ge it

TAT H B HE 15 R GEMRARTE
® LUZHMAEHHSS

> VPP [l BRI w5 T TS AH O 1) @t

b

(TR TVPP) LARHH 1)

AT, A

M. &Pl
DAK S G v M BESS fiffigdas il 46

HLT

ZH .

(Fid. cvPP) | 1k
FLAR LG Z0IRES
OB HERR . S/ SRR

2R E PR . S HAL VPP RYIELE (

REFH LI BE )
AL/ SRAE R
REE-PATE R,
(OpenADR)

> VPP UG BT P-4 i s A B IR 5 T8, AR Sl A B R R Y
(aFRR) HMIFFFHPT (mFRR) <.

> VPP RBURZ S5t %113,

fF5

o (RIMBRAFILRIFRES

> VPPzE R A DERSs #2341 i i

. BT A K A

WG HAITSAAH AT . RS

PRI AL 2 K Y, I SCRF B BRI Ui B Y 1

Wk ss, A BEgA TR, 5

B YRI5 e RGP 1B A

Behind-the-meter flexibility started gaining traction in

2020 with some significant deals...

m

Venture invest

U2y LIFEPOWR L §
Oct-21: $2M Seed fed by
Vierick Group

- ostrom ==
OE Dac-22: €9.3M Series A
Mar-22: Unkown led by Adjacent
Series E
- evergen s en,deaa
ber iS sun22: St st series o
251 c b vereines
ity

Creandum

-

3 T

o

z NOV-20: acquisiti "

= : ept-21: acquisiti

> x Octopus Ene by ‘E.D!:

£ ) e g gridX mm

£

®

£

& Feb-1s: acquisition by PYmoixa 5%
©  shell now salkng) Aug-22: accuisition
3 o sonnen B by Lunar Energy

tist
DR e et oo

rity purpases.
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... and reached new heights in 2023 with record VC
investments and M&A

Sept-24; E.ON Next announced
partnership with Amber

o
@ Swﬁl +

. ) Apr-24: 5521 Series C axle g oteaemsed

{ ,'.qa\rlzos!igi‘l‘s“l 1 B 7 wondrwall § = led by Alantra Tretny TR iy oraamene
4y Telematica = S Sl - ] By v ok
i Jan-23:514M Ssedied & Banque Postale AN PEAK Feb-24: $10M
4 by Al In Capital & YC AT fof t?.:. sneroy e | g _ Seed round led
& | POWER &L * | leape round led by o = FL “WER =
@ - May-23 $20M  Oct-23: $33M Series o Norrsken 7 greenely i5 Oct24: €45M Series A
E mTiltan Series A © led by NGP Nov-23: §16M Jul-24: €8M Series A i estos
a Mar-23: €1.2M Pre-Seed Sesies B led by @ amber Si Tedl by Luminar led by Narthzone
e fed by Founders Future 1KOM Presidio Feb-24: §20M Series €
B FaceF MASe ™ led by Gentrack Group £ sympower ==

dc - s e . DAVID i -24: i
2 Plexignd iR | wunz:somm | myoenerg 8 ¢ rabot.energy B Beebop i B i BER B Ty b A
2 Jan-23: €43M Apr-22: $14.3M Series B Oct-23: £60M N Jun-24: €51 Seed Oct-24: 5234 ¥ Toch Fund
c Series Bled by Seed round led PE round with i St led by Angular and Series Aled
K Trill Impact bl e i ¥ HIGR l Wl | conwarian by Cathay
‘ 17l f .
2023 »2024 -
3 ( T . ot
APr-23: acquisition JaNn-24: acquisitian . . - "
= BUUK Infrastructure by Kraken €3 Ohmconnect &5 Z08 % O oy xraton
. N May-24: Merged with -

2 otonomoms  levelipe 8 kwest = Googie's Nest e 0 .
2 Feb-23: acquisition hecome Resiaw Fiomc TEDLEC =
£ by Urgently Dec-23: acquisition {NA largest VPP)
o by Uplight
% e AutoGric E daon
g Jun-23: acquisition @ amber ]
3_ by GridBeyond "ext o
5
o

||g

i~
[

,,F.‘ eDF Note: This list is not exhaustive for clarity purposes.
-% Source: Fitchbook, Sifted, Crunchbase.

2 RS s)& I 2020-2024 From: VC@EDF

2 AR 5.5 Y TEAE 28 D RS VR I
2020 4F ~ 2025 4F: #H A AN B R L
2025 4F ~2030 4F: P415 BTM )5 RIGTENH.

SRR S AFERFRSEE TAEE 150 12354217 Octopus.energy, M AUk
T HuEIRE S YK EYE A ] OVO.energy.

AR 2 MU m RIS PE T AR e aEr A w7 A FRATCH PASE.
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2. 2022~2025 G R M B {15 AE

e R =4 (2022 48 ~ 2025 4F) , RREARUINI T X6 H8 J ThS AU A LA
I, DAMFA Gl [EEFRAK 2022 FFREIE EHLAYBOI. BRINHE
WG A B RE oK (FTT 2] 2030 4R 2 60%) FIR I 2 v] P4 fig
TR (3] 2030 4%, JREERIKBHAE & BRI —F5 A L) . XEsia R
PR R T W R SR I B K ST I R —— DA R
A HE BN SRR ). BRI R A R84 . YRR RIS A T8 =5 =R 0
FIEMEHELE SRBCH RS IEETT (DSO) U BElS 32 3485 B 67 i A4 1 2 %
TRE) B REHL I,

A2 E 2022 4 DASK, S0 2 2l 2 BRI B ARG AL 07 i 7 B ) S B
HOR.

2.1 MM GRrEIER SRR S FEER
® HHHRITHE (2023-2024)

RREHZE T 2023 4R4R H — T K g el I 2024 4538
TR, BERERT RIGERE A R . XM R R B ERIIAT
JEEr= 0, DUEAENAS TR G R oAb, B PR AR An A (it
K 100 TREEEAR) RIRAEFR RMEIRE, (/N8R ARG S 5H .
Bl RSB RT (DSO) MY LN BT BIAE 20 2% JEia 78 S, bt i) R W g
AR I B AS 1 REEVEIR S (FRoRMIRL) . s 53 DR S 393 PP 40 4 R 35
Wk (B 2025 4FRHFE—K) , HRER] 2026 F LA A REVR R 15 1%
(FFoRma R . fikfE) BIEZRH bR, SR 57 1 A 75 SR 00 157 0 % g >
WNELZ A FARRIR, FREETME MRS, DIHRE IR ONEE, 2%
FERE
o FRMAEEMLHIE (2022-2025)

RRUEEAE e & T TR 2005, DATR A5 1 53 Rl A 75 SR i 2. 2022 4RI,
WAL (#ACER) FIFIZGAH 5 2t A RE IR T (R HEZRFE RS ) |
VERBR A TG B R SRy, ST RDKE T 2025 4F H 75 1 0 28 RIS o SUR A
i RE AT R HIBR S AR HE . B B TEHRFI R MRS, M55 KM R Aeas
VEEM S 5V R . — AR RMREE S RACEEE, BB
ARATRAEN. ZR IR GRS . BT (EWEI M) A A R g
PSR LT QAT [ i R FELE B PRI 5 .

o THARFESRBIENEIES (2023 4)
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https://energy.ec.europa.eu/topics/markets-and-consumers/electricity-market-design_en
https://energy.ec.europa.eu/topics/markets-and-consumers/electricity-market-design_en
https://www.edsoforsmartgrids.eu/content/uploads/2024/05/E.DSO-reponse-to-ACER-consultation-on-Framework-Guideline-on-Demand-Response.pdf
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RKSFitforSs™ (&R 55 4F) vk PO FERI T 2L AEIES S (RED) Al
BEWMCEIS S (EED) OMEIT, IKSGIETTH R SRS L . (BT SR
RED (2023 4F) SEsRHFAOME S0 per b Akl i, e (EV)
e AR A B A2 (2% OCPP2.01 MMM X ) | HAAE
B R R RS | [ 2024 4, ICHDTA R
NS R AU A RS TR, AT SR, I, TR
EED (2023 4F) WA T 8CRILS BN, Wit RIneiAgent, R b
U5 R ST TR IR, RN | 1
U S e BT R . B e
o ERBIEEAR G

2022 4F 11, WRHLE S TOHE (AR L AR R R 9E Y 4 R )
(HCEEAG) , S35/ 30V & F T 9C sk ot F b, 3 26 5 m I 70
SR R R R (TRIR . AR A) | AT
R HERL, I 2003 4, BKERZ RAHME T—I0 13 AZBERE E T,
PiHRISRT CEEAG, S{EMUmmIei B0 dr R BRI AE A i, 2% b

22 REREENTIHEREHA?

2022 4 2 2025 AEARAEE WCH BETR A 1 AR AL, R sl T A PR R
WA RGN OER . NI BOh R 21 e e sk hlAlE, K
QSR AR B ) 4 w0z B T AR AR MR T2 57730, Biid
W28 FEAE RO RIEPER PR, 22RO ia i SCiF,  (HA il B il
BMENOE TR AP BORFEMERTANGE MR 32 2 REVR T A% LR, X I
TR, RIEEAR T DA 25 E — A 5% Bt HLAE 22 4 i) ABUsGIE B LAk 7 52
M55 8 R, XL R ) A A X AR i 22 ) T DA
OB E G PR ARaAS . R BUHT IR 55 A IE B ), IR 2 B 2 18 i 2
) U T M B g 8 XSG 8 R RBIL. XAl i) B A 52 e L3 45 Bk A7
EL A 1] A ——— D L L A T — A SR 355 O 5 SR AR R D 7 B L IR] 4
ARG, i BRI BOX SEERL, AT 2 F] AT AR R B
B SRPE A RE TR AR BRI

UKP415 F1 P375 FLRIRY e Sy i R ML FE S8 i

2022 ~ 2025 FFHEE M S TG L R 21 4, b P 5458075 (BSC)
BIEZ P415 Il P375 MUSCitfi R o6k, P415 T 2024 4F 11 H A%k, BHRGNST

7


https://climate.ec.europa.eu/eu-action/european-climate-law_en
https://ease-storage.eu/wp-content/uploads/2022/03/2022.03.01_State-aid-briefing.pdf
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Tﬁﬁﬁ%ﬁ(vw)%@,Eﬁﬁﬁﬂj%AﬁﬁA%IMﬁ%ﬁﬁ% il
B BRI R TP LS (BM) BIZ 575, X — SO A w22 1
HL, ﬁﬁTgFWi@@m ﬁ% TEA%hTE, P375EF 20224 6 H 5K,
SOV I SRR B SL BT BRI TSR, AT S IR A B RIS PR
7 .

SCER) VTP A @AM, SRR RSz SR (ENTSO-E)
RESR RO i 55 B2 BERT (BSP) MIPPGTT4L)5 (BRP) SERRINAL M
HZHE Iz HAR. RE =R G RIGHIF R R T, (HIEE
VTP WA 8 3R ARy iR it 7 HE A 2 i3 DARI I % P SRS PR AR, X F R
JZR A G SRR B AR O ARG, SEE Y VTP STREATE R ™%, 3 Kot
R EASML (CVA) ARV EEC (SVA) BREIAE, HiESE (KPMG)
W RSUERIEZR A2 (PAB) b, XAedE 7LV SCRp g5 s i A e
EIROPFERER B AN VTP s A RIS 510, EETIREAFE
TEHAl BSC At (EDF 2%) HffE, /M ATRIZS VTP Mg fEg i
. HH Axle Energy Limited C#HfIAN VTP, JEIL 7 HIGA ML HAHEE L&

ﬁiﬂﬁFWE%Aﬁﬁ%iéﬁFﬁE%ﬁﬁﬁk HEWZ S AR,

SEE T RGN

AT IR R R =

S E W R G P — IR B, SR BRI R G R RE IR R Gt
X AR AL IR T4 A H a3 K B (PR AT 2R REUR A B HE M P13
CARBRTF IR R G R e MR . G ny b XA BIE Bk AT 5N
RS, XESRG BRI IS, DATEHGI S B ) Y = RO I

REREREMR T FHEA

RAWAEX R b HEE CEMA . MAR/N L 2R aE 5k
(DERs) (ol ARl 38 S A AR M, f IO e (W3R
Frcige. ) ASMERE I C—LEENR, AR IER RGPV,
AR S . WIS EA, XSS RER, SN REMAE KT (VLPs) |
HZ 5l ERRRTHEPLH (BM) |, FESCHLHTH, AT R 5 A M B
AR AR ARG

REMMAAMEZ (W VLPE| VIP) R, W ZMEBCKHneRiiE
FEACHY SR PEAR, 5 0 AR I rp 3% AU AL 21 B4 T8 2 2 DN 9 AE I Y
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oA BT, T S B I H AR DA SR AT AR R H a3 A B0 T 1
ARG U REE,

2.3 ELEXON: P415EMERITHIANES

BSCHEIER P415: BB (VIP) HEAHETH
P415 K H #FE R

BSCEIER PA15, EZAFRRIE it A0 3k 75 VR BE I R 3% Mk AHIE & i
W, R—IIEEBIT TS5 IS (BSC) KA w, HIswH R
B ZESL ) (VLPs) | RIMSZ AR, BB EES SREMAR T, X
ST HMT GG, BRIAZS (VIP) WAIE, 114 hxeeRar. i
ARAS H A e F T8 2 8 R BB A R 1 B I T SR AR B
B, AT 2 MO0 T A e 8 e Lt 17 i sl A~ A L (BM) 2 5 R
PA15 85| AT FEAMENLE, DA RT REXH Y 7 7= A () 52

P415 RS B R A WCRER BRI O, JF H AR EUrRe IR AL R R A AR
IS P RIS, 84 VTP vl AE BRI & S, RS
S AMETHER, PO REME. FTOAAPHIREE, X o 6E A5 R
) R R AL Y T S A A 7R R RE A I 00 T S s b AT T s B &8 K. Bt
2025 4 BTM RIEHTIHIELR 5.8128kIt, B 2035 FEFHBAEHEEL 25
{ZBRIG (form: EDF)
SEREATT A R B

P415 LT 2024 4F 11 A 7 HAEN BSC11 H bRt R A —EB5r 5L, it
WBIERK E5E 0 VLPs, B4 BSC 25 (FrRl 2tV ry) AR EH
BSC 1) Elexon vH] (BSCCo) . — P REEMERIEZ 2, VTP IAE ] ATEH
Ky (WHEHETECH ATg) 5 “MmzEr —HR) 30 4080 35 P AU ae IR TH
FE5 PR HAEZ IR 2280, X ALHIERN T e ds,  FevEIH 2 A s A I
D TR KRR R ST A
S5EW&ELF (VLPs) FFEHLHEIEK X R

16 P415 iz |y, VLPs (URTZ5-PLd (BM) . VLP A A &g
£ 20194F 12 H BSCIBIEZRE P344“H | IZME AN LG A1 #ER), ZBIERY
T ATIHEA BM AR, P415 83T VLP RSP e, iHAE
WA VTP AT Z bk ids, M RIS AL Z LI AR,

P415 (L2 ids A Bfb i X —2, RUFBCL R G EE S AT E
Bl XD T RME G N R VE A P RS VEME— TR AR MO, AR ik
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THERITES, I RERRRTH Sea A . BEAMENL R R E T2 5
H (LR AR e AME R TR, R LY R SR VTP 53
AP 07 T Al

TR 2 — B HA B R R . P444 (1% BM 25 i LNy
FIAME) 5 P415 gilRIB 5 &, P444 BAEFIH PALS JFRHIThRE. P465 HyHEH
SN TIEIE P41 YRS T XTI A 5 (5 I 3 2R 55K

24 KEHREMRZH (VIP) At
VTP &3 TG

IR Z F (VIP) B SO R &4 EE (SVA) EMFA /N &
REWEAT. HEEHZ RS BETIEM A i ae 5 % P i = IEE.
VTP A A LIS 5 AT, X EWEMATT AR mER" (SELME
rRs kb &) BRI HRrsk H i,

VTP f ey i sr, BRIt R TS RERHIEHE, A TR ReR
M REER MR DTER . HE oF VIP BTt AT S, B T — 1%l
IS 5EEN, R EEREA S T E R AIH AR,

Elexon P376 baselie

Consumption

Metered Volume = actuall supplier billable

The baselines are all based on the P376 benchmark (BLO1)

VTP Business Model

el 3 VTP BB
2.5 EANERMEZNIERE

2.5.1 5l M R

PIARASE VTP k%, A E T 2 A RS P de i 4 il (CVA) A AL
W EED (SVA) T,

10



Z2Z0= 5[ ¥ &
® CVA k. JERH VTP A 68 Jy1n) BSC A HH Kk 3% Al 42 UC4r &l 15 .
Enegen 255 Elexon GAEMATIFRRT CVA L.
® SVA %H: Hiff VTP PR BSC By L& MG, IR —EMSiRL
IKF. FERGAIES R ETERI AR 2 R G R ALST & BSC 2R AR 4Fse ik, I
HANS S 455518 X

2.5.2 MiIHENREHE TR

TR THE IS B B E MR . 2R)5,  Elexon BT 37 AT BA
Frefit Kinnect 5 BIRSS 1 ID BIALRR, %11 42t T —/ G 8 5 H Bk
THHEAGRE, BRSNS N, =548

Initiate SVA
Qualification
Process

Setup
authorised
signatories

Complete
CVA
Qualification

Lodge Credit
Cover (if required)

Obtain PAB

approval

Register Party Role

Register
Secondary BM
Units (SBMU)

K 4 TiAHEANGAE From: elexon

PALS FUA T Al MR BGE REIH 2, JF BRI RETRIL N Ry A A8 AL
EIIREE AR RTETE, T4 VTP sin] AEHERIR s, Hrs511
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https://enegen.co.uk/
https://www.elexon.co.uk/
https://www.elexon.co.uk/bsc/market-entry/becoming-virtual-trading-party/
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TIMETHER. WAL R, X He LG AL R REVR ALY B T RE X AE TS5
XL PA1S HORAY

TN ) SR SEAE JE BE 1 LR 32 R AR TGk T, 2448,

wH.

TEXAFET AW AIURN T, HEA: 7IRML Axle energy FEUBIH L.

B3k A5

10MWh 4MWh
6MWh

® U ° 0 o

35 3 0 o]

es 82 g.
3 a

S R

o <

o

£100

aoud hbiaua
ajesajoyj

K 5 Rl B s From: AXLE

sbujuseg

K /MWh == £400

% 1 EEEUZS T (VIP) BEAFIAIEEK

BER /iR

R/ AR

SR A

WIEN

FARITA

B EHHEC (CVA) &g

HNEEENOE (SVA) B

EMERE

BiRECE (SAD) 2%

JERA VTP 8EfE 5 BSC X
BT BRI AL
B9

HyfR VTP IBAE BSC X 55
FIER), HRF—EM
GHUKT

BFEEEEBERZE
i, BEIHIAENRE

IERARRIE AR ARER
%, SFMREYE A
a5, KL
F&1T VTP X 55

Elexon 1T GVA jllix

o
o

RAURIE TS

Elexon

G|

< D1

Elexon Mg ENZIBAIR
it Kinnect BENRRSSI]
=

i3k Elexon #1TIF
&
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REHUERITME, W
54 BSC EK

FHIRERRS (PAB) #tfE

iR VTP BEHITE X
%, HEHIELNRF
CH41E 10

2R ARG FZRIZ

500 #E, BEHFEAT
HHITEUR A

ARH

250 HEEEFHBER/A,
—BRISHEREIER

REEKRER
455 X 55

FARBRER, UE
EHEAR 29 RATT&E
FERRZH T FERS

(ElEEN

SMRIEERS (PAB)

BRI ARERF & F0
ik, ARG

F{F45 Elexon

F{F45 Elexon

H VIP iRIEXZ BHFIER
ITRE, S PASIEER
A

2.5.3 P415S /B = A AT RABEWGEIS

WL =TT MBI E TN, TR B2 5 PALS fEREN 2 & R] DA

Bfh, sl sEEl 3 ERgMcan . TEANBERE

Annual Value from 500kWh/250kW Battery Storage

With Battery Storage

With Battery + P415 DA Only

£11,372

Revenue [ Savings
mom om0

£1,000

£0

Value Stream

M Energy Commadity (Retail supply)
8 Other Non-Cormmodity Costs

W Network

2 Capacity
W DNO FLex
B whotesale Energy

K 6 4F UL XS From:

Gridcog
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£15,208

With Battery + P415 All Energy Markets

vip


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 P415 ¥rFF] 4 axle.energy

Axle JH AR BIUI: pod point FHE P41S AR, A FAISE
FEEME. bR, RIS

dd
«

Elexon removes “imbalance” from Supplier's account

Customer only billed for Metered MWh,  Customer flexibility Market notifies Elexon to remove
avoiding paying for flexible MW sold sold to Wholesale “imbalance” from Supplier's account
g Market
o — axle S »ELEXON
‘ > b 3 \
D[I [
Market Revenues passed onto
customer a er deductions

VTP Wholesale Market

K 7 VTP k45 mfe
Axle iR 4 Epex #l NordPool H%2 5 517 1] -
® Axle Ji4riiE I It AT it EMA TS, XIKETItEFR
SEEA N EER ) BRSBTS CoPl11 FRifE;
® Axle il H1il: P483 LR RM H B RAEH R 30 44 8] bs 1Y R FR >k
SAFUCECH i (s 5 A2 45K ) Axle Energy T4 H P483
BIER, BIEffERITER BN EEESRW S, BA P375 HATKE
fill T PAISTEERIES AR Em V. X R, ZPmB I EREEHER
SR BAN FTEEAR T, DATE A S PR H AR B R T LB Y S AR, R
B T FE AR R, 75 B2k i S A S LY.

Forecasting flex and placing bids

\\\\\\\\\\ Pool Foreca Opt
r
~— Faut
s
L

Kl 8 A2 5 AE 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://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/
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3. B BTM BB RIEMHIAN DB

MBI B BE H K2 2 0] AHI sh &S HAN Al BTM R )5 RIGHEHE S
HER, HPEES SRR 2.8%, [EE (BBE™ LY (EnWG) % 14a 67T
2024 4E 1 H 1 HAERL, ARaE ST TR BEREIRRHSLtE, H  HER 7Y
WMBTHE 20254F 1 H 1 H Al AL S M B8 R,

HAZ OGN
® EIHAEI A (REHEIRY  (EnWG) %6 14a F5HLE, ATRARTEE

IR A RGN SR E S S A, DASE I AR AT R AR

RERIN B A
® [ilEME: % 14a 7%k EnWG G HUERERIEASL MK —2, XA

Roirh, HIEWEEA, ARREAT ORISR 0.
® AT H P E ] DA I F M A AT R R AR R 2R L R

TR B A EE T B, [ zeitvariable Netzentgelt | (Modul3)
® FUREK: AT A AHEAA R AL, BRERER. W BT AL AT ik

PR EEREYE Hems FH RS 2 UAT DR,
® AERIN: EEbus BN A HE HEE MBS E RN

Exponential growth in German Smart Meter Rollout e youzoomin enug..

frontier ‘ based on on ACER/CEER 2024 Market ing Report & BNetzA Monitoring Reports & porting on smart meter rollout
Kl 9 TEE R GEFE R454K From: linkedin

BRERAL EU2024/1711 BLE T ShaS Ay, I BORIE G EAE 2025 4F 1
H17 HZ AR AL S S 2% H E SR, LIy = BRI P BE A AE
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https://media.licdn.com/dms/image/v2/D4E22AQGPTANCyXRCCw/feedshare-shrink_800/feedshare-shrink_800/0/1732267362019?e=1757548800&v=beta&t=PnSha-KeBTp1WMq0j4-bNHkic9wzq0UYncEXPitxKA0
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SR EL I ARG L AR 5 ORI Eh S O AT, ) T
SCAHLE, ST AR S B BB L)

S HL A £ AL KT A . IRRAOIF B, JT 64%00
BT TSRO, ROIIRA BT S E . BRI
BEHRATILMEE TERORAFHE: AERLHIE (EV) MBEfiky
Fi. BEDTUEF, L0473 RIS K BT TR AR, i
TR T KT,

S ASHL S R 9 ST 1A 2 AU O DL B K
BB, JCHRAEG AN BT, AT DAREBOR Y 5 08 e 2 1)
AR BEAEOER, EASRIABRENEFAMLK, BTM R
HFRHES, WARHRMTEE . R o KA 4 754
BRSO
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4. 2022~2025 £ VPP BGM T IAEREES G

== - Flower

B [} 7= JRR— - Elig

- Octopus Energy & Kraken -y
QVO Energy&Kaluza
- Piclo

+ Flexitricity se.energy

- Axle Energy .
- allye I’lglr(“?:i/lMAE
ACCURE Battery Intelligence
Re1s[=T=IV/GT, [— - TWAICE
...................................... + Tado®
+ CyberGrid
+ Kiwigrid
= RabolEReroy et s : EﬁQZﬁinz
pired Entrix
- Fever Energy -..........4

* POGEID wsrresesvssmrsessressrsnes

VE: H ABB. W4T, Mififf#, NextKraftwerke, EnelX., EDF, E.ON %25 KFHIFETERM, SATEX B EE U
HA.

& 10 VPP RT3 T 25 55 701

4.1 OctopusEnergy&Kraken

Octopus Energy T 2015 47 JIGHE e [ o7, FAH HE RE U5 e AR Sl tel i) Se He
PR PR SRR ENL TS, HElZAalCafE4aek 28 DA EME
KB MR AR, HEl24sk VPP RSl —. HEbEN
150 12354, miiissfrs Kraken LT7 IPO.

Kraken *Rf [ B % (Vb A BRME— 20D B0IEAY . i 213 14) 28 FH Sl B A e 28
BAERG., ©ETERME M ERM Ry %, BREESERIZOIS R,
o M ARLEM: Kraken FHEATHEIFEERS (CIS) | 18, FHX

FEM (CRM) | #A5E AR BB TT R B S (MDM) THEET—K. %

FH L NRBIEAT IR, BTEH SRR R O SR
® IFBHEIAT: FE AT RERRE 5, FFRRIE S E R AEN

BREFAN . GBI, FEEORAETTY), Kraken BEASALBEAIAE BEELT 54y

BRI R T 2R A5 0
o XPEHMEARR. Kraken (iRt HIERAE L. B Octopus

Energy #4E 8 4ERIGAT MLy PRS- PF 4, HAEFREER W& P Scdl 5

17


https://octopusenergy.com/
https://kraken.tech/
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BHEWEE. FERIEE B BIRSEE. FK, ERAH ATTHE (0
"MagicInk") RHBIF MR TAE, GlATEREL 40%8rF (s, Sai%r
HAER 8. Kraken iy HARZH B FFI IS AR 40%.

R EFAL: X2 Kraken F-HH—DNRER . BRGNS R
% E MY e, FI A Mapbox Y MR A A R (4 4E MatrixAPI
DirectionsAPI, GeocodingAPI ., IsochroneAPI) Fl1 Al ZXzhfLib51 2, X
H15-F 5 BEAS ARSI B O . TARNR R 3L E . W I PERICRE, R BEM
SYEL T (W RERR . EV SRl RLEl) | FHiiBtek, SR
PRI, PEFR, ZINBESCHF T Octopus Energy il 3500 44 #l3g LA
BRPATEOTNMMES . S RIRCRIRTH 3% BRI 300 /N 25 B[],
FARGUOME I 15 ARG, W R it e 88%, #F4F1 600
Wi A, TARITA AR (F1a, T2 B 69%4
& 78%) .

FEmBIR S LT Kraken FMUIREEAE RS L FF Octopus Energy FFZEHR
S T GER) . DAH SR E LRy, LB T 4E:  Intelligent
Octopus Go (KZU%fE EV FEHLE4E) . Saving Sessions (KHUBLFE K 1w Y.
11 %1) . Octopus Tracker FI Agile Octopus (I8 Bt A& T 37 5 2 /NEF Y 48 G
FASHHY) . FanClub (GEETASH R A A ITHIERAY) PAS ZeroBills (&
TESE T B R RE BRI L T 56)

B2 BRF: Kraken N HEIRA B [A] A AR AL S e B85 BA W] DA
HVE R A BT 37 %5 SR 131 B ) DA & R VAR S 755K s I3
%5 BB BRI T TR S5 BB w B % Pk 5 s &k BB 68
RIG AL THAYHE).

Kraken [-F-5BHTE), MUET TRIESENZL0EE (119, CRM,

RIGPE) , SRR T BB A B2 . SRR N B SR B . X
HRLEIA P K BUIA e 55 11 BA B B PO B REBE 7% (WNRIREFRLR . BV St
BE. IAR) ZERITH IR E M Sl A mlm s, rRERA RS,
R E SR 1 8 4 i ) i 21 i RCRAR THE 7

BARGHRM

Kraken -5 5 R LA 1EHE:
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® LJEAZEM: Kraken @ —MEaWEEL LB AFHE (AWS) E=
JFAEE. HAY R . BT om0 SRS, wiir 7F & r9 5k
FHTENE.

® /)2 Python HU/AZEH): 5 Kaluza GRS ZEMIANIE], Kraken HYAZ 0>
52— JERIY Python FEKN ] (Monolith) . i T & BIX &k
28000 MEHL RS R SZ 2, Kraken SR T — ik i 710 20 2 3844
AP ZRAL KA FEAE 2 5 ERI o AR JZ R, AL JZ2 IR S5 2 D
JZ (core) ->HbI)Z (territories) ->& FJZ (clients) ., MK R84 R
Hil o Heeth )2 m NERs (B, %52 A2 AR b )2, H
RZAFT) o XMy Zad 408 ImportLinter B9 T B #E173R H $4 7. XA
BTHY H 2 BRI ZE B2 m7a El  ("blastradius”) |, HIASFX 4R E % T EL
HUI IS WO ) B AN B AR 51, B ARIFTE R — AR 2 A 3
AEIF Ll ZE e fm sk (AL, ESORE")

o ATHEMIEEEIER: ALF ML ARIRER A Kraken ‘F-&, HT
B AL R VR AR I 55 1) 4 AN AT . B SE B aLdE . AT IK 3l i 3034 iR 55 1 Ak
(BREIHEE . BEEHAN) . ALEHBIIZ P IRSs ("MagicInk" HI-T R REHRAF: |
BEETH) . ET ML AT KRB (KrakenFlex i f] ML) , ARHT
RIEVEMRSGF IS (RS . FaRmy) .

® AL FEAE )] Kraken “F- & FFZ AL B EAE . #1401, 1 Intelligent
Octopus Go =i KL ZAL B 1245380, “F-H#it APTRALR R
BARVIREE ), ORI R AR AT

® PRI SIENE: Kraken CAFH A &SR R, HuiE e
HEBREEL 6000 TAK UK PRI 40GW [k H/EREYE . Hom R
A G HA RIF P R, B RN, AHAZRIHE B T4
e AT ME . Kraken B FR 2 /K 55 R0 FL AR 45 oA 20 ol it ke
T IR IS

® HEAE R RS Z T B RS R — 2 T, EATS
INEAE— LA Bk . AN, MR EAEAR 2 Z B TIEARHE R A8 FLRT,
Al RETRER 45 5% - (Inversion of Control) S8, X 23N« /R
WM. BAh, TR (RPZMHIEZE) ST E SO T2 2 AU
BB, AT BESEUT & G A TR X L2 R g S R D, AN 2R
M REVIIERIAZ L, AT A 2 AT 2 e .
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RG-S DER ‘B3 (KrakenFlex)
KrakenFlex “F-& H 1 37 AbPRA T 2UREJR T VR (DER) A7 HLAIER L 3R 36 14 Ak
50 A,

® KrakenFlex P=ii: KrakenFlex JiT Octopus Energy fF 2020 4F Y it &

REFRL AR E A H] Upside Energy, Be—METZH G, FHA AIF ML
BRI AL DER, PAVCELAEVRALT . KrakenFlex ;& Kraken 57 %Az
SRGR—r, LT DER HSERMFIE R,

° i%i%ﬁ%ﬁ: KrakenFlex 45 FiL % 4 Fh il 22 DU ) RE VAL A%, WIFRLBIIR A

) MIFEHLBE. BIER TRER EV (Bi4n, i#id Intelligent Octopus Go
¢T§f£’bi 16 778) . AE . FEECRAGME REIHIRS. 8 79 KSR
Fl, Kraken th 5 API %éﬂlﬁ%ﬁﬁ Enode & 1F, i#id Enode 1) API &4
Zmifi) DER,

® fifkfiE)): KrakenFlex ffi i ALl ML 55, RIGHEMGES . H MR
DLRIE PSR ACRETRGE A . B, ERTAMME BV FEH M &eAk. sk
G B . B T IS 2R M35 4%, KrakenFlex {4k A 2 % L Fil i BB %5 7
(WX . HL L) B TRIZE ) .

® RN RIGIEA S : KrakenFlex S5 M RTGIEN -

> B HEH M Octopus Energy B — F 7 B8 A 7= &, 0 Intelligent
Octopus Go (fifk EV FoHi, AT 700MW ) RIENE) . Agile
Octopus (T 2/ SEFHLAY) Al Octopus Tracker (IB EEAiL & T34 MY
%)

> TR IH: KIEEE T LR 5 K 255 H "Saving Sessions" .
EiZWHS, ®ik 150 THFZY, @il g B gk i
RFRAFI (202324 AEA T AT T 510 AR RitEERT
2GWh 5. Kraken V-5 RERETERLIN H] A [ 850 0 % & Hh T Bl ki
T4

> HPPARSS: Kraken ¥R &1 DER RIGHPEIH (WK H Intelligent
Octopus Go f#E 700MW) T8, R HNESBMZER, S50
WPAEBLE], AT RIS AT SRR, B0 e BT Hh B 1
WYXk, DAURD ) P AE g X sl e e K

Octopus Energy il i — RV ARGE U, #5487 BTN 5.
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Configurable(2020): g MR, BEHREMBEINRETH, HEHN
=,
Upside Energy(2020): #i#afl2=fl AL LML A, S gEr M EoR, 458
R BHAE AR L SR E ey, RS T INFP Krakenfield R5¢.,

Depsys(2022):  $2HLRRVE M 453278 B A 4 BT A S 45 R

RED(2022): #IEHIER, #irmdflae

Sennen(2023): X R ZY AT FEAE GRIRIT H #- 7S50 s (R E ) .

Kwest(2024): PRI B FiL R LR R0F.

Jedlix(2024): SHSGH R BE L BIR G FE LR AR ME T, 358 Kraken 11y
RiGTORE A

Energetiq(2024):  WCH) I BEYE IR FRAZ X R A ], 35 37 0 Ik A

P n] A GER: W Octopus Renewables, #% % KBEFIKFHREWIH, £
F¢ Xlinks ¥)5E FEL 4555 H

4.2 OVO Energy&Kaluza

Kaluza J§{37. T 2019 4, J& OVO Energy WV AMESLRER 1T REA YK
ARk % /AR

Kaluza 5 OVO Energy X & %%, Kaluza I OVO Energy 155 FJ1Z .0
FRZHE, OVO WE 2415 ()45 N\ Stephen Fitzpatrick A1 3:/§ Justin King)
[A HFE Kaluza B 25 512 AR, Kaluza 2 OVO SR —#5r. BTk
% OVO, Kaluza LB 31 AN G 1. 2024 45, KA HEIE L AGL
Energy & 1 LA 1.5 /ZWTCUI Kaluza20% W 6y, fff Kaluza Bfi{EILF|2Y 5
f¢FT6, FHRIREHE 400 2% FiE# 2 Kaluza “F-55. 4L, Kaluza it 5=
ERFAE H ARG T &%~ 1] Kaluza Japan, REORTAH AT,

Kaluza 24t 5 7E5e Bt — i 2 i 09 48 MU 7 52, BURUA% 56 RE 1R =5 B g,
HH A RS, A S (W MDM., CIS. CRM. VPP %%) & 24 Rk, 5E
ISR MRS E" (meter-to-cash) AR ELAAL.

® 195N PFEMZORE ) Z— 2 A L AR B T SRR

TRENSACHEE Jo 1T 352, Fla0 OVO fY“Charge Anytime”£4%8, % EHE

R T REA 5 K E R 2%, R g =,

5 DA B AR AL AR, D N T, AR A S S

1) I L
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https://www.ovoenergy.com/
https://www.kaluza.com/
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o XML Kaluza #RiHM i B AL AL A IREER . B
I L J 7 S IS A B P T R AR S 28, 3 Bh & 7 1 A L BE TR AR N 5k
R, FERAUCAER A BIRSSIEE, AR KIRTR R B WAk )
RIELE] (FEFK OVO My b A BB ik 2] 80%, Kaluza B M EF %
A BIIRSS R HETE 50%) . IR TREMI RIS AT, Kaluza ETERLE
PUGAE, R mE R P A e RO E, RS RS B0 T &
HHIEFAE (NPS) i 1 347,

o KMRTHEHER: HTRAKRPOWPFEMEE, Kaluza HEMRA
PlLE TN TR RBIKEI R “RE] 25 3L (Al-enabledco-pilots) . X£ET AZEA
AL ERAE S (IEARRF R I DL RE SR RGN 12 Db E] 44, I
Pt — M E AT |, BFER N RN G Pt PR AR P R, AR
MALI BT % . G ER, XIS ERIKRAMIE (FCR) $#2&T 40%-
44%, FYILFEITE] (AHT) /0T 30%DA L. AT RISHERS st ies
PR EROR DL . B2 H bR & IR 3 AR 3 H 5 T B2 ) 80 A i o
RO REVRIEN, R AR AR 5. B B AR i A R B
REAE I 55 1 2 PR S I — 15 DA L.

® U S ETHE: Kaluza -G 1T SR RE IR 28 T DL T & RHE
HoFT R RE IR = M S k55, FRAE B SR . KPHAE. HI LA i S (KK
BRI BT R, HEEE. SR AKX 0 7 37 B3 TR AR FR AT DAKE B
P bR R g R AOR . BARZEBIEE OVO IR EV Everywhere
TR, SiaiT B REIUIERY Charge Anytime LB ST, BEXG
RHEERER 1Y Battery Boost, #KF|I. OVO ) Free3 (& H =/Naf e 2%
M HL) #1 EVControl B REFR LT, ARG ZKREREHEIEN
V2G/V2X i H .

Kaluza -G B — MR E R RUEHAFT 2 . &P BN SRS (W DER

flife) BEENIE—NERFEY, X 5EERGE X LI REE T b AR, 1
S RGN PRI O . I, X AT R R R AR B A, R
RIEAPCRESNCTACA B IR SS, B Bl SRR TN TR S5 RCR R,
RER S5 | 2 S A R B RIS EL AR 55 L.

Kaluza -5 i BAR B At H AU AR . i [ AR R i AR BT
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® ZJ5UL SaaSHUM: Kaluza jg— e LB RIS (SaaS) FA,
KA FEART, XEWREPEIELERN, B Kaluza 757 BRI 4E
PLOPRRER. ERM T ERAESFEE, W AWSHl Google Cloud.

® SRR B S A P A AL R B G A SRR S | A
(. %515 R H Apache Kafka fENAZOHCAR, SCBlm AL, S0k 0
Bk, kA mlRg. FFARERKS (R RIEE. BaliRE
FEHME. RERERAE) W SEEHE BARYS H SR G AR X R A A o
TG AL IR, SCRpRT R SER AR . ST RIm R, Ry ST 2
& PRSI R R S5 PR T LA,

® RSN Kaluza R TR 454 . FEX AP I/, 5 IIRERT
Yoo B — RV RS . X B R 55 3t 52—l F ) B A 2 DA PR
SERI— 2, (EIRSS Z R XA -7 & rehs-
> STy DR IETR S A RS A TP TR YR
M7 KA AT DASRST ST AN A IR SS,  nbRpr T se ) U
DI IE W e B D B AN [] [ 5% s b X P 4 5 T oR EA T AR A 1
MR B RN IRSS IOIRE AN & S ER G MEe, 75 T TSR,
s AMTRELEEN, bikEAEBNRGHY L. Kaluza i)
WA 5 7E 0 % SR 22 F  (Monolithic) 1A 2 % Ik % ( Synchronous
Microservices) 424 HH i LAY R S50 128 Bl e i) e

® A\ THHEE/MAR2FIER: AUML EARY) 2N H T FE 44 .
@, AT AIMEERE sk, AERA SRR RSB, X3 DER
PR (AR RE S . M A RE) | HEFTREURTIIN, PAKS Mesh-Al S1E
R PR T &5 = M b

YV V V V

4.3 Tibber

Tibber £ fERE IR MR 77 52, A MEE WM H PR SR AR AL R
] (VPP) M5, PAKKEAm=2. Hmdtndibmidf i) Grid Rewards j=ff. IAb,
H go-ePower-up I JH DI REFTARIEARALAN B B A LB G- se . AT LT 86
RIEEE R S 5E, AT Bl P B8 A R HETL

Tibber IJA%.Lo )™ i — sk & AR BB I R RERE VR AR Y . &IV
P At R RR IRV AR TR, R E T N TR R EE AL R, iR
%P A B B A A SEFE Ty . Tibber B84 B —A o 2505 U@ B L3 T4 41
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https://tibber.com/en
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LR, MAREAMEEITARN EIREEERI&ME =Tk, WERERME
REAAE, DASRASXTRE VSRV AEMR O A PR TR, 20 m) B S A il e AL 5
EF 73 BT RIORT RE 5 ARG 4B 45, Bl 23 BE S R 17 B HL S FH A5 T R 2k R U
HP%. ERALHENE TR R T, &KE 100%fH H Joib A e VR . Kb,
Tibber Store iMEN B RER R F I ZEFG, WM THIRE TR B
MABSPEHRIE, DAL IRE RSG5 . XA PIAREE. 2558 =&
AR RN, Aok TR RGN, IS T AR RS, e Tt
W RIBE, MIMA TR iR . X it Tibber M AH AL SE R REVE HH
i, BEMBTEA PP OB miF F el B AR TR A B

Tibber $f H O (R ERE X EFFRIEA TG, BFEMIRUCAE
REVEATME, H 2w L B s W 7E T HAF A B S G sE R
THFESAFI LGN 35 LA TE, Tibber DA SEM AR AL AT FEAE REVR, FRR AR
RETCARHE B2 = A sha dl A D BERIHAE . X R AURR) AR AR 5% o
2 BRI 5 BEVE SRR AT RELL AN S £

Tibber F ™ i HA Z 705 | NHEH L

® AT LFMAL: Z AT N TGS AR B B & P RIE
WA AER K AR MR RERE, BN, it Tibber NHL B AEVATREBETCH, A4y
BEE 50%IK) 78 HEL AR

® Zi{afiglifE sl Tibber B THME 100%Tofb A RETR, HARARHS B H -
RS AR, S EMEIR], AP AR E AR,

® FF LSRN A % E R e i B BRI 2 IR,
MFEFF AL T BRI PR SE (UVUX) | AR SCRe, IR Hxr 68 I8 4 1)
SR AR

® RyGYE: HA IR SR ICE A, AR PRI TR E .

® JHEZARSE: Tibber 5L FTIC KA EMS K H 5 #0085 =7 F Ge
FIRR AL T R B RIS A SRS

Tibber T Mg b T R BEEGEIER R, DAY RHEASRG I H
JI% 55 77 i

® Kiwigrid: Tibber IE5fEE GEUFYIIK R T4 Kiwigrid G1F, B 48
WZETESRG. MK ATERFRAENRIERSS, WL, RREEIHRS
(EMS) V-5 . FREmERMENSEN, UA—DINKERT, 20 IR
[%)<360 if EMS”,
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® wallbox: 5EHSEHYHLZIIR4: LR ML RT Wallbox Z7 H#AEMEA1EIK
PERFR, AT AL VR S B RS (] Tibber N IR P HEA TR BE 7T
M, FFAERBIR A& S I B 3 sh se i 2.

® Kostal: HiiAE#RiiliE T Kostal ) A1FE B TE LIS FI X BEAE R SRR
REF A7,

® EEBUSe.V.: Tibber ;& EEBUSe.V.[¥ 51, EEBUSe.V. /&4 Bk IA N1
B = R RBIR A E R UE, X T H X AR S RGN B R R

® Future home: 5 Future home [4E % A 5k Tibber 5 A2 744 6l
PR AR B2 A B

VERN—FKALE 2], Tibber B BARTIE M AL FHER . AW, H 1.774¢%
1.8 AT B 9 S o 58 i 1429570 CRahe . @ Tl E ],
HEREHAKZ ol HSL 1S, {045 Balderton Capital, Summa Equity .
EightRoads Ventures . Nordea Bank . AltorEquity Partners . Eviny Ventures #l
Schibsted Ventures, Fpa% 35 KU #59% 20 T FH OIS APV 5% 55 4 X Tibber Bi7 14 7
YA R R BBV 287 KA 52 W T ) e 15 0

4.4 1IKOMMAS®

IKOMMAS5° L VH A BRI FT BRI 22 53, LT 4R AR IERE
TR 2.

IKOMMAS® SR TS EAE ., A RN T 2021 48, HEOLRAK, 1%
NHCELY) 4 ACWOTEAETE, %A EELE 20254 1 HIY IPO HIFhTE 48
PART 154ZBKIG. A TSR R EF, AR s 2, AR, HIoh
i, PRI R R 55 A BRAR S IR B E RO, BT M E A, R
H 4G Eurazeo, G2VP. eCAPITAL. ¥E[E EAZARFT, Fl AR AT R I B AT s
EMNERAT

IKOMMAS5 i fit— B R BRI MR UL 58, BUI T8I AR e FHE AR
H A= AR 55 4

® KFHEEBIH KM ARG ZAEHRMR HHH TOPCon 7 A il 1k 1Y 4>
BORFHEER L, BTELM s ERIEA =AM HFar. BEX0PREL A,
Power Harvester Hijil .

® Heartbeat Al EPLAS: XK LA A L REURS A2 H = 0.
TSN RZGER, R AR AS R BRI BE VR IEAE, AT SE P i
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https://1komma5.com/en/
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4.9 Tado®
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HHE.

® HZNRA (EV) smHAMMEA: HTHINGFHEBEER, EEBUS
MR AR B R AR T RS b 2 X E 2, X PSR A] DAPIE 512 5
G N HABRERIHAE T (BRI ) FIREIRAE ™07 (BIAERRSE) 1Y
FEHLE AR, ATARA AT . b A AR HE O R L M AR e M. EEBUS
ST PRI B VR G S R A AR (B, A e R Bl R 4 e P R ] S
IS AR ASAAC B SR A SR R H 7 REIR A . REACE, ZGL
WA T RS AR H 3l iR A s i S I S M AR UE 3 5, AT RB A 4 F)
ML (V2G)ZhAESE ., ML BA R REIRE ML S ISO15118 AT,

o LA JeRFIHEFERYEN: EEBUS et 1 X SUA [m] s I 75 1Y
BRERKM . PR, REZEREHVAC), SO R/ R AR G AT )R T
B (EVSE)SUskif il iy 85 F 41, LRI % T EEBUS. MM 2535
FHEG S AR R, SE Pl A R R RE R B X A R A T
RBEATHIIRES), SRR IR, BN, EEBUS JRAME LI
Agas A B SR AR, DAmcR R HAE.

® ZhASHIM I A EFAT R EEBUS Ay MG S8 (7 2 SEBLsh S sty . P
B RE P LA S VL AT N I B S B B PRI 2R . X5 B % i 7 R
R, BINERE (R TAEAAY 5 14a gk, IRIRGR ] ER A al f453%
g

=
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®  Jitl H [ 3z 75 1 (DSO) g 5 Ml 45 $2 L v (ESP)RIAE . EEBUS 2 DSO
1 ESP $&fiE filfig /%2, DSO REWE 45 B SR B A I DE . i
FIFE . HL P 73 S A 38588 1 a5 BH B AN i 66 DSO fgfs it sh ST R BR il
T A A s FL D) ) P S5 1913 . % ESP 2R3, EEBUS it 713
HA ARG, BRI Y m B i msTRe e B, I8
M ATRERE AR IE T 155 AL BE IR L S5 1B 1T

® [ EEBUS fEZEH] BEFIDIRE S R FIfAfERJ): IR EEBUS i%
FRER SR ITA TIRE, T H A Z (B A D32 K P F SR B2 B B
X R — L A AR A A 1Y EEBUS &%, (B0 Be Joik i
HUsE AT EAE, BEiFE D R RE, $25% . EEbus JFESLHIE .

SG-ready

SG-ready ;& “R REHL ML " EH A HA4E, & Mreminsg, IEB#HEE
SR TR FE R R B A W B SN TS S R RE T . R i R E PR P
(BundesverbandWirmepumpe, BWP) 5 17 Z#EHIERAG1EHESE . SG-ready
SN Ry = i 2 A O P N % o R <l = W= 407 A2 = = L IR A Y 1/ (21 oS b O K I A 2
TSN AR . FI, SG-ready {78 3= BAEF X AL )4 & 2 B HL I sk 45 TA
k.

SG-ready 12 E DU AP A R ARG TG, BATE A — a6l T
KRR ARG TEAE . XFh R RALE] S R BE M P T R IER A H

o iz I-PHIEHAE:0): FEXFEAT, MEMBITERRZHHE LM

AN BRIRASERE T R 0] J5 AL S 58 P ZER, 3k S H 2 18

TE[E E A SE 0, FHITE S AR 2008 10 080, 1 B BB Bk S

S 10 8P EETEaS, I B KU AED 3K,

® s 2-1EH1E17(0:0): AL PABRME . TR IEEKRK T, RiETHE

THFEFE 7R AERF LR AN HRoK ALY,

® X 3-EERhEAE:): BRI IETT, DASEINABERE IR B H T TEAE.

WEERENE, X2 NI EER, maAER R G Eshar S, e

TR T, BlIanyetRk RS ng R 7.

o X 4FFHAEND: PRGN arztT. RS SHFPIA G
WAHBEAE, BAEMREIH TR BOKIRE, LATEo I i AE &,
S TR BN S ARBRT, T LAKFHLURE Gt 7 N A E
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o TR BIKT SGoready FiAE, ML (CARHFHURHE R I HOK N
KR ARSI ARY) AT SR A DR SUIE AT
AR AU A B 1 B L DA AR A RO BRI (X Bk
4) . BESh, VIR ER ORGSR, AR SR IR
P S L B PRI B

o BIRARKAIFNIR: B SG-ready BIERI IR R R
B SR (IS | AR BRSO B AR R )
SRR AR T T TR, IR0 B SOR S PR
BR A BRI (CTRRRG S A R P ) | i s
7 CBhASRAEE ) AR SRS (I, TR A Rk R
) SETfE. AT X U2 EEBUS.

# 10 SG-ready #AERIARIAH R 42 il {55
—i#tHIES

TR RRIT AR M/ R P
(SG1:562)

SRES 2 /00 BARS 3
=1 - MRRE GBRIEER K ESENHEELS K105
1:0 MRIBITEME.
(R ), BEREMUE. 9% BEUERE 10 HSHEN
HOE.
B2 ARUBHESERE i
0:0 ” AT R/ K R F (BARIE) .
(EEET) 1T
B3 BRIRANAE Aok AR R, N
0:1 i e FREN, TERHOHS.
(BERDIRIE) B EARIE. R RAIE) T & AR AR
st 4 o HRESE (TR % 8
3 AR SET, AHE LM T, RITFH
1:1 s m b 8) ; AeehkfE; Em . m
(BFE2E) SIRSRKEE. - FEKkig.
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(1) ZVRTIFEEATE: ZOE-EMS i it H 2h i B Ak Sc B S i A 1,
fEBE R GAE B I TE L, R AN IR . e A2 I I B3R i 1
8 BN TR RE AR Y 52 2 s foe AL I AT

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.

() BIZFFRAZRIERHE A B TEA SERYTH: ZOE-EMS il %EM% ERG
FFCHAE, SEIRERMACHIE, AHRE (EV) M RMERER ek
55, FHAEe 2 AR A 1 R A

EMS Solutions: ESS + Charging

S

E

i o= 5 Charging post =175kw
“ Dynamic capacity increase @
Insuﬂicient chargmg 1 y
capacity stack .9 The TEA charging station on
the Cegléd Expressway in

Charging post 275kW Hungary
3| J ZOE-EMS executes optimized energy

scheduling by integrating ESS and charging
pile. It provides stable charging services for
electric vehicle (EV) users and resolves the
issue of local fransformer overload.

150kwh  215kwh 1.313Mwh
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(3) BARFDEAR+HAEREW H: ZOE-EMS 2 S5 AR HE 52 I AR F1 17 4% ik 2h P i i
BAT, DABCOKPR LR R 4 KBHAE . B &N HE YRR T S0 7

T SRS AR AL 2 5 TR

EMS Solutions: PV + ESS

« Energy shifting : -
« Solar self-consumption = =Gy """ :

« EV charging > ZOECloud  ZOEAPP |

+ Frequency regulation

The PV + ESS Project in ltaly
Solar Module '\ Inverter

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

‘ . maximize surplus solar utilization. Adaptive
E . dispatching algorithms optimize economic
¢ 3 Transformer returns through market-oriented
: 4 charge/discharge strategies

: PCS :

Energy Storage

(4) ISR+ AR B+ A BNIRAESEHRIE . ZOE-EMS nl LB 7311 2 RE YA
(DER)HME  OEARABMAEAE R ZIAETER) |, AL TR, #fRi sl
TEFCHUAN AT, T s i e 7 37 SR B0 ) 9 PR e A R b e AP 1AL P v
A (LCOE).

EMS Solutions: PV + ESS + Charging

« Energy shifting
* Solar self-consumption

e o Y ! ZoECloud  ZOEAPP
» Frequency regulation | b s ‘

Inverter ' i M | The PV + BESS + EV Charging

Solar Module : ; = 2 Project in Sweden

ZOE-EMS enables real-time DER
coordination (PWESS/EV charging) for

f 1

E E dispatch optimization, ensuring non-
3 Transformer inferruptive EV charging while minimizing
' LCOE through market-driven asset
! orchestration.

Energy Storage
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(5) FmBLtEEERBITE : ZOE-EMS RG{EIE] VPP REAR GG, Rl
Z PCSH#HIMES, S 700 ZFPHY FFR iR, XAz PP HL 19 21 2k
WRE M2 RSATFEECE FCR TSR, Hadid B shsaih a4 vl i
UER T BI AR 55 SO

EMS Solutions: FCR Frequency Regulation

BN RIN

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
Millisecond-level frequency control is achieved by ZOE-EMS, i S T SRS S

by quickly tracks VPP scheduling commands. execution.

(6) FEMMAEMITE: EMS @id sh S R BT R, AP W Ia7 DXk A i
B RBAERE O/ MORBVERERSE) . BN BIAHESLR PR K BT
I RE T

EMS Solutions: Micro-grid

ZOECloud  ZOEAPP !

TN

orage : 1
‘ ‘ é The Micro-Grid Project in
Inverter ! Transformer Poland

Diesel

M
Solar Module Genset

2 EMS governs self—conﬁgured‘ge‘neralion
: : clusters (PV/DG/ESS) in grid-isolated
! Wind Farm | Transformer zones through dynamic islanding mode
control. The microgrid autonomy
‘ framework ensures power quality for

77 : critical loads.

Energy Storage Transformer
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(7) dEPFHPI/BMARZELIRE: L RATRER, ZOE-EMS @ i SEI 1Y 2
IR A RE R GE TR BE, B DR % SR T B ) oA v ) 1

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

« Frequency regulation

+ Peak shaving

« Peak & valley arbitrage
+ Back-up power

« Electricity trading on spot market

The On/Off Grid Utility Project
in Africa

e: I During grid instability, ZOE-EMS
Grid orchestrates the dispatch of ESS via real-
time contingency response protocols. This
ensures seamless power delivery for
é mission-critical loads.

Transformer

Load
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9.

Q:I:

N =

HEWRZ 507 (VTP) FESE g AR I 2 R A ARk
W@, WO VTP RS LR — R WL LS, ST, PEEIY
BIEREPEZ AL, W2 S 5 RN AL RRIR AR LR 5o, ik%%?%jtﬂﬁ
A MR 55 A, Hﬁ%ﬁl‘%ﬁﬁ?iﬁ AGSCRFFORIN. (DR) MAZSEIY

ETFH DR o JEBFr2in 75 K REME  (DFs)
¥ VPP S5HEETTS & BHLIA (2022-2025)

— Bz

| KRB ()

| | F— s st (2023-2024)

| | | F—mgr=msiA

| | | — BERR A BARHAE (<100kW)

| | | “—%0 DSO RGREHMRS

| | F—BRWR BRI SEHE (2022-2025)

||| R AR R NIRRT, T A
| | — TEA IR S REERRS (2023)

| | | F—EV SR s st W s
||| R B, BB

| | “— ERBEIEE 2022)

| | L — X REEA RN RIEERAR (DR, BIb6E)
| — HEHER

| F— P415 (2024.11 4:3%)

| | F—BIEBRRT (VIP) s

| | F—MrRAWEASETG @' BM)

|| R P RBER T (CRER D)

| L— P375 (2022.6 5ZjE)

| L — iR AR R RS

— R SHLE
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| A e R S R LR

| —BTM H5RE R R R

| | kU WERIERLE, PR, EMS BRI, ks

| | L—VPP#Exafaf (RE DERs)

| — WHESM BTM fEEEZ TR 4FHERLY)

| | — %P ukas: Tk, A mmER, KHEE & H A, &R

| | L— samikas GEi: VPP/VTP RE): X WEM, MBRSE (AR, B84,
L E S2HF), A BRIk S, TR

| T S iR

| | F—3%E BTM R{EHTH: 2025 4£€5.8 12, 2035 4E€25 12
| | L faas MR =4 (P415 9K3h)

— %&S54MER (VPP/AERE) )

| —SaaS#&H-F&

| | — GDPR GEREESRY % B))

| | | F— BAEP BT (Privacy by Design and Default)

| 1| e 72/ e R

| | | “— AR @ BREE LS e20M)

| | L—ISO/MEC 27001:2022 (5 B R E&EHERL)

| | L— EREER, BES SOC 2 £iE

| L— &K EMS HK{F

| F—1EC 62443 (T B 3L 5EHRGE R 247N

|| L WEERH CRA (M4HMESR) R (20272 TLER)
| L—nNIS2#4

| L— M R GRS R IMEER

— @ EARMK

| |— OpenADR 3.0 (FFif & 37 R py)

| | F— APIRU&: RESTful (JSON)

| | F— Bt Bk, BRI T
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| | F—A3k% OpenADR 2.0b
| | “— R S EH, F#REE (DOE), EV THEH, GHG 55
| —OCPP 2.0.1 GFFERAERN)
| | F— APIRU&: JSON-RPC (WebSocket)
| | F— Bt 4/ mE, gietk, MRH P RR
| | F— A mE#RE 1.6
| | L3R AR, GBS 40T, IS0 15118, W3R T 21
| L— EEBUS & SG-ready
|  —EEBUS BEFESRLERLR)
| | @Rt REESIES (SHIP/SPINE 4 E4H)
| | F—#E%R4E BSI TR-03109 X57) SEHEH
| | F— B3k EREIN, BIEEIA
| | L—#EMEE EnWG §14a £EH
| L—SG-ready (RAEHREIFE)
| F— & xR RSN HE BAE
| F— & XA ERIEEE (HE, E%, 365, 5F)
| L (RIS F ), AR R
Lt 5 BIM RFHE A RIERTH XK
F— %ol BIM 5B R RIEHEA
— fEfI: VPP/DERMS B4 R“KIK”, i BTM B4R @ ME
F— Thak: EEReahl, TR, (RALEEE, WRIHE, RN

L— S HESNRI: Z VR, 427 FI S, BAFER+EEE, REASUEY T,
b G RE 3 i
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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-e, 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-51a8c04b3a0e

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

(16) T SG-Ready HE 1) X 45552 [alpha in note , https:/www.alpha-

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

sg-ready-heat-pumps

(17) RAERLTE AL AP SO ZR GEM LY, 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) T KM W -IEA, https://www.iea.org/energy-system/energy-efficiency-and-

demand/demand-response
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