I © Bx e

BRITNY—FT &1 -HASEES EHESR -hin=E f#Hd

SH 2 FEIRNF-BHRBESELRICEISATSFESR
SEOXBREBEHRYNI-IBRUTRYNI-JESRADTED
i tuesEREC=))

WSS

2021.2

AR EAESTHAREP
VY —F-2>YI71 > 8B

e
Nl
‘ ;x ﬁ 1% 0) E 2 ( U Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



I © Bx e

Y
BiX
B R
1. BEOEMAEE 000 eieiiececesescsceceaenes 2
OBNOBHRY NI —I2EDEJRIBEOZE, 0000 ceeeeciiiiiiiiciiiiieans 5
(1) BIRBSHIEBAOZEOM TR, e 5
(Q)RYNI—IJESKADEB  eeeeeiiiiiiececaeaaaaaa. 10
(3)EHECHITZESGINE, SDGSEURDENE ~ eeeeeeeeeeiiieeeaiiia.. 25
QEANNDOENEZDZAIL,  eeeeiiiecscecseccsacaaas 48
(L)EBHTAIXXBEDIRTT ettt 48
a)%%%?)b-%ﬁ;ﬁ\ Td—AT—Z  eeeeccccccccccccccccccns 48
DYEAR#EHm i 61
(o) =740 == 2 =1 R R ELREEERE 67
QBERFZEIDSIT eeeeeeiiiiiiiiiiiieaeaa 80
OUTFBEEOFMRHCEITZBNEDT - BIBUVE cvverrnvrrrnnneeennnnens 105
(DO-NLILFIEUTAY—TYE et 105
(QFNEDFREEE e, 151
= 1) 1 e 15 AR R R PR 151
bYAFUR et 171
C)%ﬁ%ﬁ%ﬂ O =~ I PUPPUNPUpRPUp RS pSS 175
dREZ 194
e)EDMFAEEIE i 205
(ILARZa—FvyT ettt 223

N
‘ JR 1'! 1‘% 0) E 2 < U 1 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



I © Bx e

1. SEDEMES#HF

.|
N
‘ JR 1'! 1‘% a) E 2 < U 2 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



. © Bx ke
BEOEN

| =T =10 |

IR F — A8 ERICRDAFN - H EME OFMSTICETIBHRINE - HFETIELEIC, BYEOHFL

BHTSYNIA—LBTICAET, CNFTHRINTEEABTORTELEZES.

o ARE2AICEEAEINEIRNF—HERILERTE, BBEBE MO AEAZDFIENENEDIATN TSN, 2D
SFHSIERSETICHIHO T, BERBEOZALISHISURN SR E Ry NI —IDBENEDSN TUVBIKEZEDENIE%Z
AL, BHRYNI—IEE(CBIFRTHiE - — A0 EBE A BIBTRTENRHSN TS,

o MFEFEEFTOREREMEERUEHEREHTIVNIA-LDEDAATSE (AT, AFES) TlE LTSN IA—LA
DIFEI T TRE N REN., BAEOFHZREHTIYNIA—LNAOBITICAT . EANREETEZETLOR. LH—E
DER/OFEIEHNKETHB,

| E IR |

EARASRCHEITIENRYNI—IFTORIEE(L,. BXEEHRFICRATIBIRINE - i
o HKNEOFEHRYNI—IBEDEDHIETORS. ERIMNCBITRFIENEZOBEIRIE LRI -X, ENSBIC
SHSURESZADZEALICDOWT, k- BhEMFROAE. ERNORELR— NAE

EEDRA> b

o AEXTHWIRST —VLRATEIEE (LS. FEHAN(C(E. BRSO ESFIZ IR LB AR EZ RIEROREE U
1TV PRENICE, HINESBENZEOT Y NIA—LAFERKICHBLRIBERA MY, MR PiRROEIEZITI, INHEE
E55DRMEEE CHd. 0T EFEHED L, ZMICMNEYIZBEIT I ROENS,

o SoESHFIRAE(CHIOTE EARBERNMSE(LVMENIETD, TDIRICHERBROPERESANTDON, TOFERES
Bokh (REHIEZ®H) OIOEAZIERIIN(CIBIETSENBE, TD_ LT, BARCEBAULSEECFEDSSBIRE
MEUSBN. TOBMRIEMEE TS ELIICEEZITD.

o EFEEFXTORMBOFELEEARET I, TNIEFCRALBTLFE T BERATEFEOEEITIERIEDEFDOE, D
Finr Bt EISFEEINTVRILZEREL. HED L. REMABEORYICINSZ2ER - EIETS.

N
‘ ;x ﬁ 1% a) E 2 < U 3 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.




I © Bx ke

BEAST

« ABEZORAHEREILUTOED. SHERRAPEHEDI TSR ZEFX BERST AT ZREUR,

(1) SHBORBREHRYMI-IRUVRYMNI-IESRADEDASICRTHHRE
@ REBFEOFMBEHAIZBAZOT—5-

@ BAOEBARYMI-IZBMOECRIEOZIL

> BEREEOH—RY—1— MBI EORRFBEEPNE
BEEZEMNAOHSE. ES GIZEPSDGsDEX
HOERFICLPFRERBORIL. RRFADY
AFTVIRIEE . AF— Py TOHIROIRR., BE
HOBREF(CLD HREZEO B EHE 8L
LTk WhoBRBREROYOEITH—R>—1—F
LTI F—DA -2y ME 1REDY)TD)
S OBEPENEZZ TS RAE I 5.

@ ERAOEHEROZEIE

> ERANCBLTYNDU I HSERT 30, RO
EBHRYNI—IESZZADOZEALY, BHRYNTI—2
EIRXZADTZYNIA— b BEFANY-A0DE
FADZOENS|, BB OEE(C L2 AMMED
BIEFOVT, BHOBEVPE IR - 5%
AEL. BEROEHRY N I—ICHIDBERRA
IR—=33 0k UPHIER TORBEOVTER
U, T—YERTEUR FTT—YTECEEIET 3,
i. BHRYNI-IESZZAOZALOFIR TSV
JA—IMk
i. ZEEFANY-IO;EREEE] kWh ES2H
SOERIA
iii. BXEBroOEECSLIAITMOEORIHEE

TEERUNEE

> BEOHTRSCTEDELHSNIEEB AL
F—NICBIEL, UEESEOFMEETHCETD
T =4 BROINEEIT.

> AEABCOVTE, HREBICEHINTLSHI0D
(Fh., BFHLUEEDE L > TEER(CTIS
IR EEIETE.

__________________________________________________

KERIOUNEE - T

(2) REXESE

> SHEHET 9. BHTRLENS AT MERNERASOES
LOMRASOER, SRR, BIME S DAFLK— NS

W DVIE: =i

> RELE GHEZAOLTVY

e e e e e e e e e ' e ' ' ' ! e

4 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



I © Bx e

O BHAOENRYPI-IZMDERIEDE(L

(1) BIREZHIRADZE DR

|
N
‘ ;R ﬂ ft a) E 2 < U 5 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



I © Bx e

BHEDRREMAZNDE 75

s IEEROBANDEHRFTL, HigEERSZIRE. LESCRIUEMNECRVCEZFHREURBAZ NS
NTHEn., RREMOREZFBURENIAT AL TULRH O,

- ZOH. RFUEMZAPE I - - XABHREREULRH I

BAURIRIY-ERE

o RRBB(CZESHONIZHTT, ZEFEN
RVSEICE, HaigdaziTV\ S22 ERUC

{,‘}\ FTEAERIFANS

\ ARG ERA BRI

BRI SOFEN
AIENRE BN THBIESRS
‘ RTSRMNFRELE
A

Q< ’ o ] .
I < o IEFCHEIEMNARAEURVEETERUR LT, B2 AZITOYTH
D, REFCRMOREZEIE E(FEECTORL,
RANFE « ERCRFCEMNMREULRESD. EHEOE NI THIST

SR REURMEARH IR - —AIINFTIEFREL TV,

HiPR : RiEEREBICAARTER
‘ ;R ﬂ 1{ a) E ﬁ( U 6 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.




I © Bx e
BRMORBEERROE 5

o FRINICHEWVNTE. BERM(CERTCRMNECRVCEZBHREUSERBAZE N SN TULRH ., —EfDE T, fH%
BN TE T 2153 UCRERIER I 3EBHD. Z0HBE. —HINICRITRMOFRERFBT I B E(RD.

« 1 FVA, RAYOETI(E., EOBIRDEIRDZE ALK, sH@EERIA MBI, B8R T £ TIC
MEBERBEMEIEIZ MBI EEEL RO TS,

BAURIRINY SRS

« BIXZEO—IPEBRICOVTIE, HimtSsax

BEFCREEEN xS
{FUZ : TRIMEIF—
@\ el %ﬁﬁ%ﬁEﬁﬁ RAY : TAA)FT4IRT33>
\ NitEsa g g WEFER
HAtEHeh ol 6E
o TR SEMBLE AT &
Ab e EEEETE =
RRMITEEUL ) 2
‘ IS A (H)—> {1
(o] o . \
el . BIRZ0O—SIEEICOVTI(L. BRatEns I RERENTE3R
_l_ HoimElclis &, RN SREIERETOR. RFUEMOREZ —IFHICFEIBHIL
— BXATSONME (B3, (RECEMAONGIZMRETS, )

— & - —IFM[CHRETIRBEMOIZEZDE TSI, TSOXH HHIFIH
85, 7>353Y-1AMNSDRBZENSNELCR D,

P RiERRERICHAKIHER
‘ ;x ﬁ 1{ a) E ﬁ( U 7 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.




I © Bx ke
FHCRMAEE(CE) REMEOBR (U

« {FUXTIE, T7— ABRORFIBERIOIERZFTE I 2RI IR —SZE A,

- REIREIRIEGNTIEEICR3— A RMEBIEQROONSY I IR N EHIIHICH I 2MESTIANEFRY ~
—JAANDIBHNNERREE BHTLVB,

-

B IEEA A T

|
L T [ REEEEROZIAL & |
LN 400KV e === TSR | ahims s | B 3
?-’?ﬁ/m’ﬁ%$ A T B &5 I - RFEERBITOEGCKLD, Rk

(S5 A= X NS EER) PR AE

« SEFEIEIZAMUBENNCEZRYE
D—J1A MDIBNNHERREEL RO TL
%o (WINHFEERESTEUNT
3. EREIEOENNCERR)

‘ A0

i 275KV ==afass

| OEREBRHEND OCAMRIR ‘.‘

! Ze | ifens I NeOERR

E 132kV A IS ANZT LWANDEDD,

| Y GTMAE S MBS(C OV TIZHSESD
a & O

i)

e R = = =

P : IAEAARSCHIF A BAMRIRI D &YA— OB CDOWT (2018F 128 OCCTO) ZE(CHAKWSHER,
‘ SRR DOE DY

8 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



I © Bx ke
RiEHBEHCRIEEEOER MY
RAYDTSO/DSOERFUIBRDMENHDIHZE T, IBEZFIL I BA nIfeERZ BT (IR I 2&BHBN

oD, —RFR(CRIUEMNFEET DI E(RD.

. R ﬁ}ﬁ%&b‘%&bk%ét:(i\ HAINHEIZITICECIRBN . BNUSH T RELZTSOFEZER(ICITO>THN., A
FYZAANDIBNNNERREL DT L\B,

TSO/DSONB IR HHPFIEE S HRE R

T34 AVFT4I2I3aY
aE
( 1
N B
. o B DSONBIAHNWHRM |  [Ds0DBHI+iiH WHREENNES) |
. 25T i )
S | o L H’ﬂ\ 0
P r' 5
| tih e & 4000
S 043 M 40 P DSONF/IFHN
- & L0 @ 3000 Ty L
T B 2000 f 473
2 :
BEEAE TR 2 100 p 0% % %
0
RFISRNS T T IRFETEHEER - HHIBI THIGT . 2015 2016 2017 2018 2015 2016 2017

-BEDEEREOHDIIHEIG. RiTEMCERTIBS. EllFlr’niB
| g+ LSV ASTDO5%E M (1=120. I IBEHERGIN)

Bf kumga'ﬂm)“

- F{YODSOZF TOH HNFINFIOBFDSOLH TORME T
TSOXRFoREM(CIEETIEm

TSONWT it HINMR A TSONBIFHHIIME |

PR IAEAERSICH BT BAMROR F & YA — IORSCOVT (20184128 OCCTO)
AFVZA - FAYoO-hLILFIEVT4mhis0#mEsERE (20205638 BHH) #E(CHARHVER
‘ R i 1 0O E < V)

9 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



I © Bx e

O BHAOENRYPI-IZMDERIEDE(L

(2) RYPD—JESRADER]

|
N
‘ ;R ﬂ ft a) E 2 < U 10 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



I © Br ke

Y MNI—=IYR—bAZ1—-REFED

« BEBEESNERI SR, FUOEE - EERMEHISTR—MZ1—(F, TZH)UEPLTOvIFI—>, AIRE
T8, DERMSZ5, DERET LAV —ZES i MG (CEIREE TE3AMCIX, FFEOHIKCY 10
DOy RETIZEBE AT IZIEE. ZIRICBE>TUS,

TE-BliE FEYR-MT1—9D%E FEHR-MAZ1—
v ORT4vIAYIMII7 : BENESOBEML
v T35l v #iRIAE(AR) | RFEEERZFO/N10Y b A7 LADOFFE
v AN—bM71 v BEY-EA(FrybMRyb) : BBEEDO DN ZELIBIHDTIF)NY—EX
S v TINT4AMNEI—33Y Il BOEEPhRR IR
v bo> I*‘Z)J’J?4>’)‘(»f{/\“—>3>tﬁ§fb s MBRRMTOIBIRINE. DY —E A% El
v ASHILFA v R4OvbO03Iob : TIAIIRIEBITZ)INA0Y IO 17 M EhE
- 4 v BBES  J))\D0EHRITES
v BESETHE  HRASE A X ZNES 1Y MIVTICHT U, FHER HEE
v IS5V IA—hA-A4>T5 v IRNF-TJONA5-05v b IA— hDRH(KEMS 7N, 2EF45ESAP)
Thiga v T35 )l v HESBERFE : eEEUT1. TI9E, AN—PFT+4
v AN—bM71 v B{EMYISLoRaWANERBEZ D P IVICEBATV— M T1{bZiR
Energy v TOYIFI-IHEOA-TOY—-RR# - )NTUWIRJI0v)F1—>T5vhIA—A ET. DSO
Web v 7 OvIF1I— 8 ENOEE IR —ERA2 IR TRV THRABEL., IRILF—05ENFEENFHTY
Foundation FIHNIBREHDIBECTD
smarter | DERMS vV BB IRNF -EREREIATAORM(EROFESEIE, BRFERO T TOREEIL)
% | Grid v 4207 VUyR v 109Uy RDEE

Solutions v VPP v VPPOIEE
v AIJVFIEVUFTABEFRAM v AIFEMICEZILFIEVT OREFMS AT ADORER
v 170Uy RO iE:wR. LIVIVAOFEESFHE, 5 I)VEHADZIE
v KBAREORTYIVIHEE
v FITHECED(BIREAI DS LADRH

P : RiEEERE B(CH AR
;x ﬁ 1‘% a) E ﬁ( U 11 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.

The Clean v ¥4207UyEk

A Coalition v BIREA




e @ BAm
Trianel {EME

« Trianelld, 229y MU, DEELFED., [oT. eEEUYTAZ0FEFHT DY MO EAZTEIFE - 154l
JIN\DOHEEEFZIToTL\B,

BRIE AEIE

, i I5EH AE
v Trianelld, EHBERBLICBFAMERLEDYY1—33

DAY IR T 2 E =Y a3 E L, BEO

oA e | “ ¢ BB L0 T EOMTESTrianel DESK)DIRA
v Trianelid, &ALTOSTIPSHTBREN N £ | H-ER v TSI EIREEB OS5y N4 — A(Trianel Digital Lab)mizft
v 5688, TANE—HRE]. FONUCH LB BES T C . H5, Bt HOFEH

NS, TRILF-ESIR S

v IXINF—0H[EFE

) %2 v B Olge IR F—NOH[EIRE
ibRA Trianel GmbH v ESEAICET 37T 4TS
¥rr Krefelder StraBe 203 52070 Aachen
v BRI
I S B o v DBEIRBOHRBAZRERS LUOB/IN\DOHE
Bz 1999461 ;ﬁé’ﬁ%"” v IRIAY I, X4 S DAL LU ML Py T I
o e v IoT., eEEVFT1F D=7 AN MmO BERFTERS LU HHl )
FBEIU7Z BAY ATA A-ANT ZL4R N\IDOHE

PR : trianeldD 1Y A hEER(CHABIHER
‘ ;x ﬁ 1{ a) E ﬁ( U 12 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



e © Bt
Trianel BR—MAZ1—

o Yi—MAZ1—(F. BE. IRIF—HE|(THDX. %ﬁ}}z@’rﬁiﬁﬁ%\ YN TAITEOY—-EARBELTED. N5
AN (SHEF»EDE. RIEETOS 1M BT, #HEELUTUA,

YR—bMAZ1— (B8)J0317hEH)

EXER B=

v Bl ¥ ERDFEE
> BBIKICEDAT3794> B)\—Trianel Windpark

= Borkum(TBW)%i#5%
> 330319y MNIVTEBBHR IR — e NSN
v -\ DOFTEREBKICESZATIAT 4> F)N—)
‘ - . Trianel Windpark Borkum(TBW )% 255
IRNF—E5El v R KAHTAZFOIRIIF—HSI v Trianel Digital Lablcs\TJO> 17 M i
1. BEMICOF vy bRy bREFE
- ~ (Ménchengladbach)
2. RPADE A (Stadtwerke Bonn)
TR v eEEUTA. AVN—MA—FUYY, HBEREBS O HIREIR 3. Augumented Reality T~ )i ShemATL -
BEEH, SSREBSOZEI LR
- J

PR : trianeldD 1Y A hEEE(CHABIIER
‘ ;'A-' 1! 1{ a) E ﬁ( U 13 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



I © Bx e

Trianel YR—bMAZ1—507)

o YIR—PXZ1—OFRTH, TIHILMORML, FATDIBEIRUNEE - Difr. JU)\DHE - BHcEERHMENFERY.

EXIAH

FBiTBASE

-

I
\\“:; v

Robotics

o

MgM& Reality

HEE RS

v ORT4YIAYINIIY : HENZEBOBSNLZES

v HiRIRR(AR) : RFEESZO)/(OYM AT LAORFEZEDD

v BEY—EA(FrYybMRYR) : BELODBNDZRILIZBIHDTIIINY—EAT, 400319y MILTERB DU THRFEZEDS
v TIANTAANELI—33Y  BIAKRCEH SS9 MILTISHU, Sildfra O CEBh Rz SR

v BUYRANITASD (A IN—Sa V&5 | B REAOIBIRINE., D —E Azl
v 40y bIO3Iob : 7IFIMCHFB)/ 10y b T0 17 M SEHE

v BBABR  /V)\D0BRABEEEEM(F(C5,6[0])

v RERETHE | HHRABZZEZINEY 1Y MILTICH U, THEZHEE

Phases of tha Innovanocn perocess
|
L || I g

* Cws vab e b b + e ol AU T
S S ik i g secthang s 0t
* Jawvly rpmmcdpow, * et b N [ T
o, & oty hekea v + VeabaArs wid e A
+  Teatih; spcicalone ard et eece FaT ansl Cotura Lac
N """"; :""""h * Comcdimuses + ZuzpetbyitaTrane
S Pl acd B * “Zoceng receestior Ay
2o el PR @ trianeldD I Y4 NEER(CBAKSIRER

N
‘ ;R ﬂ ft a) E 2 < U 14 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



. (© B A e b
Thiiga fEMB=E

» Thigald, CHP, BERIBETRILE—, IoT. etCUTAFOEHT I XAMOHRIAFHEFES LUt/
J\DOHBEFZITOTHD, FEANEL BBARIRIF -, IR F—SHEERBEIBEL TS,

ERHE (B%)Feut

R4 Thiga Aktiengesellschaft
v ThiigaAssekuranz : /)L —JORBE=H

Jre> NymphenburgerstraBe3980335 v Conergos : 7L —JOITH—-EZ2T0/\14
Munich v e.dat : SchleupeniRiB(CHITEHIHI=Z1 =5 —33UEFERDANRI VIR
v E-MAKS : SAPIRIRICHIF 2B 11— —3avEmKOANRI YA
o3y 18674 v ThigaSmartService : sHAIBIUBRBHEA S ITANIIFVDARIVIA B

v Syneco : I —JOESEIT5v A~
v ThiigaRenewable Energies : V)L —TJOBENFEES LCKIEIHFREDAN

ERIV7 MYEHE SYUAB
v eness : KIGAFRBEFRERABEDARI VIR "
N - . ‘/ H i I gE L /\o\\ | N Fa — W
BRAW | 2 B, B k. EE. Y Geospin : HIRZER ARSI VYIA NS LUEY) T —5T0J1y>aF )

v homeandsmart : AX— Mh—ALIoTOIZSHOBEIRMNR—FIL

. . v smartlab : \Y) T FOFEEBRAT —>3>0Fe LT DB OMFTFHEF
e 5600 B A IRILF -3¢, 10001t

BIXIF—SHEEARIBELTVS

PR @ ThigadD1J YA MFEEICBAKSTER
‘ ;R ﬂ 1{ a) E ﬁ( U 15 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



N © Bx e

Thiiga E&NIE

« 2AAYMMIVT(SIIUTIE, eBEUT 1. TSAE, AX— b T OREBEBZERAFAERHD. BIEA>TETTID
RACED UBAINEA-DAS A > F IV EZEEIRL THWS,
AR

IHH AE

NRIANX =742 )OI NT1>7)
-ITb. 7S94
IXNF =T ONA5 =TSy IA— hDRS(KEMS7 IV, 5554HESAP)

-BHBEHRIAOXFREL TOHRREZE
@ JaYMIT B4 IR — (9 3 HRERAEEF:,. HEI=Y RO b
FPSATP IR -FEEIFBEERAR : eEEUT1, TIIIE, AV T4
—eTtUT(ODEFTE, BIEANRTY—)LFy b1 ZiRd

FRIEOE (BEZ1008 AL E TEMTRECSVWTIAARUYIHFEA)
@ Ja9YM T *CHP, BEUEE IR —F0mEHEERS LU/ ONIDHRE
DZM=EX NAEIAY D, NI T14 ) OB SR ATV IC LD NI
-IoT. eEEVUT1ZED®RAT I B0 EHRFTEFRS LUEHM /OO OHE

@ J29vbNIVT
By —ER

FFEEOSEALEIAMERHICEDS 1Y MITIBRFNES A

@ fInfifE 1005182 55199 ML E DR EIFERATE I & 2 S B ORI R L 7k R

-IoTICERBREE A > IZLoRaWAN(Long Range Wide Area Network, 863~870MHz)
EBLRDTIVICEDAY - M T1{bEZIR

® JOYIVhER  |>Stadtwerke Singenlc&BUHAINWEII—DAYSAIFIVILE
-BARE IR T —RHEBOFHANRRFIEZEHZF AL KRN A%Z/E5300kWDP2GT 5> b #2015
F2/ANBIEEN (T2 bOIFE S TéhdMainova AGELS)

HiPR : ThigamD)1 794 hEZ2B(CHAEBIER
‘ ;'A-' 1! 1{ a) E ﬁ( U 16 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.




e (@ BAs s
Energy Web Foundation EH&EIE

o Ene;gy Web Foundation(d, 38B IR+ - B REEEITOIROOITOVIFI— MO T TV -3 %,
A=T>2Y-Z1ELTHRFE - ZHL TS,

ileN: 2

v IR, A, BEENEANGRIR-BBA IR LR 5EH5N. DEEBLTRIVT 28R I 51Kk 4 135%
BN IDZFF OEICRD, TOvIF1—E. [E5EH2EEIRILICERRI 2 ENEEIND

v IOUIABTFED 7T T, Energy Web Foundation(d, 8B IRV F—IS89 37 0vIF I — iR ATEIC
HHBU, IhFTIC100 LD 7I7V5—>3Y%ZERL. BIR, EV, BEMEFOHBIRINF —Smertyh
ENIIZIRETOVD

v REEE. 100 EERD, AFURDOT>Y NH, PRUNDFT1—ITF S~ RAYDE.ont*EnBW, N)LF—0D
EliaZFEhZShNL. HANSE, EREH . hEPEH. B> LA, VINIFENSINLTWS

v ERI{PZEET(E, D AEBRRIMICKESRIREZITOENRE THhHDENS, EWFIE, SHBEHD_—XIC
BLED TV A LERF-IRELTVS

v ZORENFARIEEER D8, A—T>Y—bU TRIEFFRZIED. 100%BAEIEETRILE —DOFHULLVIUY

Ft=#BELTWS

&4 Energy Web Foundation(3FE#IE{K)

PR Friedrich StraBe 68 c/o MindSpace, 10117 Berlin

. 201 7FCREOIRILF—>>%45>Rocky Mountain Institute, A—AN)70J0Ov)F1—>
A FFEGrid Singularity "0 7305517 )

BAE 5 —HAICKSRA250 5 MV & E

E=t g TR —BhERZEm (CTOv)F1— 2755 - it

HiPf : Energy Web Foundation®?1JH 4 b4 B HASRHVER
‘ R0 E <)

17 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



I © Bx e

Energy Web Foundation HR—bAZ1—

« JOVIFI— bt The EW-DOSIE, NTVy)RIOYIFI—>T 5y IA— LT, DSOFNDERE TR+ —
BRI F-—TZBCBVTTHREEIEL, IRNF-DFTDFEEVFENNYF I I B EETIEEICT B,

IRNF—FFRF DTS H)b The EW-DOSID#IE

v The Energy Web Decentralized Operating System (EW-DOS) (&, 8EDYIMITFPE
BHEICHDBA—-TOY—-ATHY. the Energy Web Chainz(dUshe 937 Hifr. ZRILYI NIy
Y—EX. VIPIT7RFEY-ILFYNCERIND

v TiZEHREMERRE N VAT LVEZEIT AL GERISE%D]EE(CT S

EW-D0S

v Energy Web Chainld. IRNF—EFR@EFONTVYIRIOVIFI—>T5YNITA—A

PR g v EW Flex(d, DSO. TSO.  Hh&h, ARBIRIF—EREZIRNF—HIBICEVWTRE IS
L& OJREICS B Rl

v EW Switchboard(d., #IA®&, 7ybh, 7IUr—3a YBAREEISTEL, PITAZERTS
identity and access management(IAM)A—J>Y—AY—)L

v EW Zerold, BEOIEEIRLF—DOEVWFED, #ROTIFIUEENIHIEZEDS, SBZEAT SV %E
LI DA —T>Y—-2Y—=)L
v EW Zerold, EW OriginTHEkESNEEBHOHIRZME IS

P : Energy Web Foundation®91JH A hE2B(CAASLTHER
‘ ;R ﬂ 1‘% a) E j‘< U 18 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.

%19 SWITCHBDARD

Y-k
Tty




@ BA®RH

The Japan Research Institute, Limited

(2% )Energy Web Foundation The EW-DOS] O£{&&

« The EW-DOS(Z. Energy Web Chain. EW Flex. EW Originzd7#%tie U, ZRILDII7(ChX. YINITT
FHFEROY— L4y TN S.

IXNF—EFRTOTSF)I b The EW-DOS D2 &k{%

Utility
Nodes

EW-DOS
uTILITY

Energy Web Chain

Validator
Nodes

HPh : Energy Web Foundation®®xJH4 b, [EW-DOS: The Energy Web Decentralized Operating System | &= &(C HAKSH/ER

Nl
;)"( ﬂ 1{ 0) E 2 < U 19 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.




I © Bx e

Smarter Grid Solutions T¥iE

« Smarter Grid Solutions(&, ZEE IR F—EREEES AT A(DERMS)DYI N1 7Z2HFEL., BLEFEEE

EVOBEBAEREDZL DT A7 —(TIREL TS,
gEE

v Smarter Grid Solutions (&, BB TIRINF —EREEI AT
ALA(DERMS)DYIMII P =R I BIEFETHO. 2019 T
BETL.3GWRLEERZ IR F —BEEP (R ML TS

1A Smarter Grid Solutions

& Glasgow Optima Building 58 Robertson Street
Glasgow G2 8DU

HARZE ATV AFVRETAINEHREUT,

EXIVF SRER)

IRIF—P-EAE, BdEBFES. BiadkIz1C
TAMEIF, HIBPRYRI—I(CHNT, ZEHOHERELT
FINF-EREEEY 3 iixigitd 3

BRI

‘ RO E DY

(B3)70317hEH

v Northern Powergrid(d, +2(CSZEMTESEOTULRL, HULIE,
IIFANIERO TS, ZLDRTES SIZ1 =7 4K L. NA4o09Vy
ROBAZEDTND

v Smarter Grid Solutions(d. Northern Powergrid(cxiU. 438%
BTRF-EROEBRMZRMIBLLIC, TOVIINRY
AV MCBVWTEZIRZ1TTOTVS

v 2020%F(C, sE—s#DxISkithiskoiE FARLA

v UK Power Networksld, 1FUABEREBORERHTEHLTHN, 7
LFIEUF1%EBRAL, RREDREFE2ITOEEL AT — AW
BELTWE

v Smarter Grid Solutions(d. UK Power Networks(cxiU., 938%
RTRNF—EROEBRMZRML, B4 RI1-AT—ATODER
ZZI|LTWD

v 20194, yEHRIA

HP : Smarter Grid Solutions®W1JH A hEaB(CHARRTVER

20 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



I © Bx e

Smarter Grid Solutions HR—bMhAZ1— DERMS

DEEIRINF-EREES AT LACHNBEEYINII7(E, BEEFRZHESNICEEL. BNEROT TR
BLEESEEBIC, X4709 )y ROVPPOEEZBIRECT .

Strata Grid
Strata Resilience
Cirrus Flex

Element Grid

‘ RO E DY

AHBIRNF -FEREBESATAICHHIBIREYINITY

v Strata Gridld, BB IRNFT -SROGSEHE, RBbzZIBI3V Ny
v MAEE. 98B IR F B R EREHIZENTE, DSOE, cradAL, JL+3E
D54 —EAZEZ I DENTES

v Strata Resilienceld. ¥Y4/2707Uy ROEBRZITSYV NIV
v X409V RofifiEz = AXAbURHS, RifiEs. 71450 FEE), To9IR— NFOEE%
oJgelCd D

v Cirrus Flex(d, 8B IRNF—EREESL, RENMSEHEBNICRERT 1A \YVFEIT
W\, THIBERROHE ., EBONRDHEAERE, VPPOEZEICTE5I3VINITY

v Element Grid(d. Strata Gridt>. Strata Resiliencez AUz, BT R F —ZFIROD
ERERIERETOYV NI

HiPR : Smarter Grid Solutions®1JH A hEZB(ICHARVER

21 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



I © B xR

Smarter Grid Solutions BR—bFAZ1—_AIICLBILFSIEUFADFH

« Smarter Grid Solutionsld. Western Power Distribution&t b, AIFfHCED. TLFSEUTAHLDET
TROBSNZHETFRIL, ZOIEEEZAEIZT0S 1) MiToTWB,
Smarter Grid Solutions&éWestern Power Distribution&EDAIFMICEZILFIEVF OEEFRITOIIVH

Month Week

Ahead Ahead Day Ahcad  Mour Ahcad

v Smarter Grid Solutions(d, AIZERAL, ILFIEUFT1H—EAD
EEICBVWTROSNS FRIDIEEEZE ESBTE

v OUICEE07t. Western Power Distribution& eI, JLF
SEUF1EFRSATAICHD BRI OY 1Y MRk

v 5. AIRAlOH T, long short-term memory&extreme
gradient boosting¢ M (EN 21 4lie BV FRITE. 6h BaIhb1
B RIRIE COHARIRED T T, mWIEHEE R I FERA S (LR
BUVIA AT TOIEREHENEDEHOI)

v A0S hoOEREHFER. FRIOIEETEELDED. ILFIEY
TAY—EZAD, WOEZTROSNEHEFERIAFEL. LDFEMR
BAPHIGERIAIZED

v S, RAOFIREHLAU. Z<OtigcH1T 5581 T(CAZTT TTLK

>50%
>B0%
>50%
>80%
>50%
>80%
>50%
>80%
>50%
>B0%
>50%
>80%
>50%
>80%
>50%
>80%

HP : Smarter Grid Solutions® 7L AUY—2Z
[Smarter Grid Solutions uses artificial intelligence to improve flexibility services forecasting1(2019/9/11).

WESTERN POWER DISTRIBUTIONI Forecasting Evaluation Report](2019/6/6)&F=&(C HAKH/ER
‘ Rt 40 E DY

22 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



e @ B
The Clean Coalition 1E¥il=E

« The Clean Coalition(d., FITHIE(CEDE, #UshCHITZBERBEIRIFT—ZEATBIELD(C, DEEBLTR
IV -EREOERETEDPY(I0T)yRTO0S 1) MHEEL TS,

ERME
(28 )aEOHASM
v The Clean Coalition(d. =3B, 217574 PENE=
T, BUFELEBIC, LTSIV -YIRNF-J'09

> FITHIEORT

> HUTANZFRICEH 3D BERIRINF —EIRTEO
RIE

> NA90JVykJoosIoh

B v The Clean CoalitionlCd&374—SEUFT4 AATAIC
EHOE, IIALZ7MA~xvamh(csEnT, 50091
TANIBHERICH I Y -5 -4 209 Vy RDE

1RA The Clean Coalition

& SANTA BARBARA, CA MENLO PARK,
CA DENVER, CO 202049H28H
v The Clean Coalitionlc&371—EVFT 4 A974(C
HOE 99 )\50—BHEZITOMRXIE(C
BVT, Y=53—XM4I70JVYRODEAZED DL
HAGEINI

1L 20114

BXRIV?Z [ 7X)N

P : The Clean Coalition®W1 78 A hExB(CHAFATER
= - === === s e === e
‘ ;R ﬂ 1‘% a) E 9°< U 23 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



I © Bx ke

The Clean Coalition HR—MAZ1—

« The Clean CoalitionT(d, X4707Yy ROFFERY, LIVIVAOEZHE. €7 )VEROIRICIZ, X
[BARBORT > vIVRE. FITHEICEIEIREATOISLE, BAVWYR-MZ1-ZE3X TV,

(N1 209Uy RO FERDIRHE]
Community Microgrid Initiative

(NA20VyRICBITBLSVI Y ADFHISZIR]
VOR123: Value-of-resilience

(N1207Vy FET IV DERZIR]
Peninsula Advanced Energy Community

[(KEEAREORT > vIAEZIE]
Solar Siting Surveys

(FITRIECE DB E e TR+ —5 A 5 -
st RITTDI S DR
Feed-In Tariffs and CLEAN Program Guide

‘ RO E DY

v 1217574 %B0 3, iROBEn R IRINF —2REFAIHRENRAEREIRMID
v ZNUCED, DI DILBHESR U BAEBTRE TRV —(C L2/ W7y TEIROHER 21T
v YT OFESHIDED, ZEOEEN DD

» Goleta Load Pocket Community Microgrid

» Residential Solar Microgrid

» Montecito Community Microgrid Initiative

» North Bay Community Resilience Initiative

» Calistoga Community Microgrid Initiative

» Valencia Gardens Energy Storage Project

» Hunters Point Community Microgrid Project

» Long Island Community Microgrid Project

v XAI0)Vy e, BENERR TOML. LIVIVADMEZEERICFHEY 55212 %175

v Advanced Energy Communityld, 28E IR+ —&R, &HFHE- Ry M OOk
. IEERAXBAYCI/I70JVY R, EVAREREEF CHERAIN3BEANRENRKT
TITHD, COETNDOEBEZIRTS

v BASHPENEERSE. #Hth. I=1751(CHU, SR XBEXREORT > > vl 2H
BIS>dR%1TO

v 121557 OSOE D=, FITHECEDE, SR B En s IRVt —%&, -
et RITIST DI Sh %IRRT

HP : The Clean Coalition®™1J Y4 b B(CHAFSTVER

24 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



I © Bx e

O BHAOENRYPI-IZMDERIEDE(L

(3) FNEICHITFESGHEE. SDGSERODE) )

|
N
‘ ;R ﬂ ft a) E 2 < U 25 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



. ©

H 7S 8 &

The Japan Research Institute, Limited

ESGERREIDILK | JU—2RY R, YAFFEUF1RY ROHEX

. _ESG?ﬁ’éd)iﬂ‘S‘%ténzu’]‘U — >7|"§> I‘\"(‘DUX?TI:‘:U?M“‘{) ROFEITEREITELR 1%73%5@(:@5 o
o FAEUEEEOFTLLEIRIF-BEHECPREST . TEFEYIPIE, KEVOEMRILWVWDEFATEHEINTUS,

| #ROYRFHEUT AR RRITEHRES

| eROIY-VR> RRETEHS

00| meem 2675 2699 1400 | o nriem 1265
2500 | 1200
s 2000 | - % 1000
: 1500 | g 800
E 1000 | 840 ; 600
500 | 368 446 g 200 410
s ,¢a,9, u s 8 B B R RN, i
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 200 .
| RGO RANRIIORITEM R .
2013 2014 2015 2016 2017 2019 2020
— e et =
l I YRFFEUF AR Rl
l FEEEETHIN->TO0S IV 3w JOS 17 (RST4T
BHENRREE4ETZIO0170) OFHBRE X U IT7( T AN
(CFeEEN., H . [TV RIRRIETY —3vILiR> RIER) JW3h
20 W —A XIEBBDADDORERZBRIOEES T HES
2013 2014 2015 2016 2017 2018 2019
TRNF~ B N =a * nay
W tienm L1 T an . o
WP RIBATJ)—2 074 F AR5 12 B (CHAKEHER
‘ ;R ﬂ 1{ 0) E DG< ¢ 26 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



e @ B
ESGERIDILK | BE (O—) DEICHIFBESGHENE

« INFTARUR (fE35) PAA>THORN, BE (0—>) DEICBVTEESGOEEMLEALTHN, JU—>
O->0YXTFEVT1-U2)-O0- 2V OFRERO—>AZ1—MEIL TS,

| tR0IV—>0-smmEs | #ROYRFFEYT1-US Y DS HEREIHT
350 | w wam @ mann L [T pp——
300 1200
250 | 1000
i o
é 150 | ; 600
100 | 400
50 200
3 0 0 0
o O o —O—
2004 2015 2016 2017 2018 2019 2020 2014 2015 2016 2017 2018 2019 2020
Ju—y0—>¢id YATFHEUFT1-U>H-0—2&id
EDIS BARED . BRI - TSI NCEIZER% BOFNEFON BB AT FEYT 1 )SIA—~ VA A=Y E (SPTs)
SHESZRICAVSNZFETHD. BANIC(E, OFFhZEEEOE ZERR I B BRI 20—->Td, BANICE. DEIFOIIEN
EHVIU—>TOS T NBRESN, @FhEEENHERICEIFSIES BRSNS AR TSN AT EY7+BIEESPTsED
n. @ENSBIOVTREEZDLIN—FT1>)ZiBUERHENHERIN BN RIEEN., @EYRSPTszZERIICGGETEL THATFHEYFT4D
== NEESTATEL. @TNSICREIREZDLIN—FT1 ) m@8Uis

BAtEL RS NIZO—>

WA RIBAETIV—2 T4 D AR—FI =B (CEABTHAVER
‘ JR 1'! 1'% 0) E 90( U 27 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.




I © BrRed

BT | BRMODENE | EUYARTFINIFAFTIR-TIS3>T 5>

o BRMBEREIYRATFINI7AFTVADOWTUHRET ZEDHD) \ALANIVEPITI-T (HLEG) %EL. SHEE

DESTHATFINIFAFT IR EAEDHDINED
| 1007533>I5Y

&im. 2018F(L(Z10IEENSRZ VTSIV TIONFEREIN.

OYRFTFIIVEBDEUSERS T LOFEL (97Y)5-)

RETORIE

V) )=—06DDREBMN OS5, SUERZEOEAHI N EIGCEEI 25z iastuL Tan.,
20203 (CRRIREEE2NK

@QJV— EREBROEERUINILOBIEE

202038V FEED I Y11 Fe Ak
TASNIUOWNTIE, BEERN2019F 1285k

OYZRFFIINTOS T MOIEE Rt

L4FBRRICH N TVET 7> F%ﬁébtlnve;tEUj?f/ Ay
HU—>F7 4= WBEEEZ ZBERIBEREL T, J) -7 EsTE SNz

@HET F) A ZADBEOY AT FEUT1 DN

BEZ(CT FI\A 2%1TOMR, BBEOESGEIF2Z[E I L a kDI, 56 I Remtmmminis
4 (MIFID II)BLMRRERGEEFSIES (IDD) MEERHINE

OYRTFEVTARIFN—IDRF

2019F 12B(CAUFX 73BN EIREN, FHliRsT OB BT AEHIE T E

ORI RUNISABRCHIZYATTEVT1ORE

2019 7R (CRNGEESTHIERER (ESMA) A ERIBIRHCLSESGEHEAILIEHRE
N ERYIR SR O wi e

OHBIRER MU T Y NRIv—DEFBOBRFEL

2019118, #EISERB LU T Y NR IV — (L&Y RT T IIISES LUYZTHEYT1)
2B 2RITRICOVTORREIN /AT

®REMZERNADYRTFEUT 1 DEIDIA G

2019%F(CBC EAMBIN MEEN, KAIRIE F155R1T(32022F U #(CESGURIDFIREF
6. 2020F(CEA M AT A M2 SN

OYZT VT BHRAROBE RURTTEEDOFRTE

20196 HICRIRESE BRI A oA Uh AR
H)—>7 44— I T ENFRDOBET #1859 363K

@YRFTF I I-RL—MINF 2RO R U E R (CH 1D FEHA
FEROUDH

20194F 128 (CREE#4E (ESMA. EBA. EIOPA) HABRRBROMEHLURSEENE

‘ RO E DY

PR : RIBBREEICEHAEHER

28 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.




I © B
AT | BRMDENE | 50V )3— | T
o AUV )Z-E(RRIBEICH T S5 n) BERRFIEEN 2= 9 DA DI FREIET . o
o B2 IINEONE. 6 DOIRBHMID 1 DB EICZIHUL. WINICEEARBEN I BBEEICLGIEIN
EEER )T TEBNEINTRES,

| soomiEEw

O sMERBNDFEA] @ KEROBFEROFHGOREBABLRE
@ SURZEBNDEIG ® BROIEEEH

Q@ EIREE-EEMIE VI IIASAORIT ©® BELIIZATLAORE
XAV )Z—ORRIEITV-IRBEDIEN TR, SRIERFESNTIKED (T39VR6D) 65T
XESGICHI2"E"hSiRsmh inE o TLSHHY, S&"S"DIERICEEHRNED FIE

| 99v/z2-0xnmiz

(&X] ((BF]
EREmMCOVT, IRIRH CHF o R EB AREUILEIS RISHE TR 0l se R ER O EI S ORRN T REL 13D
OFRD A EEL 18D - HmXEY-LANsESNSk EOElG

- BEXETOVACEES ZEENZL - BEEBHOES
| e o)
[E]
o AIJ9A)LBEREN100g CO2e/KWhELF (5FZEICBIE T, 2050 ¢lc0g CO2e/kWhtd973)
E2EE
« 2025%FF CEWLTPE-RT50 g CO2/kmELT (20265FLAfF(E0g CO2/kWhed3)
- KEEHE, MRS hBEEE, BXBEBRFINTEE

HPh BN EZEE S &R, IRIEAE R B (CHARHER
JR 1'! 1'% a) E 6( U 29 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.




I © Bx e
BT | BRIMOENE | HOYV)Z— | FSRiEED
o YV )Z-DIREBBIFEIRENFILLT D@D,

| srzBEEs Y I -ONRLBZED

SURZE DR RO SURZENADBILOTHDEE (H1)

B2 ek, FMBLE-RE-S18, B
BIHERRNE., KK RE - B ROE - 1 > I 5% m.

B R D - ,

5 ELOETIESREES , $K48- TILZ=0 A0 b kR ALEROBSE
iR |
z B TR U874 AR BB, FLULE S, IDARATES) | BRUS, e
) IR+ =B
g
i 5% M (M6, ESAE EE) | ARAOKE
3

WA I BRSOV RS, BN COB LR REA

KBEEW bk Tk BEERWETR BUES. CCSeh)
SURZE) L& AT hO R /18 tCE I 55EE)
s %) (R&D. XA, HREA/ TS A7 ©OBIFS)

FpiESE [RFARMEERRIBEEOIRIF—(IBRINITAE | LDIRERTIR —
—>HANAEEDSNI—F . AR NIEBRI RFHREBCOVTIIREEREBELTVD

HPR : BINEZEERER, RIFEAERZRE(CHAEHER
‘ ;'A-' 1! 1{ a) E ﬁ( U 30 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.




I © Bx e
B | XM OB | THHRBIRBIE

« EUTE EROKUEREEBERSFZINEHIETOMBIELTINZ D), 2014F(IFERFBIRFATRIET
%;%?) 2017 (SFERA B IBIRN A RoA > % 35R. S5(C. 201968 [URELEBEHRERI1 R4 A A

| mimpsE BRI K51

B EUDTEHNNFRDICEEILT B LB
TCFDDIR=EDABERRTEZTLZEMELIEED JEIA R R ORI BEROFHARICEE I B
TH3. c1FiET (NFRD)

B AR5 TlE. NFRDEREE6000%LICACER
anN3ZEEEMIC,

HBTIRRASIE. 130 REEERE10DKPI
[CBRELTULVB,

B G RSAOEEEFIDEIFER ., JERATRIBER) 1 RS> > (NBGs)

[EFEDENE]

B 2019FR(CRMEBSHNARUET)->T1—ILE
RC(E. SR BIBRIBORIREILTEL. Y2TF T .
1S BE S 21220204 FIINFRDOBEZ T JARESRIRHRFAR A RS>
IBLERMA.

LR BN EERER, RIEEER 2 E(CBAIEHIER
‘ JR 1'! 1'% 0) E 90( U 31 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



I © Bx e
B | RMOBIE | NYFI—

« EUTHE., BRFEASDEFA\DIKEZIET o, FRTUER FI-IORFESLUERFI—-IETREUE
ESGRZRICDOVWTHRETZIToTHD LT 2 DOKURN FY—I=FHFE.

| i@~ FI—2

RERAE (k%) Climate Transition AXYFY—2 EU Paris-aligned AYFY—2

&I - )\ AL UIHRRR o o
BT HIR 30% 50%

Bﬁgi‘}ﬁﬂu UL/ i? (ﬁ'—ﬁgg\ *i%ﬁ"]gﬁ (**E%) E}i\ F:(EfZEﬁE%

Ak (URED1%LL )

Al (UNEED10%LL 1)

FKANA (URZZD50%LL )

SATHAIIL AR T100gCO2e/KWhiBOGHGHHE
HI2ENHEZE (INERD50%LL )

SURZEECKELEBEEINTVWB I ADTIAR—v—h
N— O FN—DERIUIENLA E

BRIMEED A\

TIIAR—Sv—

PRI FE DR R 3R L3R HHbS|READ BN RIFEILOFRFIIRIE7%HL (1.5CSHIALES
%gtzﬁ%‘i%ﬁfiiﬁké@b\ofc S A

X [ROFN—) JEld, EREmFEEREZNICEDOVWTHIADONSEE, F(dEBmofiiEz 24(CLU CREINI R, Fd, 158 0)5—
VBN DL FILIR—MIAVAOBEER S ZFER I 2 L. FIFBITFERN B I3 E2BEL T, IRE 7> FOZERBTRITFE I S fE
SN 2188E 20K 9 5,

Hirh : RN EESER, IRISEAER R (CHAHER
;R ﬂ 1{ a) E ﬁ( U 32 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.




I © Bx e
B | AR EDBE | B JN—33IVADTFAFR

. *EFaﬁ%H’f?xd)Breakthrough Energy(d. RKEIQDOY—-2IRNF— -4 IN—=330DRIK -5R7E - A{&@E
LEEPHUEVR— MEFEIT. 230BIEMNREMICOVNT, 8- 3 - REICHITZRADEEIOE LDV ER
=5t > I TVB, HE(E. EETRLF— $B$ﬁ7)/l<‘7‘i_L’5J:D° 2020 NSRBI FIE,

"N L7
REDQHHE valhhy—
- KERE#EOBreakthrough Energy(d. KEOI—>IRIF— A IR—23>0OIIR - 328 - SEOBRLE DT - REQ. MERIFF-EEI7OR (Industrial Energy
UTELiR—MethEEsh T3 (BIDOERENHEME) . 230BTENREIRCOVT, 18-+ Ri (20254 Hgfformat'on Fund : IETF) J&375 Ef. 2020FENSHREAR
2035%F-2050%F) (CHFBRIDEBCEREOHABEREYIE>ILTVS, (K1) JIiE. . . "
- ERUR—NE T 2 S04 /A—33 3R F ORISR, OIFF-ERR, S EFchnsmsxpRgs | | - ER/OTARAOTRL (- BRHIR. ERAORRENRE
B\ 4 IR—SaVIC & BEET D BENICREITVIEREEDS A JH(IVAESE (T196%. 14%) [CIt T RBSRIARINOEIDBAREARIRE R F 2R,
AT, Fi91%LER, OBAAENE. IE7/EDFA. BLZEH UV ZAVMERER(LE1T—2300Z0) &
EDOTRIF-EZEFEN . 1IN NOEIREZERACL TV IaEE. (E12) I77 R4 IFTF
o FCKBECBHBRI)-DIRIF— A IR=23N\DT7A T ABHE RS, FHMBAFEERRE(C IO TRBOTVRLD
REEENHZ. (E3) SIS 2018

D=L . 2N ~

o Jpyk ;w‘ri]3f€;10%ooc;7;/r:r1/;(22002200 2023/24)
= - ( 3 I— : ~
RN (R, S (Development) (Demonstration) (Deployment) s - (o ‘ )

» I REETLOARILLLRSRG, T J1—XII : 2{88500hAA> K (2021~)

Sy 2T = L ¢ - BEMRANEEALY
. r:rt}itfguv«;:ns aw r"[ﬁiﬁmt?’\\( e e u:&% L, H'ng o IRNFNFRCEITZRMOE S
- MU= 1R P - ey HHE C[ASWFs, S8 P : .
AL T i 1og-jursg oA i ] S IR, ER O 22 HEELE TR E— LR UTR
. GERCEERN Y = =) weacn V- BEOEIRE RS ORI E B
BT T e T, § 7200 - Bk FREERMIOETE
=2 B o EER DR RENE AT ER RIARAOTNE X
et § - = R URBENEDR LRSS AR S
M i ;g
aananze P REER | spmemmEROT Y7L BEOWR
ATaL o £ 5 2 DO EERT 3 0TI NEORTHI
| Bheusun I | URERHEE B . BEREEC T uImEE
e ) . =y ‘ N S e
: ;m“&u;“ ottt Fnle] Research Developmant Cemonstrotion Deployment ﬁ%b‘;iﬁaﬁgﬁﬁiﬁﬁbjﬂylﬁ I\féiﬁﬁ@'ék
. Emiea ;5-,,,'.,,,-,; sequiostration] @ D0t ® END-USE PRODUCERS SUFPLIERS @ VENTURE CAPTAL MARKET INVESTHMENT

HICHBRFMMIFFIAGRZE R\TV\BIBE(CTIE

P - BEERERICHAKSIHVER
)"( ﬂ' 1'% a) E ﬁ( ') 33 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.




N © Br e
B2 B IN-33ADTFAF VAT SEEHE

o SEF AL PREMEICEVT, EEBERELT, RTZSPILOBLEA A IR—2 3> OB EHISZFEL.
EBSENTHAFRFEFR - MmBRILADRSC, BERA - ZIEEIRFT I DEENL TETNS,

{LABFEDENE I hERFEDOEE

« ALABAF(E. 2025-30F(CTI0S—-IRIVF AT ||« hEREGFE. 201558 . ES10EESAEL LR
59 33IE&EEET)./0>—DRFRLEBIC. RERERAIN [hERYE2025 125 TFU. 10ERTHREESYK T
NERFTES 5 DDT %201 9FFK(THFE, (#7130JKkH) OEDIZ AKSTH,

« BRI -TITRHUTRRREEDA—R>Z1-IIVE ||« 2015FLUE . BAFE S5 H I hERSE2025](C
OEFEQD IRIBAINR=23A\DI7AFT A AL GRE HOGERINE 7> RyatE,

= ) = = ~gEZ=E
ER535100FEBERIE S SLOXIR. . 2018418 (C(3. BRI DRSS ORISR
» 202052 A7HIHRESNIZIREF(C(E, 100HEEAY AR Z FEHRE N\, ES10EEs
ML T IRIF—- ST ABIIIKER, EERD 23DFFIHINL (AIR-FIRESEELH) T3¢
ARiczR{t (k- X MNEER O R Rl FE(C. 2020420254 2030FEFTO0— Ry %
CCUS. E#ht) . [Eitae HEAMROEEES et s P
ENEENTV3,

« SERANBFEIRHREEZEIZ TBENICIRTD
BANHIZEREL. XIRBELEDETRERTE.

P« BREENER(CEHAKSIHER
‘ ;x ﬁ 1‘% 0) E ﬁ( U 34 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



I © Bx e
B - £AMEES | BRHIDENE | b5> 553> TP+ A

- BRFEHREERBICSVTE, BIEICTY - ADBITHEELS BRINZFDICENDTWS NS> 223> DERT5
NEELRD. EME/RENSINETERDH A RS2 PLR- MAKREINTVS,

| 5oy vay - I74F>RCETBHA K512 #esd (B1)

Financing brown to green: Guidelines for
Transition Bonds

B 12 sers 2013

& ova Takateinn, Uend as 150G Hacan-ch vad Astoun Dwneres o

& Julicn Full, Respeaaible Invesiment dnalyat

How to ensure the transition label
T T has impact

Financing the fight against cimate change needs to ehilt up a gear and evntve. Since the introduction of
green bonds, capital markets have made great stides in recent yedrs 10 ensure that investment capital
can tund projects mitigating global wamming. gut this Is not engugh - more neads to be dene.

At AXA Inuestmont Managers, we are AIming ta do maee we are calling far the cssablishmaent af 2 now
tyne af hand, disHnct froem green bands, which we are calling “tranaitian bands™.

Wibile green bonds are intended for issuers 1o use the peocesds (o finance enviror mentally-friendly
projects, we see 3 sipnificant gap where investoes could step in and deliver real mpact for companies
‘which are not yet at this stage.

| | SUSTAINALYTICS

There is an appartunity ta preside finance ta campanies, which are ‘brawn” teday hut have the
amhiticn ta transition to green in futu re. This includes Foms that are nat ahle o issue green nends
taday, due te a lack of sufficiently green projects for which they can peasibly use bond proceeds

Trarsition bonds s inlended Lo provide fnagng g for such companies e, muost Businessss in Lhe
warld teday. We bellovs that this new farm o4 financing can play avital role In supparting the transition
ta o law carban seclery.

The guidedines that we se1 out here are nat the finished article but are intended 10 Kok-s13et a dialogue
between issuers, investment banks, invesions, policy makers aad wider stakeholders

Ve weant Lo be s Uhie centre of Chis diglogus @nd welcome your views, Thsse puidelnes represen L part ol Olimate Bkl
aur eftor, ra rake the Iead in esmablishing A now market fne rransitian finance.

AXA [Transition bond guidelines] (2019468) Sustainalytics [Transition bond second CBI//L51Z4 A[Financing credible transition s |

opinion] (20204F6A8) (2020498)
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« {BU. BMEZOFTEShell-BP(E. COHBEHHIF LB IRIEE(ICETIEZEENNTTDELOEERNSEIEE OFHMMME
<. Total. EnittbRBEESGIEAT (HMEAIERHOTULB,
GE)EBRIIEHEPLR(CIDIX 2 B2HS, FRINZRIRISHDCOHRBEFZHTELTLBDICH U, REZEOUEEZSTELTLRVSRE—BREHSTS.

| BhAS T —DESGH&(T

EiSustainalyticsDi&{F HCDPDI&T
(1L0OM BB, 19458 <ShelllZ18438>) (184%F)
E S G wa SURZE) K&EIR
Shell =R 388,379 49 95 88 84 C F
BP =" 297,220 60 74 94’ 80 F F
Total {h 184,106 97 96 81k 97 A- A-
Eni # 87,570 94 87 78 94 A- B-
ExxonMobil | X 279,332 50 78 23 63 F F
Chevron X 158,902 36 60 13 43 F F

XHYZF VA% - ESGEHEHERS, BESAHHEMBHNI(CIZ1=I 330U, BEADZLIBREUL_ETIRMZMAI 5L TVSLEHIES 25N,
XCDP : EIEH (KURZEE). KER. FiK) (FHEUGEHEERS. TCFDNMRE I 2MRERICo> GHAEEBZEH THD. IR REER I 2:Hl#EREO—D,
ANRE ST, B-C- DOIBICFHANE T . FIXIBERBRA T CEHAA B THELZRIKT .
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Sustainable Development

e ScenarioDiFSDIAFEZE
) SE RO = - PRHEMAS
#AP) - $30-40 W B8 A EIliE COMEHSA0DITA.
Total J3YA ' Y RER=T=HNYNIR i1 ENN
I . AS%IE T
ESJAWIN $40 A sEIChNA, $60-$80TA M AT A MET
. HIRPINU ) B EEE DN IHlE
Eni 1507 B 22 77w |- $40 HA4%IE T
— SLEE D = ) _ )
BP F1E | $38P] $40 A sClChNZ. $80TARL AT A RN
Shell RE FARPI $40 - -
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stm | COPENI(18%) | co,ynnm CO, kiR
(18£FE=, SR 7K [Scopel-2] | wSS [Scope3]
BAUSD) z§) 2 0] (17%.878t)  (t/usp) (17%.871)

ArcelorMittal WIS I 76,033 B B | 194,000 2.8 14,000
POSCO FZE 58,368 B A- 84,522 1.6 NA
BAR% HA 57,037 B B- 90,600 1.7 NA
$% Baoshan Iron & Steel = 44,554 F N/A NA NA NA
thyssenkrupp FAY 39,833 A c 23,400 0.6 4,000
IFER—NTAYI R BA 35,763 D B 61,300 1.8 13,907
Vale 73 35,210 B C ; 15,100 0.5 327,600
Glencore A A 219,754 F B 33,457 0.2 280,621
. BHP Group E S 44,158 A F 16,300 0.4 584,900
Rio Tinto Group R 40,522 C F 31,000 0.8 605,200
Anglo American EES) 27,610, A- A- 17,900 0.7 NA
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1Enel {97 | 84,542 A- B-

2EDF J5VA | 78,974 A C

3ENGIE J5vZ_ 69,379 A B- —

4HRES HA& 55091 B B L

[ 54,460 A-__F e l ~ T €eDF

6 Iberdrola ARA> 40,160 A- B AN

7SSE %E 38,249 A-  B-

8 Centrica E3Ed 37,835 _A- _B-

9 Exelon Corporation K 32985 A- _Ac
10E.ON 4y | 34,302 B N/A e-on
15EnBW k{y | 23,723 B F one
17 Endesa /4> | 22,445 A- B 1 ‘
18 National Grid EEd) 21,405 A  B- RWE
19 Suez J5VA | 19,843 A F
22EDP AVBIL | 17,4930 A- B MA 124 131 141 15 16M 17M 18A 194 (4/A)
27RWE k{y | 15380 D C
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The Best Brand Utilities 2013

1.0maha Public Power District (OPPD)

2.Snohomish County Public Utility District

3.MidAmerican Energy

4.Sacramento Municipal Utility District

5.Salt River Project (SRP)

6.Portland General Electric (PGE)

7.Idaho Power

8.Alliant Energy

9.Seattle City Light

10.Colorado Springs Utilities
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2R &DERAME. I]AE. 4DDECESEESE (DNO) M FIAPTHS.
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O-HWILFSEUF(ThiBOHEESGI(R piclo) EXSIEE
+ Piclon 243 351 5y hIA— ATl FEL T\ BEROMIFEHRT 2N TES.

TS n “ _ = =
Ay 17— NEE DO —5I ElROE M
po—
Status
ZBIYFTOSEEIRNT Qualification close 2020471248 22:00
} e Power type Active power
Au oo CIML e
= Need type Pest fault
Need Generation turn up / Consumption
direction turn down
Connection kV-33kV
Buyer Scottish and Southern Electricity
Networks
Competition ty
o 2020F10H9H 20215F10H7H
DPS Reference Contract start Contract end
o000 00O0S
All dog Mo Tu We Th Fr 8a Su °
Time required Daye require
E' - 0
. :L. Est utlisation Est hours
utilisation 3
duration / event utilisation
events
3.81
MW _ 0.05 MW Constant
Min aggr!?gntc osset Min. run time
Total need size
1

HP @ PiclodWebY 4k, 2020.7.13R%  https://www.piclo.eneragy/ %E(CHAFSIHVER
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AN EENERR | TIABE | 2oHRe HEftEE1E

\ i AtLor \ £ /MWEKU
TrYr “ 3 H FEﬁOF
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E LA o
_ _ .| (Pre-fault) PHESE N
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(Post-fault) AT
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4P : Flexibility Roadmap (UK power networks )= &(c H AFSTH/ER
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« UK Power Networks®IV 7 T2020FE48 (CEMSNIZESI T, #888148 5 £. 123MWHKIELIZ,

£14m  123MW 1,200 ¢ 57

Stakeholders engaged with, Number of 7zones awarded,
co-designing our approach including long term 7 year
conliacls

Total value awarded : Total capaaity awarded

Growth

2018/19 2020 42 High-Voltage

commitment in 2018, 0.3MW ] . "" 123MW 15 l.OW'VOItage
: Awardec Awarded

participation has grown Awarded R (o workbwide fs) 419
rapidly : @

From our “flexibility first’

P : Flexibility Services - Procurement 2020 Post Tender Report (UK power networks)%&(c HASSIAVERL
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» UK Power Networks®I')7T2019F(CEMINZAAL TS, KiWi Power ¢Social Energy Limited®
2NSEALL . D=8 D&RE%E(E3,880 (£/MW/h) TéHofz.

SEME F A fitg FAsaRAR | ¥ T RAR
(£/MW/h) (£/MWh)

Aberdeen Place B [KiWi Power 0.492 6.50 160.00[2020/11/1| 2021/2/1
INorth Drive IKiwi Power 0.480 35.00 200.00[2020/12/1| 2021/4/1
Reed ff’.?ﬁ'.?é dE”ergy 0.080 3880.00 0.00[2020/12/1| 2021/3/1
St. Helier Eﬁﬁﬁégnergy 0.080 646.60 0.00/2022/12/1| 2023/3/1
St. Helier Eﬁ]ﬁii?éf“ergy 0.080 646.60 0.00/2020/12/1| 2021/3/1
St. Helier I‘E’I‘:ﬁ:i‘é dE”ergy 0.080 646.60 0.00/2021/12/1| 2022/3/1
St. Helier Eﬁ]ﬂ?ég“ergy 0.080 646.60 0.00(2023/12/1| 2024/3/1
Wingham Eﬁgﬁégnergy 0.060 970.60 0.00{2020/12/1| 2021/3/1
Wingham E%ﬁ:?é dE“ergy 0.060 970.60 0.00{2021/12/1| 2022/3/1
Wingham Eﬁﬁ'@é dE"ergy 0.060 970.60 0.00[2022/12/1| 2023/3/1
Wingham Eﬁﬁ'li'e dE"ergy 0.060 970.60 0.00[2023/12/1| 2024/3/1

HiPf : Flexibility Services - Procurement 2019 Post Tender Report - Bids 2019 (UK power networks )z E(C BAKESTHER
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DSO and ESO Activity End-to-End Platform

Seller Activity

Functionality
~300MWh 25MW+ 107 Auctions Run
Reserve contracts target Registered Flexibility in Cornwall
~150MWh 41 Dispatches
Utilisation contracts target Including residential battery VPP
201 MWh

Reserve contracts secured to date

90 MWh

Volume Delivered to Date

11 locations so far:
7 Primary Substations

3 BSP’s

1 GSP
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« O-DILILFSEUTAMIFTE BIFMBEIFBIRMECHVT, TNen. 16EE1550mmhRNNT
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FREm

Attribute Description
Trading procedure Continuous trading
Trading period 2477

X " Tradable [HE Frodud Name: Deslivery Penod Comenenl
ﬁunu / El*taEEI*(DFﬁi%b‘@o A %n% rrdnnie procues RES_Hour_Powes One rx:n F he)::m)‘ fram Renewable
| R Energy Source
n\ 1 H%FEﬁ .15 ﬁ@ﬁnub\@é RES_Quarter_ 15 minues re.:nym from Renewable

Hour_Power Energy Source
Non_RES_Hour_Power " One Hour Fiexiiity not from a
Renewable Cnergy Source
Non_RES_Quarer, 15 minutes Plexibiity not from a
= im - = - ’
Hi’]‘ﬁﬁtg Eﬁ v 0 . 1 1_ D / M Wh Hour_Power Renewable Energy Source
Gate opaning Trading will opan on the day bafors delivery at 1500
Gate closing 5 mnutes betore delivery star

Minimum price increment 0.1 €MWh

v gl* . + 9 ,999 . 91— D/M W h Minimum price: RFES products: - 8999 9 €MWh
Non_RES products: -50 €/MWh
‘/ 3E§I* . + 91999 . 91_ D/MWh Maxamum price RFES products: + 9900 9 €/MWVh
Non_RES producls. + 99909 €/MWh
Minimum volume increment | 0.1 MW

R

= — Trading phase During frading the markst will ba in Balancing Trading phase. During
ﬁ’]\ﬁEigﬁ \/ 0 . 1 MW this phase regular orders can only match with balancing orders

Available order lypes Lmmit orders & icebarg orders

Halancing orders

Available execution Nene | 10C (Immediate-aor-cancel), FOK (Fill-ar-kill)

conditions

Available validity Good for sassion, Good fill date

restrictions

: _epexspotl Flexibility markets and TSO-DSO Cooperation |Z%E(C a5
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Total activated volume in the enera market
30 Number of transactions in the enera market

MWh
o

trades
M
=1

10 513
®10 I
£ . I
N . ; I
mars

[
feor mars aw mai jun jul aolt sept oct fewr awr mai juin jul 3ot sept oct

Biomass Storage Flexible | Total
load

Capacity (MW)
# of plants 107 2 1 1 117 1 229
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[IDCONS(Intraday Congestion Spread)]

v BATEIREH O T OISR L BESIOMBERICED, BigEEHORELLTER.
> RS IR I SIS INE X IN D7D A—5 —
> SRS OIS SIE I HSOE WA -5 —

v BUOEFRDOA—Y—RIOZERAE, RFEEE*2ACIDHADNS,

v DSOIC(E BRPOZA UV AEAERTHY, himZShlE* I, BHMHIZZEU T §5(C77A0lEE,
v BESI(E, BEOHBESIC, HBAEImAM SN T,

v BURE HHEGBIOHEH, LDEHIOES|ZFRFER.

X1 ILF BT BROREEZSHICRE I\ TEEES

%2 TSOPDSO
— - P — — ~
P - U N / . \
/ Y / \
Upward area: more [ __._‘_ . s : ' Downward area: les:
roduction or less o - a production or more
consumption \ ' /I \ . consumption
umj \ v
~ !/ -~ /
Sell order - - C on$ g Buy order
Price: 40 pqngcstlondlpr((}‘a Price: 30
Volume: 5 V”fe sp.reia X Volume: 15
Location: left olume: 5 Location: right

Redispatch: left > right

H P : GOPACSI Markets and platforms for grid/flexibility services-TSO DSO cooperation |&% E(C HASRAVER

135 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



@ BARH

The Japan Research Institute, Limited

O-ALILFSEVF1hiZOEFEERI(ES GOPACS) Hi5l=

« GOPACSICBL\\TIE, INFTIC600h1—0O0 EDOEB|IH T THhN TS,

GOPACSIc8IF3IDCONS(Intraday Congestion Spread) DHRSIHRR % LIT (& 20205678 22HE R0 MEHR
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11 Lsander Gand Lin= ur Transformes MNetwork cungestion
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1 0-05-2020 001 1.3 TennaT Grd Lne or Transformer Network congestion
i w00 13 TenncT Crid Unz or Tranztormar Network conoestion
13-05-2020 07:0C00 @ TenneT Grd Une or Transformer Network congestion
120520007000 O TenneT Crid Une or Transtormer Network congestion
19 05 2020 07:0C TenneT Grd Unz or Tranzformer MNetwork congestion
18.03-2020 (@ TennsT Grid Una or Transtormer Network congestion
TenncT Crid Unc or Tranztormer Notwork congestion
TennsT Grd Line ar Transfomen Network conoesTion
Tt 13 a) Litse 1t Dicaeafinties P o & a3t on
TenneT (il Line nf Trznsfome Nt ek o noRaTion
Tepme=t tand L= ur Transformes Network conge:
Tenn=l taal B g Trcnsfow e et ek annpaston
TennaT Grd Un= or Transformes Network congestion
PA BRI VLRI M 84,/ It 13a) Lttt Lieoedin iniee o ok a3atigeenl ot
21-C2-2C20 170 21-02-2020 18:0C:¢ 008 TenneT Grad Une or Transformer Network congestion
22022 49:9 el L3 Lin= ur {ransformes Mt wecr b ngrston
08 022020 C8:0 27.9 TenneT Grid Unz or Transformer Network congesticn
07.02.2020 € [ TenneT Grid Una or Transtormer Network congasticn
07 02 2020 07:0C (=8 TenncT Grid Unz or Tranztormer Notaork congestion
7-02-2020 EADD TennsT Grd Ling ar Transfomer et work congestion
0G 022020 14 0502 2020 20 TILS TenneT Crid Unz or Transtormer HNetwork conoestion
0025020 O G220 nns TenneT (aal Line nf Trensfome N ek CNORETION
29.04-2C20 16 20.04-2020 18:0 209 TenneT Grid Una or Transtormer Network congestion
G- 17 201 D020 T a0 Tenne] (3l v e Trcnesfin ner Mot vwcnk anincpeaton
26401-2020 03 25-01-2020 05.0C: 1756 TennsT Grid Ling ar Transtormer Network concastion
28402020 2 ¥ Tetrtem] 13l Litws 3t Trcaesdininee PNk wwcn b a3stigmeslon
25402020 TenneT el Line of Trnsfomner Network ConoeaT
21012020 140 Tenne=! Lol L ur T ransformes MNetwork cngeesiion
18-01-2C20 16 TenneT Grd Une or Transformes Network congestion
TenneT Grd Line or Transformes Network congeestion
1101 2020 135. TenncT Grid Unz or Tranzstormer Notwork congestion
10-01-2020 23:1 850.0 TenneT Grd Une= or Transformer Network congestion
1001 202000000 O TenneT Crid Unz or Tranztormer Network congestion
10-01-2020 €& 0 © TenneT Grd Uinz or Transformer Network congestion
10.04-2020 C@:0C00 2.6 _-/_TMN = = = — — -

P : GOPACSOWebY A1 (https://en.gopacs.eu/). [ Markets and platforms for grid/flexibility services-TSO DSO cooperation | & E(c HAFSTHER
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» GOPACSOERSI T, EARBHOILOOTEO MLEBVMLICSWT, BIENSLISE, =887, TSOPDSO
DB BT THIESN 3. COEMEN. BREEDORICRET SRR NERHL T 3.

BHIAEESDRELLTIDCONSZFIAIBIREDTSO-DSODBEADIRNR x LIT (& 2020678 22HK ROY 1 MEHk

Month Stecin TenneT Lin~dder Westtand Tnfra Crexls Enduris
8 EUR 333
0 > s
7020 Juty IR0 ELRO T EURD ELRD EUR D
s EUR 79629,77
) ) = )
2020 May RO 235.3 HWh 2URC EURD ELRD EUR D
2020 March BURO s NI 2RO EUR D ELRD EUR D
45559 Mvrh
- ELR 350570.8
1) = ] )
2020 February BIR O AT INE 2RO EUR O ELR D EUR O
ELR 101239027
2 y BUR O = ARG
2020 January 11821 MVh IR0 BUR D ELRD EUR 0
s . X s ELR 3303133.53 - .
2019 December BIR O 29173.6 MWh RO EUR 0 ELR O ELR 0
ELR 330180.5
2019 Nove AR O AURD ) R0 ]
2019 November 8630.6 M\/h AR FUR 0 FIRD FUR N
- ELR 224868.46 -
3149 FURD ¥ ) .'
2019 October R T 2051E b UR AN FIRO FIE N
— - ELR 51252.6 . )
2019 Seplember oo 233.1 HWh UR( CURn (KK 3 RN
. FLR 1925 _ )
2019 June LUN D 13 HWh UR O LUR D LRy LR U
’ . FUR 31746 , )
2019 January EUK O 50.2 Mivh EUR C EUR D EUR O EUR U
un s )
2018 December 1 Mwh ELR O RO EURD ELR D ELR 0

P : GOPACSOWebH 4 b(https://en.gopacs.eu/ ) ZFx B HASHVER,
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(2&)0-h)ILF3EVUF1hisOHASEHI (B Layered Energy System) #1Z

. ATVHTIE, BFRFEE- AFEBERITIELB(C, IS1=TN T, AHECILFSEY
$3T 59N IA— LOEIENHEDSNB. 285, BB (E. TOvIF1— >80T ¢

A5>4 Layered Energy System®EHEZEHI

Joyzsh Layered Energy System
e - sk A5>4 IV (Hoogdalem)
v’ Stedin(A7>4 DSOj)
v Energy21(A3>4 J3vbIA—L)
EBRRE |, \gp(212 SowbTA—L)

v Enervalis(RILF— T3vhIa—1A)

v StedintEnergy21h', TR+ —H5| %%
IRd3Layerd Energy System(LES)
wi%st.

v' ABBLEnervalisOFdiiiHDc T —i%
FKELIFIC, S AT ADEIIEERZTE.

WHOER | - piied - MO SO EB. AR
HFEE., 19— Ry OEEUCEER TR
FOFHENRTY/0S-NEREIN TV
Jz&b. HHDZT AN —AZIBTEL, FEiifx
EHEHTLKED,

A |

Prepared for and aligned with the EU clean energy package w

-e LA l’
HH H r wime th luti ward
S HE Hi-
1 o1
Passive consumars [:t' @ Smartpower
(Incl #Ps, EVs, Batteries, etc) Gl Suite
5 Smnant
1.l et il I'] EV Charging
2. Forseast A} -
3. Dkganch &11 = bres
- — e 2o v et iont el
I rt W e e
1S PRt csas

Gl Smart
'Eh Settlement

Encrvalis cnables a “100% green encrgy socicty” vin a Software As a Senace madel

v' Layered Energy System®7c T3, 150
KEEa) )N —TESZIRIINA-=1-74H B
REBZITD-

v BHE. BFEHEINDH J21-7/ATO
HBBEORGIERIEETHD. JOvIF1— 341l
Do T, MRMIASAEZRIRT 2.

v BREEMEILUBESFE. L EYT
o, 7033 - —-EA0ERTEU TEH%E
ETZENTES.

—_—— —

TDOC

TAEDENH|Z I EE(C

HTED,

Loviames sasl 2
oarma s ey
ey conaarnting

Huwwhip wal b ncesid
g v Py e

wes TrTiEn fon
amrerey fow
e 30 sclizge 3d

S L Csaer

P : Energy21®WebY A b(https://www.energy21.com/). Enervalis [Smart Microgrids, Local Energy Communities & NRGCoin .

EnervalisdWebt 1 ~(https://www.enervalis.com/) F=&(C B AFHVER
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O—-AILIVLFSEUF1THIZOEEESEHI(ILER NODES) #iZ

- JEBRTIF, RiFRMENZERIEL T, NODESOT Sy hIA— Lz AV O- DL IL+S EUT MG OEEN
ED. 20203, ATU1—F>T. NODESICEDGRITIO> 17 M ESHSN TS,
itBX NODESOHUESEHI

ook NODES
EhEE - sk bR
v 97(?925(31\ ILFSEUTABRB | ORI R Thiga iRt 3 S5 b NODESODIR &

> BFOIRIF—THIBPEGARTHIBLEERRD, 5193 % a8 oo R AR
EAEOEE Y P 2ONEE. TSOPDSONRES 3. 2016.10 g?[%elf;%;zglb\ MicrosoftéEBCZY— MWy RIT

> RS TE, YEMIETBEUCEG I ZFIHRET BH. IEE(C o

(X, BIQAEHIZ TOEGIBERIEZASN TS,
2017.6 |vY JLASEUTAEBIICH D BT 2 EhE

(#%)NODESTERLREFOINT1 HER 2018.2 v' Agder EnergitNord Poolh"/{— AT L % (0N
JoyIsb sthimflex NODES# %17
S - sk A91—7> AMIRIL L >018.3 |~ Poyry. DNV GL. USEF. E.Bridge. Agder Energi.

v NODESULER T3yl TA—11) Nord Pool©. NODESONX—ov b YA > #5RTE

v Vattenfall(RU1—7> BH=E) v i RS~ PR 2 (—
BEfRE |, Svenska kraftnat(X91—5> TSO) 2018.11 ;\JﬁODESODV ry b HA DR B H S THIAR

v Ellevio(AJ1—7> DSO)

v 20204, JLASEVST(TiEOBEEZBENEL. BHICE R 2019.12 |v NODES(E. 10 FOE4Z 0TO> 17 NCEiE
RORMENEEIEIEI 0> 1 ML ElS,
v IRfEOmMFRR(manual Frequency Restoration Reserve)

HIBIOENRBROAMUERTI S P : Svenska kraftnatl Short presentation sthimflex 20200611 ],

NODES®Webt 1 ~(https://nodesmarket.com/ )&= E(C B AFAVER,
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+ NODESOER5|Mi5(d, BEFOIRI+— 5 JiafEMISBURGINTmZTHD. ILEFSEUT(ERNS
TSO-DSOFTZBHENICEE - EETS.

S| hiz0RE
No. h73v & =
v Z’)‘U'f—@—\%hﬁ%ﬁfa%\
BALANCE IN—=bPIAIAN KR —v—, BIR
o RESPONSIBLE FhE&E
PARTY v UNSDADEBHITILFIEYFT4
—© ;:(>0 /\o —@ — ExBATD
il - il YA 6) DISTRIBUTION v EEORGEEETS
~ e’ SYSTEM OPERATOR
- . ) BIfEE |REGIONAL N
—e ' | L) ® DISTRIBUTION v FEEORFTEETS
ko) SYSTEM OPERATOR
(8) (5] (6, ) SRANSHISSION o | ZBEEEETS
|'é’| o = PSRN P 575 17733 K i T
FLEX AGGRIGATOR PROSUME R N’ e AGGREGATOR 7')7—9—
() v IR -EHE - REBIER
‘ s o PROSUMER FrEEELE TR
— DAY AHEAD OR
o o ) ) @ INTRADAY v HFEEEIE TS
EA Ceei nax | MARKETS
— © | g |NODES Marketplace |v ILFSPUTHEEREI9S
= e JUyk  |RESERVE _ ,
SELL RES O MARKETS v FICTSONEIET S
Dy RFEREE, TRILF—
10) MICROGRID v X4907
J1=1"54
RENEWABLE ST S e Z 2
® | BE | Ctroysources |V IVESEUTERHTR AR
: NODESOWebtr https://nodesmarket.com/ )&% &(C W2k
)R 1'! 1'% a) E 6( U 140 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



I © Br ke
O-AAIVESEUS | S OEUBERI(JLEX NODES) ER3I51A51>

« NODESICHF3IL LT/ DEEI(F, BIFOTHIZEBIORTITS, MOBEmOESIATEEER. #fi—
B, BEN(SEDDIEN'TES.

G191 A5
| BR 0 ARvh 1z L BmNSYIYY )
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o y R—bIAUA I I I
| FRRIRBER g S5yovomm | ARNGEEES
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| : ENEEES !
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- NODESOERS|EE £ Tld, #—5—1ERe . B FRENLILFSCUTAERFTRILI N, BBCIvF>
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O-hILILFSEVF 1 hizOEESSI(IEEX NODES sthimflex) &m0

- NODEST(3, BAAHIRERIEEHIAC, TSOPDSON, MERIBF, HEH0/5—>, BRIZIOWT, 1
ZEURNS, BPE. RETULTUXK,
NODES sthimflex® &0 H

v BEAALN'EIEE

v 7))\U—BFRE : 605

v ALOYAX 1 0.5 MW

v 705 23> : iR (B—0OZEBFINMERI I - TN THIIHEDH)

X Hig0)L—)
> BaIEGIE. E(S5Y)WW—-ETHOFE198 309 ~ 103090 £ TIAThiN 3.
» BEHBITOILFSEUT(DO AL, sHEOSIEH S CAEESNS.

(2%) NODES sthimflexIcH11 3B 2 H5EEI 91 A5 1> DH

2020-06-08 Information meeting

2020 0B 25 Didlogue meeting with aggregators (13 14:30)
2020-08-206 Informalion meeling wilh Mexbilily providess {13-14:30)
2020-08-28 Dialogue meeting with DSOs {13-14:30)

2020 09 04 Information meeting with Hexbility providess {13 14.30)

2020-059-07 Letter of intarast ta bae sent ta Vattenfall Eldistribution or Ellevie, if participation will utilise API. Separate letter of intant to be sent ta
svenska kraftndt for mFRR

2020 05 21 Register on NODES market place it AP s to be usad

2020-10-05 Letter of intarast ta Vattenfall Eldistribution or Ellavio if participation will not utilise AP1
2020-10-19 Register on NODES market place if APLs not 10 be used

2020-10-30 Last day NODES marcet place open for registration

20201 2-01 Start sthimflex free bod and mERR

2020-03-37 Teaminalion for the seasan of free bids and mFRR

Pl : Svenska kraftnatl Short presentation sthimflex 20200611 |55z & (C Ak
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O—-hILFSEVF 1 MhinZSUTSOLDSODEHEDRIRES DG RIEF L

» TSOEDSOMERE(S, TR, B23T SIIN Ty hIA— L ET, —FEDT —FIBNREN TS, S, 2030
FFTIC, TSOEDSO, O-NILILFSEUTATIHZRAM T I - F2 SO/ AT AENMEBEIN TV,
TSO(DSOMDEEDIRIRESEDAETEELSD

v LT, BB AT AICBWTIE, TSOEDSONDT —H3E
\‘\ )57 SO R L]k f y/
}?géﬁﬁh SU7ILAA ©hFTOFR 4 BESEIRERE CiThn T ENTSO-E's one system vision 2030
T%?;g;?*"’ v O— B ILFSEYFA B BNTS, TSOEDSON, —FE
BE, UZNI4 AT —ID3Ew|mh ibhTHED, A4L/IGALIC

BRALTVWSEHEND & -
v U FBOT AN TN IA— L ETOFT AT 4 @
& __"
& n:;"""“:"k‘ funcaioning c'::m essly
_‘i\ L v v
v ENTSO-ETI3, 2030¢FICRIl}, TSOLDSON HEAIIC — Vion 2030
EEHEE T SN PEICHITFB/ NI AT ADRSZEEL % wa
-Cb\ﬁ [ Fui rnwnpwamnal(mnmgﬂ

v O—PNILESEYFAHIE6. COYAFADPICaBEN. et
sgppmm  TSOLDSODHRENRIAZNS
K v F. COBAR, BHICEEST, HA. B HBEZOR

tag—‘:ﬁ&,}'\ . Re glcnnll.oonlrunon Centers % h
v BBTII—TEFNEIXNF—EMOTI5—TERIMT

BENERMENTHD, BAPHAFNILFIEUFT1ELT
AAThTWEE

P : ENTSO-EI Vision on Market Design and System Operation towards 2030 |ZZE(C A
REKDODEDOLCY ; ituta, Limi ;
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« BINEZEEZODSOCH I 2BUENREERABTE, ILFSEIT(DERAMERIZENTIZICSNTIE,
TSOEDSONZBRANKDSNTHD, §F(CT —IIBHNEBE THRENE DV, FAETEHTL\D,

TSO:DSODEE(BXMICH T H5DSONDREICEIC)

[TSO]
v 2RI AT LAOFRE (BIREEIE. X EBRICH I DRMEIBCEE IR—NE)
v R

[TSO¢DSO]
TSOLDSO v EERERAORMECEERROEIRFSOE D&
CFENS v BHTIEOBGRE T 3IEHRIR M U T ICHH B2 ERIEXIE
AR 11 E > BRERIDERE
> RIEADTHER
> HEEOR(YF >
> ILFSEUFTLD;ER
> BHAE . THU5 —5—. ESCOICHN B RIT — It/ BRI O3S

v ILF BT BRI EMREN T T FTIIEAT B AHIHCHNTIE. TSOLDSON, 1
#LAERICENT APHEEDOBR[NSHEEU, AT IILNKDEND
TSO¢DSOIC v ZOIZHIC(E. TSO, DSO, HiEBMREMT OF—FRRIMNEETHD. INICLD. TSOL

RHS5SNBTL DSON', RIRED LA RIRIRZIBIEL, UZ I AIGEVWT ., SRR REENHE]
@A)

Fl1 : Joint Research Centrel Distribution System Operators observatory 2018 &% E(C A
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« TSOEDSORITIE, FyhI—JICBIS 2T — S0 RIS 2 BEDFTET — S DIENMTHNTETHD, S
%L, TBOTSHINT IV NIA— L ETOT—HIANHESHSNTLKEHFBN B,

TSO¢DSODT —F3HADEFH(BRMICH 1T 5DSOADAEICEDK)

v T—ARMEITOTVRLVDSONMFEI 5— 75 C. BEBIH). HBWHISUBET. YPIISALTE
NEHEIBEISDSOEFEIB(LZL. HEDT HIN TS5y bIA—L ETERL)
v IR7E. BiET—5%., 1MCEIC, TSOLDSOTHEIIMIATANBHEENDDHS

_*“JI\'J:O > RAYIZBULTIE. GLDPM(General load Data Process Management System)Di&ZE
> CBINTILCERESNTULSSCADA(Supervisory Control and Data Acquisition. B5%8
> ATL)(C. DSOM. BB ICTIEAL. |[BERZER I3 —X6H3)
v =53, 1I5RE, B8, B8, A%, R4 RRETERINTVS
RIEETS > fFRM(C(E. 1ECE(CT —IRMT B L ZIETE T BENEIZEHD
~ ﬁ:ﬁ o > REBEULEN. B, TSOLIFHRzZI=ETIEEN DD LDOEIZEHD
= 1_%;_-_ 5 > NBOT -4, \EERBIREPRICEAUTIEIRERN, BERIREIRLF—(CREAULTEINET

ROEDEIZEHD
v —ZBDDSOlE. F(C1[E]l, DSONIEEL IR F—EBREORE(ICREATIT—SEIRMHL TS

: Joint Research Centrel Distribution System Operators observatory 2018 |FZE(C Ak
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o« FHIUTIAA LT —FOVTIE DSOE, TSONEERITIGUBIBEY . REFT. ABAREBCREISMET
T —HRRETOTVS,

TSO¢DSODT —F3HADEFH(BRMICH 1T 5DSOADAEICEDK)

v 55%Bl EDODSOW, FISHDUZIIFA AT —FDIH%EITH>TVNB (300 EIIRELTVS
T—-26H3)
v DSOI3, TSODEHBICRUBIEEY. ZEPh. ABEAREB(CEAISAET. lTOLSRE
U751 I MOT—H LTS
=4 > BEShoSEDT—4
> BEhOXBEFRESRECHIBIPEDT—H
v (BB, I]1E. RAYTIE RYND=DTUTTED. VT IVIA LT —9DBIEPRKBE B DR ITHE
RICHHBIEFRZH(EHRY)

v DSOETSOT. 15980a1B9T—90 8AZIWEENTUWRT -2 %3
==y v DSON., TSOIZ. BHEI(Z. 25MWEL EOFEEEE(ICHHIERT —FZIRELTVBRT - AN H3
(ERillF—4) v DSON., TSOIZ. BE(Z. 55kWBL EOBEZEOO—-Rh—JE, F£8(C. 55kWREDEERE A
UCTLVWRREERDE I HEZEDEETZIREL TV —ANH 3

DSOWREHS v T-H05EE}. 8. A8 (6 : TSO-DSOz—-741>%). 185/E (I : HIFFE. FIAR
TSOLS 5D S]DIBECRATZED). UTIIALMI : ZAvF T DIREE. SCADADAITE, BEDZEENE
T—5 Ulma)En'®5

: Joint Research Centrel Distribution System Operators observatory 2018 |FZE(C Ak
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« ENTSO-E(&. 2030£F(CMAlF. TSOEDSON HFARI (CEEHEE T BRI EIKICHITDE IS AT LD EZIE
BBUTWS. O—-NILILFIEUT 56 COZAT ADR(CBIEEN, TSOLDSODFHRRIEN RIAFN S,

ENTSO-EN#E8 I3/ NI AT AOESEICHITHTSOLDSODAIE D)

EHYAFADHS] [ 27 APIDTSOEDSODHIEDF]

v ERMICBFRTNETOIRE % v &IZTAR BOCERDOOE. BERIETIAER TSGR I T.
=3 ALRRRINZE THY. 4 ECRRNLEEEEL . BEOKTENA S —JIT-ATHEE(LEN3
BEEETI THoRN, 23, 7 v TSOEDSON . ESHEE%IES
Y—>BD. FIUETBEEEIC. v RN DI E A TEIET. ZEROAT— IS —EHHTTENEEENS
BALLIEEENEHTE2TA e ———

=S DB TR E BRI AT LI —La
%%Ltb\umammé) Y.y Hahld, RCCASziE

v ENTSO-ETIE, BEIATLEM [ jmyy | <, :: ol o
‘S‘b\ éwtbt_jwt/x;l\tb FHiED FUROPEAN entso@ :‘:‘l_-.“ﬁr\:-':»*x COOPERATION
THEET B3I AT LADESHE(a HEHEE(C | | BHO
system of systems)IcHELTS  IHER b ISR
AFDARL—SIVEITS L&D O | salel, 22 Ra  Fa  Fx |05
RETaVELTIBRALTVS *%1%? ; 1y J1-R

v DI AT LCBUVT(E, SEETR ¢ satl 2 8‘;}—2
VE-ZRES Y, REEICIEETS o]
HSWBEEMEREEN, &5(C. B +F % T " -
tots5—EDiEE (sector LOCAL o o0 : o0

coupling)6x£3#RT3

: ENTSO-EI Vision on Market Design and System Operation towards 2030 |ZZE(C A
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(&% )sector coupling DIt E

« WOH-HvIIDJ LR BN A B BEIEFOR ISR, HITIF-TEINLZIRILT -
DT II—THIFA TS, IR RIXILF—FIBICHN I TN $FCEBHEHRAZE(E, ILFIEYT1DAS
HA(CHBWT, B EEZRRMEEIBERGIN TV,

sector coupling®{f A—%

v Ha—hyDJ(F OFUTA
DIRNF-ZimEUits5—H
DIRNF—HBTYINI—-S
v KHERD., B4 RBHEBERT.
BHASATALAICIVFIEYFT1ZIR
#HelEe
> Fl@ : V2GIZBWTIE. BFRE
1. Sy BT, BRI TE -2
SI1-E T OREREEIEIDSZIE
G

> Bl : BRARAS—Pe—NRVT
TEFEntign Rt —34>7
ZYyRD—=D(ZBVTIE, BTEH D
ROEFC, RAOREEE2HZTS
CET. BEBREHZIRHETTRE

‘ Rt DE DY

=
A

SECTOR
ELECTRIC MOBILITY POW_ER TO GAS ‘ ‘POWER TO CHEMICALS.
U — Electrolysis - Methanation Fischer-Tropsch-Symthesis
Reconversion in Fuel Cell CO,-Capture

GAS SECTOR SECTOR
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« RCClZ, IRTE. sZ 7 NED gAY RARABSEETHD, EESTE. HhE
Al CE1UT1 D, EFJ*SVJ%'_HM(DD‘ EX&EIRMHITIED.

i R 1A Y —EADHER (RCCOAIE D)

JUyRET IV, BIEOFERE

Service
integration &
evolution

Outage
planning

Capacity
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o RAYT(E BIRLIAVEBEL TGEE /B EFENXISN, BEEFZEICOVT, HE-/\5THiE>bigd
(E.ON/RWE/EnBW/Vattenfall) &&6IC, BERICEE -/NTHIES> 149y MIVITHZETFIE.

- BEEN 10D MHFUTORE, BE/NGTREL KRB TIERELEE T 5N TED,
TSO/DSONEEX S TSO/DSONEEEE

- Big4

380kV > Amprion (RWEDXEZBFT)

-~

D T TSO > Transnet BW (EnBWOXZEZEFT)

220kV S > TenneT (IHE.ON®DTSO, TenneT (&) (C5540)

@D e > 50Hertz (IHVattenfall®TSO. Elia (~NJLF—) (C5EAD)
110kV
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30KV D 5'943?1\ . INESEEN10FN TOREBESCH, ENIROBHE

@D S SO . HhisgiREStt MEEShTLRW

o > #9200%t (energy industry act (EnWG) §74b)
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FNERSREL, BREIESE. REMOBICHUT. S1HOSIME, SEELEEINS,
o FERICEAIRIBEREH &
TNTHAEENHRBRVSE(C(E, U7 AIGEVWRTmHNSEHBIQETORIT

EnWGE§13.2 ((BEO<HIRZSHIEERAOHIE (B4 olge IV —AEEG
(Erneuerbare-Energien-Gesetz) 2017 OMRECLDBIROH@EHD) (CLOT
FEHNESNTWVS,

DSOI3, FHAARICHIRAENDFE, BHBIERZEMUR.
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RS R T . MEEE TS 3Base By RIBEEM, REFREIFOR
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ECEBEREDOERER : BHEAR R(Y

o BREHDZEERIE(CRHT2IRFIZESDIZStrom NEVI(C(Z. BB MiT — Ao Ha g 0thIBasF 4% 2
HI23EZEENMIEINTNS,

- FEERIE(CRETRIERR > BERIOARZE
Strom NEV éRegulaéiqgs .« BIMTRUIRIE-ELREBENT—4 « ARKESOMIBaEE
governing Energy Gri = . St=oo o cpemss
Charges ) (CZED<HT=AE > BEIRORS ETERDRENEF
> IUTVROEART=

. o iy
BIERIDS|EZAFHMN > hEX (A X ik IR A 4314
Medium

Volh.e th.e Vaoltage Voh.e
11,233 8,720 2,368,649 Number of residents in the grid area 3,666,488
Geographical size of the grid area in km® 89112

EBERIDECEOAR
Supplied area high voltage and medium voltage in km® 89112
High High/Medium Medium Medium/Low Low Veltage

B e b Voltage Supplied area low voltage in km* 196.66
o 0.36 047 106 253 l.ocation of the grid Fast

*L\INHEStromnetz BerlinO /2 f1aEk
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« BEEREADOY AT 2 RHIZESHZStrom NZVTIE TUPZAROA VNSV AE, AXEIoOo—Rh—J

Varax | = / \ = \\ = \ —
W | v | MecmVoage | LowVotage
Strom NZV (Regulations governing Energy R 564,167,130 35,129,146 9,835,564
Grid Access)
_ “ _ S Fehruary 518,328,251 31,143 540 10,412,104
March 519,181,489 27,326,724 11,160,136
April 340,503,587 28982216 14,786,168
« INRIMNFAE" May 272,256,113 26,694,551 14,125,047
- FRIRASERUO-R—T June 205,559,921 18516,966 13,422,786
Xk OS5 Tt » N
« SLP **EEZEOO—-F—J July 150,225,150 18,576,264 11,568,951
° == — \ N \—E.-- R 3
BHEREETOTPANENTOELE gEO0—-Fn-J August 108,733,185 17,824,038 11,309,568
« TSOfZEHOE=AETT
X \ September 120,161,516 18,145,382 10,163,562
- BERIOO-RH-D
— October 244.781,751 27858427 10,266,309
« IVRIECEEORZ
- = November 378,375,361 31,831,010 6,329,008
- BALEBORESE
December 575,685,818 32,355,545 8502554
* SLPREZEOJOI7PAIVEEBEEDA VSRS
**standard load profileOFEEZR - « - AN — PA—F—hEEBEEN TURVTEEZR *Stromnetz Berlin®D /A B1E R
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« MYDECESZECEIEY 37 FECOED,

EnWG Strom NEV
(energy industry act) (Regulations governing Energy Grid Charges )
TXINF—BEZRC IR E 2 EDITER BCEBAAND 7 ) AREDRTE T EICEE T 548

BNetzA (FAYEHRYNI=JIT) HFPhE

Strom NzZV
(Regulations governing Energy Grid Access)

ACEBHAND 7 I AR TEDIAR S

ARegV
(Incentive Regulation Ordinance)

DSOZZDIcA T4 TR ENETE DI

KraftNAV
(Ordinance Regulating Power Station Grid Connection)

EP-ACBHEDEHE AR B I 5551
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EnBW/Vattenfall) ROEcESE (%) |

BRLEBERIRBE I Z900LL LD a9y IRV (%) HE-TULB,
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« BIR110kVZIELL T, XE /BESENX SN TS,
RAYEBHBZEOEIHE (£X) /BEITVr (GHX)
E.ON RWE i
2R EnBw l‘p;, | Federal States TS0s o i
Vattenfall 1 Baden-Viurtambeng EON o )2
2 Bayan ENBW A
Fvp— 3 Badin -
| 4 Brandenhing Vateehd ‘LC.", P
— N ] . ] 5 Brwmen A 2 \
lize9am) (&) M 6 Hamtusg s AN
Amprion TenneT % 7 Hessen P b
TransnetBW SOMHert2 “_ 8 Mecklantas g-\Vorpom mem '-;_“ [" T
9 Niwcwrss dhaen l {4 i -_:'\‘ o
pr—o—n iR AELE RN O, -~ 10 Nocdrhen We sttalon 3 _;J:; g r 2 ;‘3 X
| wa ! e A
| it m o | :: ;:::‘»AMH' A{," e X 1.‘-"‘, 2
——— el - e | R — - — - 15 Schieswig-Halster '?‘ Lo an
- { ) % 16 Tharngen '\f:"li:i: v o
W | wae s . . .
IRRU J bigdDECETV7EEAREL DD, ZED> 19y MIVIEHELT
| RE¥

P : PWC, ['ERB0FEEBHBE RASEHERE
SEOBRIFOXACBRRENEDT(CBITZEE) | (2019/2/28) FaB(CHAKEHEMN

158

Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



I © Bx e
DSO £ R4(AY

o RAYDECEEEE(T. BigdF4tt + 900l LD 1Y MILT(CEDEZEEN TS,
« BigdR4ttFVWITNEEREBESOHABEDLITL., FTBNERM (VattenfalllFXAVI—-FTOBETRAYISER) LTV,

* Big4R4tt Dy hI—VEIFIDOFIZRIELT (L. AR - KEFESLOMERY N —VEBFIEHIEME. EBIT+RYhD—7
EPPITE LRICTEE) (& #H1321% (RyhI—-VEBFI5E LRICLBNNETFIE)

FAYECERIE (£E) /bigddxyhI—7EBPIOFIRE (GR)

BCEEPPT 50.0

XEBEBPY .
(RE 18- ER -5 B818)
- RYNI—IEBPIRIZE T : 21%
£ ON 20104 (2 MAFTE Tennet 201 64F(ALE /NSRRI ASA(C 200
) () (558D (FratED ) U, BDEuniper(CH Bl
RWE Amprion BoEBEPPIE SV InnogyZE.ONIC W 30-0
GERIDBE 25.1%128) il S
% 20.0
TransnetBW A :
Vattenfall | 2010FIGXBF =4t O50Hertz% | Vattenfall Europe Distribution 100
elia (R) (5540 (FrBiEn®) | (724 !
S 29k EURHY(C(FACE +/)\55. 0.0
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ARNEET N, RETEEREORINEZTREVTBIEITRLE, BECIEBNAFENEAINS.

ARy RV S
- BA. AR, BEHE. KE. 2#TE, BELEDT—ERERE
- BAEKAHELEASHHMSIZMIIL-BE &S
- 10FERREMCEXTECHEXTIBRN-TAOREICHGTI-OF XL
- IEABERENISEETA-H0ORBERE

—BRHNEEAT aBy bR« T2 ADFEERR
A = '_’x‘ﬁ - — kT =
20% 3%, - 04%
Y B | oo 148l S | Bige
5.4%
| @2 | man \
38fge
[@nee | e 2025 B
PR | L A+ 17.6(%¢
| @)k l % 45820
(5)A#3E
o | B e
J (6)F0H GEIE- ARBRIXY) |

B a8y r-SaAY

N
‘ ;x ﬁ 1% a) E 2 < U 160 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



I (@ A e
S19Y MIIVTEH] stadtwerke-duisburg AG

o stadtwerke-duisburg AGE. EXEE (REB+ACE+/\5E) (I, HA-7KE- ig#vitia (fth> 14y
MIVTERREIRME) | FRBA EANBEELIFCIRIVF—7 R (HU-25 (I85> MfEL TOTIR
VESEEZE®, Y—T) 50— BERURIBMEHEAY) 61758, BMisERCiRABVEEBER.

BRI HABRFE 7KERFE HbisfEEA

o =ENA UL 1351

Qiaens 0| ] %0 |-

@ zionsn
IXINF—5BE OETE EEPFAEEE | BEVESHE (U—EJ30/—2BUEET | EIRER HAIRO—> (KBAEOEBICFRD
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« schwabisch hall stadtwerke strom(d. EEZE (BRE+OCE +/)\58) (CIIX. HA, K&, bzt
A, FLEBST. BisEi5, FritisoT—)LEEHIToTL\S.

schwabisch hall stadtwerke stromOBEZIRMAIX—1—

=56 JUZVLE (100%BIREN) O&EREiRMt

A HAINFE

7K —H®Ih284 M3k z A HEACHRH

Hi A B TS AAAIAERANAFEFR CHRELET , Tryh—AR—JIVRED—EBDI=1=

TATCE, KMAFvTEERINET,

VT +BEE15 | EVST. XZANAST, BHIZ0ES

ik T—)L o T—ARAHEES . ROV I - EEE
BALRREE IETCETIRITROIBRIBE, BIRY—ILOIRHDOH
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1Y IMRNIVITER schwabisch hall stadtwerke strom

« BN A KE, MEEMERICRITY NI —F S &%ﬁﬂthKHYH‘C FEFZEDP, TUVARDEEN
HO-C2E% (BEE, WEHOT— ) SAHRE) ORTABIE, MHCNERA SIS —C R,

(>171-Ev>a-)UL 227y MILTOEBFIBI DU EE]

INE Hh. HR # ) T EEERER
200,000 [N j j 71,4903 JURA. 4.362.1
XH RMEEARA 67,3425 RHAHEARA 3,562.2
AGR 2717 AR 1,715.1
B RED 30.4 P-Aide Bl 934.9
FIR 37.0 FIR 775.4
150,000 Z DR 35.1 ZDfafis 115.1
2HEEBM~NDXH ? 1,125.0 2B~ DZH ? 684.2
RN 0.4 R 0.0
bl k=4 LB 2,643.0  B5IEHIRE -3,434.8
REER HEBER
100,000 A 16,770.6 IRA 2,596.4
XH R EEARA 13,5941 X RHHBARA 1,166.8
AGR 1,150.7 AGR 289.1
B RE 1,551.8 P-Aiide Bl 1,354.6
FIR 833.4 FIR 1,355.6
000 ZOfhBR 103.0 Ot 95.2
' 2EEBM~DXH ? 910.5 2E&BPMA~OXH ? 413.7
BRI 0.0 BRI 0.0
b1 DEJE -1,372.9 5| EZATHIE -2,078.6
EHZER BR Y-EER
0 ~ wmll IR A 184,152.0
£ @ % ga 51 X FHEEARA 161,795.0
# % £ om 'g i X ‘[’ % Jt z A3t 9,994.7
geY Bu= 3 E R - £ BARE 2473
-39 WAL P a ¥ B 7835
= ok % T * & i ZOHBE 67.2
- ' : [ LHEHPI~DIH ? 4,590.3
3 SREEORBRE 8.193.1
mUIA mES Z0th EMEE. TrERLT1Y 5,713.9
HHBAK? 2.0
ZDithifx 2415
3.944.6
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« Stadtwerke Munchen(d, EX (EE +EE +/)\550) - AR -7KE- HSEEACIIX. g S —)EE
PEE, BEY-EALIRMHELTWS,

Stadtwerke Munchen®REZ RN —1—

BX i) —> 8 - BEO)) -V EHEFOIRM

HA CO2TVU-NABRM GEE(CLH1HMS

7K KEFEBREFCIE R

Hhisp ARG AL, FIASIRFEECHRAEIHE0DL, HEVEFIH,
tbiskn T — )L BAt/ BART )Y s a it

G 19— yh-BEY —E Az 7K

YT+ FHELOMVGH, T8k )N - b LY - X% iR,
AaIR N Zr Y SUA: T
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S19YMNIIVTERH Stadtwerke Munchen

H 7S 8 &

The Japan Research Institute, Limited

o FREVIGAMP OISO N DREOHEEVRE ., igEREEERNEH.
o IKAFEEDPN\AAVA, IPIREFOMIGERZERIBZE—IILER>TVS,
Stadtwerke Munchen®EJEYYS

Standorte der SWM Energieerzeugungs-Anlagen

SO0 Nafmadrme Ackertantbogen Afﬂ
BV YA ey e i ¥

v
PV Farsade Pauivger Fk f""/
HEW Wes1ba
PV e pwecr Pty e n
- 4
PV Deoste-HOshon p
PN

PV Wammderattwark laowerk 7

Q

¥ Moosbare

R e
e

* AN Mg

P : Stadtwerke Munchenx Y4+ (2020/7/20R88) FxBICHAFLAIER
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319V IMIIVTER EWE Nets GmbH

« EWE Nets GmbHI(Z. BBEEZENDEWE) )L —T (EnBWEERER/(— N—B%R) (CT. B - HADELES
’&?EID%%% (/I\SEIZEWE VERTRIEB GmbH (EWE AGO=E£F&tt) hEY) .

BRFEALUTUI240 0 EFTOREEZBL, BELEHER(E8km(C

3_50

EWE Nets GmbHO#IE (A£F) /EWE))—JHE (AM) /BEIV7 (A TH)

‘ RO E DY

: EWE Nets GmbH™I1JY

166

e 52 EWE Nets GmbH EWESL—T
Batt EWEJIL—T (3F58att : EWE AG) X
At ATV EWE AG G.%BHR’I—}H)
EQIZ 2006£E EWE NETZ GmbH EWE VERTlIIIEB GmbH EWE Polskalsp zo.o0. swt:AG
EWE AG (95.9%) $&UEmMs-Weser-Elbetthizin i RS 2 A-SYRCTRS HAGHE | |JL—CWICTRS, HiRgHe
BREABRK 123mBAa#FZH{F&E I 2Kommunale Netzbeteiligung Gastransport Nord_GmbH EWE TEL GmbH
Nordwest GmbH &Co. KG (4.1%) EROINHUTH RS-
- JESEN=T e AR EWE WASSER GmbH m
gz ﬁiﬁﬁtgﬁi{gf;&;ﬁg*— fcE mkas EWE DIREKT GmbH
. . "k iE. E l
T —— - — EWE GASSPEICHER m
RETI Ems-Weser-Elbetttigi, 827527 > 77, BRA5ZY = R o
1688, V1—4"> (1.75km?2) At T
B 24085 (HZ : 3005) “ENERGIEN Gmbi1 Consulting AG XYy A
e A=Fo 1,700% BLIR = c o o M s
FRE-—8%m | 2.2GW EWE Offshore Service & EWE Go Gmbi ' ‘EWE
EEEBNE %913,000GWh (20194F) e vl be.stora;ed — T (L
- 8PkmLLFOREME (2HFVOTEBE : 20,500km, | [oor beutsche ofshore | LTI P R Ml ST
230/400VOIEEE : 62,000kmiX ) R — ’ }
+ 55,0000PV ¥ FAHRBTEE - iy e
FBEEE - 1470Z% &P (FRAEERFI1.85) - : " ~
. 5.5Fkmbl LOHRE o G 8 Co. kG | ~ o
+ ABkmBl EOBERYNT—7 LE L '-
+ 2,500kmB_EOAKEE . '

2020/7/9F8) FzE(-HARE
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« Stromnetz Hamburg(&. /\>JIVIOBREHS LU\ HEHICKDEE TN ALEFESE.
- 110HDEEERZBL. BeSHERE2.9/5km(OET 3.

Stromnetz HamburgD#E (£H) /BCEIVY (A TH)

ibFEH Stromnetz Hamburg |

At N (Borragumpnetz homf?u«d-"?f_a

BT 20154 " s
I TN DEBEHEEG) T EHO I, —FisEk

RN SHTHEHGV) U I EESAIE (HGV)

(5.1%) &, EORERNE T =t THhadHamburg
Energienetze GmbH (94.9%)

- BeEBRYND—-V0ER, 555t BIR

BERNE - REE380kVTREL. 3SAEEFRICT
110kV/25kV/10kV/400VEICEEL. #tHa

BoEBTVT 1,129km?2

BEE X 1105

B 1,275

BEEEH=E 12,200GWh

e « 1,391kmOZEZE{RE27,939kmDt T —J )l

. S5OZEBEARE7,7000RYNI—I2F—33>

. i HE(C A
N
‘ ;x ﬁ ft a) E 2 < U 167 Copyright (C) 2021 The Japan Research Institute, Limited. All Rights Reserved.



I © Bx e

1Y IMIIVIER] Stromnetz Berlin

« Stromnetz Berlin(d. NV DB ESEZIHSALEEEE.

« NV, 2050FFTOH—MRZ1— MV EBIFTED. ZO—BTEYILANILDOIAI07 )y RIS EHEEE
SNTHDH. Stromnetz BerlinDBECEHREIGERINTLB,

Stromnetz BerinOIE (A£E) /NI HICHITRNAI0V REEZL (A THX)

1b¥E& Stromnetz Berlin
A1t N>
- BoEEE
EEAE - 350%iBA3YA1707YvE (2019FE K I)
OBEHTIWINOHE
BcETYY AWt (891km2)
AN 36085 A (##h)
HEEEH 1,285
FRE—I86 | 2.3GW
BoEEBH= 13,500GWh (2018%F)
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« STEAG*L(E. BHEIZ> 19y MILTHEBEIREL GEIZUBME S St

> 1Y VT HE(CL PRGSO L

KSBG KOMMUNALE BETEILIGUNGSGESELLSCHAFT GMBH & CO. KG

Stadtwerke
Duisburg

vV

19%

Dortmunder
Stadtwerke
(DSW 21)

DSwW2l
8%

Dortmunder
Energie- und

(DEW 21)
& DEW)

18%

Stadtwerke
Bochum

Stactwerke o
Bochum GmbH

18%

Stadtwerke
Essen

Stadtweere o s

15%

Energieversorgung
Oberhausen

evo

S —

6%

S
J

6%

STEAGHHICLBEMIEHR/ (1 T51 > DBEFE

BEET 2> 17y MIVTHHEHELT

BftasttZs& Uz, (STEAG#H)
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TSO/DSONEHEBE 1+UR

o 1FVRADECEELFT (. HIBIREDDNODABI(C, IRIZZZRDIDNO, ICPRELFIEL TS,
« EEXDEIHCIOTEDSIN, HBV1A132KVETZDNONMES,

TSO/DSONEEES

TSO/DSOMEE X5
400kV
Q@
275kV S
Q ©
132kV
@ D
33kV D o
N .
@ N
11kV C
), p
415&
230V

‘ Rt D E DY

National Grid Electricity Transmission plc (NGET) . Scottish Power Transmission
Limited. Scottish Hydro Electric Transmission plcO=tthRFE=ZE (Transmission
Operators (TOs)) ¢ULCERBIENTLS,

R RiFE M (ENational Grid Electricity System Operator (NGESO)—#t(cd>TiThnT
(AT

J\5>3 > JENational GridDEBETITHNS

AFVROBLEFEEF6) ) —T144H SO TR L ICH T NEEINTLS (RR—)
ZOBRBBEENAFENIIN-TO—EBICIZHOTVS

20004 AP, BRIz FIbDIcehIRTIAcEZEE ( Independent Distribution
%e)twork Operator )- 317 /%% (Independent Connection Provider) z¥is% (4%
ofgem(cdoTHHIEN TS

INGTBEDFA TS AEBLBD I A2 B —DFBZEFEIFFOFBEFEIEINTVS

HP : ofgemZFICEDEBAAKLIVER
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DNO #1E A+UXR

« {FUZADDNOEEY ) —T143THH, SHEBEAETIIEEEBEDH THIN, JI—T=ttE AR BERERDIK
STEEHFETS.

o« INZXDOKEPT(ERIIO-ED1(CIDIERENTHD, 14%1 T8 ESETHI8,000millonUS$ THEFIZR(EHI29%T
@50

-7 £ Parent
(million USS)
Electricity North West Electricity North West Limited 900
Limited 800
Northern Powergrid Northern Powergrid (Northeast) Limited Berkshire | 700
Northern Powergrid (Yorkshire) plc Hathaway | 600
500
Scottish and Southern Scottish Hydro Electric Power Distribution plc SSE 400
Energy Southern Electric Power Distribution plc 300
200
Scottish Power Energy SP Distribution Ltd Iberdrola 108 I l I l I I I I I I I I
Networks SP Manweb plc b oo W s v e w e e e e e e e
o o N w H
Western Power London Power Networks plc PPL
Distribution South Eastern Power Networks plc
Eastern Power Networks plc
UK Power Networks Western Power Distribution (East Midlands) plc CK group
Western Power Distribution (West Midlands) plc
Western Power Distribution (South West) plc
Western Power Distribution (South Wales) plc

o JI—TJEUTHE. BXV/I\GOHREHT, R BIEBEEITOEEARETFET
. (f3Il : SSE, Scottish Power)

o JI—TEUT, AFVAANTRECESEEZE(ATVVINGBERITHRVEEAS CESTIN BN
F1E9%. (il : Electricity North West Limited)
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IDNO/ICP & (4+UAR

o {1FURT(&, EFBH - EBEEAMEFEF(COFTRECERMBORR. DNOLIIMDIDNO,ICPHEHI LN AETHE,
* IDNO(IRENSHEHFEIRF TEMI DN BIBETHD— 7. ICPEIRY NI —IDIBEE, BAF TITX 3,

DNO/IDNO/ICPOZEFSX 73 Leep Utility (IDNO) MCase study
: ZiEs : : EH : - B Wood Wharf — London
: : : : . 3,300F LU FOFEAEE. 200
I I I I F¥EAHT+—b (600km2) A<
DNO* B Hhighyd 5 DATAARR—R, 533y T,
oo [ Fsas s
I I I I 132 7KD DX (CXFU T,
! ! ' : (IR g o
IDNO* [ {FYZARET CHIEB AL
I I I I
: : : : MediaCity UK - Manchester
! | PR -EEG .+ XUFIRI—OTVEBBCLITV |
| . DNO/IDNO : AR T3 MediaCity UKIC
! ! ! ) (&, EEDA T4 AANR=X, VAB
*Ofgemh5mzRalhinE 5:/; FEAT—. LIV IinseEF
**National Electricity Registration Scheme (NERS)DFEEZEZIT 2N ENH . PIBL TS,

IDNODRIES Bl DNOAIHEDRIZ N FERBLoMHENTL5,  + IDNOBREMDML, IN—T=

DNOAEEEATRSN DKL, IDNO/ICPEERE CH—E 2 &iRfitgace (LBl L TKE, HEBSFES

HOJEETH D, st —HB 01> JI>0ER%
T3

H P : Vattenfall, OfgemD 1Y A hEH(CR D EHAFLAVER

PR @ Leep Utility D1JY4 hEICEDEHALTIER
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 DSOIZEREAN B ERITRRRHI R UFRER G (LT SCDED.

« WINERERHN' 10K EDEZEGEANEIREINS.
TRIVF—EEE-ENWG

Part 2 DSOERRL—S+SRTI-ARL—HDT YIRS §7 a DSODERS F0sysl

(1) 86 (1) B—IEIKKIR(E, AT ORIACHR O RGHEHROMEB L. RRRFERFZATICEAUT, 835 (38) DlE0EFHAT, 1HE
SNICECEBRGERBDIR R T 56DETD.

(2) EARIORFOERZHEIRT D20, BCBHEZS BCEFE I DE(OVTL, U TOREZBEHIS.

1.DSOICHI I 2EIEY —E ADIRMHICE 2B I 38 X EBHOEZE R IR I DI-HICAR D] R BRESREDIERZB I 2E(E. DSOO=TT
HHICPIB I 260U, BEICH IR RILF —O4E. REX(FIRGGORENMEZ(CEIEX (FMIECEf2E5FEBRAB IR —TEOSTT
HRERICATIB L TR0,

2. BEHRABTIRILF —FBEOMOID CHVWTRIFERNOEFE(CAEE I 2E(E. DSOERE ORI OIS RIAEDRINERSEL,
(3)86 (1) B—ITHEDI(EE(L. DSONEIRER AR LN B ORI AFEEFE T 2 HOBY R IEBEEURINERS R,

(4)EEFRESEIIFT D, BREBRHOES. HRINUERIIHICHBREBERGIMEOEE(CEIINENRRBREIEZDSONET
BEEMERUBUINERST, Fo. COFRFECOEERSEIRIINF—MIEGEEOEIRCOMOIBEEANSIRTIU CHIENZITET LN TEHL
ZHERUBRUINUERSRV,  (LUF, Eig)

(S)EEREEIIF—PEQ. REEAZEHICES IES (U, RRFEBORENEGR(19FHBT0) 5L ) &R I 3D R N DHS
sHEZREL, MEEBMPEHLBICEIMEE, E=B(CINETZEAR I 2EZHZEDRINERSBL (LT, &%)

(6)FEENICRAESNIZIRIF —ZHO—ETHBDSOE, DSOLFEEHR SR TR F—REOIRGTEBE OB CRRNFEAELLVNLIBIZ1 = —
SaAVET T4 DI EEHR USRS,

(7) BEICHAINEIILE —AHAEE CHO (. CORES AT A EIEFIRHENOERIN TV SREESN 105 A EB0E0E, H35 (38)
* D CIEBEIN TVBRIES AT AOBLE (RT3 L5 (1) H'5 (6) [CEIERERIRINZEDET 3, BIEROREL. AR EELIERT
50

*ERNEEATERNIZEIFEAAEETHOT, Article 3(2) of Council Regulation (EC) No 139/2004(C 32249 310%

N
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Big4IC & BECEE - /INSEHE DR
- E.ONZHICEDE . FFERDHELEBIRBELODSOZFABL THED. Fz2D55/\5THE5DSOFF .

E.ONJI-TDEETIEEEEE

DSO E.ONH &L ANLE i
Bayernwerk AG 100%
innogy Westenergie GmbH 100%
E.DIS AG 67%
HanseWerk AG 66.5%
Avacon AG 61.5%
Lechwerke AG 89.1% O
Suwag Energie AG 77.6% O
envia Mitteldeutsche Energie 58.6% O
VSE AG 50% O
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«  DSOICGEREANZERIT ARG R UFRZEARS (LT SCD@ED.,

£ $HHES HE

Condition JIL-TAHOES| | DNOZ. BEEELIDOEE RS ZITOCHIZD. BEEEEENTNSNOBE(AHE#EED

4.9 ZEZIED. MMOBENSECESBZE(CABF BN ZZ(FEHLIEOULEVSICURIINIE
Ay AR

Condition |EEREIR DNO(Z. BEEENMEZIBIRICTITCATERVIIICTRALHOEIEEE AT L%

42.1 B, HIFLRINEWNTRO,
BERHIRE . TAREE . T AREELERRICHATIEETHI . [BERNEET
P CREESEDRBEE ChOBEDIEIR. BBNEE CIEEBR THACLZHE
BURSORBERIE L DHISTHD

Condition SET EOINT BLhESENSOEBEEDEE T NMNEE FOFTERIMIEOHIFIZNEND

42.5(a),31A.5 B3, BEBEELENLINOSBEIOVWTEHENSEENMTOLIICSETUIERT B
WHWENHS

Condition 5y BhEEEMERTZT T RYBTER(HIZIUREEEEE DT 5 ROHF

42.5(b)

Condition Frb FLEEENSEESENDREERDERHZEIE I IMNENDD.

42.5(c)

‘ Rt D E DY

HiFfr:Electricity Distribution Standard Licence Conditions (Gas and Electricity Markets Authority)(CEDEHAFRIVER
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TSO. DSODTLAV7—%,

#U2

TSO : Bigdh"h D TRBLTLz44t

DSO : Big4¥:5l + 17y MILTOEET00%t
Bk

Big4iZROEHE. HEEZFE100%. BEE10
B EODSO%EHIEE

TSO : 3%t
DNO : 14585
IDNO : 145%%E

TSO:RTE (EDFH&LEER50.1%) 1%t

DSO : Enedis (EDFD100%F&%t)
Enedis®mhig > 17(395%2E TH&N5% %A
ELEBEEN160(H E8HB,

BCEBRELER-/I\oBRLOFEQ
FHENTLBN,
FRENBHSN TV BHEEIT ?

BEIS10AH4RB THNEREDHSN 3.
FENRHSNTL\ZBEETS00L

[REIZRHSNAL, (29.1)

FHEBE(CBEUTUIL. BEBHESTEHKBD

TeHOFEBLISMIZE N FEDHSNTLS
(43.B)

E. A BEARENBEREERITOTH. HD
15, BREOHEREN1946FE48 LIE(C
Eh;w\ BELEESNTVATE (111-

54

BEZIORAFRB TOHNERHSNS (111-
57,58)

FRENFBHENZRM (HAELTO
FRPAHEX OB AN H RHISRMT

F-3Z323# (De Minimis Business) (&

BISLEL TRIENSRHEN B

> TIIIABELEET FEN2.5%% 5
05T LEBIL. FEERESH0HE

E. 5 ERENEFEEETOTE. D
415, BIBEOTHREHAN19465F48 LUE(C

RBBEECLOIORITRARBINGG

FBENTVSON ?
(XERBBABORBI THNIL.

IHERRUTOEH-5R)

PUF. 1054 EOBEE(CDH»ERA

> I _EOMITHORR

> BESENMEATZIS SRR
VURBEREROT > ROMIFE

EEBENEATET5> SRR MTIURE
REBBEDT 5> RO

RERODBEY (RSEBEOEBER
D) (42.5(B))

%) 2 BEFLODHFRBTHIL AD2.5%NIEEEEE B HVENOERS ES%SZLA BEEEESNTUVSEE (111-
kﬁfff%i;o%‘égg;gu%? 'gi%)nt BEH10BERETHBE (111-57,58)
V3,
T P AEEERIBIROBIE

BESL0HFOERDHER
v BITUENWESEGFHIORER (111-61)
v IR (111-64)

EBHBELINOBE (ex. KEBE.
Hbisfm)\2BEE) #ITIBS. BB
EOFFEBHBEOINGE CHAEELT
HERLON ? 2. BOBEEHDIEED ?

UEDDBEFREAHTRFNRETETS
1Ba. BEUA&E (Fry>a) T, KRFEPY
ZHEFL T EI ) EE

(EHIRBMIKHERR)

BLEEREOREBHRLTOMBEDEGH

Bh. AIEB#EBN (cross-subsidy) (FZE1EEhn

TW%, EE50AROHIBELEEIFEN TV,
(4.9)

EETHRILIZRELL

)L 0IFEIMAICEStandard conditions of the Electricity Distribution Licence] (Ofgem) OF 0% I3ELHESERURL,
) OIEMAIZ(EI Code de I'énergie IO DY I 3R TESERUR

‘ R RO E DY
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BHBRLIOBRLEBHBRQEIX
?%?T (fERc=5T0E) ShTus
N2

()2 ;

IFRINF-EFRET. BIBEOSZ T IBIL
MRESNTHD. BRURUHTADEEPI. Th
DN OBEEENTLCBRITE I B2EEENTUS,

BESENSOEBEROFE L RUESE L
OFEEIMIT M EHERULRINERSR,
DNOICRILTEIBBEEEOTI X ME
HEEEFBOESTUNIVCEZETRRLE
FNERs0,
IDNO(CBIU T3 EC BB TN LIS OBEE(C
DVTHHBOBRE N TOIISICRFTNIEEZT
2ENHS (31.A5)

_—

IR

BCBBRLTNLN TRISETHCSDENE
(111-84) (111-87)

BCEBEOMIE XIS D/NTTBEE-
HESBEIAIEBELOFENRDS
ncTuah ?

EETRIEIIRERL

DNOMEANZTIDNODSA 7> 2% F DI
aJgEEEN TS,
DNOAICEIBES L THRESE. /)\7oBE
EBERUTVBTREGEFELLL,

DNOODOH CIFRIDNOTES I —TELTEE
BABESIBEELUTEOZFCIEDZH.
14 - FBEPPIHEBEPID DB EESNT
W%, (f5il.SSE,Vattenfall)
BLEBBEDTHOFEHLNOIEE. HhlE
BIEFIPRENTVWS (29.2)

BIVEE. IFEORVEESHIITIDIERS
LU (29.5)

EETRIEIZRERL

FENBHSNTUVZEBESCHBUT.

AFBHOHRELLFREIFEENZHSN
ZHENCEHREN BRI 2 (EDISIC

BEENHZHN)

B
(R RSORHOBIF L)

AL
(R ARSORHOBIFH L)

AFESHMNEFEEEUTVZIBSE. FEB- /N
SoEDFREEIATD (111-54)

*T)LOIBEIMAIC(E Standard conditions of the Electricity Distribution Licence] (Ofgem) OF 0% I3EIHESZRUR,
) OIFMNAICEN Code de I'énergie IOF D% I B3R CESZRUR
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 E.ON(Z. 45RO ELEERRIZIEZDDSOZFIBLTHN., F2DS5/N\TZIBIDSOEFE.

E.ONOEREBRF=H

DSO E.ONHHE&E LR ANGES i
Bayernwerk AG 100%
innogy Westenergie GmbH 100%
E.DIS AG 67%
HanseWerk AG 66.5%
Avacon AG 61.5%
Lechwerke AG 89.1% O
Suwag Energie AG 77.6% O
envia Mitteldeutsche Energie 58.6% O
VSE AG 50% O
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(%) innogy Westenergie GmbH

« RWENSE.ONAEUNUZinnogy SEE%IZMDINnogy Westenergie GmbHI(3., FE(CHA BIBIKR(CITTS
B ARG DBRBEADLEZITD.

innogy Westenergie GmbH (CDWT

L IO &t THBE.ONHNSE | EMHINTIRWEDF S THBInnogy(d. BEVaREDBEZBIRALEL,

108 1H. lNnnogy Westenergie GmbHIH'FEELF 3 . CDIInnogy West energie GmbH(E. HcDith s
BIaARDOAREBFELRY N —IRFE(TTBINnogyDIEEZEHLET . S5(C. MYRADORERYNI-IEEE
TH3[ Westnetz GmbHINFFEHLO—ERERD, RYND—-IDFRIBIEZRIFLE T,

West energield. L3512 -DIANI7UY . A58 INST4F =7, OUD-H7>0O—EFTOFRLLE.ONDRY b
- A e AROSEEZIBLHLET ., RYNI—JZNUTHS00 5 ADBEEICEOiM#iaEn, KA5HE ADEE
[EHADERENFT . InnogylCLBE. West energieldE.ONDIFRDIDDMIHFEDP TRADED(CRZTLL
3. Innogyld6021 _FDith 5 B ED AR EECEASLTVWET.
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» Vattenfall D52 F = THdStromnetz Berlin(d, 20FLL ECDONVI> T (BEEER2308 L) @
ACEEZIE-TULVEN, BEEBHECDULT, 20194E(C2 19y MLT THhBBerlinEnergielCEERE SN2 EE BT,

NIV HIICHETDBECEBIEDEE

Vattenfall D2 F R THSStromnetzBerlin(d. RAYDEHNILUZADT U RISy 3 gZKVEULR, i
HBEBAEOIRIF—ttBerlinEnergield. Stromnetz Berlinh*20FE L HREFU TV ERIZEEEINE L.

Vattenfal DIt ERESEREBEE THBIVI XAAR—IUTRDISSERTVET , [FARBEINIV)D TEHIBZE RN
F(OEBUTEFRUN BERATMOREICIFERLLTVET . [FAz5(F, TV R ENSER T 2D DIRERERENZHF
TWBTEZIEALELUIZ, SHOES(C, RN TEDIN— =2y T THET I BTERLATVELU, JHE(E RIWUER
VYN EHR(CESTEBRBIBFRETIR THORUTBIEAIEMIMAETUZ, [2AFLLT. MYTEIERICHIRSHEREN RSN,
RAYTIETIEZHI360 5 ADENBLUHADBEE ICKIBREERENRSNET . [TAEE5IEHE R YOI IV F IR
HACERAL. DB IRILF-Y1-33> BERRIRIF-LROEE. EREPIOELREOREREZRIVEE X
TVEY, INII>DIVY RIS EYSaVICE, 35,000kmDEREHEE230B AU LOBENFZENTVET,

Vattenfall 74 AMNE1—23>0 _EIRBIFEE THBAnnikaViklundl, JROESSRATVET, [ RAYDIRIF—ERHED
IFRDORRBE(TETBIHIC. NIV DB B MRETECRARL. IREUTEFUR, [CNICEAIREERAE LU T, Fh5E s
T, RAYEF R ND—IFF DS a]RERENEE D BRI |V FHiEIRSENEU, LD T, FABEANILIS /I
LBREZEZIBLTHD. A BOSBRBITEN A ECDOVWTORE(CHKIIHS T, EIREBRZDHLETD, J

StromnetzBerlin(Z(Z#¥)1200 AOREEENVET,
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 DSOIZEREAN B ERITRRRHI R UFRER G (LT SCDED.
« WINERERHN' 10K EDEZEGEANEIREINS.

TRIVF—EESEE-ENWG
Part 2 DSOERAML—S-3 AT - ARL—ADT I\ RU>Y) §7 a DSODZFEF_ LDyt

(1) 86 (1) B—XIEIEKIRIFE, LT ORIBIAIRFUER OB, ERURTERVUZATICEUT, £35 (38) OME0EHANT, HEIEK
SNICECEBRFOERB DI BRI 56DET D,

(2) EERIORFEREEIR T S126), BeBHES BCEFEIDEOVTL, LU TOREZBEHI 3.

1.DSOICH I 2EEY - ADIRECE 2B I8 X (IBEROEZE R EIR A R I DIcHICAR D] R RRIZRTEDIER B I 5E(E. DSOO=TT
HREHCPRB I 260E L, BERICH I 2T T —04RE REBX (I GcOHENMES ((EEX (IMECEfze5BEBHAR I —TEOSTT
HHRCPIB L TERs0,

2. BEHARTILE - BEOMOLH BV CRFERLIN DL ET 353, DSOBREORIM FOISTRAEDRINERSHE,
(3)§6 (1) E—STICEDCER(, DSODBIPEIA TN E OBEN IR AFRR S 3 DB I BEBUATNEASAL,

(4)EEFSEIIIF Q. REBEES, HRINURERIILOOHBREERAEMFEOEE(CEI RN RRBREEZDSONE T
SEEERUBINIERST, Fo. COBERECORBEFSEIRIF MG XOEIRCOMOBIERNSIRIU CHIEN 21T I DN CEHE
EHERURINUERSRV,  (LUF. &ig)

() BEFRARIRIFT—EG. RRERERCEASIMES(CHU. REEFOEEREEGL(DSHBI0Y) 5L ) 2 HF I 31200ER N 0GB
SHEZREL, REEENRHIUBICAMIE, E=EBCLNETZER I 2EF2EORINERSRL (T, &)
(6)EBENCHRATNZIRILF—SHO—ETHZDSOE, DSOLFEEHRAE TR F —EORFEBE OB CREINFEALLVLSBIZ1 " —
SAVET ST 4 DFFEERUBINIERSRE,
(7) BEICHEEINEIIINF —MHIEEETHO T, TORCEI AT ANEIEFIRIENIZHRIN TLVRBEZ N 105 AFKBOEND(E, 5535 (38)
*DEH TIEHRAN TUVBECEI AT ADOBEE(ICRII S LEE (1) H'b (6) (B IEHZRRINBDET S, BIERDIRTE(F, HJARCESZEICERT
Do

*ERIBEN TEENT 2BRFEHATEETHOT, Article 3(2) of Council Regulation (EC) No 139/2004( 3% 9 %1%

N
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(2%) BEREOHHIR

« BN A KE, MEEMERICRITY NI —F S &%ﬁ‘ﬁ——:‘aﬂtﬂ%ﬁf FEFZEDP, TUVARDEEN
HU-C2BE (BB, tE0T ). SAER%S) ORTABE, SR ER SIS - CRAEHES.

(>171-Ev>a-)UL 227y MILTOEBFIBI DU EE]

INE Hh. HR i ) T EEERER
200,000 [N j j 71,4903 JURA. N N 4.362.1
XH RMEEARA 67,3425 XH RHAHEARA 3,562.2
AR 271.7 AHR 1,715.1
B RED 30.4 P-Aide Bl 934.9
FIR 37.0 FIR 775.4
150,000 Z DR 35.1 ZDfafis 115.1
' 2HEEBM~NDXH ? 1,125.0 2E&BPMA~OXH ? 684.2
RN 0.4 R 0.0
bl k=4 LB 2,643.0  B5IEHIRE -3,434.8
HEBER
100,000 IR A 16,770.6 URA 2,596.4
XH R EEARA 13,5941 X RHHBARA 1,166.8
AGR 1,150.7 AGR 289.1
B RE 1,551.8 P-Aiide Bl 1,354.6
FIR 833.4 FIR 1,355.6
000 ZOfhBR 103.0 Ot 95.2
' 2EEBM~DXH ? 910.5 2E&BPMA~OXH ? 413.7
BRI 0.0 BRI 0.0
LB EES -1.3729  BHaIERTHIEE -2,078.6
B BATH BR Y-EIER
Y " [ By 184,152.0
&7 T 7 g i X H RHEBARA 161,795.0
B¢ mh ¥ T2 Jt i A3t 9,994.7
g g + EZ i =4 B 2473
A [Pl ZH P}
AR % EAZ o o # B 783.5
e TR B fe FDhHE 67.2
o ! : i 2EBPA~DIZH ? 4,590.3
3 SREEORBRE 8.193.1
myIA mEd Tt EMEE. TrERLT1Y 5,713.9
HHBAK? 2.0
ZDithifx 2415
3.944.6

HPf : schwabisch hall stadtwerke strom?xJHA b (2020/7/20R988) F=E(CHAKVER
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« BEIECBITEIBENRHGENTHD, EKURUHAEBFILSOTEENCHVTERIEZ =T HIENEBHENT
(1\50

TRIVF—EZFEE-ENWG
Part 2 TSOLDSOMFLEHRAI §6 7>\ > ngFEEBH

S)EENICHEEINLIFIF—H#Hieatt (BEIZBNARHXENARHOT I —TCBL. TLF—BEY - A% B SRR S 55
PITTUEEHESD. ) RBER PRI U AT ABEEN VTR0 FEE L. ZRIRUAERME BB Z[0IE g 31d(C. INSOEENE
BT UE LI THTONIIB AR BEENDRDABFICHITEZFH(COVNT, ARBSFHIBWTEHEDO S ZH#ISULRTNIER5 0.

1.8
2.

3. HAEE

4. HR5YE

5. AR
6.LNGE{mDEEx

COMTEOWEA L JEBNC(L, B IIHAMHEHE, HARTESEE: X (SLNGhEEROPTEIEDR AN FI Az Z0h5. BHEBPIRU N AEBFICHITDED
OTEENCOVTIE, ZEPPINTEST I DN TEIREZHERFLRINERERW, Fo, ERRU HASFIUAOEECONWTIE, BIHEDOEIEZ
[JBTENTES. TNHZE 4 OSEBNEIZRL D I 2 ENARBIREX EABIERE HaMSHACE, NS BE=F(CHTEYIN DIRAFOIEE TRIF
NSV — MARICLOTERNE(CEE D SNRUNUERSRRV, GERIAFSEROVERICHV., FE1IBE1SORRACHIILIT 28 MG BRLMIERTE
SCERENE ) 2/EikL. BAROIHICEEA AARBURINERSRV, COMARCHEWVT, ZaHE, BRER S E2SORANIZRIEDEL, TNIAED
TEERVEENWCERRPINGE. 1N EANE T THERFEN 2B E(CAL D N3,

(5) FRETEEHOEA(L, FERE-—IRORTE(CLDISET FORFOETEZIND DBEEIEOFE(CHIAT, BiEOFHIA VB HEIEND
FHDPTATOHNTLSH BEUDRAINETEINTOVIHNZIRGE S 5. FRABHARICEHIFIEETREICE, LEB=ZTHOZHIELENTHL
SNESHESHUBTNIERERN,
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« RAYT(E DSON, TSO,/NFBEENENFLIEMHEERFIZHEV . TSONFEER EZZH TVNTEEA (LT
FEHTEKTS.
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TSOSDS0, DSOS/\Fof Tt HaZ2# )z fE s

EAHEE2HY B EZ2H
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RAYAFTSODAMprionD7 =17 )V Li—hE(CENIE, TSOLFEE IR ZFHFRZIIREEDSOTH S,

Amprion Annual report

TenneT HP : German Regulation

Amprion’s customers are industrial companies, distribution
network operateor and power stations connected directly to
the extra-high—voltage grid.

BE(E, F. IAEBEEZE. BEER)YYRCBEIERINICHES
Fhit&H3,

AR INAES
DSO 84%
Industries 13%
Power Stations 3%

As transmission system operators, TenneT's customers are
not only directly connected companies or generation plants
but also the subordinate grid operators - the distribution
system operators.

XEBEEE ChdTenneTOREZE (L, BEIZHIN TVWSIZEPFESEF
2T, BEEHO TIIAIB I 2R ERBEE LS TN,

TenneT charges them for the use of the high and extra-
high voltage grid. The underlying grid operators pass on
the costs as part of their own grid charges to their
customers.

TenneT(d, BESLVEEEXEROERANEEKRUET, BELR
2TV RARL —A—(&, FRBOTVY FRIEO—EBEL T, €DIA MR
ZICERHELTNE T,

=>&D TR OBE(CMIZZERHRL TV ENSREINTWS,
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o N)VWOHHRINCELESEAY FHENIBZAFDSOTHBStromnetz Berlintt(d, 2AFRU TWBEEXREFEHIFID
T, DSOHBDFEERNEICMZ . ERAYMI—IFIBRE(TSO)2SHTREFAE (=/)\TEE
E) ([CEERIBEEEHELTVS,

[Agreement for grid usage(FE:xZ28Y) /(CHIFRFEENE(CETDEEH

| § 7 Entgelte

I 1. Der Netznutzer zahlt fur die Leistungen des Netzbetreibers die Entgelte nach MaBgabe der geltenden auf der
Internetseite des Netzbetreibers veroffentlichten Preisblatter. In diesen sind die Kosten flur die Inanspruchnahme
der vorgelagerten Netzebenen enthalten. Dartber hinaus stellt der Netzbetreiber dem Netznutzer die jeweils
gultigen gesetzlich vorgesehenen Steuern und sonstige hoheitlich veranlasste oder gesetzliche Belastungen wie
Abgaben und Umlagen mit dem Netzentgelt in Rechnung. ~

| [0R]

: § E75% NE

11, RFEAAEG. RFEREOY-EARIRE%E., B750OZIBICEDHZECAICEINZINEDET S, BfilcDLTIE, HP_EICIBEL TLY
: BB REZSIBI 2L, RIFABRIEICE, BRORYNI 2RI 32h0BERISENTVED, FIRFERE (I RFTA A

: BICHU T, BAINEERSLUCEOMOETERE GREEDRHERE) Z. BJRUATNERSRV, ~
1
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o FEIUKARINTULSStromnetz BerlinftOBEQIAFRERODPTH, TSORIDFEEREMERETES
FOEMRIBEVTET LN TVBZENS, TSOEIDFEE#ERIEZDSONZIAODTVWAEL R TED.
(=TSO.DSOLDEI TR MG FR/EINTNDS, )
BRITEE FOEMBIERNRICBIFIERTSORIENEE S

Materialaufwand(i#8Z5 51 5 £ F D[R ELE)

Mio. €(B 1 —H) 2019 2018
Energiebezug 58.4 50.6
EEG 44 1 50.0
Ubrige 20.7 20.0
Aufwendungen fur Roh-, Hilfs- und Betriebsstoffe 123.2 120.6
und fiir bezogene Waren ([R# # - HESE R A ' '
Nutzung vorgelagerter Netze( E iR vk —2 & A ¥l &) 184.2 225.8
Belastungsausgleich KWK 73.2 90.5
Belastungsausgleich gem. § 19 Abs. 2 StromNEV 29.8 36.0
Belastungsausgleich gem. § 17 EnWG 48.2 4.9
Belastungsausgleich gem. § 18 AbLaV 0.6 1.4
Fremdlieferungen und -leistungen 56.3 54.7
Aufwendungen fiir bezogene Leistungen (5} 84 —E XBA & A &) 392.3 413.3
&5t 515.5 533.9

HPf : Stromnetz Berlin/ AR &R B(CHAKSTHVER
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TSO=DSOR DI EEHTE
RFOFANEEEANE (kW) +itERE (kWh) TEREZNTLS.

FEREDFTECBVTEEENST -4 Ty REEDRTE
) ) § 4 ARegV (A>T 4THRHIT) (C&3. LA
EANE LUZFEORAEN (kW) Z21573E0E—/1E —1—F ey TEIE(CLDINGS_FIRAERTESNTLA,
LAZ1—FpyT OBV TUyRRIENE
sTESN%.
EERE FREIIRIFEEE (KWh/5)
R ROBEL A EMHEE I Iy R DR TE
B R §32a StromNEVIZ{¥L\, EERIS($2019
o ZERLAIL : 380kVEHI(E220kVEZ(E110ky FEEN BG4 ([TIEEEAEIDAINTL\B,

RBEELL T IRFEOXSBERIEE. OTSO

- BICERESNEDEQLE — B TR FEINLED

TROZROEFHCIOTRIENRED DTHEREEINTVS. (2021FEFDOH40%. @
- FEIRAENE (kW) x EHFEEHM (€/kW) 2EMFE—EZDOH60%ERHTHD. E%ZO%‘g“"
. FRPEEEHE (KWh) x NESEHEE (€/kWh) DQODRAES|E LIFBTECRITUA)

HiP : https://www.amprion.net/Market/Grid-Customer/Grid-Charges/
https://www.amprion.net/Market/Grid-Customer/Grid-Charges/Guideline-for-calculating-the-overall-grid-charge.htm| % E(CEHAHVER
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R GRESNEHR BT B ORENEEEN. BEREEENAED,
#&H] (Amprion)

SFRIRBEF ISR

250085 2500BFRL T
S S TSORATE | BARHRER | FMEAENE | RARHRER | FMUAENE
T IEIPRL [=] — & =1
Uz E CASHUETEENS. 2023413
2 EpEENEN TN e | W Ct/kwh kW Ct/kwh
ﬂ;g'fg')ﬂ”\”'m’ﬁ 9.27 2.24 54.10 0.45
OAmprionfBlBI # Mg | 2.95 0.70 16.79 0.15
Qi — RIFAmIE S 6.32 1.54 37.31 0.30
=] W D %k
E(gi‘g)\"'ﬁat’m’ﬁ 14.02 2.46 68.31 0.29
OAmprionfBEBIRFMIZS | 4.92 0.76 20.39 0.14
Qi — RIFAmE S 9.10 1.70 47.92 0.15

‘ RO E DY

{HiP : https://www.amprion.net/Dokumente/Strommarkt/Netzkunden/Netzentgelte/Entgelte/

Entgelte-Amprion-qiiltig-ab-01-01-2021-englische-Version.pdf %E(C BAARHVER,
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EIMNECHIBECBEEICE I 2EDEMINT FECO@D. \
Y BADGEE LR BHETITERICEDDDOTIERL, EDHIVIEFRZICERDT—ANEL),

Eﬂ%;%%
R et T i ) DSO : Enedis (EDF0100%F54t)
’ iﬂ;ﬁﬁ%“%ﬁ 14?i, \(/EE(CEQEEJE]E 5%zt S ECEEE 160N LDB.
> #)700%t

SRS A B DB . BBLEUENEONDERATURE |- BALEUHEOMERATUE |- BELEUEFEOHDEBATUR,

REZHFAZOFIE 8T, BX
FHERGEDEE - BERT

IRINF—EEEZENWGADRERL

BERUENDRERL

IRNF—EADRERL

[T PO
BT R AR RS

IRNF—EEEENWG §49 (1) (2)
(CHHTI— N DETRESD
FHlEVDE (BRETIEHREMIRS)
OF:ATHIFRENCSEH,

BRUE29,30R(CHPEFARFDIRE R
BRUTEHRBEORMEFFRESNT
WBEDD, FiTEREDHEFFICEIT3RE
BRRE LR L

IRINF—ERADORERL
BERIDZEFEUAD R E U B EN BT &
a2 TRENREELLUTESDSNT
Wd. (F|EHERL)

BERCII = RAERE

IRNF—EEEZENWGADRERL

BEKEANDRERU
BRUEDORBILAC—TEDES K EZ
wIcd CEDRTESHD

IRIF—ERADRERL
BREMEREEDO T OEDICGRERE
DIRTEHD

RESBEE \DIARERV
TS B DIERS

IRNF—EZEZEZENWG §49 (7)
IS ARBRUTBUSEDHERATES
D

IRNF—E30% (3) [KIBEVEES
BREBSICEDIIBEADZFIBIRESD

IRNF—EHE—S-1131-15(C
FEIEICETIMESD

‘ R RO E DY
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BadRB(CT I SR B EHITRE R(Y

IXINF—EEEENWGILE., SHMEORMEEX T IIRENMEEFEINTLZED0., 5l(ZVDE (BEXE
FIEHRITMBS) OFMAREN(CRESCEER>THN., BEAERMLABIEEEFH N TR,

TRIF—EFE-ENWG
Part 6 IxIF—HianZEHEEFEM 8§49 IR —imDEfF

(1) Energieanlagen sind so zu errichten und zu betreiben, dass die technische Sicherheit gewéhrleistet ist. Dabei sind vorbehaltlich sonstiger
Rechtsvorschriften die allgemein anerkannten Regeln der Technik zu beachten.

(2) Die Einhaltung der allgemein anerkannten Regeln der Technik wird vermutet, wenn bei Anlagen zur Erzeugung, Fortleitung und Abgabe
von 1.Elektrizitat die technischen Regeln des Verbandes der Elektrotechnik Elektronik Informationstechnik e. V.,

(4) Das Bundesministerium fur Wirtschaft und Energie wird ermachtigt, zur Gewahrleistung der technischen Sicherheit, der technischen und
betrieblichen Flexibilitdt von Energieanlagen sowie der Interoperabilitat von Ladepunkten fiir Elektromobile durch Rechtsverordnung mit
Zustimmung des Bundesrates

1.Anforderungen an die technische Sicherheit dieser Anlagen, ihre Errichtung und ihren Betrieb festzulegen;

4 .behordliche Anordnungsbefugnisse festzulegen, insbesondere die Befugnis, den Bau und den Betrieb von Energieanlagen zu untersagen,
wenn das Vorhaben nicht den in der Rechtsverordnung geregelten Anforderungen entspricht;

N
(1) IRF—8imEld, Bt Z LN ERINS LIICESRL, ZFALRITNERSRV. TOMDEEDOREICRILZRMALELT, —HRICEHS
hicsil LD -V &EFURIThERER.

(2)—HRICERHSNI it L ORAIEETFLTVWREDEHETEENEDI(E, RE, XERVHIKROLHOHREDIZESTHS,
1. Verband der Elektrotechnik Elektronik Informationstechnik e.V. (ESKEFIEHRFEMRS) OF:Mi0*RHI

(4) EIEFBEILRIFT A, IRILF—IAT LR Z M., By - ERNZEMN, BLUEBRBHEAFTEN > MOHEEERMT RIS
eI, EHEDORIBZEIEEMHCED, LT OIERZSA5N TS,

1.CNSOMBEE ORI LT M. 255, En(CBEI 2B 42 RTEI 2L,

4 B ONTAER. 4 CTOS T MSEES D CRESNEEBHOEEURWMES., IR Y —Hia0ESdLER®Z2 I 31ERATEZR I DL,
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BEFENDUARBERVPTBIEEDIERSE MY
ACESZBN\DIZARBENMTEIEEDIERIT. TRV F—EZEEpart6 §49(RESIN TS,

TRIVF—ESEE-ENWG
Part 6 IRIF—MEOZEHLERENE §49 TRILF 0BT

(7) Die von der nach Landesrecht zustandigen Behorde mit der Aufsicht beauftragten Personen sind berechtigt, Betriebsgrundstticke,
Geschaftsraume und Einrichtungen der Betreiber von Energieanlagen zu betreten, dort Prifungen vorzunehmen sowie die geschaftlichen und

betrieblichen Unterlagen der Betreiber von Energieanlagen einzusehen, soweit dies zur Wahrnehmung der Aufgaben nach Absatz 5
erforderlich ist.

iaR

(7) MEICBOEEEUBHISEEZERINCER, ESHDEBEZRITISEHICBERFEE T, IRIVF—S AT ABREDS, B, i
SBICIIBAD, REZRMU, IRNF—SATABEREOREXERVEANEZIRBISENZEISE0DLETS,
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BRUE29RU304(C, BEREFDOIRSEHB MU EABEDEMESBNRESNTLS,
B|XuE-Electricity Act 1989

29Regulations relating to supply and safety

(2)Without prejudice to the generality of subsection (1) above, regulations under this section may—

(b)make provision requiring notice in the prescribed form to be given to the Secretary of State, in such cases as may be
specified in the regulations, of accidents and of failures [F5in the distribution or transmission] of electricity [F6or in the use
of electricity interconnectors];

30Electrical inspectors.
(2)The duties of an electrical inspector under this Part shall be as follows—

(a)to inspect and test, periodically and in special cases, electric lines and electrical plant belonging to persons authorised by
a licence or exemption to generate, [F1l1idistribute or participate in the transmission of] electricity

(3)The Secretary of State may by regulations—
(b)require persons authorised by a licence or exemption to [F5carry on licensable activities]—

(iDto allow such inspectors access to premises and the use of electrical plant and other facilities;

EN

(b)RAITEDDIZEICIE, BX (F6 FIBABRIEHRENEA) OFHOHE (F5 BCEF(IXE) NREUGACE, FIEORKRR TE
BHREOBHNT S 2F=H OISR EZFHIT TS,

(a)BXaFAIH. [F11ACEL. FBXEICSII I FToIF IR TEEN M I 2ERELUEma . FEHAR(C, FIRRIRISEC(E
BB, BRI 5L,
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- 105 EOREEEEY 2DS0IE. Standard Load Profile(CdoTHAETZA VNTVRZEERL., Ha%1 >3
SABENRIDEBNRESN TS, (BANDERESEIRFRTAH)

BEHRYNT— 75t Z388I-Strom NZV
Part 2 N33 98—EX §6 FEARMEDRE

(1) TSO(d., HIEXISEEBEUTUEHBEOEZALFHRECLD. 19— NTFYRTA—LENULTENZNDIITO
BN ERETIRBZASEDETS,

BHRYNI—=IT771E 238 8l-Strom NZV
Part 3 ECEMANDTITZ §12 HREEFEINIrA)L (standard load profile)

(3) DSOIE, EHERFHITNIFAIWHERENZITATORKEEEDI VNG IAEBOHERFITINT I VY
IN—-TZEBIZRBEASEOETE. T2 -TCRISHEEFEENE. DSOR. B4, V1Y
A M ETNSOARREOERENR I BENEHMISNTNS, RERBRICEER FRIZCIEELTVIBRED
BH 10D AKRBORERMOBEER. AIRICHETIRHZRIFINS,.

*standard load profile:«* 2¥— bX—4—-hEBIN TOWRVEBEROFEE—ENS ZAHIEIETFETHL
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SHNSHITUEHERENMESISOME (independent system operator) . @AM B + BULMT AR HIC
F3ITOfE (independent transmission operator) NSEEBENEIRTZHANEAIN TS,

Integrated Integrated
company ecompany..s
...stays network ates the networ]
owner, but strict CONCErINg
rules are applied ownership

Independent
Transmission
Operator (ITO)

Independent
Systems
Operator (ISO)

Full Ownership
Un-bundling
(FoU)

Sales

ER R HEESY R PREIES R
Ex) RWE,EnBW Ex) E.ON, Vattenfall

HiFfr @ electricity market reform in Germany as an insight to japan’s future reform(pWc)
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« E.ONJ -3, TA100%EENDSOZFEBLTLS,

E.ONII—JDBEY 2ELEEEES

DSO E.ONHHE LR INFEEHE BISZHSEA
Bayernwerk AG 100% 1921/4
innogy Westenergie GmbH 100%
E.DIS AG 67% 1999/3
HanseWerk AG 66.5% 1929
Avacon AG 61.5% 1997/12
Lechwerke AG 89.1% @)} 1903
Stiwag Energie AG 77.6% O 2000/2
Envia _Mitteldeutsche 58.6% o 2002/3
nergie
VSE AG 50% ®) 1912/6
HHP:_EONIIT YA MBS & AR ER
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Anticle 26

Unbundling of distribution sysrem operarors

1. Where the distribution system operator is part of a vertically
integrated undertaking, it shall be independent at least in terms of
its legal form, organisation and decision making from other activi-
ties not relating to distribution. Those rules shall not create an
obligation to separate the ownership of assets of the distribution
system operator [rom the vertically integrated undertaking.

2. In addition to the requirements under paragraph 1, where
the distribution system operator is part of a vertically integrated
undertaking, it shall be independent in rerms of its organisation
and decision-making [rom the other activilies not related to dis-
tribution. In order to achicve this, the following minimum crite-
ria shall apply:

3. Where the distribution system operator is part of a vertically
integrated undertaking, the Member States shall ensure that the
activities of the distribution system operator are monitored by
regulatory authorities or other competent bodies so that it can-
not take advantage of its vertical integration to distort competi-
tion. In particular, vertically integrated distribution system
operators shall not, in their communication and branding, create
confusion in respect of the separate identity of the supply branch
of the vertically integrated undertaking.

4. Member States may decide not to apply paragraphs 1, 2
and 3 to integrated electricity undertakings serving less than
100 000 connected customers, or serving small isolated systems.
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« 10 4REODS0ZT Y\ RIS OIRNMBIN TELVEWSIRIEE. 20035DEV directivelcTEAZ
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Directive 96/92/EC

Article 15 Unbundling of Distribution System Operators

DSOD 7Y\ RS

1. Where the distribution system operator is part of a vertically integrated undertaking, it shall be independent at least in
terms of its legal form, organisation and decision making from other activities not relating to distribution. This requirement
shall not imply or result in the requirement to separate the ownership of assets of the distribution network from the
vertically integrated undertaking.

DSON'BHEHREFED—EFCHHHE . SIKEEEOENE, M. SIURTRECRLT, REBCRIMROBMBOEBNSITIL TWSEOELFE
9o OB, BiEwy NI —IOEEOPTEIEEEERSINLEENS DRI DEVSBMHEIERUID, EREVTEUIDIZEO TEBDER A,

2. In order to ensure the independence of the distribution system operator referred to in paragraph 1, the following
minimum criteria shall apply:

EITECTS RN TVEDSODIRTTHARER I BT (C. U FOREEENEREINZ 0L UET .,
(BUF, &)

Member States may decide not to apply paragraphs 1 and 2 to integrated electricity undertakings serving less than 100 000
connected customers, or serving small isolated systems.

HIEEEE. ERESNEL0OB AKRBOBEE(CY—EAZRH TS, SRBINRERFHEINES AT ACH —EAZRMIIMEBNERCNGI5T1
BEU2EBALRVILEBRETFRENHVET.
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To avoid imposing a disproportionate financial and administrative burden on small
distribution companies, Member States should be able, where necessary, to exempt such
companies from the unbundling requirements.

INEAERDSOCAMGERIAMN B SU BN EIB#R S T L # OIS Sl (c. MEAEE. REITEUT, 20
SOREHET YIS R TBAENSRIR T DN TERPNERDER Ao

To avoid imposing a disproportionate financial and administrative burden on small
distribution companies, Member States should be able, where necessary, to exempt such
companies from the unbundling requirements while ensuring that such exemptions are
focused on genuinely independent local distribution companies which are not owned or
controlled by other companies within the meaning of the 1998 Merger Regulation.
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EXPLANATORY STATEMENT

Municipal Utilities:

Local utilities are important actors in the newly created markets and can help to strengthen the market power of small
customers and to implement demand-side policies. The proposed Directive allows utilities supplying less than 100 000
customers to be exempt from distribution unbundling. Such a scheme should be encouraged but better defined. Therefore all
utilities which have less than 200 000 customers should be exempt and it should also apply to all municipal and community
utilities regardless of their size. However, it is essential that all distribution service operators (DSOs) which are majority
owned, directly or indirectly, by another electricity company, in this regard are considered as one DSO.
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Amendment 9 states that only locally owned utilities can benefit from the exemption to the obligation to legally unbundle the
distribution system operator in distribution companies supplying more than 100.000 customers. This would be a
discriminatory distinction between companies.
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Amendment 170 increases the threshold for the exemption of the obligation to legally unbundle the distribution system
operator in electricity from 100.000 to 150.000 clients; furthermore, this would only apply to locally owned utilities (see
rejected amendment 9). This would lead to an exemption for too many distribution companies.
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In view of the fact that a considerable proportion of households would not be able to fully benefit from a free natural gas
market, because many DSOs with less than 100,000 customers would not need to be unbundled and would thus be able to
prevent competitors from successfully entering their market, some market participants consider the threshold of 100,000
customers for DSOs too high, while DSOs underline its importance, as otherwise costs would be un-proportionately high.
They estimate the costs of unbundling at €3-10 million one-off for undertakings with more than 100,000 customers and in
addition, increased operational expenditures by 10-15%.
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Open Letter Consultation

Length of the price control
Based on the observations of the RIIO-1 price controls, it is clear that the assumptions that are made at the time of setting the price control carry
significant risks, in the form of setting allowances too high, or performance targets too low.

The length of the price control is a key factor in determining how great the risk of incorrect forecasts may be. We believe that setting allowances over
a shorter period reduces this overall risk.

Although an eight-year price control potentially offers greater incentives for innovation and long-term planning, it also carries a higher degree of risk.
We consider that a five-year period still provides incentives on companies to plan and develop their networks to meet future demands, and find
innovative ways to reduce costs while improving their performance. While it could be argued that a longer price control period can drive more long-
term thinking, the continued uncertainty may need an extended mid period review, effectively creating two mini price control periods that might stifle
incentives to innovate.

While a shorter price control, for instance of four or three years, could reduce the impact of inaccurate long-term forecasts we believe this benefit
would be outweighed by the negative impact this might have on certainty of investment and ability to innovate effectively.

Therefore, our proposed position for RIIO-ED2 is to maintain the default length of the price control at five years, as with the other sectors.

(1RER)
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Length of the price control

DNO and stakeholder views

2.8. Virtually all respondents who offered a view on our proposal agreed that a five-year price control was an appropriate response to managing the
uncertainties that could impact on electricity distribution in the near future.

2.9. Two DNOs (WPD and SPEN) were of the view that a longer price control (RIIO-1 was eight years) created a better environment for securing
investment, leveraging the supply chain and improving service quality.

2.10. Several stakeholders qualified their endorsement for a five-year control period, by emphasising that it should not be used as an excuse to defer
necessary decisions on investment required to meet decarbonisation targets. There were also views that the regardless of its length, the price control
needed to be sufficiently flexible to respond to changes in the wider environment.

2.11. One supplier identified that an even shorter price control (two years) might be appropriate for Distribution System Operator (DSO) activities,
reflecting the approach we are taking for the Electricity System Operator (ESO) price control. Otherwise, there was little support for having variable
price control lengths for different activities.
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