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EESMFEZ

ILV=#ETEE

FEEEESE DNO)#MNVLEWEETIXEIRTSHT. BBEZEE (DSO) MM Z UL\
A/ )LD T—TIEIDEAD T R USFALHZEIToTULVND, =, BRI K Tl&. EH
EDTSOZXERELI-DEARSTZEI{TOTLVS

Z A

% B4y | JIyz— | BRI (TCB18%)
EE20HTFE [B])F 5 #7 DEAS'#T. SFAS 4T | DEAS#T(CRSETIL) | DEAX#HT(IRSETIL)
BAF 20134 20094 20074 20184
TO-3%t. DNO-14%t DSO-185%t DSO-115%t MDA, TSO-17%t
(B 2HAFA W HARE) RED /NS EBRL
we EEHNDETNHTO., #9900%t MDSOMA. FE FHIED/NELDSOIE. & | 155EDTSOAS M
DNOAYX & BHEHAAXRBET.BFR (HOBEDFHIXLE | (EEHIISTETHS)
IEFEZEIRLI=DSO |DLLEZFZEH
(X, &4
LA=1— DNOMIFE. FZBAITOTEX |HlEIA[gEa Rk x (1—3) |EaARXRMEED60%IZx | SEDIREIHERET D At
FovFAD & FEFREMEX25% RRa7)EEHLMA |LT.HERRI7EELD |ITKYELS
R AE | +HOfgemETE X 75%E7%5 | [T IZHIBLOIZT S
B x &, BIRDHIZ [TSO-44tIZDLVT, 52 |DSOIZE. Regional(132- |22t M ML TLM-FT &
KBOARNEEEZHRAES |BlE. FNDe3GRIDZF |33kV) &Local (22kV- Me3GRIDIZHEAR T, 5%t
o hETEE, TOTEXE |[{FHLTUL=A., £380 |240V) D25E5EIZH 48 i
AERFRELE=EIFESHT |[£. EIRDRelative
[DNO®D # X Reference Grid Analysis

*1 e3GRIDZMA T 5. TSONEBERLFI—F5 o0z ok
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EETIE. TO-38t EUDNO 14t WaARXMEEE. TOTEXE (KL, TOTEXZ 7 fi

LE=—EDERZRRELT. B/RSHERNTREREL TS

TO(RIIO-2)*1 DNO*2(RIIO-1*3)
e Closely Network Operating Cost Closely
Associated TOTEX Occurrences Associated
Support Cost | -, ot Trouble Call not Tree Cutting Indirect
Incentivized
TEITHEMN TONER%E TOTEXDAL EEFOMHIG BT PERESR ROLRICE DNOMER%
BE | 2XETSE- XETHOH | FI—75EMm | ERICIGT (BOBEIZE T5EH XETHH
HNEH NEHR 5ER I5EH NEHR
BEELEH * MEAV * MEAV SEMEEIC [+ RREZHED | RIREH *MEAV
(MEAV*4: « CAPEX EEEH BIT5HEHE | BEEH
- wr | ILEA LML X[EE
RARH wway
TOTEX)
-

*1 HFr: Ofgem. RIIO-2 Draft Determinations for Transmission, Gas Distribution and Electricity System Operator, 2020/7/9, p.61-62,

*2 HPT: Ofgem. Final determinations for the slow-track electricity distribution companies — Business plan expenditure assessment, 2013/12/6,

*3 DNOIZX9 B RIIO-28AB D IRFINBIZ DL TR TE XZE (Determination) NEFEITTHST-H. RIO-1ONBEERIZEH LTS
*él MEAV : Modern Equivalent Asset Value (3RE 5 . 8 0) & EE{fi fiE)
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K1Y Tl&. DSO-185%tI1ZxLT. DEAR T ESFAR HZEITOTLYS

AT YRING A5 g RykD—HEE | TORTYRRTA—4
« CAPEX+OPEX o BRIV
(HEAFgEa X RERRL) DEA%Y 4. SFASMT s FrYRI—UEK

- LVOMV(EZER. 7—T L),
. HV(ZEZEHR. 5—J L
[ﬁ%%] NEBEZXAT R 1%%31('?7(?%/) )
- ERIODE—YUERN
- HV/MV., MV/MV
o EHRIFRA M
s NHEEROEARE

[P HHER DM IE - EFXK]
o BEE(FX DEADHDER2D. SFARTTDFER2DODEH4DOHM S . REB LB D EEIRTE 5 (Best of Four)

s EESWICHKENLGEEERIZT(BLVABAD)SNNIEX. DEAS MRS ShT-_E T, Blik. Super Efficiency Analysis&FEIE N
HDEARHTOXRERY , ZDHERICIECTEMAR—F R (LER5%) it E5EIND

s MEIOTH60UNEFTE--HE. TOFEEEDNERIITIL60%EHESD
s BEEORBERNTEENTDT IR TYMNNTA—R(IRMEINTWEIEFATENIL., RXAT7IXER ARSI S

*1 7T : CEER. Report on Regulatory Frameworks for European Energy Networks 2019, 20204E3 8. p.41-45.
*2 7 : BNetzA, Case study on the application of TOTEX benchmarking model in Germany, 2018431 .
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TSONEFEIZREIRME. EAL-HEAX., HIETREIRMNLTEESTOXR
NETEBN., (DK ER) BHIT. ZORMENENTEENHTONRELD

BiFREIA LD HLN(TSO) ™

Investment Measure (ARegV § 23)‘Cid)bhf—a§ﬁ?§"cﬁ37xl~li T aED
ARELTEESHORFINELY LAZa—F vy T (RC) ITMESHh S

4+ X HEFEEORXMELTRCICIMEZNBHIIZ, FDA= v
Inv JLARFEEITENEEORRELD

estment Measureﬁﬂﬁ EODRC

@ B EBAHOHRIEDD
B A E S AT B R R &7

Revenue cap

Costs, revenue

DSOM X mIXEIANME, EE L
(EHIEFEERFTIEBEWLED D,
3% kY Capital Cost Premium

MNERSHh., RIEREIRMDE

1 2 3 4 5 6 7 8 9 10 FEHARCIZIMESINS =6, KE

— e _/ ~ 7 BIZHIEAFREaR DKL D
E1H (A8 F2H1 (2 H)

*1 iFfr: BNetzA, BNetzA's role in energy infrastructure regulation and planning / permitting, 2018441 . p.12,21.
https://chairgovreg.fondation-dauphine.fr/sites/chairgovreq.fondation-dauphine.fr/files/attachments/Groebel%200k.pdf
8 © 2021. For information, contact Deloitte Touche Tohmatsu LLC.
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JIL)x—TI, DSOIZX L TDEARZEITUVVAIERDATZEHL-& ., hIEE
et o3—F ) TL—a D2 ETHIEEZITOTLNS

A TYRINGA—4 g TVNT—OEE

\ 4

TILTYbIGA—42

+ CAPEX+OPEX [Localry kT —% (22kV-240V)]
(FEEZkR< [RT—1] DEASM © HEREEYR
- R&DE A © HVRYRT—OR (BBZER. - BET7—TIL)
- EEORDHIEER . « EEMHW
- BIEEER [(#5R] %237 [Regional vy k7 —% (132-33kV)]
- TSONZHSFEEHE . F) o FURI—OUR(EZR., thh-EBES—TIL)

. EEFH

(S irfER O E - $EFK]

o [RT—U2] ZEHMMIE (BIRDHTEAL ., thEBMEHICEENEIDTDMHIE)
- IREIRERIL. R DIER. A [IEFOHEBEMEH L. RHOKEREKRE. 100m x 100mAy 1 THRIE
- Local®ykT—4IZ DLV TIL, W - s, iR Ethis, mEMISEEE
- Regional®y kT —2(2DWVTIE, With-#hfcEEE

o [RTF—=23] U —FvTL—ay
- EHMGNEIADTERTHEEEDORMBREIIHTEHVE—2 (BREERIRN A, REIBEEIEE T € F| (20184 (£5.88%) &

ZELLLGDRIIC. 2EXEDOMERTERE

*1 HFfr: CEER. Report on Regulatory Frameworks for European Energy Networks 2019, 20204 3A . p.86-90,

*2 HFr: NVE. Guidelines for revenue cap calculation in R,
9 © 2021. For information, contact Deloitte Touche Tohmatsu LLC.
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TCB187 A T HNTIE. HEED AT IYRINSGA—BETHR T YR INSA—LDRITIE
FHFRIABEHRIC HEBHNEFHEPEGREROZELITOTLVS

AT YRINGA—4 g TVNT—OEE

\ 4

TILTybiRTA—4

« CAPEX+OPEX o fBELINE=T)IRER
SUIR—BE DEA% 47 - ZEBRB=(FED

+ RYLT—=UK(GED)

S1I2R—U SR

(#ER] HEXa7

(DR DMHIE - EMK]
« EENWICKENGHEERITT (RLDARAD) SANBEIXERN S, SRR 7 X LRD100%IZEZE S H*L. P30

- THFIARE(BE. B, F) A, U7 (G, WL, F) . SR, ERR. i (A, AR ERD . EE., TELO S
BIEEIX, FEDERICRIZTTEZELZDHLI- LT, —HHAEESIN DL P8O

s EENMWICRBMENTOWVEWVMERERNHSHEE. TSOIL, EEDBRHIHE LN TEREARTHASUMICSIDTIHERT ST I
ATFTYGT I —TF(PSG) ICHFETBAIEMNTES
- TCB18TI&. TSO-8#t A 25 D4FHERZHEEL . R16HIIPSGIZKYEI TSN, HYIMFIXFFAE R ELHEH-TLVSH*L.po-13

*1 HFfr: SUMICSID, Pan-European cost-efficiency benchmark for electricity transmission system operators, 2019578 .
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REIIRA CEEDNEUZTIRZADT=H. D BEHIZCAPEXEOPEXD/IN\TU R
It TR T1I7E25 25012 88 . 1T ykisx5A—42F. OPEX
B (A TIZ7<{. CAPEX+OPEX(=TOTEX) &L TL\A*L p.19,4.39,40

PUE L) S 4

OPEX

« SRTLER(TUVI)—HY—ER NSV BHEE, &)

- MHREER (REBIXENERRE. BETEORTIZRIER. F)

o ATLATRECEE—T L, EHFaRI4—. &)

- REBELSNDOBEGEABOTHE, A—H—OTRM ARG, EEBELSTOLH-RFEOFA. F)

S AT D IE

- 5. HFHEEMORE

c BEDA—O~ADTHE

- TRASRORE BERHT. SAFLBFEROT—SLEIRE)
. WEDATL—S AR

o« A= )LaARMD25% U EDEEIE, TDERELKICERT

. BRIEEEHLER. BRAEHL-LEE . FRRERELLTERS
. e WRESORBIRIFNRAIIHFENETE—A. @EEHIEME
- YEDALTL—a R

- BEOI—OADZTH

o 1973FLRIDT—RIIREFTETH LM, EENDIEEIL. hEMEA

- B4R 60, y—T )L :50F ., BESS-HEXE 40F ., avkO—Lty
A—-Z D1k {#: 204

DHEEFIDLLTVELDD ., EDEFENSEICDOVTHIRZRE

*1 AT : SUMICSID. Pan-European cost-efficiency benchmark for electricity transmission system operators., 2019478 . p.19-25.
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DEARTICERAT A7 VT YNNG A—2ZBE T SR, SAM., T2E. EhEA
AetE. ERDBEFR. LWLV EMRILGSEEZERL TS

B 7ORTYMNNTA—ZDEERAE
> HNEM- - -FBEEOZENARIELNQUFO—ILTELZW) INSA—ETHBE
> &M -AENICEELARERATESLIL
> EEAREM - - -BAREICERSN., FHA- EEMATRELGIE
> BEHEOHR---BEHERLELT. N\SA—SBOEELMAEEREET. BE VT HIL

B BESNETINTVbNTA—4S

> BEAINFTVYREfE- - THFARRE. JVIRFREEEOERLTER (NEE. IR MBAEH. &)
FRIELTINI SN z/\TA—4

> EEHRBE (R - EBEBREDRRELTEESNI/NTA—4
> FYRIT—OR(EED) - TREHKEORS. M DEEZRRLTIHNISNIz/AS5A—4F

*1 HFr: SUMICSID, Pan-European cost-efficiency benchmark for electricity transmission system operators, 201957 H . p.25-28,32-34,
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EESMFEZAL-HTEE —FMm(TCB18) —

EEAMERI AT IDREZEDHAHIC 6REDTOEATEREINS
HEZBIT TS

6. Data SUMICSIDAY, EEA#TEXEL. TRl ~5. THRRETEGA-
iygs \ TmTI—EHHLSE
N

/ SO \ 05, £TSODT— SR HEER U THIE
&
: o LEOREHEN . REL-T 202, —Eit. 251
4, National validation

I
N\ T—5avTEBELT, . TSO. OV Y LAY M IEER
3. Interaction (&.g. workshop) #HEHRHF
S
| MEIHE, TSO, IV H LAV ML . EENWICERTS
2. Clear uides/templates T—REMLIT5:=HNREEHARETTLU—MEERK

&
/ 1. Asset system and audited financial stafements \ B RT — 2L BRERTINE
Y

*1 HFfr: SUMICSID, Pan-European cost-efficiency benchmark for electricity transmission system operators, 2019578, p.7.
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TCB18TIZ. iR D YU TILE . ANEDEE., JOVTAT 234 OlMYA
Z4%ZELT. DEASHT(IRSETIL)ZHAHLT=

DEAZ T F AL, BFEMICH, MEARELTORADE TH, TR CHEILILE-FETHD, ¥ p2.488
DEARMTIE. AR RELGDI YT IV BEEOT LT ANEDORELEZEEEMTES, P3040
DR RELDTSOD Y U TILEIFNTH THAD . SFAREITIICIE DR T ES, *1.p29.488

DEAS#TIZIZ. Z2B0T4T7S54OWMYAIZEY . VRSETIL, IRSETIL. DRSETIL. CRSETILAHBH.
BRIEDHER. IRSETILERBDFXRLLTIEALS:, *1.p-35. 511

Tourpury -)
BERE. X

« CRSETILTIE. BEBADT—RIITOTATI4M4Y
YL TRIZHDT=-. FD5H . HhE X7 (X100%LY
B<:%

« IRSETITIX. BEBEADT—RE7O0TATS4>
LIZHB=8. HFERA7(X100%E455

SIRSETITIX,. IFERRAT7DET. BED/PSEESE
NEFEINL HEORFOT A) b h/ A —3h3)

,/
CRS ,”

BERIE: N

INPUT x

*1 HFfr: SUMICSID, Pan-European cost-efficiency benchmark for electricity transmission system operators, 201947 A . p.29,30,35,36.
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TSO- 178t [T DLV TCDEAR TEITo1-#E . SN EROAT7 DiHE R 112ELT:
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{ e e 1 T4 eI 0898
=
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5
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*1 HFfr: SUMICSID, Pan-European cost-efficiency benchmark for electricity transmission system operators, 2019478 . p.37.
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NN L7
RIlO-er N

598

M=

1

@ Load-related expenditure
(LRE)

HRER-BEE~DOEH. RV
T—YDMERER L FRDFEE~AD
RAICEETHIE

@ Non-Load related expenditure
(NLRE)

T YA JLRIREEIZ =35 i D B
BZ2-EIE

2ER. ZESR. HES. VT8,
B RESE

® Non-operational capital
expenditure
(Non-op CAPEX)

TYRT—=OLNDEE

IT. BIE. E(BHERESL). F5H
A& D L3 - 2

@ Controllable | Direct OPEX

BRE AVTFUAR BHE

operational
expenditure
(OPEX)

Closely
associated
indirect costs

BEODATFUORF—LEXETS
INYDFA T4 RETE

IT.EE. 7OV MNEE, REFETE
RE.R&D. BE-T£-IRIE. ITHE.
Wik . HE (Operational) . Ti5E#R

Business
support costs

ERICEATIXERS

B, BB AR, AE.THE
(Non-operational) . IT. @1E. EEE
B RIR.CEO-J I —TEE

X EETIX., RFHERZEIX. TOTIXAL, National Grid ESOA &S

*1 T Ofgem. RIIO-T1: Final Proposals for National Grid Electricity Transmission and National Grid Gas. 20124128 . p.24-81.
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BEHSE —=HE-

NN L7
RllO-er N

[ LREJIX., EIZ. FRER - BENDEHROCEERICHERAS-OOIEICET

A& H (CAPEX) TH 5

NGET's Change
business Initial Final fr?'.“
Proposals Initial
LRE category plan Proposals
(March (uly 2012) (December | Proposals
2012) 2012) to Final
Proposals
Local Enabling (Entry - Shared Use) 1,313.4 794.2 1,042.6 31.3%
Local Enabling (Exit - Sole Use) 485.8 492.0 511.9 4.1%
Local Enabling (Exit - Shared Use) 508.9 227.5 263.3 15.7%
Wider Works (Entry) 3,695.7 2,558.7 2,551.2 -0.3%
Wider Works (Exit) 0.0 0.0 0.0 0.0%
Wider Works (General) 230.0 413.8 483.0 16.7%
Transmission System Support (TSS) 7.3 7.3 7.3 0.0%
Baseline LRE 6,241.2 4,493.5 4,859.3 8.1%
Strategic Wider Works 1,257.7 1,679.8 1,617.0 -3.7%
Outputs funded by UMs 0.0 555.0 731.2 31.8%
East coast integrated network
Preconstruction Request* 0.0 0.0 23.9 -
Best View LRE 7,498.9 6,728.3 7,231.5 7.5%
Real Price Effects (RPEs) 564.4 282.7 214.3 -24.2%

*Subject to the outcome of our consultation on a proposed framework to enable coordination of offshore
transmission. Please refer to the Uncertainty mechanisms chapter for more information.

*1 HfT: Ofgem. RIIO-T1: Final Proposals for National Grid Electricity Transmission and National Grid Gas. 20124128, p.26.
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[@ NLREJIE. EIZ. 7Y ILRIREIZIGCTERT S,

E(ZE9d5EB (CAPEX) THhd

*1 HfT: Ofgem. RIIO-T1: Final Proposals for National Grid Electricity Transmission and National Grid Gas. 20124128 . p.64.

19

Changes in Change in
. Ofgem . Final Final
NLRE - Asset LELEL Initial Ofgem Final Proposals Proposals
Z forecast Proposals oz '
Categories (£m) Proposals (Em) from Initial | from NGET's
AL (£m) il Proposals forecast
(per cent) (per cent)
Prmary Bl 3,797.0 3,456.2 3,556.6 2.9% -6.3%
type Assets
Switchgear 1,180.4 1,028.8 1,061.5 3.2% -10.1%
Overhead Lines 763.7 733.6 733.6 0.0% -3.9%
Transformers 573.7 510.6 539.1 5.6% -6.0%
Uncesmramd 827.3 738.2 777.4 5.3% -6.0%
Cables
Cable Tunnels 452.0 444 9 444 9 0.0% -1.6%
Non-Primary i F a
Plant-type Assets 857.1 714.2 780.6 9.3% 8.9%
EINE RO, 361.0 300.5 334.3 11.3% 7.4%
Control
Weskher Hetaten 116.1 104.9 104.9 0.0% -9.6%
Resilience
Substation Other
(Not requiring asset 173.1 137.1 168.5 22.9% -2.7%
replacement)
Other TO 99.9 71.4 71.4 0.0% -28.5%
BT21CN 38.1 38.1 38.1 0.0% 0.0%
Reactors 33.4 29.7 31.0 4.4% -7.1%
Substation Other 2 24.6 24.6 0.0% -11.0%
Metering T 7 TF 0.0% 0.0%
Total NLRE 4,654.1 4,170.3 4,337.2 4.0% -6.8%
Physical Security 146.2 0.0 0.0 N/A N/A
RPEs 452.4 237.2 188.7 -20.4% -58.3%

NN L7
RllO-er N

BRIFDIMBA -ET

© 2021. For information, contact Deloitte Touche Tohmatsu LLC.
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[@ Non-op CAPEX ]I, Ry —I LIS DEE (IT, 181

B9 %% B (CAPEX) TH5

*1 HfT: Ofgem. RIIO-T1: Final Proposals for National Grid Electricity Transmission and National Grid Gas. 20124128, p.74.
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(=N

N L1
RI1O-1 I

B, Ti#h-2EWF)IC

Final
Initial Proposals Change Change
NGET Forecast Proposals Total Initial Initial
Total Total Expenditure | Proposals | Proposals
Expenditure Expenditure over RITO- to Final to Final
£m 2009/10 prices over RIIO-T1 over RITIO-T1 T1 Proposals | Proposals
Non-operational
capex
TFO 62.8 43.8 47.6 3.8 8.7%
SAM 32.7 26.5 27.5 1.0 3.8%
Other 43.9 21.9 32.9 11.0 50.0%
Total IT
Expenditure 139.4 92.2 108.0 15.8 17.1%
Vehicles 13.9 13.9 139 0.0 0.0%
Land and Buildings 18.1 18.1 18.1 0.0 0.0%
Total 171.3 124.2 139.9 15.8 12.7%

© 2021. For information, contact Deloitte Touche Tohmatsu LLC.
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RllO-er

[@ OPEX(Direct OPEX) JIZ. BRE . AVTF R EBZEICEETHEEHTHD

NGET Initial Final Change Change
Forecast Proposals Proposals Initial Initial

Total Total Total Proposals to | Proposals to
£m 2009/10 Expenditure Expenditure Expenditure Final Final
prices over RITO-T1 | over RITO-T1 | over RIIO-T1 Proposals Proposals
Fault Repairs 264.9 213.8 229.1 1:5:3 +7%
Planned 387.3 300.4 360.3 59.9 +20%
Inspections &
Maintenance
Vegetation 26.9 23.1 23.1 ~ 0%
Management
Operational 123.6 106.8 106.8 - 0%
Property
Management
Physical Security 50.1 50.1 50.1 - 0%
Expenditure
Allowed 148.8 148.8 - -148.8 -100%
Innovation Costs
(incl. IFT})
Total 1,001.6 843.0 769.4 -73.6 -9%p

*1 HfT: Ofgem. RIIO-T1: Final Proposals for National Grid Electricity Transmission and National Grid Gas. 20124128, p.77.

21
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Eﬁﬁiﬁ _35"‘ - RIO-1 P Z| SN

[@ OPEX (Closely associated indirect costs) 1[&. EBEPAVTFURAF—LF

YT EH/INVIA T REXFIZETHEBTHS

NGET Initial Final Change Change
Forecast Proposals Proposals Initial Initial
Total Total Total Proposals Proposals
£m 2009/10 Expenditure Expenditure Expenditure to Final to Final
prices over RITO-T1 over RITO-T1 over RITO-T1 Proposals Proposals
Operational IT &
Telecoms 153.4 132.1 132.1 N 0%
Project Management 14.4 14.5 14.5 - 0%
Network Design &
Engineering 41.9 35.6 35.6 - 0%
Engineering
Management &
Clerical Support 40.5 34.8 34.8 - 0%
Network Palicy (incl.
R&D) 24 Bl 17.6 17.6 - 0%
Health, Safety &
Environment 44.6 37.4 37.4 N 0%
Operational Training 134.4 124.3 134.4 10.1 8%
Stores & Logistics 8.2 3.9 5.9 = 0%
Vehicles & Transport 24.5 24.4 24.4 - 0%
Market Facilitation 9.2 6.9 6.9 - 0%
Network Planning 37.8 34.0 34.0 - 0%
Total 530.0 467.5 477.6 10.1 2%

*1 HfT: Ofgem. RIIO-T1: Final Proposals for National Grid Electricity Transmission and National Grid Gas. 20124128 . p.80.
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[@ OPEX (Business support costs) |, &I 5XIEEKICEATHEET

Hhd

*1 HfT: Ofgem. RIIO-T1: Final Proposals for National Grid Electricity Transmission and National Grid Gas. 20124128 . p.127,
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NN L7
RllO-er N

£m, 2009-10 prices National NGN SGN WWwu
Grid

Finance, Audit & Regulation 36.1 3.0 5.1 3.1
HR & Non-operational training 12.6 0.6 0.9 0.7
Procurement 7.8 0.2 0.9 0.7
IT & Telecom 68.5 5.9 127 7.6
Property Management 351 2.4 6.0 5
Insurance il 3:5 3.9 2:9
CEO & Group Management 35.8 3.2 4.8 2.6
Business support total 2177 18.9 34.3 21.2

© 2021. For information, contact Deloitte Touche Tohmatsu LLC.
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EUFRERTIEX. mRT—O DR EMEZEHFFIT DO, FEEMEN ., BEGIRED
APERBRLELDTHAINSERELTWAS(— AT, BRGHOMEILLKD D)

m E(p.2. (16))

> ... national requlatory authorities should ensure that transmission and distribution tariffs are non-
discriminatory and cost-reflective, and should take account of the long-term, marginal, avoided network
costs from demand-side management measures.

AEHEEEHE.BEEHS) (X, AFT. REGIRMRBL. FEERFARFIRDAVMILSEEE NS
RBPDRIET—IREZEZERBLI-DDEGD IS, RFEIEEAANBERLGTNEE S,

m FRHIBEBEIDMERR (p.14. Article 25 2. (a))

» ... connection and access to national networks, including transmission and distribution tariffs. These tariffs,
or methodologies, shall allow the necessary investments in the networks to be carried out in a manner
allowing these investments to ensure the viability of the networks:

AEHE(EERE BEEHR) OCENOERET DA EHIE. RYNT—VDRBREMEMRITT S=DITBLEGTI
BaARMERBRLE-LD TR I NIEEDEL,

*1 HAT: EU,
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BRAN T, ﬁ%i_*ilﬁwi,ﬁ.ﬂE‘JEE&E(zl::xh@)iﬂﬂ&'l‘i&%%@%ﬁ'l‘i’&%&bét
DEARBBOE, ZLOENEHEZBFRELTVS

B HEHAIIL(p.7.4.(21)

> In all 22 jurisdictions with a multi-year regulatory period, the tariff values appear to be calculated ex-ante
for all the years of the regulatory period or updated every year, based on the methodology defined for that
requlatory period (e.g. tariff level/values are updated in some jurisdictions by taking into account yearly
variations of the cost amounts to be recovered).

BN ICHEWNT, BRIPARMNERFELLGHE - IS TE, BEME L RFAR P OEREEDERAHET D
M FEEBERELTWS, (BFERELTHLSE- BN S, SRRN—UF]R)

B OXMDORBREE(ERD)TFRIE(p.7. 4. (22))

» Setting tariff methodologies for multiple years (and allowing their revision only under strict and duly justified
conditions) can support tariff predictability, while regular update of the tariff level/values may result in better
cost-reflectivitv and if done based on a pre-defined methodology can also preserve a level of predictability.

EHEDERHNLGCREIFARND RREZED ., T FRICERSN=AERREREICEEHEZTAE T
I'ct (BXD)FPRIEERDENTESD,

*1 HFfr: ACER Practice report on transmission tariff methodologies in Europe. 20194128 . p.7.
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$R | B A E D225 E DN 205 EA R RSB ERELTNS
— & E- OB LTS AL —

S | FRNE | EEES0¥EV(IL T | EREE | EEES0sEv(IL
(5) (FRH RN EREDIZS) () (FRHHRNEREDISE)
A —XM)7F7 1 N/A s e e TSONFTHEFREE., £ F
RS R E DA ERRE o7 L [\ ZSRES
R)L¥— 4 (REHEFHER RSB PIZE Y7 =7 5 BF
: 2T2D) noeeILe | 4 | EE
TNHIT7 1 N/A o524 3-5 B
oarF7 ! /N_/A Jlz— 5(B%E) |BE
*78R > &% Kk 1 @&
73 3 |B% AL L 3 @
e EHGL |BE _ pi— e
IZF_ZT’ E&ELEL %f*i%?ﬁ\iﬁﬁ%ﬂfﬁfltﬁﬁﬁéhéif 20/3%7 c payes
71>7>|~ 8 BE (BMDIHED LRIX15%) SRR AT =& 5 % B
IR 4 BF AORZTF 3 (FREHEH10% U LELLDIGE
KoY 5 B FHARE P ICRET HAIEEEHY)
X)x 4 BE ARAY 6 B/E
NIH)— 4 BE RAIT—FY 4 BE
FAILSUK 5 B RE 8—5IZERE |BF
13)7 8 BF 7AW UF 5 B

*1 AT : ACER Practice report on transmission tariff methodologies in Europe. 20195128 . p.8,9.
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NN

HEDEEFE (TNU0S)IZ ’JL\'C(i BEEDEZTDRIEEIZARIGELTHE
L.E-.BE. . HFKSEELDOFREEZARLTNS, CNLICKY, FEEHED
2B & :L-*f—@%%ﬂimiw%ﬁli’&ﬁ&)n\é

B TNUOSOEtE A%

> National Grid ESOA, ik& SN 1-%5k (CUSC : Connection and Use of System CodelZTRE) [ZHE DL
TEtET %,

> HERICEEOLHEENELH A, REIBREOIgemD A ZENBLELLD,
B ZFEEDTNUOS

> REIEIEARE. HREEOAMEEICENT, REOT—2ZRAVENSFAREHET D,
(1EB:3AXK. 2EEB:7AXR. 3EAE:11AX, 4EEB:1AXR(EKIRE))

B TNUOSOF3kEF Al
> BE FRSEENSEHR -ARLTLSD,

% BLE ¥} £ (DUOS: Distribution Use of System) £ BERESNS
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RETIX. BE. FESFEETDEEHE (TNUoS) ZEHRIICFHE - AKRLI-ET,
BEERIZOVWTIH1ERICHELELTLNS

TNUoS (REMfIER®)

—20204F ., BRI — —SEESDOHEB 1 —

~ XA, EFH. AR
XS5FEENEEER IMAIR KB KB*x

Shared Not = £
2 Conventional Conventional . s
Generation Tariffs R?uanrd Ss::d R:.:‘du.l Carbon Low Carbon Interm'ttent 40% Generator(,ﬂjj % KK’SJ‘J‘C)
Tarif  Round 80% 80% e
Load Factor Load Factor Conventional Carbon (X A1, /3 (7%
(E/kW) (E/kW)  (E/kW) (€/kW) (E/KW) 3000 i
<TR) . Conventional Low Carbon (&
1 North Scotland 2.769204 | 19.343367 )1(-3.957024 | 25.986922 28.911935 16.4053584 - —
2 East Aberdeenshire 51687207 | 11 461338 14 625061 | -2 957024 | 22 079326 25 004338 15 252584 2000 ;jJ > 7kj]) #l‘ﬁﬁwﬁmémt
jtf:ﬂ“i 3 |Westom Highlands [ 2107080 | 18 040007 | 14 477674 | 3 057024 24 263102 | 27 158637 | 17740640
= 4 |Skye and Lochaish [2 148126 | 18.04900720.603372| 3.957024| 20185799 | 33.324474 | 2.956347 e
IEL\ 5 |Eastem Grampian and Tayside 2 h O71774|13 871332 | 3 0657024 22 792784 25 567050 16.302018 z 10
6 |Central Grampian 78 | 15.117330]13.462523 | -3.957024 | 22.710436 25.402941 15.552431 =)
7 |Argyll | 112.024375(22.320214 | -3.957024 27.908632 32572675 | 24.172940 0.00 s
8 |The Trossachs 3837400 [ 12 024375] 11 016346 | -3 057024 | 10 032064 21416234 12.789075
9 Stiingshire and Fife | 2.58086¢ | 9 808981 [11.174590 | .3.957024 15.410702 17.645620 11.141158
10 |South West Scotland | 3.097320 | 9.938717 [11.211857 | -2.957024 | 16.060595 18.302927 11.230120 -10.00 R
11 |Lothian and Bordears 4.035856 | 0038717 | 6527067 | 3057024 13 251450 14 566873 6 545530 ~
12 |Solway and Cheviot | 1.979590 | 6.468804 | 6.272022 | -3.957024( 8.215227 9.469631 4.902520 e @gﬂ ‘j. . SE Fﬁﬁ Wi i N g
13 North East England [3776379 | 4.920072 | 4 005003 | -2 057024 B 967407 7 7686806 2 020598 L &
14 |North Lancashire and The Lakes 2046847 | 4020072 | 1130803 [ -3 0657024 2037723 3 163884 0 854502 G) % 75\ K% L )
15__|South Lancashirs, Yorkshire and Humber | 4.233420 | 1.150888 | 0.089581 | -3.957024| 1.268771 1.286687 3.407088 30.00
— |18 |Norh Midlands and North Wales [3840197 [ -0 327350 3057024| 0578714 0678714 | 4087968 f B8 4 E B 98 8 3041 19 0804 1506 7 18790 30 98 70982 05 4F
17__|South Lincolnshwe and North Norfolk 1.806850 | -0 273693 3.067024 2370128 2370128 4 (N)'\’){H Gonoration Zone
18 _|Mid Wales and The Midiands 1218588 | -0.028482 2957024 2761222 | -2.761222
19 Anglesey and Snowdon |5 147345 | | -0 029898 -3 957024 1.166403 1166403 3 96 o J020Y 21 s 2021/22 v 2022[23 vt 2023[74 st 2024/25
20 |Pembrokeshire 9 544406 | -4 657463 3.967024 1.861412 1861412 | -5820009
21 |South Wales & Gloucester '3409833 -4.612735 3057024 -1.237229 1237329 | -5.8021 18 |
ﬁnﬂlj: 22 |Cotswold 3 182205 | 2 788406 [ -7.382005 | 3057024 -4 454328 5026000 | -10 204567 [
2 Central London 6.303901| 2.788406 | -5.940109 | -3.957024| -13.582287 -14.970309 9.781771 - ]
] 2 24  |Essex and Kent -4.206659| 2.788406 -3.957024| -5.032938 £.032058 | -2.841662 jtg{‘ lj: =1 l' ) ﬁgﬁ 'iy" A
ﬁ'lf‘ 25  |Oxfordshre, Sumey and Sussex 1658203 | 75 -3.967024| -7.721518 -1.721518 -5 010124
v 26 |Somerset and Wessex -1.568385| -3.075136 -3.957024| -7.985518 -7.985518 -5.187078
2 West Devon and Comweall 0.132718 | -5.503010 -3.957024| -8.226714 -8.226714 -6.158228

*1 AR Natlonal Grid ESO, Five-year view of TNUOoS tariffs for 2020/21 to 2024/25, 201943A . p.20,25.

s . - A A AORNAR /A A
nationa J"H’~*w" om/document/140806/download
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REEHEDREY (VI
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N>
2 N\

RETE. BF. FRESFESTDEEHE (TNUS) ZFHRIIFHE - ARLI- LT,
FEERCOVTIFIFFIFHELEL TLS (RIR—D O FREBAIRE LR

TNUoS (/MEflERE. REMA)

—5EESDHB—
Zone Zone Name fpoli(\,l:lzt:) (Z:Ii:l:liz) (Z;Iizv:’zhs) f‘?/isvﬁ‘) (Z‘Siuz:) Non-Half Hour Demand Tariff (REER)
1 | Northem Scotland | 3.135707 | 3.196488 | 3.311748 | 3.320459 | 3.591269 =
&R IE 2 | Southern Scotland | 4.102770 | 4.213553 | 4.332216 | 4.375051 | 4.666100 1
oa R 3 Northem 5.334874 | 5.619969 | 5.775604 | 6.117829 | 6.415903
4 North West 6.204346 | 6.451229 | 6.784847 | 7.260094 | 7.573785 .
5 Yorkshire 6.175672 | 6.428278 | 6.635574 | 7.074013 | 7.384818 § %
6 | N Wales & Mersey | 6.245607 | 6.500632 | 6.768349 | 7.402389 | 7.866025 | | =
|7 East Midlands | 6.807672 | 7.164893 | 7.403947 | 7.896440 | 8.280347 %9 e
8 Midlands 7.081417 | 7.366189 | 7.660807 | 8.248315 | 8.709694 . %gﬁigﬁsﬁfbﬁ_
9 Eastemn 7.561043 | 8.007055 | 8.259110 | 8.694809 | 9.108206
10 South Wales 5929393 | 6.308471 | 6.762420 | 7.390372 | 7.633387 LRI S I e . e SO L T L SO
11 South East 8.030463 | 8.462366 | 8.780692 | 9.220280 | 9.650550 e
_ﬁ._%ﬁld: 12 London 6.365499 | 6.600507 | 6.877640 | 7.234772 | 7.594039 SRR IARULE: TN =B <SSNTNE
=1A) 13 Southemn 7.661438 | 8.046580 | 8.386545 | 8.837506 | 9.268258
| 14 | South Westem | 8.008709 | 8.387963 | 8.885190 | 9.088439 | 9.523873 — D
EEBITELY [ EE=A

*1 AR Natlonal Grld ESO Flve-year view of TNUoS tariffs for 2020/21 to 2024/25, 2019438 . p.16.
29 -

n L s://www.nat igrigeso.com document/140806/downloac
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BIROERIEKRIZHLD., FICDSON X EREAR M+ DAZEICEYRTE
HWNELSRIENH =AY, FI3HLIFIE, FIEZEB(CKYBEINT-

B BFEIRILT—EBMWID R A2 (FE 280 R &I #ARS &) *2
> REHREIRMI, BEHEICKYEELGLEURENEIRETHY ., EEFHEEL THRUIRSNAANETIIAEL,
> RIEIREIARME, FEEHEIC. EHMICTIIEL BERBEINDIRETH S,
> EREREEEEFODEROZRFIREARNEEIUNTESLEHAAICLT, KYKVREIRIEZ D(ARETHD,

B RHIHEIBNetzAD R A (5 28A R HI AR ) *2

> DSOITERASN TLHIRRMFZERIT. RIFEREIA M T2 CEIR TSR, BURICREEANREET S, £Vo
REAHY. TORR. FFREONEN., Frviaon— FPHAEICEZEEZRIEFT,

> HORFRBERR T HCLET, REREZRIETDHELLIC, BOHICERGERAZEETES,

v B3R HIHAR (2019~23%F) KUY, HLsRIZRE A Capital Cost PremiumIZZEE I, DSON X EIREIR
D EIURFESEM SR ELT-,

*1 AT : Federal Ministry for Economic Affairs and Energy. 2016 M it &
*2 HF: BNetzA, Evaluation report pursuant to section 33 of the Incentive Regulation Ordinance (Short version) , 2015528 . p.12,
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YR — O BEENERTARAETIONTYMEEIZ DLW T. BEE(EXDEHESR)
HWET, O~BDAHTa)—IZHEELTLNVS

RIOC2D 7Ty MMERDIRS:

@ BEMNDULDYIUMNERYNI—H DM

Network companies must deliver a safe and resilient

e network that is efficient and responsive to change
)
o? r%
& %
& % O BELRYVNI—V1—YF—~DBEREL
Meet th Y—E RS
ee e
needs of . Network companies must deliver a high quality and
_Cod""”"“‘"" reliable service to all network users and consumers,
. u'litlv:mk including those in vulnerable situations
% *
LO 6\0
9, \2 ls
”ef)‘, o' @ RrYrT—ODEIRMERFIL
In

o
2
(o) A - .y
Mentalty sus® Network companies must enable the transition

towards a smart, flexible, low cost and low carbon
energy system for all consumers and network users

*1 i : Ofgem. RIIO-2 Draft Determinations — Core Document, 202047 A ., p.22,

https://www.ofgem.gov.uk/system/files/docs/2020/07/draft determinations - core document redacted.pdf
31
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RIO-2TIX, TO-3#IZHBDO 7O T yREE“Common”(ZHIA T, TO 3% TfA
AIZERET ST T vMEIZE“Bespoke”#E ALT-=

B “Common”&“Bespoke”*1

Common TO-3#ICHBDT IR TVEE
Bespoke BEHOBEE (BEXDEESR) OCZTOMRAT—IRILIT—DEREZRIRL. TO-3t1 THEAI
ZE&E"E?’%T'? i~7 vER

m 3FEFOR A

Licence Obligation
(LO)

Price Control | EDRRTISUICHIEOTEHRSINTWVEWEBRZISHEAIN., RifiICEENICKS
Deliverable (PCD) |f15 (Bespoked/gdH DM ELN)

Y—EADHREEZRZ-ODAtT4T T, FTERD2IEEENH S
-EE¥| At T47 (ODI-R)
-IXFEHA T4 (ODI-F)

PRI —OBREENERLGETNEELLE VO RIEEDELE

Output Delivery
Incentive (ODI)

*1 HFT: Ofgem. RIIO-2 Draft Determinations — Core Document, 202047 | p.22-24.
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NN L7
RIlO-ZrA N

2019F 12 A(ZOfgem~NRHELIED R RTSUICEENETIN T YNMEEDA.

BespokelZDU\TIE. 20207 A IZ0fgemM &R - H TZ#TO- 3%t IT@E0L 1=
20194 20204 20214
5H 12R 6 A 11 A 4R~
O . o () [ RIO-2GEE) >
st Ofger@n/\ FSTMRRTE RARRRE (ECE (3202345 ~)
RE EstigH:
RIIO-2 08 (b9
E\:)*Z . ‘ : ’AFaﬁtT'J‘/O 128 2B
TS5 IRESTE 2RES Ik o—0
7 2 2 i . o
3DDRT— ’77!'\11/3! — L —TF R EBIAR | RIRTE
- Consumer Challenge Group = fEIE D1
- Company User Groups
- Customer Engagement Groups
7H 9H
TILTyk
o EDRRTFIC OfgemlZ&d HXRBMEHR
alo TroRTYREIE Bespoke®
LEFEND K ER - E T @ AN

*1 A : Ofgem, RIIO-2 Business Plan Guidance, 201949A . p.38.
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7'7 I‘j“}l‘*ﬁ'*&% _E =], iz“ - RIIO-ZE g

72T yhEE“Common” (F10IE B T5 N TLSHY, TDO W, B A“ODI-F”
DSEBIZOWTI, BEFMA LTI HERSNS

TITyER 2K a8l

R—R54 B#E{E: 147MWh (RIIO-1TIl%316MWh))

Energy Not Supplied . e = 5 .
= = ODI-F*2 |42t T47L—k:16,000E/MWh(£TOE)
jil\ N f~ —E'E‘ _: E ,.' & ;]E% o — > ! R ~

Quality of Connections Survey GEfi o —E X RE)| ODI-F*2 | Aot T4 T DEMIZRIO- 2OV EEIZIHETE

R—RF74VBE:100%

. i I _fN l‘ﬁ - *2 o —_ > >
Timely Connections (24 L") —75 &%) ODI-F* | e L FIR A — R LA =1 —]-0.5%

New Transmission Infrastructure Projects ODI-R | IFEICEELZ(THART—IORILE—~DRE

@ Maintaining a safe and resilient network (&M DL YTV MERYET—HDH#EF)

Common 100MELL E D TEEHRIZ, FEEEMZHHTOTEXD#E

Large Project Delivery ODIF™ | e oL - o, BEANF LT £ BA (THEIHRE)
Network Asset Risk Metric PCD |ERIEOEMBZACHEIEIZN I LHEIZERTE

Network Access Policy LO |ESO&LEEELI-EFEEEEICEALTI2EDOKPIZERE
Environmental Action Plan and Annual ODI-R, |[EikF1b.REFEFEOEE. JTAMIILE READZEICH
Environmental Report LO |9 5EEZHMEILT HIEET. CO2HHHIRK BEF LT
Insulation and Interruption Gas Leakage ODI-F*? |SF6EDNREMEN ADHIF BIZFERE. FMILSERIRTE

Visual Amenity in Designated Areas Provision | PCD |E{EDNERDOHEE T, LIR:4656mE(ETOHE)

*2 ODI-F: #FMA o T4T DBEAXR
*1 H AT : Ofgem. RIIO-2 Draft Determinations — National Grid Electricity Transmission, 202078 . p.11,12.
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National Gridl&, ELRRATSU(ZENT, TO- 3t TEGIZERET ST I LT vk
151Z“Bespoke (ODI) "Z#4IE BiREL=H. N3EH L., OfgemIZKYE T 1=

‘ OfgemNBEE
79r I iaiE M
faR A
Environmental Scorecard « National GridWRIET7 V23> TS5 (EAP) EL TR
RETI2aVTSUICETH7TEBEDE | ODI-F | AFR | HULERIO2DBEFERER TESINTHS
B FE % + 14 E& B < E14h) s BEWAOEUOTATDEENEEILIN TS
o DT T YEIZEIQuality of Connections | &E
Accelerating Low Carbon Connections FLTWS

(ER BB EEAD RIS ODILE | 21T |, B =R, BHROHLEEED
Bespoke ETHIEMNHLLY

RIIO-T2 System Outage Management
Proposals to Reduce Constraint Costs o TOLESOMEEIZIFERTIN. /1o T14T%

(B BBz EERT onTo-31 | OPF | HT | e i c o T, A ARIA LY
LESOLMEHE)
Outage Management oD | HITF |° A D77 +F v ERET Quality of Connections | & &

(FERICDEEEXHTERE) #ELTWS

XBespoke (3 :PCD) IZDWL\TIX 17IEBIREL. AEE A KER. BIEENA TN

*1 HFfr: Ofgem. RIIO-2 Draft Determinations — National Grid Electricity Transmission, 202047 A . p.13.
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TO-3#E AMERIZERE/T BT VTV HEIZE “Bespoke (ODI) "[2DULV T, 3t & &
DIZEHI7IEH DA, 1218 B NOfgemIZLYE TS 1=

B 2019F12AICTO -3t AMRHLI-EDRRTSUIZH T, TO -3 AERIIZERE T 5 “Bespoke (ODI) "[2DULV T,
20207 HIZOfgem(d. BEEHER (KR -FAT) @ ML= (EXEZHDORIZFHARIX2020F9A)

S, K1t MR ZELT-Bespoke (ODI) IZxt3 %50fgemD BAEFER
K ER T
_ 1185 H 3IEH
National | « 874532 FS528+57HEEB OERE (ODI-F) Bk RREEADR LS (ODI-F)
Grid CEMEEAXMNERTA-ODESOLDEHE (ODI-F)
AZE XIS DIBIRERKETE R E (ODI-F)
318 H 118 H
SHET |+ EEERICELIFEE ~ O (ODI-F) CEHEEIRNMHERT SO DESOLMEH (ODI-F)
cBRERFI—FT GER. AT FHUR)DEER (ODI-R)
c BRERFI—F5 (TR AUR) DFER (ODI-R)
115 H 818 H
« BIREADT=6 DAL o HE(EIR I (ODI-R) AERFEFEDBAICEDBEHOXDEEH (ODI-F)
cEMEBHREEY TSAFI—REICLDIEKRZFEIL (ODI-F)
SPT « AT—IHRILE —~RETHEHZRNBEDHE (ODI-R)
RERBZAIEOREIEDESNRE (ODI-R)
CEMEEAXMNERTS-ODESOLEDEHE (ODI-F)
it

*1 K : Ofgem. RIIO-2 Draft Determinations . 202047 A .
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ROBFHIEAMB THAHRINO-2(2021~26%F) . ZTDXADRIO-3[ZDLVT, TOIZK
SDNAITEEEZT7T I T yRELTARLTLNS

NN L7
RIlO-ZrA N

B TROT7INTYMI DEBESNBDIEEICEHTHELOTHY ., EREICRLTRENA o T14I DT ESND

FDILDTIEIGELY,

TrokTyk*t
TO | FRHIHRE :

TIRNDOTIRIES EERANDOIRIES RiftER T

15.265GW _ 18.87GW
RIIO-2 274 NEEF 1770519k

National 139.22m£ 113.12m£ 200.00mE

Grid 13.49GW _ 5.032GW
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70— (AN-Ff) TRSN TV,

FHETHR(EER-T —E 2 ERD FTRE EF e R0 #ig
Time Series Indices and Growth Rate (Labor Productivity in Manufacturingand Service Industry)
120 5%

10 . - ]
’_ e " _ n 1 15%

2 8 34 8 8
|
|
|

112(3]4]56/7]8|slidi 21 2/3]a]5]6]7)8 st i1 1]2]3]4]s 6] 7] sl i1 1]2[ a4 5 6|78 shdrira1]2]3]a]s 6| 7]s[aldr iz 1]2[s]4 56|78 sharf1d 2
2015 2016 | 2017 2018 ! 2019 2020
WERE B (%) (BET 2)(B5#)  Percent Change from Previous Year (Manufacturing) Cright axis)
TERBLE (%) (- ABEI(EH)  Percent Change from Previous Year (Service Industry]) Cright axis)
HMERIENBALETE)(EH)  Lsbor productivitylndesxof Manufacturing (left axs)
HEHEESEEH -EAEZEI(EE)  Labor productivity Indexof Service Industry (left axds)

*1 AT BARSEEEAE. £EMERE <EXR A REESERE >
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ERELLEAT, EXEXOFTBEEEFIS

I8 EE T

B EXHCRLE BR-HRKEDISLEXRENREEXZOFTBEEMEETEL,

HPIRE
AXMERAELER-REETHAZEM XBEBY—CAX LB S REFE H2BE TOMOY—CRAICEVER

*1 HA: BAREEEARERR—

EXR REFBEEN MEREEN AEBFEHEER
(20185, MEZLADT-Y) (54 70 (20185~ FLEHFLAHT-Y)
0 15,000 30,000 45,000 60,000 ‘ - 0,000 _I.l:q:-'f—-"-r‘lrﬁ
THENE S E i GRS j".‘l‘
TR E — 24,45 {2 | 24.74 132071
THREIEE B 13 —RER — 214
| — RS [ 19,17
Pl el P S PR, [ 12,974
SE¥E B o LA TSR . 125311
— 2 ) 7 se TS — 11.85¢
fL3E mm o SFLSH-T/ T (- 10,592
g EEE @ 7 06 RTINS [ 500
WP EFHE-L A% W s P =
o ST 387
R HEEE @ 4550 COMDBEER B2 5983
ETOMOT—EZ B 3,608 iﬁﬂuu . 5,62
EASEY 2% @ 3170 fitstsdS W 2500
BilkER B 2sw BUSd DR 10940
FEEEFHHIZLL-0REERAEER *Y—CAEX RS- HRA XEDX I EEIH BEZES REY—L

LR—U  FEEXRDFHEEEMKE

https://www.jpc-net.jp/research/assets/pdf/fOb1c3b456fe8df5c4f005433755c7f2.pdf
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CORRTZUDEETAER

EDRRATSU 1. User Group. RIIO-2 Challenge GroupMEZE L 1-1%[-0fgem
~EXEHSI., OfgemICNZANVTEEBZTDOHERFIELT/ERT S

N>

RIIO-2VA N

EORRT S0 rooa—J)b (i
20195 & 202045 &
Q1 Q2 Q3 Q4 Q1 Q2 Q3
Ofgeml=& 3%
ESHRTSEE SHR @
—HE2R—T SR 202046H
RIIO-2 Challenge v L j;%ﬁjg%
GrouplZ&k5 o . 2020%1A
ESHRTSLEBE g g /W eoxzisvozans
HBIR—U BB [CE89 HLR—H R
i
User GrouplZ&kd 20194 12H
ESHRTSUEBE i i ESHRTIFVNBENE
HBOR—U BB ' i g [CE89 AL AR—MMRH
|
p— @ ® @
2019%7H 20194 10H 20194 12H
ESRRTSY EPRRTZY EDRRTIZY
1RFS MR 2£F77HEH'J

*1 .':l:'.'ﬁ Ofgem RIIO-2 Busmess Plan Gwdance 2019/10/31 p.54.

12 .‘:HFJ’r Ofgem RIIO 2 F|naI Determlnatlons -Core Document, 2020/12/8, p.1.
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ESRRTSDEETAER oI

User Groupl3FERIIZEESN I HEEREDFERICEDE. National GridIZER
fEZERL . T DXL R ZOfgemIZEHREL TLVS

B 20174 ---National GridIZ&AEREEE A B

National GridDEEL1-FAE REFERENSEON-RT—IRILT— HEEDELE

- 3ENT—HavS « FERALEWEEICEREERATERLINEEEEN RN I —IERET ST
(33DABBMMDABANSI) |« HBEELKISHEICRASMEZRMT S

« FUSAUNEER s IRIF—RATLOEMIZHIELTLNIE
(670# D EIEZ5Z5R) o RYRT—ODNEBOBEIHLTRETHEIE

« AT—URILT— EREES. |+ HEHSOREANRETSHIL
2000 H LA EDHBEEICK |« BHEMESEHEILE
JOHRE - RYRT—IADEHERSICTHIE
« BIHTHAHE

M 2018%---7HA~11AIZhITTAE DL EEENE*?
B 2019%F---1A~10AIIHhFTTRIDEEFENR

> ERCHEERABTOHERICEDE. National GridIZxtLTEH1654-DEEEEL . ZOX IR REZER
B 2019%12A - --User GroupmsNational Grid~DI5HEEIREEZ DX IGKREL R—RMELOfgemIZiZ H

*1 National Grid. How we’re listening to our stakeholders. 2018, p3-10.
*2 P : National Grid Independent User Group. RIIO-2USER GROUPREPORTNATIONAL GRID ELECTRICITY TRANSMISSION, 2019/12, p.2-5,
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ESRRTIZVNOEETAER

RIIO-2 Challenge Groupld, EEENSIRHINIEDRRATSUEEEL. it
15 B Z &SRR TEHMEL 7L 7R—F & Ofgem(ZIRHL TLYS

RIIO-2 Challenge GrouplZ&AEE

ﬁ(P?'f.‘/lZEﬂﬁénf %E%%% ﬁX ﬁxm%%%% %ﬁ
A = i A 1 -
WA EEEEIER Tpe S EH
December plan ratings NGET SPT SHET NGGT Cadent NGN SGN Wwu ESO
Track record from RIIO-1 nfa
Business plan commitment/assurance nfa
Stakeholder engagement
Outputs: vulnerable consumers nfa n/a nfa n/a nfa
Outputs: customers nfa
Outputs: resilience
Outputs: environment nfa
Towards NetZero/Whole System
Digitalisation plan
M-;nagjng udcenainty nfa
Ftticiency
Costs
CBA and Engineering Justifications
Finance
Rating
+ ﬁ Green Note:

Amber/Green Efficiency for ESO addresses whole system

Amber ESO specific outputs included in ESO section

Red/Amber

TTad g

/
/N

RIO-2

N

*1 tH7fr: Electricity and Gas Transmission, Gas Distribution and Electricity System Operator sectors. RIIO-2 Challenge Group Independent Report for Ofgem on
RIIO-2 Business Plans, 2020/1/24. p.10-11. https://www.ofgem.gov.uk/system/files/docs/2020/01/riio-

2 challenge group independent report for ofgem on riio-2 business plans.pdf
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ECRATSUNEERTOEX

OfgemIFEDRRTFUZHICERXREDIARNEEEZT HEELIC. EXENHE
BRI HMEICE AU TATDEEZITD

B OfgemIEIBEEMNOZELEESRRTSUEEIC UTEEKET 5.
> JRMEE=HMIE63-67TR—USHE
> EDRRTSUATATDERE
ECRRTSoA02oT4TDEETAERH

NN L7
RIlO-ZrA N

Stagel >

Stage?2

)

Stage3 >

Stage4 >

ECRRATSUMN, BESHh
TW5EEHEFEELRHEAR
ZEFELTOAHERE
TEwELS=IGEIE
TOTEXR—XZA42MND0.5%
ERFILT1ELTHEE
RKRAT—UTAREKELGST=
BE.LEBORAT—IIZTHR
%2 ot
(BIZRFILTAHFFEESN 55
BlEHDB)

- BEXRENBRELICVPEERRE
(CPV:Consumer Value Proposition(&
BEENECKRRTISUANTHET S,
BoMNRE-FROAEEFILHBL

NBDHEEEICHLUTIRE T & 8#M

&)

« OfgemIZBRHENT-CVPEIRENIZNE
« CVPOEFEIZEEL T, User

Engagement Group & URIIO-2

Challenge GroupMbigHiEh =L R—

WAE Ji Y (s

ORNEEDH T, IEY
- EFEEAELV =8I
MTFINF-REFELH
BIGE. TDEEEDI0%
RFILT10ELTHEE

« JRMEFEDH TOfgem

MBELAVFIT—2
SYH ELaRXMETFAE
LTWABTEICHLT. #
DENITHLTTOTEXA
T4 T L—ERNT
f-iEZHRENICME

T

HEN - RFILTADHZEILTOTEXD £2% LA

*1 HfT: Ofgem. RIIO-2 Business Plan Guidance. 2019/10/31. p.46-50.
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ARAFDEEF

OfgemIFEXEMNRHLI-EDRRATSULMREH ML BXBEDEEIR M
BEEID

Xk
o

"N L7
RIIO-ZVA N

Ofgem|Z&H1THIARMERE BEENALOEREEE
RIO-1TIXBNEBEEBLDAFI—ILBEITHOTLV =D, &
WEEOEHEEICEBEND--= SRIO2TIXEML TLIVELY
LRE HiESED < —_ —. 1z L&z A T
e > e 2T 5y | BERRMT STt
NLRE BAR— BB
CAPEX BB LA FT— )R, Engheeind | EnmERAOLE CHOR
Non-Op BEEMAM, SIS Papers | REEOBERR - RAERH FER
CAPEX UMz EBREEEEND T -
EER—U B _ e _
=& | BEREsEORSHE
ROFI—yBifix & Ef-(E Vetrio taplos | CRFISIRIS - RURRKEH£H)
Direct OPEX FRTHER x xtREARM <
—66R—T Bl Supporting | ESRRATSUOREIEEEDF
OPEX |[[Closely Associated papers | #&aAHILEMMAT HEMEH
Ll BERMHSVERSH | S E— o
Business Support DbIR—U B Plan Data iﬁﬂ%ﬁf}dﬂd)ﬁﬁﬁ%:?&-%&ﬁ}ﬁﬁ
Cosle Toriiokites RO FHTER

*1 Hifr: Ofgem. RIIO-2 Draft Determinations for Transmission, Gas Distribution and Electricity System Operator, 2020/7/9, p.50-52,
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AAMDEESE RIO-2 5

|

OfgemIFE D RRATFUICEREH SN TV DRIFEREDLEMEPIE LS., REFE
ZHERLEZRIC, WEIXMDZ A EZTIREAT S

N/
Vil

Need Case Review Network Asset Risk Metric Assessment
Engineering Justification PapersHIZEEEH IN TS UTOER Network Asset Risk Metric tablesNIZEEEFH SN TWALUTOESR
IREET B v HIE RS
o RIEREDOBMM-BENGTLES o FEHEIR(RIO-2IRHIEAME ) ;REETE
- RCEHZEF-THDERBRO+7E&E (ERERFEMGE)

Cost Efficiency Review
BEEIANEERRE) FEEIANEARTESE) BFEMHIRE

o REFATZEIZTOMDIRIO-1HABI D FERIFHAM . TRIO-2| |« BEALINEWLEZEIRNE., | |« EENBICTEEEOHS
PR DOF YT REBEMIZEHL, COSBNESNVAERVFI—Y EEENSIRBIN-FFMIE BREIRANDERD LREEIL.

Bffie L TRA WERIC. BHTLICERE LRE+NLREZ{ADIZ VA
. BFRAHEC LS TEREOTMEE . (L FT—I R ZEMO T AN LR

DIENSVWAZRANTERE TRHLND

(ELGERNHIEEIL. BEREETI)

« BEFEBOENDRBOERFEL. TE2DELSDEANZNERIETIE
NUFI—VEMICRDEHDEREMEN O EXREN LR
HEnf-EmMEHNELEL—DLETE

*1 Hfr: Ofgem. RIIO-2 Draft Determinations for Transmission, Gas Distribution and Electricity System Operator, 2020/7/9. p.52-54.
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ARXAMDETEAE RIO-2 72

Non-Op CAPEXIZZDEHBHIZIGL T, BG4S HETEEIND

TENE - /N B ] - B A IT-&1E
LUTOEHREEICERE BREHELZTNUNDORERE BEEIC UTDADDEEIZESLAGAS, 480y
SDEL.ITNTLDEREZETE HILAVMIKBEEFIKE

* RIO-1IHMICHEITARBRIBEDEE

{fi{& (MEAV : Modern EquivalentAsset | |+ BEXBEHEOCEMA - BEREOESM

Value) Iz, HEZaAXMEHZEE EXENFBLE-EHRIC EYLGERE o SRR IS EET
e s BE A A ED SREAOERIL

RIO-1#AfEIZH [+ HCAPEXHIZ, HEX . UY—ZDIBH AT

AR ESHBEIE - REXREBEBECER T o
 Engineering Justification PapersIZ&2 R”Oi’ﬁ’iFEE“:jiHé: ﬁtﬂéﬂaﬁﬂ%@ T HRORRILENEL

BN TN ESEEEELINORH BAREERICESE. BRIETILE

EIRL frRL

*1 Hfr: Ofgem. RIIO-2 Draft Determinations for Transmission, Gas Distribution and Electricity System Operator., 2020/7/9. p.56-57.
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AANDETEF*
RIO-1 RO EEE-RIO-2HARBI DT AEDSE/NSVAZEEELL T, Direct
OPEXMEHEh 3

m

L4328 HORIO- 1B DO EEE. RIO-2EAR D FAIEIZ

RENLGWNGE

N/
/N

RIIO-2

L% EBORIO-1HAM D EMEE. RIO-2HARI D FRIEI
RENHLEE

(DUnit Costs 7 7O—F

2 Average Annual Cost7 7O0—F

RIO-1#if. RIO-2HBIBI D EFNENICDONWT. R ERIEMTERE)
MolEf 1 ZEHL. ZO/NWSLNAEDQEMICRIO-2EAR DI %8
WE 1ZB+AZ L Thirect OPEXEZH T 5 5%

RIO-1#AfE. RIO-2HIBDZENE N DFEHEREZHEHL. TD/N
SWVAHDFEHERE1FELEYDIRMLTEEAL. Direct OPEX

cHEHY DA

RIIO-1#f§(2013-2018)

RIIO-28R%(2021-2025)

BEEF .| RE | R “FR . PR FA
HR | ° KRE |7 Hfl A = Hi{f

]

RIIO-25AE 0 F 8 & {iff o

RIO-1HAMI D EFEEH [ & B ¥ | Direct
S8 | OPEX
DINSWVEEER : :

2z |z = & = T 7|z = & = &
m A A B A B %L [m B A A A

i O e | | p) IO
13 14 15 16 17 18 19 20 (21 22 23 24 25
RIIO-25]F4

RIIO-18ARS
| RIO-1EARDFEHER | l Rno-mraﬁlqum%ﬁi |

14 .

RIIO—‘IﬁﬂFBE]U)qZﬁJ%ﬁE]& Hi-Y |1 54 Direct

RIO-2HIRI D EHERD # F OPEX
INEWAEEERER ' : :

© 2021. For information, contact Deloitte Touche Tohmatsu LLC.

*1 HAr: Ofgem, RIIO-2 Draft Determinations for Transmission, Gas Distribution and Electricity System Operator, 2020/7/9. p.58.
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ARMDEESE

NN L7
RIlO-ZrA N

R —OBXICERBZROLGUVOPEXIE. BEFE N DEEELZALV-EREF
THERZEICEHIND

Business Support Cost(BSC)

Closely Associated Indirect (CSI)

Fik RIO-1EAR D EA&(E (2013-20184) [(CE DLV -ERIFE ST (/N ZFiX)
B TILE TO4%t GEETO3#t + A R#iX11t) x 65F =242 T )L
mEAEH B RERBREDEEME
- B AR O B (RZ%)
(MEAV : Modern Equivalent Asset Value) | |l CAPEX
C IR LBE LR
RHLH (FTE : Full Time Equivalent Employees)
* TOTEX
B Z3—FH
(EEBLENRABEDEVNEEET H1=0)

*1 HFr: Ofgem. RIIO-2 Draft Determinations for Transmission, Gas Distribution and Electricity System Operator, 2020/7/9. p.61-62.
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ESRATSVDOEERE .2

Ofgem® v+ —IiREIERFIZ Mz, OfgemAA DR R LEEE IS LEMNSE
DRRTSVEEEBL, BERFIZIToTLNS

Ofgem
| | | : | | |
E-Serve & 3_*";“ ;E;*_'f" 15145 3P B4 e S MR B P TR ERERF SETEERFY
|
[ | | | |
FyrT—o IRLF—DRTL I =

BRAGMELZEELTAI0ARENLAZa—F vy T OEEICEEL TN S, BAMICEARIZET S
OfgemiBHEADETYLT | |FEMF—L BAICETIEMAF—L R T7AFVRF— L, T7A4F VIV IILETIILF—L ERIRE
(2018F 11 AXHk) &Y OREICETEITF— L. SIEVAZMICEITSHELTF—L. TIZALIVOZT7) ) F—LAL. TAVT
I R—Tr—FDRENBEEL TS,

*1 Hffr: Ofgem, Ofgem organisation chart, 2021/2/1, p.1.
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RIIO ZVA N

RIIO-2 Challenge Groupld X IZHAF R R H & & THEESh., 5DODFEMMIGH
TOIN—TFIHDNTESRRTISUERRETS

= N o P 1 Y

DIIMm D ¢ LIS DTSN o foag el
=411 0 =N L,d\ru T (P e a
NIV=£L ( E " el L-;; T UIUuU :q,‘

B RIIO-2 Challenge Group® FIZ(E5D2DHTJ IIL—THREM . RIIO-2 Challenge Group®D A2/ \—%ZFDEFE

[SIECLTHITTIL—TDERELTERT 5. BTV T EFIMGRMTEEEISRESNZEDRRTS
VERET D,

RIIO-2 Challenge Group

B2
BE EEES - IS/ CRILEE(2014-2016). XESSE S L E(2011-2014)
BlER B P ETRE AT A 73— (2011-2015), EEFRFEEREH T/ \1H—(2004-2010)
DB OB BEEILGHBEEAARKER. EERHREETRIZBRIIN—TER. oYLV AORYTILA
A IN— Lyl -OUk #88%. BRARBRBEEEE. BR/ AV I5FESF—T7IO/3 R, OfgemArybhT—oA4/R— 3
U MIE BL5F#E S . Balancing and Settlement CodeiT:#8 . BERREIRILF—BRN\IFHRITIL—TEE

HI5 -7

|
| | | | 1
L= FY AT T o IRILF—ERif-

LSYIVR- el Iy OHEE I7AFTVRTIN—T RiERETIN—T
=V 7 A ik e e el gn—7

*1 HFF: Electricity and Gas Transmission, Gas Dlstrlbutlon and ElectrICIty System Operator sectors RIIO 2 Challenge Group Independent Report for Ofgem on
RIO- 2 Busmess Plans 2020/1/24 p 10- 11 pS ‘ 2020

2 tﬂ'ﬁ Ofgem RIIO ZChaIIenge Group Members Blographles 2019/4/29 p1 5
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EBMEESRAOBRINAE —Fum —

wu%’ﬁ%‘ HICRAIBRR. Ry T—07 7 AMEIZEO—REHEEL. 1D, EHI
BAGE -5 [TRELI=MEZRTSGE N EERELTLNVS

B RyRT—UT7 X #E (Article 14)
» 1. Those charges shall not be distance-related.
MEEREICICCEMEREELELENE,
> 2. Where appropriate, the level of the tariffs applied to producers and/or consumers shall provide locational

signals at Community level, and take into account the amount of network losses and congestion caused,
and investment costs for infrastructure.

HEICIE, EEOXR, BEHEE, REREBEICRIEREZEDL L,
» 5. There shall be no specific network charge on individual transactions for declared transits of electricity.
BRIOEARE -BEITHELI=HEEREITN L,

*1 HAT: EU.
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BHEEEAOERSE — KM — B

EUTIE, EERMOERHRAZR>TEY. ALY — R TOXESTESHER
HEBICRLIERIL, FEEME (FEREEFOFR) CRPRTLHEEFELTNNS

BRI D
i '=F|/\E slr L2 fete - E
m ARAIE, ALY —> (Bidding Zone) I THOREERET| L LEMEEIC =

[=]

ET5DTHY. EUNETHEERFEEFERRISERINS,
m ZFHEY (Article 75, 1)

» Costs relating to the obligations imposed on TSOs in accordance
with Article 8, including the costs specified in Article 74 and Articles
76 to 79, shall be assessed by the competent regulatory authorities.
Costs assessed as reasonable, efficient and proportionate shall be
recovered in a timely manner through network tariffs or other

appropriate mechanisms as determined by the competent regulatory
authorities.

(EEBFETNLLEMEEICRIEAR.) AHREOEEEZRIT. &
By dOEMLFESh L, FEEME T (TR HHEBEAE T &
B9 AFERICKY., 24 LY —IZERSNZTIEE SR,

1BV —VDOENIFEAETHAHN.
ST — R T4 TIRX—
A2)TIZIE. BRO W EETH

*1 R EU.
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BEMEHBERAORINGE —FM—

EUTIE, EEREFZLEREEZNRMICITIOIC, 1HRIMIBES HHE
DIREZEK TS

B EEREI L R EEIRIOAETHENICITIOHIC.EUTHDIAFIMSEELBATEOHEETR S,
(ZE£RAI(EU) 2015/1222*1 B FE(3))

B EUTOLERITISEE L ATIEOHEEZRZ=012, TSOF. BELE=AEIZRSTALY —BOF BT EEER
EXTHEITLIVLELH DS, (EERFHAL(EVU) 2015/1222*1F 5E(4). Article 1)
(X EEBREFFTE I A o) B : Capacity Calculation Regions(CCR))

B Market Coupling Operator (MCO) A%, 7L X LZEF-T, BYEBEVEFHNESE S, (EESHRAI(EV)
2015/1222*1 5 5E(5))

EUTOI1BRITIS D E*2 EUTOTIH BTG I DE*?
— Single Day-ahead Coupling (SDAC)— — Single Intraday Coupling (SIDC)—
« 20144 RA1A - 20184 FAA
« 31MDTSOE. 16ADNEMO*3(Nord Pool. ¢« 32MDTSO&. 15DNEMO*3(Nord Pool
EPEXE) SN EMCO. EPEX SPOTZ) A&/
« EUDHEZEDISNM, T TEN TS « HFEDITORTLLETEGIZE

*1 HAT: EU.
*2 HF: ENTSO-Efh—LR—
*3 Nominated Electricity Market Operator
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EMEETERAOBIRNGZE —XEE—

BHEEHERIZ. N\TOVTHY—ERAO—EIEEN. RIFEFABETHD
National Grid ESOA'BSU0SEL TEIYRT S (TOAEIYR T STNUoSEILAI)

N/
Vil

B N\SUUTH—EXIZRAHERIL. Balancing Services Use of System Charges(BSUoS) &L THEIIREN S
(CUSC 14.29*1),

B N\FUIUTH—ERIZE, LT EENS, *2

EMEE

F 45 (Firm Frequency Response. Fast Reserve, Short Term Operation Reserve. &)
HENENRE

TARURJRKRUR

TI9PXE8—h

ftt

B BSUOSIE. TNUOSEIFELY, REZEICERICHENERESND,

B National Grid ESOIZ. 4D DEENFNZ NI LU TR L Z(+. ZOREICSLTE#HENIU o T4T
(R—F R RFINNTA) DT EEINDEHAHELG->TEY . ChIZKY . N\Foo T H—ERDHEREER LTINS,

Y

YV V V V

*1 HFf: National Grid ESO. CUSC Section14.

*2 AT : National Grid ESO7R—LA~R— List of balancing services.

74 © 2021. For information, contact Deloitte Touche Tohmatsu LLC.



BEMEHEBERAOBRIINAGE —FY—

HEEFOEMEEGRIL, HlEIFgaIXELTHRONS

B TERISRTERX. flEFEEaXNLTHERDHLNS (ARegV § 11(2)) .
> 17. BEMEBICKYRLE T S4EE (Renewable Energy Sources Act § 15(1))
(UTDL~3E. EHARYNT—ODHIERASNSIER)
> 1. BFFERRTHEECORIZFEA T HMEE (FRAI(EC) No 714/2009MArticle 13)

> 2. BffERRTOREEETHLIRA (FENAZ, BFERBOBEZH -8RI HEMICELTIRY
[ZERT55E80H) (FRAI(EC) No 714/2009® Article 16)

> 3. FHEDEOHOIRILF—EAE

*1 T : BMIVGEFR B EHE & R#E4) - Federal Office of Justice GEFREE L B) . ARegV.

75

© 2021. For information, contact Deloitte Touche Tohmatsu LLC.



SRAERODERLKREAEHNERRORE

SEHERDERCEERMRANTOP2PENNEIDILKRICEYEE SN DFEEH
TEMEFDTAR/NRAFIVZHLT, RELAREFSNTLENEFREL S

D BETHI A ¥ OURILSEAOS e, BERH TRENS. BARELROTAX TN
FERRTOP2PENEE]. EXBHEDE HZ RMHITHE SEREE. P2PE HERE
it DV2CE DB RILANES . BNDERAELEL, R e e

Q@ RMBEARBENEDT D,

@ LARZa—F vy THIENDTTIE ERESEEOMLELIX ®
e, RENRBEICEHLLT . FEEREIZEY100%[EURT
ZEAEHAHELGEOTIND, O T LR ZaAa—F v - 2RHE
N EETHESNIAEHESEMIMELFDOARELS,

@ BRELT.BESMEBELITSND,
® BLESHEZREET L. "HERDERMNSHITED

© AEEMEEMDELIT
(LARZa—F vy THlE)

@ | BEHSEEOMLE

BERKHEDLREFHHLET, AEHEICISRMERDERMEZSOIBELHIN, LRAZa—FvyT
DT TIE, EARAMELLRICE R, RIEZ100%EITE S,

IRK*-l%tt—%—%m&’)t B.BENHEEICALLT IO ETNELGSLOER D DEEERNS TS0 FI.
BRETEADFERENZS, MA T, EHE (KWh) DEIRANDEFHA o T1THINEGD,

B OREREEALELA—Y—ICEAEHEEZRT AZLHID. BIREREBETHELTRELKREL,
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B ZE[ENational Grid ESOIE, TERMDEY. BE. #ik. TEE. BRH(EHHAREKED). BEIHOKIEHTO—F
TvTEERL . REMRICAT-ERIEIZRYEA TS,
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*1 Hifr: National Grid ESO, “Operability Strategy Report”, 20194128
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80

KEDRTOISOTILLMP (ih g2 BIFR FRE4E) AR ZFEHRAL TLVA7-0 ., i HiEZE HITEN R

BDOXNREED, FDT=6HEZLDRTO-ISOTILPivotal Supplier TestXomiig S =7 2 # (FERCD 15 &t
TIIEEH T ELE—IB) ZBL THIGME TIIE<KERAR—XTORWEINFRIN TS, SAE TS
TlEPay as Clear A TlifgZROTN SN, ERAN—ZAANTBITEIEHFIHEZE(IRTO-ISOT:EL
NHd,

R TIET—ILFIEDIRAIIVEEER IS IFHIEN— RN TH D=6, thiEMWHIEZE DT
FDBRZNT—EHIF (A F)TRAFI)ZADRAAVISURE) ICRESNTULNS, A NTHIZGTIEZLD
[ETPay as BidAX TIRILF—lEEROTEY . MIGZENITEDEZEN R EHM THD=0
REMITZEL-HGIREED T NP ILTH T, BERINTERBADLERET SV TI+— LA
BENEATNSD, IRILF—EEDREIZELVTPay as Clear AR EZHEAFETHY . miHELR
HEITDODWTHRET R ELEHSTLNVS,

A=) T7ONEM(ZEE AT FBRETHISED L \Energy OnlyRE DT — L AR RAINT
BY . FHRUO>BFOHEERSENEFRINTNS, 7oUI)——ERXATSETHLRIBEOZE Z AHE
FAEShTWAA, HEEDESEAIEEZEITA-HODFZMBRFNBEAINTINS,
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(1) ME~ LB

FERC

ERCOT

PIM

BRI

M

81

HREAK
EFIIRE (Order816)

ERTER% (Texas Utilities
Code Sec. 39.154K%

Chapter 25

Rules § 25.504 )

ERTRRH

FERRH (REMIT)

ERTRH R OERRH

gL b

MiZ 70 OF LI EAETBDORERE (RPZKNETV) ITLER20% U EELLE
EEDNEMNTHEZITS,

Pivotal Supplier Test: FRRABNRDBEZEICETE T 5. RFZITH L THREBHBENE
N EEI>TWASHEEHL BREKENTREXEOHRKELLEL THEZITI,

REZRFEEREDLREL2ED20%EFIBREINTULVDA, FIEITELVBEERRETRILF—F
B <AEER BB ENSNRBETREITIZXEZEIMEXRAZELTVEGWERGENS,
LY —EXTRAEAZRBICLESMELGEIBEENKELTEZITCNDEE. THX
BENITEERGEINDAREEL H D, TDMTHIEZE HDOTHECEESHEDERIRIERG %
DREEZZIT=15E . FEEILB EHNEFETE (Voluntary mitigation plan) = A B ERS
SOERDBEZIT. FHEICK > TITENTHET. MEXERATHEEREEZITHIEIEALY,

ZRFAE A (Regulation) HTiH D AFLIZH LT, B Z &(ZThree Pivotal Supplier Testh{T4
NPivotalDFIE N THN TS, BEAEMICIEROEFEIZM [+ TAncillary Service Optimizer
[CEoTERTEDIRILYF—  REFAFHEARV - RABNORBELGAEZITIN. TN
L RIFFIZThree pivotal supplier testZZEEL TLVS,

REMIT (REGULATION (EU) No 1227/2011 OF THE EUROPEAN PARLIAMENT AND OF
THE COUNCIL of 25 October 2011 on wholesale energy market integrity and
transparency) DERNELZRICTISZERZERELTLS, FEIEIOHREHELHY . 5
XENTEDERDENDHLHGEICHAEEZERL. ERBICTEENRIND,

Too3)—H—ERXMGIZHITHERTRF

TS5ARF vy THRHEMNREE LN THY. 2020F E (X$15,000/MWh (1,000H/KWhIE ) [Z5%
FEINTLS,

Z M EREHIE (CPT : cumulative price threshold) EFEIE N ZEH&FIBEAHY . 7 BREI1Z48
L9 52,0165/ 2—/\)LOIEIZEETHEN —EEEZEBZASE. LEDETDOTUIT)—
H—E XO G & (& LBE$300/MW 7Y . — BRI #E#E T 5,
Tooo)—H—EXMGICHITHEERER

BN 5| {fif& H3$5,000/MWERB Z & . AERIEZHEXENE AT DK REHRAL. FRRELGI-FXEHE
[CREZHRATEIXEDRBEZRD ., AR EEZEENKRT S,
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(2) BRI EEH

B ERCOTTIEMG 7RV THIFEREZERL T S, 2019FIZHE T, EREFTHR ARV Z XA
AT+ TLuminanth 20%Z 8 2 A37% RV 43%DTHIZ T 72 FEFL TULNVA,

B CDI=HERCOTTIXTZUV I —H—ERDTHGEHRIAZREL. V7L AL LTOHERBEIEEHRETL T
WS, VT IFILLERIZEWTE TOE M CEREIET A ETAZYMNEATIHEZESZT A S ETH
FHG MR R EEAREICT HEDTH S,

2018 2019
Responsive Non-Spin Reg Up Reg Down | Responsive Non-Spin Reg Up Reg Down
HeEXEH | 43 34 32 33 43 30 32 39
QLUMN 2% 41% 14% 41% 2% 37% 14% 43%
QBRAZO 3% 6% 9% 3% 4% 6% 13% 3%
QLCRA 11% 7% 2% 5% 11% 6% 4% 3%
QEXELO 4% 0% 9% 4% 4% 0% 13% 5%
QAEN 3% 5% 4% 6% 2% 7% 3% 7%
QOCCID 12% 0% 1% 2% 12% 0% 2% 5%
QCPSE 6% 4% 8% 9% 3% 3% 5% 6%
QFPL12 0% 0% 9% 4% 0% 0% 9% 4%
QNRGTX 7% 2% 1% 0% 8% 2% 1% 0%
QEDE26 2% 1% 14% 2% 1% 0% % 2%

(HiFlr) Potomac Economics, “2019 STATE OF THE MARKET REPORT FOR THE ERCOT ELECTRICITY MARKETS”, 202045H

82 © 2021. For information, contact Deloitte Touche Tohmatsu LLC.
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B ERCOTI! 7N TlITexas Utilities Code Sec. 39.154 Limitation of Ownership of Installed
CapacitylZKUHEBHREBRT=ED LREZE2AD20%EFHBE SN TLVA (2000511 A HARR) AY. Chapter
25 Rules® § 25.504Wholesale Market Power in the Electric Reliability Council of Texas Power
RegionTHIEI CELVBAFREIRIL T —REZHRRERFEEDNDSNREHZRETHIEEXE(E
MEXEHEBLTCUWEWERGEND,

B £f-§25.504TCTHERY—EATERERAZKIBIZELRIAMIELLIFEENRELTIZEZTLSIEE.
MG RE AITHEERGINDAREMENH D, TDMTHIGIZE N DITECEESLEDERIMEREIE
DRAEEZZT-15E6 . TXE (LB EMEFETE (Voluntary mitigation plan) # AR EEXERZE S DK
RERT. FHEICHSTITET 52T, MBXBMAITHEREERTHLIFAL, Calpine. NRGR
U'Luminanth’ B EEFIETEZMHEL TLVD,

X Exelonld2018F 4B ICREREE=EN5%E TEI-1=-1-O B FHEFFTEMN RSN TS,

X LuminantiCBEAL TIXU7 L2 LTOEEBE LA RIRSN-IGEICE THIBEMFTELRERIND T
EIZIE-> TS,

X BEMEMEEIFY —2HTHo=2006FCBASNTEY., /—F ILHIZHEITLI-2010F 1ZHIEZE
ZEHLTLVRLY,
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84

FERC®DOrder816 (2015F 108 AR) [C&kSEK TG E N DIGEL2FEENH S, TIEE AL
MEBEHONF-HI(CHE T, BRIEEICE DETIGZB NEF THERENT-IGE. BERETOA
LAEHIND, BEEFITH-EEEFIIFERCAHRE-ATRINS,

> MG 7o ML LICEEMZEORFEEE (RAZNVEL) ITEER20% L EEGHIEEXRS
MNENTHIEZITD,

> Pivotal Supplier Test: FRIRKENFDOBTEZEICETET 5. MBEICHLTHREHBENENT
[T EEl>TWWANZEHL., BEHGENNREZFEOHRIGELT LR LTHEZITI,

X HiHEL T 720%D B HLE2007EA—4S —697 Market-Based Rates For Wholesale Sales Of
Electric Energy, Capacity And Ancillary Services By Public UtilitiesD;¥21MD &5 &, BlIiEE D
19846 A 14B & BT 5H MRS 1> D FEE“The Department [of Justice] is likely to
challenge any merger satisfying the other conditions in which the acquired firm has a market
share of 20 percent or more.”[Z& <L TS,

© 2021. For information, contact Deloitte Touche Tohmatsu LLC.



(ﬂEmMFEE%

'1 i

u

2 Thiras al Supblier Test® R
JN \,} WED) Three Pivotal Su pplier lestVl){Ax

B PJMTIXZ XFAE A (Regulation) itFMD A 100%

FfLIZHEWN T, BRI &IZThree Pivotal 90%
Supplier Testh T 1 Pivotal D H|E H1T1H
NTWS, EAMICIEROBERICREITT 80%
Ancillary Service OptimizerlZ&>T57 &

DLH L%~ REWAT ARV =X 7o%
ﬁjj 0)#3"@“3::1‘%:(%"9‘ I:Zd)%u. (=) 60%
k) Z11OH%. TN EREFICThree

pivotal supplier test#EMEL TLV3, 50%
2 AR HAF i 7 (Synchronized 40%
reserve) . R2FFFIERIHF {5 7 (Non- .

synchronized reserves) [ZDWTIETARD
Ehe(XFRA £ THESNTOVEWLWATIEE 509
RMEE THERRIZG LTS,

Pivotale BESNE-BEEFPIMOEES 107

5EREMBEEXICH->TANTSIL 0%
MNRDHON, BERALMENF YT ELD,

Py £,
7 o /\

—-_—
ﬁ‘

—
-

2015/1

— < O NN NN O M
I S S NN NN H S H S
N - = = = N = 00 =
— O O O O +#*+ O —+#* O O
O AN AN AN N O N O N N
(@ @\ o

304

=

B IR TR -EIHAFim 7D

(HFT) Monitoring Analytics, LLC, “State of the Market Report for PJM- Volume 2: Detailed Analysis”, 20174k ~ 20194 ik
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< Regula“onl_-ﬁiﬁnﬂ Lg{tl:i > &30 =RDy Nonramph Ramphf#
PIMTILBF w8 (- = REHE 7 £ | 12/1~2/28(29) 00:00~03:59 | 04:00~08:59
(Regulation) DEFZEEZEH TS, 09:00~15:59 | 16:00~23:59
B NonrampBFfEl & : 525MW & | 3/1~5/31 00:00~04:59 | 05:00~07:59
B RampB§fEE:800MW 08:00~16:59 | 17:00~23:59
5 | 6/1~8/31 00:00~04:59 | 05:00~13:59
14:00~17:59 | 18:00~23:59
5N 9/1~11/30 00:00~04:59 05:00~07:59
08:00~16:59 | 17:00~23:59
TotalCompetitiveSupply — (Supplierl + Supplier2 + SupplierN)
RegTPSscore =

Regulation Requirement

% RegulationfiiG~DIGFLILENOIBFEXEEF DS EIERL. Regulationii5AZEZEHETRLI=X
O7NLIUT THo=5EIZPivotalEBBRESIN D, ERI3EXEETEETHADTII AL, L1EESE
ELN2EREBIINEBDEXRENDREZEELTHIREZITY,
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(2) BRIREEEH

No. | E%& HisH ETMW | ##EET(MW) | RegTOSRO7 | 8
1 Alpha A 15 _
25 0.8 Fail
B 10
2 Barvo C 25 _
40 mAMRE Fail
D 15
Charlie E 5 5 1.2 Pass
Delta F 15 15 1 Fail
Gamma G 20
H 5 35 KRR EEE Fail
K 10
6 Theta L 10 _
20 0.9 Fail
M 10
140
140 — (40 + 35 + 20)
RegTPSscore_Theta = =0.9

50
X FERESOMWTERE

({4 Fr) Cheryl Mae Velasco, Engineer, Real-Time Market Operations Regulation Market Issues Sr. Task Force, “Regulation Three Pivotal Supplier Test”,

2015118118
87 © 2021. For information, contact Deloitte Touche Tohmatsu LLC.



(2) BRIREEEH

B Y7 ILEA LHIGICEITHTPSTARIERS|T

YEICERIN . EERM R ERICH(T i Hia
B TIB R RN DT EEERT S E M TER s
ST, TPSTRAMITERNDEERDEY $ /MW

Thih. RSI3;>1&5>1-FFEH Pivotal&
RAINDZDHEITIEAFLMEIF vy TH
RE LMD, 2019F DT ILEA LTHIBIZEL {ExP bomcmeo o
THRryITHFEEoN-DIEMWhR—XT ' c

1.3% T&H>1= (20184 140.5%) .

Z:l 1(51) 21—1(51) —=Sj Pc __________ '

Y

RSI3; =

> D.J&‘E&.mn%ﬁﬁ#zﬁl WELTMWES S

> YIS :P.D1SEITET HETOHRIFZEREET D
7‘—&')[ M\gg;,ﬂtﬁ/\l\nw« DFAX GEliR 2 EC IR 24 :
AV ARMTHA-OREINTWSIENRE) %
FEL-DODRE

> Y2 .(S): Efr2tt M EHIE S MW x DFAX

» S TAMERHEDEMIE S x DFAX

M ___________H\_‘(".l__

O

Si
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B HJTAIL=TISOIZE T BPivotalit i E DIEE ITMF T LITRE T %, LRSEEEFERRET S
3 pivotal supplierT ArZEFERAL TS, BMRFICEVLVTEEL2AARBDRZRITDREBENEEE
MORREDOREVIEEEOHEELXTELSINV-LDEZTEZLELTRET AWK EICITECH
W7o —H—EREED),

residual supply of counterflow

Residual ly Index(RSI) =
estdual Supply Index(RSI) total demand for counterflow

RSIKIDGEEIZHEEMIZIERFHER LTINS,

(H ) CAISO, “CAISO Business Practice Manual- Market Operations”

RSIAIR & T=> -2

RSI1 RSI2 RSI3
2016 9 54 96
2017 64 136 197
2018 35 114 336
2019 0 38 145

(HFlr) CAISO,”2019 Annual Report on Market Issues and Performance”, 202056 A

89 © 2021. For information, contact Deloitte Touche Tohmatsu LLC.
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@BEMNEMIZE(+2 75— —E (it 6]

TS —4—F RIS+ BB HIEE

B TSA R vy THREINEELSNTEY. 2020FE (£$15,000/MWh (1,000H/KWhIEE) IZERESNh TNV,

m RIS ERERIE (CPT : cumulative price threshold) SFE (XN A {EEHIEAHY . 7EREIZHH YT 52,016
B A A—NIILDEEIBEEFHEN —EIEZHEASE UBEDETHOT I ——E XD G |{if&IE L

FE$300/MWELY , —BRE#EEE T 5,
o) —H—ERATBICHEITHERETR

B ER5|fi#& A 85,000MWZEBZ H& . AERIZHEZERS I AIR DK R EHRL . RREG-EXREICRAZE
BT AXENREZERD A ICREREZE LRI B,

14 000
202018 ~3R7> oo
VSY—HY—ERME l ‘
fili e OO HE#5 - VLl
s LBR$300%
£ .
g & FA
$ 1500
=
§ 1200
200
600
200 ‘ g {
(W] R ‘ | | Yl i [
. W IR A, L 1 [ 1) alh
29-Jan  G1-Jan 2-Fso  4-Feb  B-Fsb  6-Fsb  10-Feb 12-Feb 14-feb 16-Fsb 18-Feb 20-Feb 20-Feb 24-Feb 26-Feb 28-Feb  1-Mar  S-Mar  5-Mar
s LOWET S MiN s LOWEYr 60 S6C wemm LOWEr 8 SEC = LOWeY reg Administered pricing cap of $300/MW
Raise 5 min Roise B0 seC == Roise 6 56C === Raise reg
({5P) AER, “Wholesale Markets Quarterly—Q2 2020”, 2020484
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(2) BHINIEESEH
[8Z]INEM7 2T —HY—E AT T$5,000/MWEE Z -4l

Hornsdale Power Reserve &R & &I _E 1F AfLES T ERE

% 900 @ Hornsdale Power Reserve
[TEA—RAFSYTICHRES
30 L 12500 nr-FEtTH5, 20184
7A8BIZIRILX—THIZE®D
. - (A& = A =2 11 B R BRI 1
- L —E RO E
= ] 1N N1 . BEIhof,
=18 - 7500 €
- 5000
- 2500
S ® g & 2 ® 3 B Z 3 &2
L] Lo o (] [¥3] [#5] L= [ =) ] o o
wm w W = o = o o - o o
3 = 3 g g g = 3 = 3 =
. Fixed < 50 < $30 < $500 m <$5000
<$10 000 < $12 500 > $12 500 — Dispatch — Price (RReg)

(H A7) AER, "Report into market ancillary service prices above $5000/MW- South Australia, 8 July 2018”, 2018%11H22H

91
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B PIMTHETGXENENMEELLTEREALZITISEDHEKREE. EEMRUVTIVRLARCADEEX T TENEY
TH%o

N scoReal Time TMP ( ) ) Pumping P (MWh)
168 T ping Power
Pumping Power Cost (MWh) = .

\/— 16g Pumping Power(MWh)

(BE1BEROEHRLTLANRADT—EEIYETE)
L RISEEMHFRAEMELLONBRALLTRESNS,
o ZEMBMEES

$ $ -
Fuel Cost (MWh = | average charge cost wh) ef ficiency factor

MWh Discharge
MWh Charged

Efficiency Factor =

— R E A (Regulation) TTIZEAAIL T DIRICIEILLTOORZEHEHENTED,

$
(Hourly LMP (MWh

Hourly Accepted Regulation Of fers(MW)

) x* Hourly Net Energy Consumed(MWh))

Energy Storage Unit Loss ($/MW) = Average of 7 Days

o T RLARKR RERETER
o HEEXIIBEINTWVEWD, BEAFHAELTIREBT ST IURL AR XIZIES7 500MWhDI—L %R 5.

(K A7) PJM PJM Manual 15: Cost Development Guidelines(202049 A 18 #%hhRk)
92 © 2021. For information, contact Deloitte Touche Tohmatsu LLC.
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B AT+ /L=F7ISOTHE M TG E NEEFM D= Default Energy BidshiTHhN TULVNEHY, IKAFKED
EEXITRDBYTHD GKEBLEEBM. TIVFLARVADREEH L) .
Hydro Default Energy Bid = Max|[Gas Floor,Short — term component, Long — term component]

Gas floor 1.1 % . * Fuel region gas p7 ce
= 1. E
MWh gt g l

Short — term component = 1.4 * Max|Day Ahead;, Balance — of — Month;, Month Ahead; 4]

Day Ahead; 3L TWAN\ITLOFTHE =Y I RILX—mIGHEEA T VIR,

Balance — of — Month, :7/\7LT®MBalance-of-monthE —2 etk A > 7y X, Month Ahead, ,:
INTLTOREBE—V (it

Long — term component : §il HE—J T3 )L+ —m5{fi4& . Balance-of-monthE— 7 £ ¥fitk . E A
E—V LIS DRKRIETLINELONS, STESNSHAMIIETREEAIZIKFL . 35 A DETEEE AN
HNIL37 AR DIEENMERASIND,

B FEARNAFKETHREBKICGas floorDEZA AZERHT S ENTE, BEIEORN-ZENE B FE
EMETHENTES, EHEDT IA4I/LMEIEZ (1) KEF$0.00/MWh, (2)&RFF51$1.00/MWh. (3)A X
X 71$2.00/MWh, (4)/E 71$2.00/MWh. (5)7K 731$2.50/MWh. (6)H R X 71$2.80/MWhZE L4 >TLVS,

B ZOM. ERtR TOBREDMPESRI H2ELTE BEI0BHED THI25%0 M E F sz AL
HTELTED,

(H ) CAISO, “Open Access Transmission Tariff’, 202049 A 98 F%hhk

93 © 2021. For information, contact Deloitte Touche Tohmatsu LLC.
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California ISOIZEBMZE) T ILAALTHIGTERAT5=-ODHIERELZEDH TS (2021 FFLEE
IRFRE) o RyPa—) - a—T43x—32—(CEE IR DK HY DB R (75581 TUTILEA LT
~NDAFEEZEERTTHENTED, TNTNDOERIDEHY D = TR EIKRE (state-of-charge) .
FREEO&R/N - ZAMWhEEZFIRE T 5, V7 IL2A LTHIGERTIIRE SN -EEZEIZ15H TS
EfE. 57T ILEA LIREFREIERETI. AFLMEIXISONERTET 5T 74 NEEXZHLTE
ENfThn, TS EERDERRITIHENTHONG, SDECAHA—HHIZYFHTL~20REEE
DEELRIAEND, TooT)—H—EXRIZSMLTWAIGEIZIZ300ANIZE=FI ARGEETH S
= V7 IAAL LHIGEREIEE0EES,
HARGTPOEENEREERIEITEDRAYTH D,
> BTHIFIL¥—i5: StorageDEB=(En,, +p)x 1.1
> U734 Lhis: StorageDEB=Max[(En,, +p), OCs] X 1.1
EnNBBAIRIILF—HTEER. o: TRILF—HRE. n: 848313 (Round-trip efficiency) . p: & &
BHAMIILVER - LIILESIEERSL). OC.HESER

> 0C5,=0Cg,_, * Max (—=",1)

DABy_;’

OC:#<EF . DAB: RIHMEM/N\NTEE. t: 4122—/\JL(H) . 6 BrE iR fE (5 4F5R8)
HEERBHENDREBRBEOSMEIEEINTEY.,. BFIIMNEHETISHEMDOAFIZSMT
BENTED NA—RSAVIEBEEISHORLEEDIEAAR M FEESH (FER)GLLI0E GEE
ER)DEHFERWNS, 20205108182 ERZRBL .

(H ) California 1ISO, “Energy Storage and Distributed Energy Resources Phase 4°,202058 8

94
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95

EX i K TIZREMIT(REGULATION (EU) No 1227/2011 OF THE EUROPEAN PARLIAMENT AND
OF THE COUNCIL of 25 October 2011 on wholesale energy market integrity and transparency)

ZBLTHENTGEOTHERDBRBADBEINATODHL, RARAEEREENROLNA TS,

1 F1) A TILThe Electricity and Gas (Market Integrity and Transparency) (Enforcement etc.)
(Amendment) Regulations 2015% &L T. Utilities Act 2000DIEIE LS TEIRZIESN TLNVS,

KAYTIXIRILF— F%Jﬁ(EnWG)%'?:?»%GIE'GREI\/IITO)%’B%(4>ﬂ'49°—HX§I0)i—*T§JJ:)t%’S%
(MIGIRMEDEZILL) DFREERDEEERINEBRYNT—ITIZIRETHAENRESNTEY . B
KHIEEZAIX2019F9R827BIEFRMRYNT—I TN EFTAIILTILITEERITEHEATIGIZHE TS
ELABLEICREAT AAHARSA U TRENTLNS,

77/7<'Cli77/z1;?~)l/ﬂe #R Al (French EnergyCode)O)L 131-2% 'CREMlT@%’S «rwﬂ
F—EREIDELE). 4*(Wﬁﬁ1ﬁ$&/\i€%%ﬁ> EOE (MIGIREDEL) . FEBFR(T—HIKE).
F(MESMEDOZEE) . FI5K (EMMICEEIZFEITHIAMDOER) NIRILF— %Eﬂ%ll%%é%
EEENIBETHENRESNTINS,
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20084

Scottish Power.
Scottish &

Southern Energy
(:2)

200844 H |ZScottish Power & U*Scottish & Southern Energy/h32007 49 A 1 &) H
blOF] ha] (2T TEBHFA S E L - ER 2% F| FHL TNational Grid~/\5

DUV NEREL TV SR EREFERALCAETSEMOREZNGITHIET
BELZEEEZIT T =EULDHoT-, 2009F1 A ZSiAIZE I ZLL<GATITH Y
Llio=M . AEBEFXZHICHEES (> XIZ ‘Transmission Constraint Licence
Condition’ (TCLC) EFE XN AIRTEDEBEAMNRESNT=,

20164

Enel, Sorgenia 3
(:£4)

Brindisitthigf | & [+ BB IE# D 1=OEnelESorgeniaD HEEBEFDREHNLETH S
N EBEEDH TIIHTETREZINHSE 73— —EXTIGETR2DODHE
FIbDREFESETDZITANERELGSSIN-ETEEDHIMEF TV =EELY,
A32) T DEFHBMN2016FIA ICFRAEZERLIH. 2017F5RCFHEETHE TL.
EXEFIIEOINEMICEREFRTIEEZITANT,

(3£1) Notice published pursuant to Article 27(4) of Council Regulation (EC) No 1/2003 in Cases COMP/B-1/39.388 — German Electricity Wholesale Market and COMP/B-
1/39.389 — German Electricity Balancing Market
(3¥2) Competition Act Investigation into Scottish Power and Scittish & Southern Energy

(;£3)Bird&Bird (Italian competition authority investigates suspected abuses in Italian electricity balancing markets)

(3£4) AGCM(Energy: the Italian Competition Authority welcomes Enel commitments. Families and companies save 507 million euros in their bills over three years)

(B ZZREMEM SHNTEERAN—AORBFRREBRBRICHANIEERFAETSE (BNEICE2ERARMBSEEFERVEEHESEBICAETIFENRETRIESE
IZ&R5AEE %) 1202052R
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InterGen (1)

OfgemI&202044 A 122016 FE X Z4H M ZInterGenld % & % #118 A& National Grid
~BEDERBEFMOHNT —2EERMICEREEL. FHRU-BEEHLT/N\IVOY
JANZXLTOMESEEBERNEZ/I-LEARL. THIE 1’F€—f"fLT_EUiEE|J
1227/2011 5558 R EBFE LT=, OfgemiLinterGenh 1,280 F > KD FI#H %15

L. InterGenlZ3,729.1 ARV F (RFE%E1,279.1 A RV F R USI£2, 450757|'\/I~) 0)
FTIWEFERLT=, InterGenhN IS IREE 1T oIz LR ESNT-BND5510/31 RV 11/71E
FREMHICEDMEHBBMN—BEHINEN, FroEILEN TS

20204

EDF Energy ¥2

Ofgem(%2020%F12 A(220175F9 A M 520203 A £ TOEIZEDF Energy (Thermanl
Generation) Limitedhi% & & #& A& T HNational Grid ESOIZWest Burton B%
EaFﬁo)n—/l\ jwﬂréémt(&uﬂ‘&runL,TL\L_H&%ELLOJL(;tREMlTO)

FHIGRMOEZEIEITERLTINSZEIZH S, OfgemIXEDF EnergyhZ D A iEHE
E%’é K[EURTH_ETESOIZIEMIE TR TES LEZZA TN 126, 2RI/ D

DOV ERDEMIZEASHNERBL TNV =CEEEZE L=, ZD1=6HEDF Energy
MNBEEMIC600A R IFZFBFHMEERICKISZETERL. ERGRAELHIBL
féL\v_&&Lf:

(1) Ofgem requires InterGen to pay £37m over energy market abuse

(;¥2) EDF Energy (Thermal Generation) Limited agrees to pay £6 million for breaching wholesale energy market regulations
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AayhSURgZERIDICR D FEEDEMIC
ML TOEBRMDIBAEMAMEICEHLT . EXER
#BE A& T HNational Grid ESOLRNHEE
EXFORBTRYRDHZEITL. NI A
N=ALTHOAZEC TRAEFBREEZIT
LS

L HTCLCIZ2012FE 5B DB ERIFETE S
LTEAIN=HA ., TDRKEHREELELHT-,
2012F (TR EBEA LI, B AOFEEDFHHINH
MHITKEUETLTLS,

(HFr) Renewable Energy Foundation (http://www.ref.org.uk/) & U*Ofgem Data Portal &Y ER

98

© 2021. For information, contact Deloitte Touche Tohmatsu LLC.



(4) 582 15 DB
DRAY- 752 ARV —RIAR H B Rl

EMW - B .
KAY-D5 R EMW - BS >4
45 - . 160
20171 B &Y IS5V RIERAY,
40  F—RNJT RAR . F5VH 140
35 A)L#—ﬂ)%hﬂ?"é-ﬁ?ﬁ?&
HERFEF BTSN 120
30

100

25
80

20
60
15

40
10

20 1 N A
0 O
LOONODETN~NONT~OOD - NONDO®— M Rl TS 0 e oS D0
S S rrrr AN S~~~ AN S~~~ AN ST+~ AN NS~ N N v v O© © O MMM O O O O O OO © O O
TN 0T L U0 L 0O T DN S ™ Y Y Y Y™ Y ™ ™ ™ Y ™ v v v v (N NN
DY OO YT NOTANNO T FIN-OWY O — O O 0O 0O 0O 0O 00 0 00 0 0 0 O O O O
O OO - O NN 000 NO O N AN AN AN ANANANANNNANNNNNNNAN
O T~ O WM T—“T T O T~ T T OMNT O OONN O
NRNZRBRYRRRNZRRRSR]REVRAE

e B —D52R

(X) 750 ADEEMIEIF2016F ZEF THFEMDORMRMITHEZRE (W) /I 9x—, R9x—TFT 2, 425 FIFENTSO-E, “Transparency
(W) ENTSO-E, “Transparency Platform” Platform”, 7> <—%(XEnergienet, "Energi Data Service” &Y {ERk
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(HPFr) ENTSO-E, “Transparency Platform”
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(HFT) ENTSO-E, “Transparency Platform” (A7) Nord Pool, “Historical Market Data” kY {ER%
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(HPT) F1YIZENTSO-E, “Transparency Platform”, 75> XIZRTE” Download data published by RTE" &Y ¥ERk
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() ENTSO-E, “Transparency Platform”
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(H A7) Nord Pool, “Historical Market Data” &Y 4ER%
104

—_—FI—2 LI —_—TFI—Y2FIf

© 2021. For information, contact Deloitte Touche Tohmatsu LLC.



2.2 B NMHBERE A IE

105 © 2021. For information, contact Deloitte Touche Tohmatsu LLC.



(1) B5IH ELRB HMERES

B EFEEICKTOHBENDOMIEERTE

A, EITHVEMTIEBUVIKEIZRESNSFE., E-HBICKYENDH D,
B AEEET-IITEELETOHEARSINESMT H5L0. FERIEIFRIEIEREIFTERGI~DSMAEREDLDTH S,

ARETRDBYTHS. BETEDHAHPIMTIF LREIEEZOHIZERTE

LTS

bR SEIT—ILTHiE EERESIFT
REHiEHY REMIGEL REMHIGEL REMHIGEL REhiGHY REhiGHY
BUE-#hig  |PIM A—AXSTNEM N JILyz— TS5V R AFIR
BNIG BLIR BUS & - A E:Payas ClearT — & & :Pay as Clear (2020 — GC:%&=:Pay as Bid
BEtH FEZFHLYRR) LFS: & & :Pay as Clear
— JEAB NI |— EIREL L ICEFE (& |Pay as Clear( L[Rfli A& :Pay as Clear| & :Pay as Clear &£ :Pay as Clear |& & :Pay as Clear
&) ¥$15,000/MWh) GE  |(GE3) IRJL¥—:Pay as Clear|TRJL¥—: FIHX |[TH/LF¥—:Pay as Bid
2) (ERREL) GE4) Ry kGl (BT, 5. Bx) (EFH
TIEZEHZ LR
£9,999/MWh)
ZREAE NI |Pay as Clear(ZXZA% |Pay as Clear( LRl |&FE:Pay as Bid |&&:Pay as Clear AE FRENE |
HaARRER (=D $#$15,000/MWh) G |THRILF—:Pay |TLRILX—:Pay as Clear|EfE
$12/MWh), ZXRERAEH (2) as Bid (EFRffit% [(LEBR%ZL) CX4) IRIILF—FIAR
HEE (Frvd €9,999/MWh) Ry Mg
$100/MWh))
=RAES Pay as Clear (LR Pay as Clear( EL[Rfli |&E:PayasBid |&£:Pay as Clear A= :Pay as Clear [Pay as Bid (/N5 %5 -
$1,000/MWh, A XFA%L [#$15,000/MWh) (TR [TRJLF—:Pay [IRJLF—:Pay as Clear|THR/L¥—:Pay as(»h=X L) (LRERTE
$2,000/MWh) GE£1) (U7 [IL¥—mhi5) (GE2) as Bid (LPRffi*% [(LBR€5,000/MwWh) (£ |[Bid 9)
WAL LThHi5) €9,999/MWh) 4)
Oy AVMER [ ZyhaSy R AR A=wyhazyk AR BGOIykAV K dA=wyhasyb AR dA=wyhasyb AV MNIZYRaZIVR AR

CEDREIDIER ., ChEBADEHEIRHONDIGELHS.
(G¥2)2,016H25|4/4>2—/\ )L (TEREIZHY) DG ZEN—EEEE 2 5 ELUFED S| liHE A $300/MW T—EIZH S,
GEI) BEE IS MAETAFLIE, B IR A SRS AT RE
GE4) O—HILRHKRIZISC T, =1, BIEBFCRHBOER THRDFCRHUEBEDERIZIGL T, AU —F—(ZHEDLLEWNMEEHY . TDIHE . HFKEILIV—R

[¥Pay-as-bidF X THRE
(B ZZREMEARTENEICS T3 FERARTISEEFERVEEHESEBICHATAFEDRRREICRIAETEEI12020F2A28BF LY ERK

106

© 2021. For information, contact Deloitte Touche Tohmatsu LLC.




(2) FA4Y -5 AN —REAEEHNEAZE (International FCR Cooperation)

B 2012F3AMLRAY -FA—XAMN) 7D —REAB DR EHTIZICAAANSIN, 2014F1B oA T4,
2016 FE8AMBNILX— 2017F1AMNLITIZVAMS ML TS,
B FELLERMOISZICRL. BEABTERUVRIBEERETSEXZZELCHERBFAENE RSN TLY
%, 5| [FAREME Y -MWE G TITHhN ., RFMEIXBEFRMIE&EFFAL-Pay as Clear AR ) TH
BEIhd(@E@HEAREFN-REEREEFNINELEEBEICIETE BN ITHONS) . HTEDLE

IBICKYBRENEEIN S EEZELTRFAMEA XL IRBAIN TS,
GE) ARSI ZE R U R R4 A =X (£2020F7 A 1B &Y (F LLRTIX 24855

@ — KRB N HIGSINE

(HFT)ENTSO-E, “OVERVIEW OF T
107 INITIATIVES 2019, 202044 H

CROSS BORDER

20204 — REFE HER = - Hl R

FA:E. Pay as Bid A=)

LERE WMHEIRE RIEEKREE
KA 573MW 171MW 172MW
N)L¥— 45MW 100MW 24MW
TS5V R 516MW 154MW 155MW
o245 113MW 100MW 34MW
ZF—AN)T 68MW 100MW 21MW
AR 65MW 100MW 20MW

(HFT) REGELLEISTUNG.NET - DATA CENTER& Y ERK

© 2021. For information, contact Deloitte Touche Tohmatsu LLC.




(3) ZREAB D DMHEREH X

o , ~ B EE. ZRBABHOHEIILLBIE S (Pro-rata) AXAFRASA TLY
ZRABAHES R %, WHIERS H R E1EZ RAE A HIEH R EHE A HTSONSDREL

g ST TR TERZITIVLDTH S, BBV -F—AMSUT [
é(%‘;ﬁéﬂlﬂ:@ﬁﬁéﬁam TSVAR/ L)z —, PIMIEZFEEFER

T—SMRL m HBIERAAROBE . HEHMCLIBABRIZRALICARIEAD
R BN CIEKWhili#E D ¥5 & (“Pay as BidDIREAMN Z Mot B,
fﬁjﬂﬁf; ﬁ;F 2 PICASSO (The Platform for the International Coordination of

WA —H—

Automated Frequency Restoration and Stable System Operation)
ZELTHBET SV I+ — LD 2022F E=MF B IHERAZFHBT S
FEICGESTHEY ., TSV I+—LTIET SO LELITHEIHEE
HeZzZERBLTRAMEAXDEAZFEL TS,

PJM201947 H21 B 1085 & O Z R FlE 7+ L

1.5
1.0
0.5

os V. N~

-1.5

T T T T T T T T T T T T T T T T T T T T T T ™ T Y™ T Y —

GE) E#i : FER R R DK AFQBRIE DA T, B BB FORFHEFHED

¥ : 3 b C1AY: 3 S ha o b 2 1Y
(&m)gg;]sc%gls msrr;l(;s i—ggiuzr;?)gl"or;g;;g%% SerVicES| prOCKIEmeNi: (HAT) PIMr 744 FRTO Regulation Signal Data

108 © 2021. For information, contact Deloitte Touche Tohmatsu LLC.



(4) BRMIZE 17D REAE S D45 R E 7K LaZE ST &

Z AR AKWEERE A X

Missing data
N/A

Pay as bid
Marginal Pricing
Regulated Price

TSVRITEE

EBENBRESND
=8O EMBENT
&% R E

752 AILHI
=& SV
BEER

— R AKWh{fit& R E A X

Missing data
N/A

No settlement
Pay as bid
Marginal Pricing
Regulated Price
Hybrid

(HFT) ENTSO-E, “ENTSO-E Survey on Ancillary services procurement, Balancing market design 20197, 2020558

109

© 2021. For information, contact Deloitte Touche Tohmatsu LLC.



(5) PUMER ALY D = R EREE 1 {MHE K HE

FIL/MW

120

100

80

60

40

20

1

2015/1

2015/4
201577
2015/10

PIMZ A HERERK

mmAEER mmigsER

o EEERH ——LMP

2016/1

2016/4
2016/7
2016/10

20171

2017/4
201717
2017110

2018/1

2018/4
2018/7
2018/10

20191

2019/4
2019/7
2019/10

(H ) Monitoring Analytics, LLC, “State of the Market Report for PJM”" & £E kit
10

d—A/MW

70
60
50
40
30
20
10

0

a—A/MW

60
50
40
30
20
10
0
-10

Ay ZREAE A EIFIRA

j\

N a O & ) © Q> &) Q N £
Q\Q’\ Q\g\ Q\Q\ 0’3\ Q\o"\ Q'\Q’\ Q\é\ 0'3\ 0'9\ '9\\ \Q’\\ \Q’\\
{2 A A A M 2 q,Q q,Q q,Q

e kWIR A =mkWhIRA =] B ARy Mg

FAYZRERBATIFIRA

N 9 O " v © @ © O N O
RN R I S S NN

PR PP PP PP PSS S

e KWUR A mmmkWhIRA =gl B XKy Ml

(H7) ENTSO-E, “Transparency Platform” &Y {ERK

© 2021. For information, contact Deloitte Touche Tohmatsu LLC.



(6) ZXREABHDMEIGREA R

B ENTSO-EQFRETIIHIBALTLWSETOETZ
TERBHORUVZ XA DDOIZHE T HE0M D
=XRFAE A (MFRR) DIMEEIXAY YA —F—T
AMNFEBEINTINVS,

B COE=HEEREAXIIBERMEHXEDHEME
NEWEEZoNSD, MIGXEIDITEADR
EhPay as BidARXZFFEAITHELHZLY,

m LS LMARI(Manually Activated Reserves
Initiative) Z @ L THBE T T v b T4 — LMV 20224
FEENFHIERZTZRIB T A FEICLEO>TEY.
RT3y I4+—LTIETIEDEEILIZHESIFHSE
EHEEERELTCRAMEAXDERAZFEL
TW%,

B KEIZBT5=ZXRAEAIXRTO/NSOD!) 7 ILEZ
ALHIGENEHEL. BREERAXTHEBEZREL
T3,

Missing data
N/A
Pay as bid

Marginal Pricing
Regulated Price

(HEr)ENTSO-E, “ENTSO-E Survey on Ancillary services procurement, Balancing

market design 2019”, 20204E5 H
111 © 2021. For information, contact Deloitte Touche Tohmatsu LLC.



(7) Bt R R B & D iR EH =

B BEAETHRELT—RABDIYLECERBDETICHLTIEE T DRBENZERT HE - g AEML T
WD, SOOI —RIFABANERFRIZTT YNV NEEN TEEMICIEE T LD A Dynamic, —ENEIEZEZ 1=
BEHOIETICHUSETHEDMStatick 2589 HEMNTE, /¥ X7 A ILS2 K TIEDynamic& Static, %
NS DO E - i Tl Static B S TULVS,

B X! XDDynamic Containment&7 1 LS5 K DFast Frequency Response. 1 4!) 7 M Fast Reserve TlXPas
as Bid. 1¥1) RMDLow Frequency Statick It EX D Fast Frequency Response, ERCOT®Fast Frequency
Response Tl R i #& 5 X THREMISZREL TLVS,

A¥)R TAILZUR FtEx 127 ERCOT
=Rt Dynamic Static Static Dynamic Static Static Static
X Dynamic Low Fast Fast Fast Fast Reserve Fast
Containment Frequency Frequency Frequency Frequency Frequency
Static Response - Response — Response Response
Static Dynamic
WEEHR | TurNURE 49.6HzETD | 49.8Hz~ +0.15~0.2Hz | 49.7~49.5Hz | 49.95HzLAF | 59.8549.6HzF
+0.015Hz(—XRER | BIREBUETIC | 49.3HzDEHE | £TyR/\URE | FTORARKRYE | ORRBET | TORRMIE
BEhERELC)EL. XLIMTIIL | TIHETDED,.| L. 2B TRE ETFIC®L0.7 | [TxfL1FRE | TITXLO0.257
+0.2HzTEH{FE | B&L.309% | 2 CEIMELER | Fte. 8~10% | ~13®WRICT | TILWBEL, | TILREL.
I D5%EHRE. #to $aL. 8~10% | ¥ d B, VIRE, &I | DEKEDB30R | 105 F.
+0.5Hz TR KA1 g %, BB 5.0 | HHT 5.
TINLIEE, 7L L30%D,
&Mz | Pas as Bid Marginal BMMEEEREEELTERE Marginal Pay as Bid Marginal
Pricing Pricing Pricing

GE)AX) ADME R A EILEEERKY LI, 74 ILS5KIXEirgrid” DS3: System Services Review TSO Recommendations” (2012) M 523k Ay $1| B . ALEX (&
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Statnett & IXEnergienet® D 7 H A MIEEEHHY, ERCOTIEIA—RFU KED” Real-Time Co-Optimization: Interdependent Reserve Types for Primary
Frequency Response”[CFFREPFR®D # & L 5 & (ZMarginal PricingZz FALNTULM=CEM S FIBTLT=,
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(1) BRMI=H T HHABNERDEZFD

B RN TIEZCOMMISSION REGULATION (EU) 2017/1485 of 2 August 2017 establishing a guideline on electricity
transmission system operation (SOGL) ICE W TRAB HDERENRESNTLNS,

B — A (5E153%)
> KERNBEEATY 7 X EIFFIFARZNZENT3,000MWEERT S,
»>GB. 7FAIWSUR-ATAILTUR, ARRIFBE—RRKEHRZEITRET S,

> RERN R VAL DETODTSOF &R - FEE/NI—r RIEEUENEREZEEL T RABNDOERRNT T
O—FT20FIC—EDFRICNFLSSSEREZRET LA TED,

> B EO 7 IR2FROGEET) 7 OMREEELHEEDAHEZRH TV 7OMAEEELHEEDSHETE-
=HDIZED

B RERAE A (FE1575%)

> REERMN R UALBRDETOLFCT OV D DTSOIFBEDA /NS AMIEZEL ILHFICEDE, RIRKEIBH
HIS—BHREEZRELTHERMFEZAVTLESZTRET 9. TOLTERROR KM EERMEZERELT
“REABRNOEZRABRNODILFEERET 5, LFCTAYIDTSOIFHERENREEEL. TNEEIZEF IR
RBNDHERE - THFZRABNDEREZRET 5. —RABN-ZXABNIODHEREILBEDEBEL, D
LFCTAY DA 1GELI9% DAV INFU REH/N—F 2L D TRITNIFIE ALY,

GE)LFCTOY X ZRABR N - ZRABRNDEZRLEY B TEITIHEMNEFRTHY . Z AR N - ZRARNDOFIHESEZERLTOEWLD, IR ERY. BTV
I—9. WOt TIVYT TLFCTAYIERBEL TS, FAVATSON Z KA HDFIEHEEREL TS, F-dBArE(TUOI—VIEERTUI—9) [FE—D
LFCT Ry %EHAL TS,
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(1) BRMI=H T HHABNERDEZSFQ

B =R (5E1605)
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>

AR BEUKERMNEHARRDGE . LT ZRABRNEETT H-OICBELG DB LT =RHA
BAONBETHD, GBBRUTAILIURFLTAILSUEDGE ., EIF—RAB ARV LIFZREH
BNQEERT ALHITBELG LG LT =ZRABIOISBLETHS,

AR UVKERMNEHARROEE. TIF ZRARNEETT S-OICBRGE+AETF=RH
BAOHDETHD, GBBRUTANIVRATAILSUEDIHE . FIF-—RABARUVTIFZRHR
BNQZERT AEDITBBLGTHLGTIFZRABRNOSBLETHS,

> ZXRABAOIRARBEIBFHTS—BFEERT 5O TR LGEEERRLZTNIEGESEN,

B R #15 |IB #1151 T>— (FRCE : frequency restoration control error) B1E (51285%)

> KERRM R VILEREEARTDE TOTSOXRHATI7ERGE THOLELELFICTIRILAILIDE

BEELARNIL2DEHZFIETET D, TOELARNILIBRUVLANIL2OEFEN— KA DOHEREY L TD
B TDFEARIZLEHITEHEERIETHEDET D, LANILIDERFE H S D &R (S EMBS30% AN E
B5ELDET B LRNJL2DEEFHEMNS DR (X EMSWARICUNESEDET S,

GBRUZAIWSUFIATAILSURFDEE . LNIILTDEHIEX200mHzLL E . LR JL2D EE [&
500mHzLL E THADLELRH D, LNILIDEFE E3%, LANIL2OEFES F1%ZIRHBZED ET B,
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(2) BRMICHB TSR RBAEDBE

BB mEDINGA—E

DG Sl WPReR Sty iy S

11 SN ST S ——
| i

T

Pt EET TR T Nt 2

ERerE R
PRI AR

KEERE= """";‘"

- {2 R B (50Hz)
— FERNRRY&GEEHE
— BRBE A

AR EE&EE
: BRAXEEBRBREE
— [ ] K R BURE

) 4

| |

B COMMISSION REGULATION (EU) 2017/1485T#R
ESNTWSEIMNIZH HHBEHFEHBZEITERD
BYTHS(AnnexIIFK1) , FIFREITEZEEERE
g S ZERM15,0007 LIRIZIRSH S ZEESNTLY

% (AnnexII32)
REEFR N GB FAILSUR- b7
:It?»fF{lﬁ‘/

TEGRKRYEE |+50mHz +200mHz | £200mHz |=*100mHz
B ] B K B R 8w &= | 800mHz 800mHz 1,000mHz | 1,000mHz
=AE R RBR#FZ | 200mHz 500mHz 500mHz 500mHz
[E iR #4 B8 B R FEA 15 15 FEA
AR {8 & B FEA +500mHz | £500mHz | F{#EH
[B i £ 15 | B 5 154 154 159 15%
&R #1818 &6 B EA +200mHz | *200mHz |=#*=100mHz
KEER 55 104 109 105

(HPT) ENTSO-E,” Supporting Document for the Network Code on Load-Frequency
Control and Reserves”, 201346 A LY 1{ERL
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(3) XM ICHTEH—RABHERDEZS

B KREERRM TIERAREHZ3,000MW(EFHFEE1,500MWL=yr2E) DREEICIEZ T—RFAE A

\

/ \
/ \\
l// >

Probability of Imbalance

I .
e
v

l MW l

“ a‘fyl{a?zm‘ S

Probability of Imbalance
%)

FHERTAEITHEOTINS, EER. GB. ZAILSUR AT AIL SR TIXERBFRIZEY —XREE
BOZHRT 5. REMOERBEOEREZELTAUNTUREERLZEHL. 20FEI2T—ENDER
[CIEADEI—REABNZHERT HESN TS (N-1EE),

FHFELEFROBEDOA ) SOAME L 30 120

Probability of iImbalance
&)

Probability of Imbalance
(%]

once in
20 years

once in
20 years

Positive
negative Dimensioning

Dimensioning Incident
Incident

minimum posifive FCR

(K AT) ENTSO-E, “"Supporting Document for the Network code on Load-Frequency Control and Reserves”, 201346 4288
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(4) KEERRMI=EH 1T 5 RABNRBEERHEH ZO

B KERINZHBITE2IABRITDODREEREITITROLSIZEDSNTILNS, KERRM TIETHI
RO TEREDZRAZHDODE HZEToTL =D, RIEEREIRCEZEAATEDOON-EDEEZ
SND, LOLBEFARIRILT—RKEOEALKIZHEN, BEEQFRAREZRDICEDONT=H kK
DEZAFICBEAREIRIIL I —RECRENERNEEERRVICTEYAALEFEEFERTSIEIN E
MLTWS, BELEERGBNFEZEEAILE-EOAE EERZENENOHIB TFEFRRAL TS,
BERGTHEETTOIBICIEA—T U IL—TDACELIR EHEDEEMN, EIF KA AHDIZELTL
N—E23/)L, FIFZXRABRDDICEALTI S —EU 2/ IILDFEANERIN TN,

R =axX Ly ¥ D2 — b (L BAEH. aR UbIHBRIMIZEH SN S BETHEMBLELR)

FAY.TIVR RILF—RUASUED

S 5 [~ — JREE R o e — s p A
ABEBMN =BT 5 - RABNORBERET S ENTSO-EfZERIBE — RIAB MR KED LB
900
800 e
700 —
-
Recommended 600 /,
secondary 500 P
control reserve 400 /r‘
in MW 300 7
200
100
0
o o o o o o o o o o
o o o o o o o o o
o o o o o o o (] o
o o o o o o o o (==
— oV} [ap] < w © I~ 0 (e}
L e in MW
(HFT) ENTSO-E, "Synchronous Area Framework Agreement (SAFA) for (HiFfr) Elia, “Methodology for the dimensioning of the aFRR needs”, 2020
Regional Group Continental Europe”, 20196 H7H F6A28
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(5) KEERRMICH ITH-REAB R ZRHEHEQ

B KERMNEZEICETA-RABNEEAZEITROBEYTHS. K+ OETHERRBHFEDIEE
ZEELTRETBRE LGS TS, FITKERMIN TIXIGCC (AU NFUR-RYTAV T TSI TA—
L)IZBMLTEY., BOLEEEZEDIIIBR I AEN L. ZRABRNEHDODRRFGE (LT
AERBRADER)F. BRI ANSEEMNSL,

GB and IE/NI

> Ihe Nordics

| -2al—arv O ZXRARHER (=1LFCTOY A
VINSUR—VE2ab— 3y EOZ AR NES)
-BIGE R CRERMFE) RU—EM X DERFRE
- B L MERE A K ZE (99.95%)

(4 Fr) Elia, “Methodology for the dimensioning of the aFRR needs”, 202046 28
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(5) FAVIZE T = REABN - =ZRABNODRERRES (i)

20195 A27HICIRHEN RV - BToI—9 LUt TILT TRBTALFCTOYIIZHIT5 XA H (aFRR) RU=RFAE A

@O(MFRR) DFREE (BEEE) DEEAEIIUTDRTYITTIThnd LKL (Proposal of all TSOs of the LFC Block
TNG+TTG+AMP+50HZT+EN+CREOS concerning FRR dimensioning rules in accordance with Article 157(1) of Commission

Regulation (EU) 2017/1485 establishing a guideline on electricity transmission system op-eration) .

ATREY EHRHEDODEEL6n ARTETODLEELIERDT—4EEAT 5,

120

ATYT1LBEOBET —4ENEBLERELSERS

ATYT2: AT T1DT—FIIMFRROFZENI L IaL—av(Z4oTvrEnd, mMFRROEEH T ZaL—aV [ EmMFRROEEIFIBIZE
D& R/MNEEHIBE) —REAALEEZET S, V3IaL—avDERIZFaFRROEREET —HEFRROEGEREBET —4HELS,

ATYVF3: EaFRREEZELFRREED LITTFITOEZHET 5,
ATYT4KEHTILT) X LIZH>TEFKAFRREE R VFRREELZ VSRR H T 5, D

ATYT5: RDEBIZDOWTCE BB OEEEZRET S,
VIR, B EER. KB OEEDARUNDFE
VABRXHRERZ. STEEEAZE. HEH@ERE. FEZERUVRE
VIEMBEEZERT 58T EBEDA 32—y Web Y A TRART S

ATYT6: FISRI—DEHARYUE., 7R —DEFHMEFRCHEEFOT 2RO %, BiFEHAMEFALFEZHOT —2R0K
HTEL=LDET S,

ATYT T ATV T TRESN=BR MK TEATToN=EREET 4D HaFRREUVFRRODA VNSV RAEEL et ET 5,

ATYT8: RTFYTTTCEONTAVNSURERS TICERE L EREEHAAHET D,
CERNREERUVAGEREEEZEERTHEEEZLND,

© 2021. For information, contact Deloitte Touche Tohmatsu LLC.



(5) FAVIZHITE_RAEN - =XRRABNODORAEERE A& (i)

ATY79:aFRRABEIIRTY T8 THHEINT=aFRRA VNSV RAEESRIZE > TEZONBIED AU INTUAD DL
EX9NERB DA INTUADI%EFH/N—F 5DIZ+7THITNIEESH L, FRRBEEZXFRRAV NSV R
BELSMIZEOTEIAONDEDA NG ADDIELELINEB DA INTUADI%NEN/N—TFT HDIZ+
NTHITNIEESELY,

ATYT10: ZEAROMFRRAEEIFRATYTITRESNI-FRREELaFRREENELT S,

ATYT1IL: EDOFRREENEDERREMIZEDAVINTUALYEHNENEE . EDaFRREEFENDFERKEWIZLD
AVNTGVREEDFRREEDEICKYIBMEE S, AEDFRREENEDRRERIZLDMUNTURELYL

INEWEE . BDaFRREBZEIFEDERERIZKDM VNSV RAEEDFRREEDEIZKYENETES,

KAY-BBToR—9- Lot TILG OLFCTY) 7 R ULFCTAYSH

= TSO(ZILR—L) TSO (B&#R) BEfRTY7 LFCT7 LFCTavs

KAy TransnetBW TransnetBW TNG TNG TNG+TTG+AMP+50HZT+EN+CREOS
GmbH
TenneT TSO TenneT GER TTG TTG+EN TNG+TTG+AMP+50HZT+EN+CREOS
GmbH
Amprion Amprion AMP AMP+CREQOS TNG+TTG+AMP+50HZT+EN+CREQOS
GmbH
50Hertz 50Hertz 50HZT 50HZT TNG+TTG+AMP+50HZT+EN+CREQOS
Transmission
GmbH

BT —Y Energinet Energinet EN TTG+EN TNG+TTG+AMP+50HZT+EN+CREOS

WOt IILG CREOS CREOS CROES AMP+CREOS TNG+TTG+AMP+50HZT+EN+CREQOS
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(6) ABRIZHTH-RMBH-ZRAMBHAODAEEHTESE(I)
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20195 A 13BICIREEN LR TR I ALFCT By VIZHITH ZRFHAE S (aFRR) RV =RAE D (MFRR)
DifZE=E (BBEE) DEEAEFLTOAETITHhNSEFRHALT-(Amended Nordic synchronous area proposal
for the FRR dimensioning rules in accordance with Article 157(1) of the Commission Regulation (EU)
2017/1485 of 2 August 2017 establishing a guideline on electricity transmission system operation) ,

FRRETEI[CWHWELT—4
a. BEDLFCTOVYIDAVINTGUR ETHOLFCIY7DBEDA NSO REEE

b. BEDLFCTUTDAUNTUR:ELFCTYT DH1HEL6n ATTETODHELLERD AL NSURT—5%
£519 5, TSOALFCIY7Z7DFRCEZFOIZR T =ODHBEEXILHEMN OIS . LFCZUT7 DA INTU A&
FRIXIIREIELTEHESINS,

c. FFAMRERUTIFARIZBITALFCTIOVIDSHEER . ETOFHEIT)7DRADSHEER, CNIXLFCT
OvoRNDE—DHEREE S 1—)L BE—FERE BE—HVDCEERERBEXIFACEERDEILTHERINS,

d. EFAR-TIFARRARTOEHHHI)7DSHEER - FET)7RAOE—REET 21—/l B—FEHLHE.
BE—HVDCHFERBEXIFACEERFILEDERMNENENDZIEISELDIZRRIV/INTVR,

e. EIFAM-TIFARMNAERTHDELFCT)7DSHBES:LFCTY7HADE—REED21—IL. B—FEHRH.
BE—HVDCHFERBXIFACEERFILEDERMNENENDZEIEISELIZRKRIV/INTUR,

f. LFCTU7DEREAMBOEHGEERENDERET —% BHGXEREFFATERVZATEDOER TR
BV —UEBREEEKRT B,
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(6) ALBRIZHTH-REAB AN -=ZRABHNODRERFEESE (i)

1. LFCT7OYYIDIEDFRROBEIEIT—AINES X @) TE RSN TWAEREEEFRICE DT, Da<EH99% D HE
B CEDLFCTOYI DAV INSURENN—F 3D+ THITRIEESEL,

2. LFCTOYYDEDFRROBEIEIT—FINERZ@)TERINTWAERERIZE DT, DaEH99% D B
B CRDLFCTIAYIDAVINGU RENN—F BDIZ+5 THRITNIZESELY,

3. LFC7OYYMFRROB=IIFEIT) 7ERBE CHEILINSIFRCEBZEEFETT AN+ TRITNIEE
B, TSOIXUT DHEEMFHIBENEITSIN TS ELHERTHEDET S,
a. LFC7OYYTOFRCELANILIDEFS A SHERIFI0%KE CTHRITNIEESEL,
b. LFC7OYYTOFRCELANIL2MDEFSNIZHLHHEREIISWRE TRITNIEESE,

4. SEHOHERZFHE I D-OICHERRNFEZZHEAISER. TSORLUTEERT DL,

a. ERtEX1THAERDATREEICLDFHRAALFRITEEIICETIHBETCERINHERUVLFCTAYYE
RAHE THEESN TLSFRRF AR REMEE 4

b. LFCTAYIDNAVNSUARHIZFRINIERLGER
c. XWHRIAMICEETHZDMEEST IEZEER
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(6) ALBRIZHTH-REAB N -=ZRABNODRERFE S & (iii)
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1. LFCTOYIDFEEERAUNTVADE=OHDEDFRROBEIFETHOLFCT) 7IZH T AEBRA/INTURIZTBHIEDFRRAE
BitTHS,

2. LFCTOYYIDEEEANTVAD=HDEDFRREZIILUTORAIZEDELFCTOVILRKIZINSD FHEDEDET 510
DHIBFIEAN TEHR/MET I2DHELH S,

a. HELFCITYTIZDWTAUNTGVARADNA VNGV AR T AV T IZE D TREIZHN—BNDIHER L, FEBFANTVADTIZHDIE
DFRREBEZE([E. HEESN-BREZ THEHLTIEFGoAL, BRIIFRREEREAEZH-I-OICRESN, FC1EFHESNER
SN, EREVELT—EbDBEDLFCTYT7AUNFVRAEBHEERZEICETIBEDT—RITEDIVTRESINS,

b. aD#HERIFEX D RIRMKF L., FRREGITIZD-HIZELEZAONDAREMDHHEERE . RUFRRAERFEINHHMIZF
x5 25TDMHEMIH-OTHRHBEIDIDEND D,

3. LFCTAYYDEEHAVNTVADI=HNDEDFRROBEIZETOHOLFCIY7ZIZHTREERANSURIZNTEENDFRREE
BitThd,

4. LFCTAYYIDEER/RAVNTVADE=HDEDFRREAZ (XU TORAICEDELFCTAYIERICINODFHHEHERT H1=6
D BRFIERAN THR/IMET E2HELH S,

a. HELFCITYTZIZDWTAUVNTUADNA VNSV ALY TAVTIZEDTREIZTHN—SNBHERELE, FEBAUNSVRAD-HDE
DFRREBE(X., IEESN-HEZ TR TIEHSEL, BEKXFRREEETE R ZEZHE=IH-OITRESN, FC1RFE SN EEH
SNd, BRIIDHELRT—SbDBEDLFCTYT7AVNSVAEEHEEREICHTIBEDT—RIZEDIVTRESNS,

b. aR#ERIIEBEHMDRARMIEILE. FRREG I HIED-OIZELIZEZ SN DA D HAIEEBRE. RUFRRAEHIN S HIRIZF
EBX 5 Z25FDMEINIR-THREBITEINENDH D,

5. 2THDTSOIFEER 7 I O—FF#IZFALTLFCIT) 7ENDaFRROER/INBEZRETHENET D, ERINDaFRROBR/NEE(T
BLFCTU7 DEEAMIGA VNSV ADEESMIEERBERET S ETREIND, EERMBIIFRRIEENDEEAEIDEH
NHEREEEL ZBEES GERATETHNIEEHRNES) DaFRRO 7 JLEEREEMFRRO 7L L (B EHxEERELVE
KTIIELHEMMNEEETHL0DET 5,

6. BEADAU/N\TURIFaFRRTUIEB T A EXBIEL-AVNTUREFRT . BEHD AU INTUO ADRE TldaFRREMFRRMD 7L
FEMEEET D, BEA VNSV RIIRYTAVT IR TORRAAEEIN R ICHEB/ETEEIN S,
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(6) ALBRIZHTH-REAB N -=ZRABHNODRERFEES X (iv)
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LFCTAavIDIENEHFEAFRREZIIETHOFIETU7DENEHFHAFRREENDSETTH D,

BHIEHT)ZIZDONT, BRSNS EDEHREAFRRIZDELKELHIE T T DIEDSBEREZN/N—FTBELOTHITIAIEGSELY,
BTSOIEZDHETYT7HDELFCT) 7HALFCIY 7 DIENSBEREH/N—T 5O+ B IEOERFAFRRIZTIVLRATES
CEEHERTIVLELDH S,

LFCT Oy DENEHFAFRRIZEREINSGBZIFLUTOFHDHRRELGDHETY 7 DEDEHFEAFRRICERSNIBE

£EBTHLETHIBENDEDET B,

a. LFCTAav N ETHTSOIZKEEBDHE

b. BRSNSV —UHBRENF AR REIGAERIFHEDREU L TR IINEZLEN, COBMEXFRREEDHEEAETHEES
NILFCT OV ERZRHE-T =012, DK ELFICIREFFHER VEFEND BBV —UE &Y LA FI AR REITEHFER(E
FRREZEICHELGT —RICRESNTLESERYDBAEEREICAHATIBET —2IE D

c. aRUbEEIH D REAZRMIFL. FRRERSITIGED-OICELIEZONDAREEDHHEERE . RUFRRAEHSNHHARMIZF
B 525 0MHERIC-THRBEITILELAH S,

LFCTRY/ D ENEHERAFRREAZIZIZTOHIET)7DAEDEHEAFRREEND ST TH S,

5. FHEITITIZONT, ERSNSEDERFAFRRIIDVELELHE L7 DEDSREMEN/N—FT HLDTRITNIEELEN,

~

BTSOIFXZDHIET) 7PRADELFCTY7HALFCTUT7DEDNSBEREH/N—T 5O+ T EDEHRFHFRRIZZ VA TES
CLEHERTIVNELDH D,

LFCT RV D EDEHRERAFRRICERINIBEIIUTOEEORZREGESHET) 7OEDOERFEHAFRRIZERINIBES

HETBHETHIFEINDEDET S,

a. LFCIOy o NEeTHTSOIZ&LAEEFEDHE

b. BRINDY —URIBENFIARIREICAIERIIBFEDREU L THEINIEESHN, COREIXFRREENDETE A ETIEES
N-LFCT OV BB ZE =902, DIEELFICIEFHMER VEHIND, BERY —U B ESY LS FI AR REICR A HEER (K
FRREEIZHELGT—RIHEINTWSRYDEBREEREICHTIEET—2ICE D

c. aRUbIZEEMD R RHZIE. FRREGGIHIZED=OICELIZZONBAREE D HAHEERE . RUFRRAEHSNDHIM 8
EXE5Z25FDMHEINIR-THRETINENDHD,

HETYTF/ILFCTYT S ENEHMEBFHaFRROER/NEE(ZOMWTH B,
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(7) ERMIZ&H T HRBHDERGE
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ENTSO-ETIEFHRFAEMGZICEAL TADDHEATERBEELZLRLTLD LWTHhE
COMMISSION REGULATION (EU) 2017/1485 of 2 August 2017 establishing a guideline on
electricity transmission system operation (SOGL) [Z& > TENTSO-EMAREERFFToNTLVSE
DTH5

— DB IXHI5EtRIREZE (ENTSO-E Market Report) CEARARMIG. E—XAtHiEhyTUL Y,
H—giAMiEAy TV RUEBERBORELRETVATOERKRICEAT 5 EH K REER
THEDTHD, BHRFABHIGICEAL T, XB TSV I+ —LBEICHIT-EH KR DIMEH1TH
NTL5,

“OBEFBEOREFNGERAZRTIZEOEEINRICET 5 EE (ENTSO-E Balancing Report)
T. BEICE T OFHRFABRMGOBEKRRICOVDTHRENTHON TS,

=2 B (EEEEH EFERICBEI T 5#i£5E (Load Frequency Control Annual Report) T, KEEELIH %
. LR # . A X VARRBERUOTAILSUVRRBRICE T BE R FEVSRERETEm COERK
REEFRITHIEDTHS, SOGLIZEWTHRESN TWARERMMED BEEDZERIKR., —RFAE A
HEROWR RV EKR$E B4 —>— (FRCE : frequency restoration control error) DR R A ERE =
nTus,

MO B (R HEHIZET S EZE (ICS (Incident Classification Scale) Annual Report) T, #&&EFfT
PEERIEFDRMBUDEREZAFAICRYEED-EDTH S,
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(8) RBEIZHITHRENHERBRDEZS

B —XRFEH(BALO03-1.1)

> NSV I T CERRMOREELHEEN AT EICHTIBEEDIVTOREELHEEDESTHERE
DDEBHICENEHERTHENRDOND, 2020F (ZEWNTIXERERFKIL1,002MW,, TG R (£840MW,
ERCOTZ#IZ286MW ., N\ RO R yH 2 IZ17TIMWTH D, PIMTIEHNF—DTIYRNUREBZ =B
[CHITERREMDICTRENOSEFOBITEHEIRL TS,

B " REAE A (BALOOL)

> NERCEEHEREICHFAZICEALTEELILGULA., ZXFABAZHAWVTUTO2DONDIIEIEF#HIFT H5EMKRD
bbb,

» CSP1(Control Performance Standard 1) : /A\SUS U T TFOI) PHIEIS—ND 1D FEHETAFTRX10B(BlE
NSOV TT)TOREBIRE) CE--EIC. ERRAMOBEERIS—DID FEHEELI-LDDIFETF I
EELUTIZEAZNENRHD,

» BAAL (Balancing Authority ACE Limit) : T 7 #lfI TS5 —M307 2B A CTHIREZB A G EZFET 5,

X I 7 Hl|#E1 T>— (ACE: Area Control Error) = (NlI,—NIg) —10B(Fy,—Fg) —lye
NI, : RERRER. Nig: FTELDERRETR . Fy BERIRE. Fs STEIRIRE. B EARBIRE. | g A—F8E

B = RFiEH(EHEFRFEZEN) (BAL-002-3)

> NSOV TYTDBERRERICHYETAIBEDERLIEFRMITON TS, BHRHETIINSOTTYTD
BRAEHMNEEBDEEDINEREBEDINDETHEOWWIT MM KEMEDHERNEZEF TSN TS, PIMT
(TR AREMDLSEZEGRT SHELTNS,

(HAT) NERC, “Reliability Standards for the Bulk Electric Systems of North America”, 202057 829 H B ki
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(9) PIMIZEIFTH_ AR NERDEZ A

B PIMTIXERNTURMFDIEIETHACPSIEUBAALDEZEHRLEGAS XA HOERORE
LEIToTULVS, 1990FRIFAVE—V-ATE—VFRFEEDL.1%, 2005F [CRTOE— —~FITL
=IO EL%, 2012F10A 512 BIZM T TREI0.78% M 50. 7%~ REL . 2013F12AhbE—H
BRI 700MW - A JE — VB H525MWA 1T, IR ILE—Z BRI (ramp) 800MW - 4 7 E — - B
# (non-ramp) 525MW %> TLNV3,

2011 ~2019FECPS1 R UBAALRO 7 LBEE

180% 100.0%
160%
1408
99 5%
120%
OB s s RIS | SNSRI DS S R SR L
+ S mtt e it (it ietie e ete ittt 99.0% “
80% | EEE-ALOCEBL ENBEE ::
e
58 5%
Ay,
—— P51 Goore
20 ~ — -PIM Iniemal Geal for CF51
i —— BABL Scors
: — — -PJM Iniemal Boal for BAAL
0% ' 58.0%
i as oo s B pREE oEh B Mg g0 DA B e afe WSS B S pEm
= -] & = & = = = = = = = = = =k = ]
128 (HiFr) Monitoring Analytics, “State of the Market Report for PJM”, 202053 A © 2021. For information, contact Deloitte Touche Tohmatsu LLC.



(10) ALKIZHITHABNDERAIE

B NERCIEZFRAEZBNDHERIZOVWTERZITO>OTCLWVELWS, ENREICTEELT, EAXENRMOHBEBREDOKR
([ZRE9 B E R EE (State of Reliability) #ERYFEHTARL TS, 2019FMEZEDERIZLLTOEY THS,

=

=

AES

Chapterl: The North American
BPS—BYy the Numbers

dt K F 51 % 4% (BPS : bulk power system) DK RE M F THERT2ED T, H
ZEICBTAERMIRILY—=. ESHE N EEHEERM. ERXBEREI=Y
M. RFEREFICERLGWVARERAZLURHEIE. EXEHEE. NERC
(MBI DR FEAEEEHNTINTINS,

Chapter 2: Event Analysis Review

EEENEHH. RRMNERE. BENODFHDIER ., HRFISES-E
REHOLEA—(XEDVT)HRENTIVS,

Chapter 3: Reliability Indicators

{48 71+ 5 1% (Resource Adequacy) DE R R AR, EERBED/NTA—
TURAEFIATEEN (BLLRR) . REZRBD/NT+—< R EFRATTEENHE (1=
1RGSR . R RE - RFBELER/ T+ —IUADRSNTINS,, RIFREIC
(FERZFEANDRFEHICEDKIENEEN TS,

Chapter 4: Severity Risk Index

EERREEL. REREFLRUVBEESTIERFIEZECLIZEZZIRI1Y
T X (Severity Risk Index) & B R &£EtL. RZESLDER EZD D HEE
B#RLTWS,

Chapter 5: Trends in Priority
Reliability Issues

BEEZOEWMEEELOZEENSTINTEY., 2019FRTIEIERIEBERD
T, AoN—38 - DHEBIEHDZE, RE-FIEH AT LOEHIEDE
£ KRR HE 0T KL (EMS (energy management system) D{E 1L ZE D R ifE
FAEOIKRHIEARESIZHHIKR) . EERROFZE., Y4 /\— YEM+
Xa)T4—  HEKREFEHNLGZERER(HRAERBZHDFE) DR R EAFRDE
ENREN TS,

129 (HFT)NERC, “2020 State of Reliability”, 202047 A © 2021. For information, contact Deloitte Touche Tohmatsu LLC.




(11) =RV TZIZE T HRB HERDEZS

B F—XFSYTNEMZR#E TIZAEMON A ER L TLVSReliability Standard Implementation Guidelines T E#E#A 1
(FTHO-)RURABNEREDEZAANREINTNS, 7TH—HEICEVTERMORKHAFTHIEE
= (maximum expected unserved energy) (£0.002% &SN TS,

B SRAEANCEHLTIBRITRELGLIABRNDELLTEREN(RE- A - EEHRH) . STESN-EEI=vr
DFAMRERE - BRUBIR T -FEDOFAREEERLTRET 5L TS, Regulation LAFH (X35 df By xt
I (Contingency) g hTHY . TDREITRREENSZTEN0S5% D EF|INV-HDIZHFLLNESN TS (BK
#HOS5HZDET THEMN0.5% B EHTE) .
(GE)20194F9A LUATIE1.5% TH o=, BE1FERDEFZHF XA LIE2:ERBIE120.1%HBZE £ HT=,

F—ARSVTISE T SHENDH R MW TUSSU—Y—ERAER (MEHTY)
A% 1 700

Regulation Raise | FRBOENGCTEEMIET H-OICERASNIBARBFHS—EX 600
(49.85~50.15HzA &)

Regulation Lower | EEBOEI G ERERET H-OIZERASNIEREHEY—E R 500
(49.85~50.15HzAG:ER)

Fast Raise (6§) RMBRUCKDIREFGARBUBETEXAS-HWTRHE 40

Fast Lower (6%)) RMBRUCKAIKREGARBMLEREZMAS-H6HTIRE =

Slow Raise (60%) | RHEBRICLIRELERKIETELZ B H60H THE 200

Slow Lower (60#) | R#BRICKDIREFLARM LFAZ MR 51-H60 THE 100 “\7/
Delay Raise (5%3) éﬁgﬁlﬁd)ﬁﬁﬂ@ﬁ’éiﬁtfzqz#ﬁﬁﬁﬁ%l:ﬂﬁ?‘éf:&ﬁﬁ'@ 0

Delay Lower(5%3) éﬁ%&&@lﬁi&ﬁﬂlﬂ&ﬁtf:qi#}ﬁi&ﬁﬁl:ﬁ#?’éf:&‘)Sﬁ’G‘

s OWERREG = OWERSMIN  ss LOWERGOSEC

GE)ZRT =7 LS TlERegulationZBrZ . Raisel349.85~49.60HzN TERE . T 74 )L+ E49.65Hz, VY ot RAISEREG RAISESMIN

Lower(&50.20~50.4HzR TE&E . T 74 )LME50.35Hz TERET %, e RAISE60SEC e RAISEGSEC
(H ) AEMO, “Network Support and Control Ancillary Service (NSCAS) Quantity Procedure”,
20114E128 (HFr) Australian Energy Regulator, “Wholesale statistics” &Y {E Rk
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(12) A—RFSYTIZHBHEREEHDESR

B A—XNSYTTIEENREDIRRELTRIR M FICET 5 EE (Frequency and Time Error
Monitoring) ZPA ¥ H L ICAKRTHERITHER 4R EBORRBMEEEEZ ARLTINS, MWFEHATE
DHMEZEDABIILUTDEYTH S,

=

=

ZES

1. Introduction

=1

2. State of frequency performance

AR DEXREHABIZER KBHFERZRLTNS,

3. Achievement of the Frequency
Operating Standard

R E. EXSHNENFEZEERFMFEEEERE. EXXKE-BFEK
BRICH 1T HIEEF R T EEEERELSHBEE., EERESBWEFICH
(T AIZEE R EIEERELSDBEE. RN BOAEELION LA
BIFROERE. RIRESHERERREIODUREROERE. EESE
MODEE  AAX_TFIZBITHARRXEHDOEE

4. Frequency performance

FrfflERE . EXSFHERICHE T HRERKBFEEREREDOFM. BK
Hom, EARE - AEREHRICE T OFERKBFEBREREDFM.
RS HMREOFHE. RRFEFRELKR -8 FHEOFH

5. Rate of change of frequency

R = O B IR M E B E (RoCoF) DEHAIE

6. Automatic Generation Control

S0 BEAGDACE(ZYTFHIEIS—) DIRR

7. Actions to improve frequency
control Performance

EERRMEERNDIEITE S %, 50.0HzZ BS54k -49.85Hz% T [E 5
SEE 50.15HzZEBAHHEE. ARBZTIL=D REME. —XBRBILEM=
T T4TDERIKR. ZDHDIT

(HF) AEMO, “Frequency and Time Error Monitoring— Quarter 3 2020”7, 20205%10H
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[BE 1A —ANIT7ICBITH5—RABNEHREL

B A —XRISY 7 CTIXIZLEE R B S B H 5 0D 1 B 48 B Y
A TWAO. —RABADTIENVFORELE

HDOHTWND, H#EEIZE0.15HZBTFYRNU R TH-T1=H.

+0.015HZANE B L TEHFILT 5 (—BFRII1Z0.05Hz%E
RABELHBREINTINDS) , BIRBMEEZRIC10M LA
[CH I D5%ZFIRET S, ERIIZFFHEL TV =6MEE
DLEF-TIFRABAIZDEFHELTLS,

B BR(ZEHEBIRED)IZOLTIZ200MWEEL
202048 A28 HZE T. 80MW~200MWHY2021411 A
19B F T. 8SOMWXk#HH2021F2817HETIZEHZET
MZETLRFHERE THAHAEMOIZIRH TS EIC

BoTLV5, B2 fE. 200MWHEBIZ DLV TIX20204

9ARKVIEXRYIYE ZZZEREL . B0MW~200MW (&
20213 A X FE T, 8OMWXki#(E£2021E6 B X E TIC
PYBZAZEERT ST EICHEO>TLVS,

B CORER.AEBOSEHNIREHEL. BRBIFEE
B /NS CENBRESN TS,

B F—RFSYT7 TIX20155FAS/NZS 4777 .2 (the
standard for small-scale inverters) TA > /\—4—%!
RIFANDE BB EEZHZEZREL TS, AAP
PV, EEith. VPPLREFRELLEOT LD,
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Daily 50Hz Crossings

NEM FREQUENCY HISTOGRAM - 24 HOURS
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e Number of 50Hz Crossings e NUmMber of Departures <49.85Hz === Number of Departures > 50.15Hz

(HFr) AEMO, “Implementation of the National Electricity Amendment
(Mandatory Primary Frequency Response) Rule 2020”7, 2021428
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EEE-EXETABFADSTEAXDOEE — M —

FECEEBFID D BES N IKRELD T TRET B ThRE B, SR BE. FRAESD
BEDADDIATIZHnEEEND

B EREHMZEREEZENODE T IARIE. BELRUTDIDDE21T(253 5SS,

> =E 58 (Accounting Unbundling) —R— DR ZERNIZHE T, A EICESHEMISEITE EEHMERE
EEZIZBWT. XEMMDEEENHTHIL T RERMEZD MO FIR CO RN A BZERHE S M
BRZEMET D, (1996 FEUB NIERICLESRFE TH TN, 2009F HNIEEUE NIER LY BRI ERS)

> HEBES Bf (Functional Unbundling) —EXEBR#HEADT I/ EARVERAICEAL T, 2EHMANKRELRFARVES
ERFAMBIRIIL TLVELMG S RITEEEIIEBEUNDEENS, DEELEE@ICHWNTHIITHILE, (
2009 HIEEUE HIEFICKYERF)

> EHI5 B (Legal Unbundling) — X BRMDEREREZTOENRD . REZT DM SEMITHRIILES
EERELGDE BEABERIEEIZH O EIFTHFBINSD, (2009FREEUENIERIZEYZERS)

> FrEWES B (Ownership Unbundling) — i X2 E&FIEZ DD EPPAEERICR LT LT, BLGo-BREXILE
FAZETOEEEFICHEL. A OEEBORBICEADEXRGAAAERBFZRINLZNE, (2009FHIEEUE HIESIZELY
ERH)

KEBEEEL RE-/ITEEEXEBLOBICFBERD GO ENRFIEAIZLH0URRD ETRAVMNLS,

*1 HFT: EUR-Lex. DIRECTIVE 2009/72/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL, 2009/7/13. Chapter0.
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EERE - ZRENTABFADSTHEARXDERE —RRM—

BXM TIEADDRBEARXDNERSNTEY., KT8, a7 Bt EZM DB, Fr A
YESBEDIEIZ 7 BEATRLTED

EEBHFIO AR (EF)"

KEF B BEES BE i bap PREHES
RNEEBIEZIE T 5= HEFTEEIXE A Exsur alL THets FYUMIHEEFEHE-HH
ﬂﬁ%ﬁ“"ﬁ@%ﬁﬁ%“ﬁ BU. - AT HEE NDEXRBRZFHEFL-F S ENEXRBERITED
FADEE MBI L7 D-HRFERZMIR . EXREEHMAESHIE ohd . EEEHMHLHAEE
B35 RERE (ISO) - 95 STEICHEHIETS

BEEHhSe BEEHSH BEEHhS BEEHSH
HE HE = B B =
" 73
EEE (RIS . N ; EEE(TO) =
REBRE et B Timmen =l e
RGER ;; RER
N = - %R (OU)
INGE INGE = IN5E EREBRH
RHER
‘ X OUSRIRLE-BE. EEHARE
il %%, TSOITHL T, [avha—
 FE R JUHERR | T HER| 1 Z R B TELGLV?

5L — LD

*1 HiFR: EUR Lex DIRECTIVE 2009/72/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL, 2009/7/13, Chapter0O.

- 0 ~ n "; ) NA77
eur-lex.europa.eu/lega [-content/EN/ALL/?uri=celex%3A32009L0072

*2 KA JG)Amprlonli ﬂ3/40)$*'t§ﬁ§ﬂﬂﬁ?l~?ﬁﬂlbtb‘ EiﬁﬁA&iﬁ%‘RWE#ZS 1%DHRZEZFREL. ChHTHEF U T 5186, OUTITLKITOL
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EEE-EXETABFADSTEAXDOEE — M —

DEBROERESTEEL. MIRHERETHAISO, I EEETEETHS
ITO. EAMIZHTELIZTHIESH THAOUDIDDREIZHFESINS

\

B EXFXRENOOBMSNEEEESEEL. UTDIDDHEIZHESND,

> ISO(Independent System Operator)
BE_L%. ERE, EREXENTEIIEELRMOER - EEEZTOMIL-ERTHY . EERDFAAEIEIE
BREXBENRET D, =L 2ERFOREFERUVRYNT—VRFEE(TYNDP)IZDWTEEZRT
Do

> ITO(Independent Transmission Operator)
MIAEXBEXRE  CBEOEHWELGEE (XERMZEL) ZMEL. BoABZEALE-LTER-EE%
T3, EEMEYEEBLOERBRIIHFRINSGN. ETDIVRT L A—F—HR—DOEHETRHESINSE
BY—EXZFHATESI LN AREG D,

» OU(Ownership Unbundling)
EREMFANTRICHBESNTOESARRUVEERSE, JURLMIE BEERESEERELOERERILE
BEINLELY, *2

*1 HFfr: EUR-Lex, DIRECTIVE 2009/72/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL, 2009/7/13. Article9, 13. 17,

*2 Hiffr: European Commission, COMMISSION STAFF WORKING DOCUMENT OWNERSHIP UNBUNBUNDLING. 2013%,
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EEE-EXETABMADSTEAXDOEE — R —

FITKYEEBRFAD DA RDHONTULDH, £<
DEIZEWNTHREES \fﬁﬁji‘tb\?“'ﬁéh’cmé

B TlZ2009FE R IEEUE HiE

ESE

<

k]

i

ik

F—REF

~N)L¥—

Fx3

TR

T450F

IR

FA

NUHY—

O|0|O

1297

A=

RILEHIL

AO/NF7

AORZ=7

ARAY

AYI—TFTY

1525

UK
(JL—k-JYTV)

IARR=T

YFT=7

907 F7

FUiv

O| |O|O] O |O|0|0|0|0|0|0|0| |O] |O|O0|O|O| wh

ShET

IL—==7

©)
©)

—XEREMMAD A -

184 B (Functional Unbundllng)— BRHE~D
TOEARWERICELT, 2EMMANREEM R
UEE%Z%BF%\BEEZL’CL\EL\%‘%~ RITEEE (T
EBLUNDEBEEMNS, PIEELEE@ICHELNTH

NI BHIE, (2009FHIEEUE HIETITKYEIRF)

ER S Bt (Legal Unbundling) — 2 B RFEDER &
BREZITOERS . REZDOMEBPIOSERIZIHIL
LIz FARELGDHTLE, ERARPAFICHIZL
[FEFBSND. (2009FHRIEEUEHNFERICEYE
N D)

FlT A ¥ 9> Bt (Ownership Unbundling) — 12 EERF9&
ZDMERFIEEMICE ALz LT, BG4 BEX
(FEAZITOEXRFBICHEL. A OBMEDOMICHE
DERGTHARBRRIELE, (2009FHIEEUE

HEERITKYZRS)

*1 HFfr: European Commission (Directorate-General for Energy) TSO Certifications, 20204
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EEE-EXETABMADSTEAXDOEE — R —

RN CIIEEEEMASRELEORELPERFNEZ N TIC, KYHLE
FHEANEBLTWAEHIERTES

B 2019FE R U2016FEMDCEERD L KR—I12[2 kb &, FAFIHER (NRA) ICKY S 21 DB AL ERSN ., DB54

AOMAXDEETH oI,

B S5HPARITONGLYIRNSBA R THAOUANKELTHEY . EEMEREREDRELCERTIHHNE D

[FTHoT1=,

—DEEAXDEE (5H4)*—

KEE = TSO/DSO | EXEH |BR/AR| AFENRA ZLHAT £E#Z EEEH

2017 eI TSO ADMIE T RAE 7o | ou igfnf;iu‘ EHRBERDI-HE
2016 | PAILIUR | TSO GNI $ 2 Cgflégurff o | ou igfﬂéﬁ;ﬁﬁ%ﬁmﬁ;‘mmﬁ
2013 | I5vR | TSO (I,%Trfgga) Az | cre | 1mo | ou %fgﬁ%ﬁfﬁf””ﬂm&mﬁﬁ
2013 | f4y7 | Tso | SMMREE | 3z | AEeG | mO | oU %ﬂgg;;ggiﬁ%%ugg%ﬁﬁ
2013 | RRAY | TSO trggsggrste AZ | CNE | ou | IsO %gifgéggza’”ﬁﬁ"mﬁﬁ

*1 HFT: Implementation of TSO and DSO Unbundling Provisions — Update and Clean Energy Package Outlook, 201946 B
*2 AT : Status Review on the Implementation of Transmission System Operators’ Unbundling Provisions of the 3rd Energy Package. 201644 A

*3 HiFfr: European Commission (Directorate-General for Energy) TSO Certifications. 20204
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EEE - EETABMADSESXDEE —F)v—

BANTSOTHAADMIEIL., 2015F DX v FHHEEZSHONTICEEEERS
HNEEEDTEEFEHUTO) AhBOUANZEE LG HT-

— S EEAHEER(TO) — 2007 % — S BEARE TR (OU)*2 —

B 2012F 12 IZITOEL TE SN TLVZADMIEI(X., B 201 7EICEARIERLTER S1WITEEESH
FYOrEEEEHEREEEZE THHPPC(Public ADMIE HOLDINGS. 25%ld¥1)< +DES ADMIE.
Power Corporation) DEE£FE#t THoT1=, 24%(FHESGIDARE T HL&hioT=,

B 20155 DF) v HEREEZS >N FIZ EF AR B SGID(State Grid International Development Ltd)
BRD-OPPCEREILLEARFTEZIRE., (ETHEEREM(SGCC) D100 FELTHY. t

m 20174 (ZADMIEIE. ¥ v IRHIHEE THHRAEIS ENRANE EHREERAEEREEZRS)O
HEAREOU~NEES BB HEIT 1= EETIHD.

100% 51|% 10|O%
E%fggﬂ Public Pozv:;g)orporation DES ADMIE HgEII\DA:I\EIG SGID
100% 25% 51% 24%
| l = |
ADMIE ADMIE

*1 HFT: Implementation of TSO and DSO Unbundling Provisions — Update and Clean Energy Package Outlook. 201946 H
*2 HFfr: European Commission (Directorate-General for Energy) TSO Certifications, 20204,
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EEE - FENABAOHEAXDEE —F)v—

OUANDGEBEAXERICEVWTHEERSAFIZEDHoNTLSA., #icnZ £k
HEROBRNSEHEEDEKZEETILENDHD

FMHHE (NRA) DS BEA R ERICH 1T HX G

y ﬂFU <4 - ADMIEILSGID (State Grid International Development Ltd) £ & AB{ZIZ&HY . SGIDIZHEEREHD
100%F &t THo1=1=8 . FUIviRFIEE THORAEFHMB N REMEZHBRTI-ODUTOAISEELTESR
x11o1=
> ENTSO-EQrvr7—-BFETE (TYNDP) LE DR EISEET 5L
> RAEAADMIEDEBBITEEE T 5-ODEF (FIECHBZEL)EHRTHIL
> FUIYBFNADMIEDZEEKRETHY . E=EAIoDEMIEDAIGEMEZHIRT HIL

B BEEOHR.ADMIEDORFEECHABRETOLRAFNDEENHAHMRIZIIRAEISEM T 5L, ZEFEMNHNIESR
BOBERERE T HLEFMHICOUN KRBT, *2

.P
._

A HE5 (NRA)
51%
i

= y
DES ADMIE

ADMIE HOLDING SGID : PYOMIETIKH APXH ENEPIEIAZ

T a4 THILF—IRHB (RAE)

*1 HFR: Implementatlon of TSO and DSO Unbundllng Provisions — Update and Clean Energy Package Outlook, 201946 A
*2 HFr: European Commission (Dlrectorate General for Energy) TSO Certlf catlon Oplnlon Commission’s Opinion on RAE’s draft certification decision for
ADMIE, 20174, ht : sites/enerffiles 5/2C =
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EEE - FENABAOHEAXDEE —F)v—

BRNTIXEZER 5Z2RDH AR, DX EEHERD=ORHIHE IS L 56T
HERETMN—EF2)T(RIEZERLTLS

./ Ll == B 4 f/ 7\ 7N 7\ Bril el L e e 4 ._; L gl
r,;‘q', M =i = (:fn_;_v i ,“:(‘“ \ (T 4> BE =T = TN B | ]w .-:, Sn [1'7».

) N | N T~ ) img -6 e -
) j, s 'ﬂ- —«27 1 U T s 7'l T\ 2% o=
" J VI J) _A*ijﬁ‘_ g d A=y 2D A

B EkJ‘I‘IxEK(European Comm|$S|on)li ADMIE(D DEARERICETSE=ZEDRESIZDLVTEC No
714/2009 Article 3(1)ICEDEUTOEREMZFIRHLT-,

> HRFEERAEAADMIEN#M|ARE KR RE EHAMICER TEAEHAZTEATHILE

> RAEMNEBEMLHAN—A I TUIEEEL, BT - BB ERKEZEZB LS ZEICKY ., )V EEUIZEITS
2R =X 1) T14HRETHLE

> BUNIZHITASCIDEZFDRBATHATERFOERZERL. FEODBBDRLUERRTILENHDH L

M EER = (EC)

EC No 714/2009
AN NEE) Article 3(1)I=#3¢

\y < ARSI :H*’&
*x K
* K

PYOMIETIKH APXH ENEPIEIAEX

IRILF—RHE (RAE)

4

European

Commission
]

*1 HFfr: European Commission (Dlrectorate General for Energy) TSO Certifi catlon Oplnlon Commission’s Opinion on RAE’s draft certification decision for

ADMIE. 20174 htips U/ qy/sites SN.[0
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EERE - EEITRABADSEAFRDERE —TAILIUF— il

HATSOTHAGNIE, A LIV RBROEEEHERO-HBEHHERE
RPN E R - C &= kY OUNZEE i -

GNID S BEAKXDER"
— S EEAREER(TO) — 201'6¢ — S BB REES (OU)*2 —
B 2013FE6 A CITOELTEEFSNTULV=GNIIE., 71U B BHEESHTHABGEIZE AR GEXEH RERFLLAY) Z 55
SULEEREEHEREEXEEF THHBGE (Bord Gais Wik, ttBZErvianZEE,
Eireann) D22 F 2 TH 7=, W GNIIESEERH R EBF LA & 0D RS I < Fil 3548 R AV <73
B 2014FET7AILSURBFDOEHREEBZRD=6H. 21=1=8. 2016 FEOU~NEE R BIN 1=,
BGEMEEA REFI LS D ERTHIZRE B GNIE3DDERUMEBNES RISATSA V%R
B 2016EGNIIT7AILSU R DR FNHEIZ. nBE AR ZE BLTWV -4, BRHIBEORREFILELNH-
OUANZEE T HHEFEXITo-. 125
I)bay}f Inﬁ"zh‘
10?% 10i)% FRHI R (NRA)
EEHAT Bord Gais Eireann EEAZHEH | Enia gz | Lo
S (BGE) LS EFER] (IBBGE) m ofgem
100% 100% .
| i b
GNI ;; GNI <—

*1 HFr: Implementation of TSO and DSO Unbundling Provisions — Update and Clean Energy Package omw&fm&?ﬁ .
*2 HFR: Preliminary Certification Decision GNI's GAS FOU Certification Application, Commission for Energy Regulation, 20154,
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EERE XTI RABAOSBEAFRXDEE —I5R—
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DEMEIZEET AL R—IZEERR - 2T 5,

B IRHIHEEIT. REXEEDIETREDERICEAT HLR—MZTERIZEEL
THRHT 5%,
> BEEFEOBITHMILRANEAML., TEHREGICEOHON-OI YAV
L TLNBZE,
> BRAEBEEEENRRADMESEANTERLI-E XK, #REEIE, 703
UTSUNRBRMIZERRIN TR E,
B EEELOETI) O TREBESEFELT. FEEINGCDHRALEELI-LT. 25
CEICHEFSENSDIETREOERICEAT HLIR—MIZER - 2T 5,

*1 7 : Organigramme de la CRE
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FHREROFERVERAE —I70R— 1B

EEXEL. EXABEROEEF. EXICEHDLAIEEICEALTEONCCREANTRE
IRHEHLNDHY . BERIEICEAT IRERSEZFER-2HFALTLS

| Hl1n I
heRR | TrL¥—BHERACRE |

D&
of

EAEH «HEICEY ST -5 %A E g
(WebiZH) BER-EE- cBXEFROEEFICEHTOIBEER (A bn%"EE
https://www.acer- FE ETIVTREADIG N " JUEER) f
remit.eu/np/str R HEICEAT AREZDER surveillance@cre.fr
BAWMEIICRD ! ‘
T—A%&RM
REEXE EEEXE
INEERE EEEXE
BN - HAAFETH (RHEHITR)

*1 P : CRE Surveillance RAPPORT 2019 Le fonctionnement des marchés de gros de I'électricité et du gaz naturel
*2 Hifr: CRE Rapport d’activite 2019, I'organisation et les missions de la CRE

3EBR-ARME, RELHGE. HEE. ERX-TARNER #

4 BHIEIICEAY 518 MEI~NDEA L)—HOEMHNGET 7 AN ESIIICHEO>TVIRENH D, BAEMICIEK, BH-RAFTRAOLEE -ITl-HE-XBDA
DRBOEELRBAAICETIBET —FI~DTIERATHS, ChoDEBREB MG CEADOLIEREXRETILENHS.

Hi T :REGULATION (EU) No 1227/2011 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCILof 25 October 2011 (18)
160 s-//eur- Jropa.et : 14
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REREM DA ERVERTE

kY ORI (FERITEREE D —ETH S, — AT, 757 ADHEFIHE L E
MO LB THOSILDD ., ME- AME CEDXEEZZITTNSD

MHI R (E ) TR AR BA TR i ZERBEARR—KAV/N—)

m IEE <4 (Administrative Board) (XLL F D198 LYERRESN S,
> BMEESXYEGSI-FTE24

ACER™ s > BB LYERESN-EE24
(EU) T iTisE BUDFE | | ameryaashr-2asE
m E5E & 8% (Board of Regulator) [F &R HEBIMN 518 T DEH S K ERHF 27
£ THREND,
BNetzA BT — o B AR ILEREAT LY RSN LT D328 LYBREN 3,
. —— ENFE > EFELEE (German Bundestag) & Y164
(FA) GEFATERE O —&) > EH ST (German Bundesrat) KY164

B AHEZEEREANMEENEEEBFCHHBEL O LUTDESRIVERINS,
> KitRRIckYEaSh-ZAR14A
> KifEIckYEaSh-£814%4

CRE"23 > EeBECLYERESNE-EE14
_. Yh 37 1T B R E0TE > EESECEYEGESNEEE1E
(I3 X) > BMELKELYERSNEEE14

B CoRDis(MFRREUVHIRZAR) FUT D4R IYERIND,
> ER#EB2%
> BReHFITEA24

*1 HAT: EUR-Lex. REGULATIONS (EC) No 713/2009 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL, 2009/7/13. Article12, 14

*2 HAT: Rapport d’activite 2019, LORGANISATION ET LES MISSIONS DE LA CRE
*3 HiFT:
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4.1 BRMICHITHBIAERDRT
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(1) BxM DGO LI

B EUNMBEIL, EHDRERZINET 5= DGO (Guarantee of Origin)FREEF 1§ 5 EMED T THERIEFT T
HNTWD, ZCOGOREEFITIV AT LMD —DHEECS (European Energy Certificate System) T 5.
EECSIZ. AIB (Association of Issuing Bodies) [Z&>T20024&F [ZH#EESN 1=,

B EECSOU AT LEFRALTWAMBEIF217E(FA4Y., IS5 REEESE) THY . MBERBDOETHGOR
BlE. AIBNTZBLTITHONS (WO DMBEERFIL MBDINSYF VIO RTLERERBALTINS),

B EECSIZ&YEEIENHGO(EECS-GO) [ZIXFTMWhEIZEE D) ZILE SN FEESh. REREOHRT. B
B, EHEITOICH->TDE T ILAOU N EEETEHURTLEES>TINSD, EECSHERTAMBEHIKX. 2D
ORTLER—X|Z. BHoNGOEBEBU AT LEZERLTILNS,

B EECSICIIBAFAREIRILT—DHELT . HoDHERICKIEZENZFTFRINTLVS,

EUROPEAN
ENERGY
CERTIFICAT
SYSTEM )
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(2) BRI DGOBADRE

B XEQHHEIMSIHEGREDF-EERIENRABASNSIP T, BEFRBIRIILFT—ICLYRESNI-E
K[DERE|I 7 EELTIRECSHIE 1A (RMEICKY) FFESN ., EITILER(EIT/ILIT—DKAFKE) DEHBXE
DIEEZEATHETHBKEBIERRICHES I OIRYMEANER,

B EASN-RECSHIEDBERELT, FTILAV DO EREMEAERIEN S,

> RECSHEITHEDBTHERMOELENT+LITITHONTELT . $FIZESNDORECSIZEL TIXFERAEEL
> INNAARAREBIZEITHZEFRITOEH
> RO RKEOHRERIIFADHENENDERERICRMIN TGN ST-

B 2001 FIZCEFIN=-TBIRIES (2001/77/EC) 101 BT REG|IOBEMEIEEMEBIEEZRZBRENELT-T-
H.RECS ZEIEL. GOIZLEBIT. TGO MER. B+ RE 1 AT H S ILMHE

> GOTHREMBMTZHELLT, OBETRIFILF—R, QRELRM . QX EST L RERHE
B ORBIE X EORE . ORBORBBIANL, ST

BEADIN—YEUTAZRLEIEDTOD VNI ERRSN . TORRELTRHINIRILF—EERF—L
(European Energy Certificate Scheme., EECS) A &£, BN L NI)L D FEEIREEEA (EECS-GO) I
MoTlLyoT=,
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(3) <BZE>MDGOEA DIFE

september 27™, 2001 was the first step to a unified European Energy Certificate System

2001 Adoption of the European Guideline (2001/77/EC) for the promotion of electricity production
from renewable sources

2002 L Creation of AIB (Association of Issuing Bodies): centralized pan European hub allowing
transfers and utilization of GO's

2003 & Concept of 'Guarantee of Origin® was introduced from a technical point of view

2007 ¢ European interconnected Registry Hub where Certificates are transferable was introduced
2002 § With the European Guideline 2009/28/EG e standardized EECS based on GO was accepted
2011 Implementation of EECS rules and new Hub

2013 ¢ The UBA (Umwelt Bundesamt) Registry opened for GO's in Germany and Powernext in France

¥

GE)UBA: FAVEHIRIE T

H Fir: Garzay Ahmadi. Guarantees of Origin: Germany vs. France, June 19, 2019
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(4) EUMN&EE DEECSER1K;

B EUTIX. EECSOLURTLEFRALTOAMBE(ABOATLSM & BRBDONYF T VR T LER
ELTGERALTWSIMBENFET D,

AIB Member Countries ) National GOs
1. Austria 1. Bulgaria
2. Belgium ; 2. Greece
3. Croatia 3. Hungary
4. Cyprus 4. Latvia
5. Czech Republic P 5. Malta

. Denmark ¥ i ‘g 6. Poland

7

O o

6

7. Estonia -y ’ . Portugal

8. Finland Romania

SFmence e ' 3 R .

|
1 10. Germany i W 1 10. United Kingdom |

12. Ireland

13. ltaly [ Other countries

14. Lithuania - import only ‘ implementing GO systems
15. Luxembourg g . 1. Bosnia and Herzegovina
16. Netherlands _— - 2. Montenegro

17. Norway 3. Serbia

18. Slovenia AIB GO National GO

19. Spain . ~N—

20. Sweden el et ‘

21. Switzerland veren k)]

£ 1. owitzer Y :y

Hi P : Natural Capital Partners Europe Limited, Guarantees of Origin (GOs). 20208108 298web7 7+ X
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(5) EECSIZHITHCGORAHNBTD (REEDFih)

B BEERMANCa—F (— RGBT R OB M. RF AL T 0000xx) HRE SN .. IMWhEIZI—RAFI(S

RERMEFECRERUFOFRMEMELL TS

Input
Energy source
FXXXXXXXX

Production
Device

codes:

TXOXXXX

VOO
HXoo0ox
GXXXXXX

Qoooxxx

E(LORAMIZEF) b,

Output (1 MWh)
eligible for issuing EECS Certificate

EECS Certificate

Certificate details:

Unique Identification number

Energy source: Fxxooooxx

Technology: Txoooox /Mxooox /HX00000/ G000t/ Qoo
Production Device details

Production period

Energy Carrier

Purpose

()

HiFT: AIB. EECS Rules Fact Sheet 5: TYPES OF ENERGY INPUTS AND TECHNOLOGIES. 20194128
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(5) EECSIZ&ITHGOBRETQ (Hffia—F—EZ D 1)

B EECSIZHITAEMIa—F—& GREZFD1)

01| Solar 0o Unspecified 00 | Unspecified TO10000
01 Photovoltaic 00 | Unspecified TO10100

01 Classic silicon TO10101

02 | Thin film TO10102

02 Concentration 00 | Unspecified TO10200

02 | Wind Do Unspecified 00 | Unspecified TO20000
01  Onshore TO20001

02 | Offshore TO20002

03 Hydro-electric head installations 0o Unspecified 00 | Unspecified TO30000
01 Run-of-river head installation 00 | Unspecified TO30100

02 Storage head installation 00 | Unspecified TD30200

D3 Pure pumped storage head installation 00 | Unspecified T030300

04 Mixed pumped storage head 00 | Unspecified TO30400

04 | Marine 0o Unspecified 00 | Unspecified TO40000
01 Tidal 00 Unspecified TD40100

01 | Onshore TO40101

02 | Offshore TD40102

D2 Wave 00 | Unspecified TO40200

01 | Onshore TO40201

02 | Offshore TD40202

03 Currents 00 | Unspecified TO40300

04 Pressure 00 | Unspecified TO40400

05  Thermal oo Unspecified 00 | Unspecified TOS0000
01 Combined cycle gas turbine with heat recovery 00 | Unspecified TOS0100

01  Non-CHP To50101

02 | CHP TO50102

02 Steam turbine with back-pressure turbine (open cycle) 00 | Unspecified TOS0200

01 | Non-CHP TOS0201

02 | CHP TOS0202

D3 Steam turbine with condensation turbine (clozed cycle) 00 | Unspecified TOS0300

01  Non-CHP TOS0301

02 | CHP TO50302

04 Gas turbine with heat recovery 00 | Unspecified TOS0400

01 | Non-CHP TOS50401

02 | CHP TO50402

H A : AIB. EECS Rules Fact Sheet 5: TYPES OF ENERGY INPUTS AND TECHNOLOGIES. 20194124
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(5) EECSIZHIT5GORINER

B EECSIZHE[+5HMIa—F—& R¥ZFDD)

0s Intermnal combustion engine 00 | Unspecified TOS0S500
01  Non-CHP TO50501

02 | CHP TO50502

06 Micro-turbine 00 | Unspecified TOS0600
01 | Non-CHP TOS0601

02 | CHP TO50602

o7 Stirling engine 00 | Unspecified TOSO0700
01  Non-CHP TOS0701

02 | CHP TO50702

D8 Fuel cell 00  Unspecified TOS0800
01 | Non-CHP TOS50801

02 | CHP TO50802

09 Steam engine 00 | Unspecified TOS0900
01  Non-CHF TO50901

02 | CHP TO50902

10 Organic Rankine cycle 00  Unspecified TOS1000
01 | Non-CHP TO51001

02 | CHP TD51002

11 Gas turbine without heat recovery 00 | Unspecified TOS1100
06 | Muclear Do Unspecified 00 | Unspecified TOS0000D
01 Heavy-water reactor 00 | Unspecified TOE0100
D2 Light water reactor 00 | Unspecified TOS0200
D3 Breeder 00 | Unspecified TOS0300
04 Graphite reactor 00 | Unspecified TOE0400
07 | Other Do Unspecified 00 | Unspecified TOF000D

HiFT: AIB. EECS Rules Fact Sheet 5: TYPES OF ENERGY INPUTS AND TECHNOLOGIES. 20194128
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(6) GODHEEE

Transmission System

pi)nn)»

:;‘
| A
E

@ GOIX, HFEENE(TMWhE) ZXEBEFMOREM (BRER (3—F) , BRI, ithithig, F) ERICEF
FEHMELTLOAMIZEFESINT=10D,

@ GOlE. BEXREIFRNZEEI SN, GOEBERINT-/NEEEENREENDBEHRETREEEEIZITo1=-44
ST LA OB TEREIN ., UEIXERSI A TELHLES,

Q@ NEEEEHINRTITIRTEENOERFARICESOTEIMIELIETHF IINAV UM EEET EHIRT L

H Ffr: Garzay Ahmadi, Guarantees of Origin: Germany vs. France, June 19, 2019
171
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4.2 FAVICHBITHABIABERDRTR
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1) BIRERKRORKICEATHRH-HIFS510D

BRAYIZBWTIE, TRILF—FEENA25% (Section 42) DIRFEIZLKY .. EH/NEEEEICREESHDER
BRORREEFIELTLNS

B IRLF—BEREIENOHRBRIZSATHIEEZRGITHEETHY. RIEDORFERBIEERR YL
J—4 T (Bundesnetzagentur (BNetzA), Federal Network Agency) Téh 5, > T. BERRETRILT—F
[RTEFBORFEEITERRYNT—ITTHS,

B BEMRIRILF—EREROSH. RfiEHK. BN GHEOETE -XHBFITOLTE. BAFREIRIL
F—3% (German Renewable Energy Sources Act (EEG)) THEIN TS, EEGORHI L /L EFH R VL
'7—7]-"]:—537)%)0

B RAYTIE., BN TERIN TSR EIREA (Guarantee of Origin: GO) 3B ASh TULVS, EEGER LIS
DHAFRREEIRIILF—EBRENGODK TR EL>TLNS, GOIZEAL TIX., FAYEFIRET
(Umweltbundesamt: UBA) N EELTL A,

3 IRILF—ZFE %% ( Energy Industry Act, Energiewirtschaftsgesetz EnWG) KA *Y3E R X : https://www.gesetze-im-
internet.de/enwg2005/BJNR197010005.html
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1) BIRERORTRICEAT SR -HIFS12Q

42% BRFR.BHEBEREOBZHME. ZHRBS~DERE

(1) BEHAHBRCET. BREBERTOERELTLFZFORFGEHIZENT, CNODBERICHE T ESEERIZENT, T2, EHDERFTDT=
HDAA—FYMFANMIBENT, UTOBIEEB TR FIERSAL:

1 FRERVEIRBECYZBERESNAVEEIRLT—BEEBRICHEDIELDIRIILEF—R(EFH. Ak. RAHR, Z0HDIEAIRILF—
R BEARIRILE =R TEMSN-BETRIRILE— TAUSNOBERREIRIILT-)DEE,; BELILAIBURIERESEDES
BIFRFNIEESELY;

2 REBEE PIUKELCOHELMSMEREYE 1SIBITERERADEIRILY—RERICERLFSLD) DLTOER

(2) IRLF—RERERVREZEICOVWTORERICIE. FAYDHEREIZHITEHFEHEEHILTIELEBIZ HEEICOILL, Mo, BYHKESTY
7% AWRAENGAETRIGFNIEESLE,

(B) BHEKEELNRKHEEZRITOREICEVWTIRILF—RERDEVCIIBROENLEZRSIGEE. CNODOERRUVEYDIRILEF—R
BRICDOWT LIBRUIBZ (AT 5, LIERUIBICE ITAERFKEITIEEEE RIFIHLY,

(4) RERTLELSICBIFA3IRIILF—REOENICZALBIONNBEETEVWEAZEICDOVLTIE, FMYDENTSO-E[Q- TR IILX—RIER N S5E
1B RP2EIIBIFABERREI R T —ICKDBENEEBRLI-LDERERLETHIENTES, BUL BB TARELISA (X, ENTSO-E-#EREEHAT 5
IS, BAEDZEF LE#TAFATERLETNIELSHN, MA T AXRP2X TEELIRIILF—RERIL., 1IB1SIZBIF AT —IC
FOTHELTEITFONGEITNIEESAL,

(5) 1EIBRUSIBEIZKIEARTOEMNIZENT, BAEARIRILY—ICKEIBENDHERETEZIENTELDIE. EHBRBEEN

1 BAARBEIRLT—ICLEBENORERIBZAVDGEGEES (BERBEI R X —ASSFKIBICL>TEEFTICK>THEASINZED) .

2 BAARIRLF—RICE>TEMSNE-ENZRZEDEENDLETIBIT315E. XL,

3 BEARIRILXY—IZLEIENZIETEELEIRILT—RERDO—EHELTRIBEIZKYIBITSI5E.

25N,

(6) BEHOREEZERVERTIE. TOHRBEBRICEV T, LEOEBENFERIBREBRZ B/ LEDILSIIT RFRELBITRITESEL,

(7) BHEKREET. FICLE. ENRTOEERERILT 50 ERRYMNTICHL T, LENSABICE >TREHBEEE ICHEIN-T 2. EHX
TOEBLINE-BENEFREHEBTNIEESE EBRYMNTIE, BEARIRILF—0E|EICEAT T2 OVWTIIREERBIIEET D, B
FUbFIF R SERVBEBEZEOHLICENEES, Tr—LNAEINEE . T2 EEFHITEESNEFAIELRDAEL,

(8) EFMEFF I, EFSERDOBEEFVELLLVERGTICE T, 1LENSLEDFERDIRR. EYDITERNTLLEAIAEL A THIRT. REAIT
DIRBALPBAETIILZVENDOIRIILF—RIEBROESDH QEIZHNMHLT) . RULENSABEDERIZHROI-ODT—2ADHAERMEDFHEIZD
WTEHBIENHEKS, ERBENEDLNLENGE  EBRYMNTII29FIEDEDIZE>TIXDBREEEDH S EMNEEKS,

HFT: TRIILF—FZEE (20125 RIE) BAGER, https://consumernet.jp/?p=2068
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(2) AERE-HAESAVISBRERLI-GE DRI

B EnWG®M94~101 5 (Section 94~101) [CIFEIERIZDWTIHRESN TS,

> HREILBIE. TS EDOMITICERAINARACE - TEFDMRESERITIHIENTES, SidD%E
[%.1,000~1,00051—ATdH5,

> SIEXRITAIZENWGDI5 (Section 95) [CYARTYTEINTWLNDEDD ., ZOHIZIE, BAEREE
IRIILF—BROERRICETHITANEETNTLEL,
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3) BT OIMEICRET SR EHE LR REDERD

B BEARETI R ILF—DEEIZRE T S EHIE (Guarantee of Origin: GO)
> FAYDGORIEIE. BT A (RES-GO) EEMNECHP (CHP-GO) Wt R ELE-TNS, BH . HEEM T
DBIFXRTKRICIEBIRNR—IADGONHFEDHLND,
> FAYDGOEMATIE. FITEIFFIPOERFRUNDE NN R AR ELOTIND,
> GOMDFEAT AR -85 LWL EIRE T (Unweltbundesamt: UBA) KU EEIN TS,
> GO, ERERDIIAZELL TR RAIN-FRTEN SN S,

B GOLBATFREIRIILTI—EIRTEDE R

> INEEEEII. EEGERGHMEFZITTLWABAERREIRIILY—ER) LN OBAERGETRILT—
BIROLE F-IIREELXIIHITH-ODEFIIAELL T, RERIIA (GO)EFIALTLS,

B REE=FAWEATRAELI)—VEBENIEEF. BEFRIRIILT—RTEFHEOE R

> INEBEFREFRITV—VENERFTIIRIC. REDE=FAHEADELEZITT S,

> lh)’T‘.%%%(ig*i {Ko)f’ /-k A’\—‘/'C7')—./Ea.j3nunﬂf7 7@%‘]\?7"@.&2%@%@0)
FHRETHIENHD 5E. 7'J—/Ea7]0)n.,nIE7 JDFTRIE ERICEHOTEBILSN DD TIE
A AW
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3) BT ROIMEICRET SR EHE LR REDERD

FAYDGOERV AT L

!
e
—_— . - —_— -
-'16 il
we . \ A st N
rRgEN RIIMLIAR (NE=wn et 1) — L L
T >
mN =N
v ! GO EMICRRREER
=2 I MHSMERICMS
LT AR artee e S
<0 DR ‘ ‘r. Hm
ST, B GoO DIBN T
; ’ ................. ’ .................
' g g '
’ oo Moadtimbo ot VU Kanta
RESREOIDDLE RINEREDT L IERRDT )
TEONMTL A Pt e WARE B4 Ty MO Al a1y
hkidboeengrrpamombere S Tt Lsamcezores

@ REBFEFHFUBAICRBICEY HFEHRZIRLEL. LOANICEHEINS,

@ BADGIZEFBABAZNEMET DELLIC. DL URMIZGOEBET H(DE—HLTLSE
FIRSALY) .

Q@ BAMGIFEXEZEFIGOZHLET S, LLIFERN/NEFREICRTT 5,
@ NEEFBIBALELEREBEINE-GCOZLLICITBEIRERIELTERERMTL. GOXEHEN S,

HAT /MMEKR BF. BERREIRIILT—EARELIZRA Tz BARRR FEIRIEA (GoO: Guarantee of Origin) DEAIZDUVT, 201655118 [[REDFA
VEFRIRIET (UBA) ERHIZEELL (2020 10H30H) ], https:/iww.kkc.co.jp/service/env_energy/pdfiresearch_vol_02.pdf
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3) BT R OIMEICRET SR EHE LR REDERO

Green Electricity Label registered association OKPower
(Griner Strom Label e.V.)

i
\
<~

Das Okostromlabel POW E R
Das Zeichen gruner Energie

der Umweltverbande

T TaER
> 100%BIABHERETS SR
> EBRAO—HEHRBEILTODL > 100%BEIRENERLRT S
IPDEEISHAT S > BEELREFNRE, AREBOR
> BEEIRFHRE ARATOR 7B S LTV
A EEESLTOGN > ARERE. BRERES
mEBEEICIZ. BETHAATIVICEST,
B OEELEET S

HFfr: Gruner Strom, Griiner Strom-Label Criteria 2015, V1.2,
January 1, 2017,
https://www.gruenerstromlabel.de//fileadmin/user_upload/Infom
aterial/Gruener_Strom-
Label/Gruener_Strom_Criteria_List_2015 V.1.2.pdf

HiFfr: EnergieVision e.V., Criteria for the “ok-power” labelling of eco-
electricity V9.2, December 2019, https://www.ok-power.de/
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(3) BIRDHEEICEAT HIIEFIELERREDEFRD

J)—VBHRBIET—IRTDEH (1)

KAVEE (DB)DETTY)—2BHERTITHEH/INFTE4
(DB Strom) & =D EH| (OKPowersRsfv—o% R K)

What makes DB Strom
special.

DB Strom offers you fair and transparent contractual terms and
conditions.

100% green Price guarantee New customer
bonus

)
electricity e or
e fod. C U,
As a new customer bonus, secure
Tact

Now you can use green electricity
= o raftroad bonus of your choice
data at any time in our customer (e.2. BahnCard Bonus

from D8 Energie at home - fair, 2
inexpensive and 100% from network (.hnxg.u are excluded
renewabile euex'ka. from this PR ST portal. points) or a cash bonus.

1st class service

Certified green electricity
for your home.

LY e~k iz ok-power-certified green electricity
HiFT: DB Strom , https://www.dbstrom.de/
© 2021. For information, contact Deloitte Touche Tohmatsu LLC.
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(3) BIRDMHEEICEAT HIIEFELERREDE RO

V)=V BHRBII—IRTDEH(2)

Q@ IS
e, o

o, N
7 &
“Ttar OWO

Stromanbieter
beliofert alle
Tarifkunden mit
100% ok-power

Okostrom

GU—U TR N F—NEBEEEEWSH O EREH
(OKPower+RZEEY— 4 ESEEZDHDER—LN—JTHF)

Annual TUV NORD certification

We have set ourselves the strictest ecological criteria for our

green electricity: at least 70% electricity from new plants, no

investments by nuclear and coal

guaranteed creation of new g power plants.

this checked and certified annually by TUV NORD.

Current TUV certificate
Certified by EnergieVision

The ok-power-plus seal, which is awarded according to the strict

criteria of the independent EnergieVision eV, proves that the EWS

only offer green electricity from 100% renewable energies and

continuously promote innovative projects and measures that

advance the energy transition.

Certified by EcoTopTen

EcoTopTen Is an internet platform of the Oko-Institut. There are

five general requirements for EcoTopTen products: high quality,
reasonable and affordable price, ecological, socially acceptable

and support for environmentally friendly and cost-s:

ving use

EcoTopTen criteria [3»

EnergleVision®

ZERTIFIKAT FUR OKOSTROM

I feigande Guaint ke ters

HAT: EWS#t |, https://www.ews-schoenau.de/oekostrom/

© 2021. For information, contact Deloitte Touche Tohmatsu LLC.
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(4) FITIFIPHIELRREDEFRD

B R YTIIFITFIPO##BIEEZ T HB A AEE
IRIINF—EBRHFEEGCEREMES,

B EnWGTIL., #BEFZ T TLWSBIRER
(EEGER) EENUSNDBIRERZXAIL.
TNENDEEERTTHENRDLNT
AV

W 2019FICHETHABEMRINIILT—DEE
END55. EEGEIRN88%. JFEEGERM
12%CH 51

FAVICEITHBERMEIRILF—REDHER
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S883388583383809930330853g
N AN AN N N N N N N N NN AN AN AN AN AN AN NN
mEEGH T RE JEEEGHF TR &

i 7y : Federal Ministry for Economic Affairs and Energy, Time
series on the development of renewable energies in
Germany,December 2020, https://www.erneuerbare-
energien.de/EE/Navigation/DE/Service/Erneuerbare_En
ergien_in_Zahlen/Zeitreihen/zeitreihen.html
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(4) FITIFIPHIE LR REDERD

BAFREIRILIF—BRETOEH

BEAEIRLF—EBRRTOEH BEFAEIANF—BRRTOES
EVH GmbH#%t (20194) susi Energiett (20194)
E;I-I‘*?:I: posv(:'ﬂ T k12
- & o L Kennzeichnung der Stromlieferungen 2019

Stromkennzeichnung gemaB § 42 Energlewirtschaftsgesetz vom 07. Jull 2005 geandert 2020

-l susizaE h I N VA 7.

3-9

603% 397 % 404%
Umweltaus-
wirkungen des 13
Energietragermixes: @ Deutschland 2100 % @ Deutschland §100%
COrEmissionen 0 g/kWh § 35204kWh RN
135% Radioaktiver Abfall 0 g/kWh § 0,0004 gkWh (RS
38% a2 % Quelle: *bdew Datenerhebung 2019 — Bundesmix 2019 Stand 27.08.2020
® zommzx @ tokxn @ = BEX W OmEEn W HR otk ZOMHBETH
® eccmz4 ® = . EEGEI+ B EEGRR U avABARRE (tenant ele)
HAT:EVH GmbHtt A R—LALR—, Hi R : susi Energietth—A~R— | hitps://www.susi-
https://evh.de/privatkunden/strom/strom/stromkennzeichnung energie.de/oekostrom-kennzeichnung
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(5) BIFF O HMEE I LB - H T DRIED

BURSYENEKEEETICEEZRODDIFOHZIILWN (A F—Ry AR R VRO U3 Jadelphi
consult GmbHDEMARADET) T HE (2021F38 108 FEBEREIZE) ITEDWV=J7EE)

B EIRERDRKICETHIER -BITOEM:

> ERAYRT—ITIE EnWGDSection35[Z it o= FREZZIV T EEMBL TS, EAMIEEE (ST
BEE) X FEIT1E ERBRYRT—IFIIHL, E=F 2T #HiE ( Questionnaire electricity suppliers )
ZiRHET %, T—G‘”ﬂ%‘i BLTERINDZO. BIREXRRFICEET ST —ADINELERE=S
DO RBLRFIZITHONS RMEMARADETIUTREICLDE. IOLEEZRI VT EBD—RE
LTIRESNT-T —’;‘llillﬂbh’CL\é;th\b BIXERRTOHXISMZREET DI A T2ENDD
DNEFETHD, ER. EBRYET—ITLYERINERE=F)OJHEEREEDODICE. BIRE
K[ERICEET SR [T o7,

> EZAVUTD-RELTINESNGT—2(E BE. RERN2BFRIDIRRERBMT 5T —2TH ST
O RICBIREIRTRAUCERNHOMELTE, TNF 2EDENZTL-TRESN S LTS,

> BHEKEEREICRTIE=R) UV EFTIE. BIRERRTODEFEROZ LA EF VI 50D IXHEH
TH5, [ERDELUMZERIIT B=0HIZ. ENWG section 65I1ZE DNV CEHMLGERFARZTOIENTEE
THD, LWL, BRKYZRSICIRESN-GERBEEZIZLSE, 201 7FFA T, BRIC. COISEREE
NiThnt=C&ldiEhot=.

E 7o —FORIZIZERD I R—T (MonEDa - https://monitoring.bundesnetzagentur.de/moneda) TigHHEh %

HFT1: Federal Ministry for Economic Affairs and Energy, Small question from MPs Dr. Julia Verlinden, Nicole Maisch, Oliver Krischer including the
parliamentary group BUNDNIS 90 / DIE GRUNEN re: "Consumer -friendly electricity labeling" BT-Drucksache: 18/11256, March 6, 2017,
https://www.bmwi.de/Redaktion/DE/Parlamentarische-Anfragen/2017/18-11256.pdf?__blob=publicationFile&v=4

HiAr2: Oko-Institut e.V., Ecologic Institut gemeinniitzige GmbH, BBH, Further development of the indication of subsidized RE quantities and the
general electricity labeling in Germany, June 18, 2019, https://www.bne-online.de/fileadmin/documents/Konsultation_ SKZ-

Empfehlungen.pdf
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(5) BIFF O HMEE - L D5 - H T DRIEQ

B TG OFERMEERT 5D ENWGIZES T EHRYNT—IF L. BH-HADHEE. . rybT—5
DO AR, BEAZICEATEIRFOBERN DN EELSLEEFT T vbT+—L (Market Master Data Register
(MaStR)) D% - EEEEHZTTOoTLVS,

B EEBEXRE. RHEHAEXSE. Balancing GroupD EEEFEHNMaSIRIZIFHREEFRKIT H_EMKRHLNTLVS,
B MaStRICEHFIN-ZEBRDERIILEERIgELE>TLVS,

IEERAFE TSV T+—LMaStR

| MaStR . =" © 0 @ %

Extended unit overview

H P - https://www.marktstammdatenregister.de/MaStR/
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1) BIRERKRORKICEATHRH-HIFS510D

186

BEEIIBTABEIRERORRICEALTIE LTFTTRESN TS,

Or2005£E5 (ERERER) 8% : The Electricity (Fuel Mix Disclosure) Regulations 2005, N0.391 |
(20054 3A 188 1E1T)
T &% (Electricity Act) D EFRTE SN TULVAI Standard conditions of electricity supply licence 1@

Condition 21. (Fuel mix disclosure arrangement)

B onsE, EAREEREISHL, IELEERDREERLLRZBERDREBICLIRE~NDZEICETLIF®

DAFZERDDHEZBMICEDHONE=DD,

mARHEICAY, EARBEXEEL. AR RKRIR.FEFH. BIR ZOMBRICELSAERDOERE. FE

BQIRTEAM (AA1B~3A31H) lII[CAXRIHEHEZEO>TLVD,

B EROARIE. EDRAITRILEF—- EEEREE (Department for Business, Energy & Industrial Strategy:

BEIS) MEH A ERIERKERT—4T—7 /L (fuel mix disclosure data table) |2 HKIZBI>TITHZEMNKD
BNTWS, EFRBIZIE. BEBEREDENE (%), BZBREREIT A EICKIIREZE(ERBOCO2HTHE:
g/kWh, BLALIREHREZEME g/kWh) . LB D= DEE D EREREIS (%) THD.

Hi P : Department for Business, Energy & Industrial Strategy, “Fuel Mix Disclosure Data Table”
(https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/906175/fuel-mix-disclosure-data-2019-2020.pdf)
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(1) BIRBERORTRICETHHH -HAF512Q

B EERFEROARICHI--TIE, ENREERZ L ARBBERELIC(TA1BEFET) AFHRBTEERMAF TS
AEEZHMFL. BF10A1BFE T HZRFEREBEFISHLLAFT HEAEBFTohTLS,

“Electricity (Fuel Mix Disclosure) Regulations 2005, No.391, introduced the requirement on all electricity suppliers
in GB to disclose to their customers, and potential customers, the mix of fuels (coal, gas, nuclear, renewable and
other) used to generate the electricity supplied annually, provided electricity was supplied for a full disclosure
period. A disclosure period is 1 April to 31 March. Suppliers must hold evidence to support the mix by midday 1
July following the disclosure period. Suppliers must disclose this information to customers by 1 October annually. =

B BEIXRDIFE. 2003FER (BIRRBAXESOFKEIRIEH) FH: The Electricity (Guarantees of Origin of
Electricity Produced from Renewable Energy Sources) Regulation 2003, N0.2562 J & DZ ., 1R HIH4E]
(Gas and Electricity Markets Authority, LA FTGEMA |) A 179 4 FEREEBA (Guarantee of Origin) |Z I
ELLTHIBIACEAEHHFToN TS (2005F BRI HIFE8FaIA)

B EANBBREEER I EDRR-IRILX—EEE (BEIS)IZHL. 7TA1BDEFFETIZERERICET51EH
FIREITAIEILBRFHFTON TS, CORBEINFERICEAL. BIRT 2D _FEh IO MENGLINETE
w9 A=HIZ. GEMADEE D4 LR EIRALEADERZ1E50fgem (Office of Gas and Electricity Markets) &
Y. FETLE-RERLEADFHZBEISNEFFLTILVS,

Hi i : Ofgem, “Renewable Energy Guarantees of Origin (REGOs): Guidance for generators, agents and suppliers” June 2011, Section 8.2k
YiR¥%
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1) BIrBRORTRICET IR -HA-F10QQ<EHI>

B EREAATICETIRFEEFA. BIFEXRERTLTVDENRESEEZET, BHOHPLETEEDF
BHELRLE-ERER. BIREROAR, REZEFICHAITLERERTLTLS,

[Z=41] octopus energy (201944 H1H ~20204%3H318)

octopusenergy

National Average

Coal
Hydro
3.7%

Matural gas
Nuclear
Renewables
Other

Total

Source: Ofgem, 1st April '19 to 31st March "20

The carbon footprint for an average UK home using a years’ worth of this electricity is 574kg of CO2 per year.

The same home on any Octopus electricity tariff has a carbon footprint of 0.

0B s Hood 0B 2O

That’s like planting 287 trees!

Hi Pl - https://octopus.energy/renewables/
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B ENEESEEBICLLIERERBATORNRICEL. FEWNWCEBDRTAH-FHlE. AHEBEHREV
Ofgem~DET!) > FEHE (202143 5 13H . Ofgem, Supplier Compliance 3B Y EANRE) H o (E, FEEHALS

nahok,

B 2005 BESRHI-H L TIE. BH{EE MEIEZBE Y ICHREBLEIS-IEE. TR D
BEEEATRT 2T —ILICRENTVAENEIZHED DT RILFTF—RICELTEHEDESNTLVA(FE10
£).BE. 20194818 M 520205383 1HDHIMIZARIN-IEFHRICEAL TIX. BiR6.3%. KARH X72%.
[RF75182%,. BI18.3%. TDMEIRS 2% MNERDEE LN TS,

B FE- FARHTE, EARBEREBL, GBI OROON-EEITRERRREZEVCHBAICIRET &
MHHZENRESN TS (F125). [SERLISEDSNBIIE, A (S (SEFERER (T o TUVEL,

The Electricity (Fuel Mix Disclosure) Regulations 2005

10. “Where the licensee does not hold the evidence required under paragraph 8 in respect of an amount of electricity purchased for
supply by the licensee, the licensee shall apportion the amount of electricity in respect of which evidence is not held to each energy

source according to the percentages detailed in the fuel mix disclosure data table.”

12. “The licensee shall upon request by the Authority provide to the Authority such information in such form and within such time as
the Authority may reasonably require for the purpose of establishing whether, in the Authority’s opinion, the licensee is complying or

has complied with the requirements of this licence condition.” 7

Hi Pl : Fuel Mix Disclosure Data Table by Department for Business, Energy & Industrial Strategy
(https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/906175/fuel-mix-disclosure-data-2019-2020.pdf)
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(3) EUVlE R L EE DB I RFEEIRIEATR EDREFR

B 20014, EUTIE. BIROF AREIZRA (T - BOREAZIRET 5-OICN2001 FHREBFIRESR
(2001/77/EC) INEH LN, BIERICEVT. BIHXERORERZ . REBRUREISAEEICHT
L. TNzt - THIRRESEENRTIAIERNBIRHETHSILZAAT S FEEIRIEA (Guarantee
of Origin: GO) 1D A DEEMNEUMBEIZH LK DO T,

B EIESERER. EETE. 2003F108IZIEH (BIREEESOFKEIEA) 4 : The Electricity
(Guarantees of Origin of Electricity Produced from Renewable Energy Sources) Regulations 2003, No.
2562 1M FIEESN = (AL 7 A ILZ R TlE, 2003511 A IZThe Electricity Regulations 2003, No.470 #l|3€) .

B FERHIE. 200954 A DEUBIRERHRETEHFEA. 2010FITHESN T, 2010F12A58 &Y. HETHRD R
#lD1 & EETIERenewable Energy Guarantees of Origin (UL, TREGO) HIEDERAMNLEESh TS,

B C5LEEUIES Ik AHAM L TN ERE X -34S BIY . EEICHHAREGOIE. Eh#MEEEENEEE
DB ; : SEHABESA TS,

EUIEREEEDOERRH

= EUBIXRIES EUBIXRIES EUBIR{ES
U (2001/77/EC) = (2009/28/EC) = (EU/2018/2001)

Hi Pl : Ofgem, “Renewable Energy Guarantees of Origin (REGOs): Guidance for ) ) )
190 generators, agents and suppliers” June 201188 ® L {ERL © 2021. For information, contact Deloitte Touche Tohmatsu LLC.
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(4) BT ROMEI<BI T HALE HIE : REGOFIEDHED

B REGOLIE, BRESNE-ERNBIRHRTHALTIRATLHELDT, BESN-HEFMOEERE (F=(1&
ZTOREN) [ZHL IMWhIZDE1BU RTINS EFIEHAETH S,

B REGOIZEH I HHIEIL. REDARRVENFFADRHMETHS (GEMA) IZKYEEEINTEY .. EHE
TOEREF (L. Ofgem (Office of Gas and Electricity Markets) AAE>TL 3,

B REGO#HIEMNER L. BT CHPZ{%5E (Renewables and CHP Register) | E CEEEINS, i ldA
VA=Y EDVAT LT, BIRHEEMDEE. REGODHEE-F1T. REGOS|IZBY 25EMIFHRD
i08k. REGODEVHGE N A ZFE L TITHhNS,

B 2 THOREGOICHTHERMNE—DEFELTEEINDILICELY, —ERTEOMEZLCLEAL
BoTW5, BFFELICIE. REGODEE., Bit&EA. REGODFLEFTEFENEH IND,

B REGOETDHBEMRELGDIEBRMIL. RERVITAILIVEOBEAICMHEL. BIRrBAXEREIN
AUERBLTWASEMNDEERTHSD.

Hi Fir : Ofgem, “Renewable Energy Guarantees of Origin (REGOs): Guidance for generators, agents and suppliers” June 2011& 88
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B REGOEITOMRESNTLAIEIRERIE. 2009FNDEUBIRER THRESN-BIROERZHFEA.

UTDERYESNTLND,
> BN, KBS, EXE. HEh, KB BFEIRIILF— KA NAFTR

> BT A R, FKNIBEERAR . NAAHR
B EETIX, 2003FEEZRFI (No. 2562) BN EITINT-2003F10A27B LIFICREIN-BIRERH.
REGORITOXRESIND,

B REGOZHFET H7=0(Z(E, £, 2003FEEKHH D Schedule UTRESN TV SR ERFR(FER. FELM.
REFDBRELH. REE. REICHYFITHIELEMOIDXIEEZZ T TOSBAICIXTDERSE) %.
BHEFENLTOfgemIZIR L, BIAREFELTOBERISOETREEZTILELHS .

BAE. BIREBICEETIEEONEREM LOBRAN S, REGORED-HICHKEEFTXENGLATLES
#EEFDEFI+—LIZEAL TIX. Renewable Obligation (RO%IE) %oFeed in Tariff (FITHIE) 2L DB I
SEFIEICBVWTHEDODN TS TI+—LEFHATHIENREOHLNTIVD,

Hi Fir : Ofgem, “Renewable Energy Guarantees of Origin (REGOs): Guidance for generators, agents and suppliers” June 201158
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(4) BT RO {EIZR T HALEHIE : REGOFIEDHESR

B EEBEAMNBESIN. REGODBHEEITIE., IDFUN—DFEEINS, IDIZIE, BIRFEER. BIREERIN.
RENGSNEEICET IFHBISBARAENTND,

#5l: G 00000 LG EN

REGOMDIIET HEMD #Hiff BEa—F

>  BELRE:NW >  JKH:HY

> FEERBDFW >  INFATRX:BW
>  KBYt:PV >  INAFAHX:BG
> HhEA:GT > EREGAT

BREMABIRARDERERET AOICHALGRMBERB I ENTE TGN EHIESNTGEE ., HLL
[FERFBARICRENHO-HZEICIE. OfgemIREFMDRBEZIRE I HENTES

B RERORELHFITLLOIC.REMOEEE L. BF4A1BFETIC. XERMTHALTOSRBICERIE
LD, REGORITDIRIESNBFERIRY (EHWAEWSZEICRELERDO L. EFHAUNHETEEETS
ZEMNKDHLNTULVS, RICOfgem~NRHEL TOSIBIRICIRU L HAICHEILO T ZNZERMICHREL TLM:
ZEICE. HERELZTHAREELHLEENTINS

Hi AT : Ofgem, “Renewable Energy Guarantees of Origin (REGOs): Guidance for generators, agents and suppliers” June 201158

193 © 2021. For information, contact Deloitte Touche Tohmatsu LLC.



(4) BT RO EI<B T HALEHIE : REGOFIEDHED

B REGOMEE|X, RAIELTRESZEEZLENHEKEEZTROT ) — B HRBZNIMAELTEEINS, ZD
=8 . REGOIZFBIRENDAHEXMRIZFBINSEBELLHOTLNS,

B A GEEIN-BIEBETREIRIILF— -CHPE & | L CREGOD#FHT-LRFTFE D AR CEMEZERT S
ELNHS,

B -, RETIL, OfgemMRBOHSI—EDEFHIZEHLI-EEICIE. ttOEUNMBEICL>THERITIN-BIRGO
# EENOBEAMEEEEOEREBRRARDI=OIERTH2ENTES, ==L, BEKGOIL. tDEUMEE
EIZHWT., ERERBATOE=OIZEEICERIN LD THOTIFESELY,

B OfgemIZFEBHBNT-EESNDGOIL. Ofgem®DHP LIZIRecognised Guarantees of Origin1&L TAREIN S,

B EH(IC. REGONMBDEUNMBE D EEMBEICLSKZBEZIT-IGEICIE., AZEOBIRGOLLTHFIATS
ZEMNTES,

B EULARJLTIL, EUIES (2009/28/EC) [CRIY . MEBAMEREGOZ D EEL THE| T 5 EMNEHLNTLNAA, Y
ZRERIMBAIZCEYRENEBIRERNT TILADU MNP ZERRINBZEIFIHSCHELRHLESN TS,

HiFlr : Ofgem, “Renewable Energy Guarantees of Origin (REGOs): Guidance for generators, agents and suppliers” June 2011, =& 5%
AT Ep28EEERIIMEEREFEX(BNMBTEERT IV RICET HHIERE - ERFOEHMAE) 12016, S
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(5) BT ROMEICEY T HEEEHE LR OB F

B REGOHIELRTDEREZRIEBTLHEUTDESY LD,
/l
@‘

- TR
EORR-IRL TREERI<ET S DB T
*—-E %4 (BEIS) fER1s

BOHESEXE

44

#5 il 5% BY
(GEMA)
ﬂ REGO| | JI)—V&H
SATH — HX3| a2
REGOI&4R s -
DHA @71:@»%‘.&%
QIFH R
@REGOH %
HKEEFXH/MNKEA
QHREMATE
®IDft &
®REGO%1T
Hi 7t : Ofgem, “Renewable Energy Guarantees of Origin (REGOs): Guidance for generators, agents and suppliers” June 2011%0fgem®HP Lt

DEHESRO LR
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(6) REGOHIE DRI ERH - HARFTA VI B R LI-EED &8I

B REGOF{TMBEIET. GEMA/Ofgemd&kY . REBFMAD T IR0, MELEEIFREUIIEDIRENROH SN
ACEDRBHAIN. FNHAFSEBIZIERANT-1BES . GEMAIZREGOD XK ITHIEE T AEMTES (2003FEESR
RHIFESE),

B REGOFITDIRM LG LBBERFICIRIESINF-BRITFLNLZRYNH-1-H5E. £, FELITA. FEH, B
[ZEDWTREGOMRFEITENTBE . LRI AT L TREGONEITEINT=H AL EIZIE. GEMAIX
REGODHEITEMYHT IENTES (2003FEEBRIRFIFESE),

B ZEHL 2L REFMNPREGORITOEHREZEGE-LTWWEN=ZEANHIBAL-IGEIZIX. BRAEERTICHLTH
L2 TOREGOZHYHT,

B EERMNOfgemIZL > TREIN-RIZ. MSHhADEENREMRICEL. ZOHERELTREGORITOEHRZ
- CEMNTELGLL G EICIE, BARRERICEENEL-BF R UFOREGOZFRYEY ,

B REGOMDHEUHEIIOfgemMEZB FREZE T L TITO. BUENMTHhNI=[&E. OfgemILEOMNIZREGODNHREREFERD
REGOZ H#FEITLI-FEXEITHLEARMEITO.

B Y ESN-REGODNERIL L THEZE (Certificate Report) TSNS, BUEFDREGOZEL>TEIRER
ZAEBAY HREE IR T AT LI TSR,

HiFT: Ofgem, “Renewable Energy Guarantees of Origin (REGOs): Guidance for generators, agents and suppliers” June 2011£:88
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(7) FITHIEZFDOH EEF DR R

BEFECIE. BIRBEAOTEERLLT . UTOESY ., ROHIE., CIDEHEIE. FITHENFEET 5,

;

Renewable Obligation 20024 BABHEEE(ITHL REENO—EHEET—ENL

3

(RO) T AHEIBFTITHHIE,

Contract for Difference 20144 BIRHFEZEEHL. HEATHESOFHEHEKICL>TEHS

(CfD) NAEEMENREMEETERBIIGEICIIEDFZITRY ., &
[ZEES-BEICIFEREZISFIE,

Feed in Tariff (FIT) 2010F /IMEREBRIRAFEEDEALZXIET LH-HDEEMEEIRHIE,

B RTEDERTIE. REIZEWTIE, EDORIEZFIALE-BIAERTHAINEZENMBEEBENRTIHL
[EEFFFTF N TR,

B {HEL. REGOZHEFT A, REFXEIL. BENRELIAREMTOREICEALFITIEEZZ T TS5 E
21X, ZDEFMEOfgemIZH L THRET A EMNKDHLNTINVS,

BEEZEEINSOBREEZHEFEZ. OfgemDHP LIZABESNTLWAREGO—ERIZEWLWT. BIAXIENEE
SR ANy AP

HiFT : Ofgem, “Renewable Energy Guarantees of Origin (REGOs): Guidance for generators, agents and suppliers” June 2011,
Ofgem®HP (https://www.ofgem.gov.uk/publications-and-updates/recognised-guarantees-origin-2020) &8,
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BE]0fgemIZ&A1EHR 2B

B OfgemMDHP LIZARSN TLA&EFTTEH (2021F1AKFR) £, 202058 H (24
UTOUVGETIHIEEREEZFIICARINA TS,

NEENT=2019FE EDIEFEHR T.

BCORICIE, REFRRNEZS . REGOFKITH. . REA=. B8R . RE
BHREDFERELIC, BERAEE Fﬁh\ﬁl*i?“"é%('ﬁ:h\%‘b\(:’DL\'CO)'T%ﬂi%’é‘

EFTATEE. BIRETOIESE.
FN TS,

Of em Making a positive difference
for energy consumers

Please note that due to file size limits this report has been split into four parts.

Axpo UK Limited Electricity  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613207352 803255132000000000000613207352  2020/3/30'803255132001672698
Axpo UK Limited Electricity  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613208207 803255132000000000000613208207  2020/3/30'803255132001643964
Axpo UK Limited Electricity  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613208609 803255132000000000000613208609  2020/3/30803255132001663887
Axpo UK Limited Electricty  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613207007 803255132000000000000613207007  2020/3/30'803255132001661494
Axpo UK Limited Electricity  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613207008 803255132000000000000613207008  2020/3/30803255132001662187
Axpo UK Limited Electricity ~ Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613208782 803255132000000000000613208782  2020/3/30803255132001688880
Axpo UK Limited Electricity ~ Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613208578 803255132000000000000613208578  2020/3/30803255132001661791
Axpo UK Limited Electricity  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613207022 $03255132000000000000613207022  2020/3/30803255132001688422
Axpo UK Limited Electricity  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613207027 803255132000000000000613207027  2020/3/30'803255132001646170
Axpo UK Limited Electricity  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613208594 $03255132000000000000613208594  2020/3/30'803255132001664693
Axpo UK Limited Electricity  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613207227 803255132000000000000613207227  2020/3/30'803255132001549280
Axpo UK Limited Electricity  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613208650 803255132000000000000613208650  2020/3/30'803255132001725387
Axpo UK Limited Electricity  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613207064 803255132000000000000613207064  2020/3/30 B03255132001562746
Axpo UK Limited Electricty  Cancelled for Statnett Go0 Cancellation Statement  Unknown whether support is received 803255132000000000000613207259 803255132000000000000613207259  2020/3/30'803255132001621818
Axpo UK Limited Electricity  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613208233 803255132000000000000613208233  2020/3/30'803255132001694492
Axpo UK Limited Electricity ~ Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613208358 803255132000000000000613208358  2020/3/30 803255132001695970
Axpo UK Limited Electricity ~ Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613208375 803255132000000000000613208375  2020/3/30803255132001674951
Axpo UK Limited Electricity  Cancelled for Statnett Go0 Cancellation Statement  Unknown whether support is received 803255132000000000000613207077 $03255132000000000000613207077  2020/3/30'803255132001618559
Axpo UK Limited Electricity  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613207088 803255132000000000000613207088  2020/3/30'803255132001627797
Axpo UK Limited Electricity  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613207123 803255132000000000000613207123  2020/3/30803255132001679215
Axpo UK Limited Electricity  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613207196 803255132000000000000613207196  2020/3/30'803255132001527448
Axpo UK Limited Electricity  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613207122 803255132000000000000613207122  2020/3/30'803255132001642097
Axpo UK Limited Electricity  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613207182 803255132000000000000613207182  2020/3/30 '803255132001499363
Axpo UK Limited Electricity  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613207647 803255132000000000000613207647  2020/3/30'803255132001658326
Axpo UK Limited Electricty  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613206980 803255132000000000000613206980  2020/3/30803255132001639648
Axpo UK Limited Electricity  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613207275 803255132000000000000613207275  2020/3/30'803255132001711953
Axpo UK Limited Electricity ~ Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613208314 803255132000000000000613208314  2020/3/30803255132001690463
Axpo UK Limited Electricity  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613208324 803255132000000000000613208324  2020/3/30'803255132001670915
Axpo UK Limited Electricity Cancelled for Statnett GoO Cancellation Statement  Production Support 803255132000000000000589932130 §03255132000000000000589934213  2020/3/30 "803255132001683670
Axpo UK Limited Electricity  Cancelled for Statnett GoO Cancellation Statement  Unknown whether support is received 803255132000000000000613213151 803255132000000000000613213151 | 2020/3/20 1803255132001671516
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Hi Pl - https://www.ofgem.gov.uk/publications-and-updates/recognised-guarantees-origin-2020
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B Ofgem®MDH 1 K54 > (“Renewable Energy Guarantee of Origin: Guidance for generators, agents and
suppliers”, Ofgem, June 2011) [Z&k 5 &, REGODEUEIEERICLIELIETThbh b EEEHE SN TS , BUED
F1-5ERIT. REGOZHEET HEDIBEMRICRY N Ho1-IGETHSH, REGOEUHDREZEZ (T, Ofgem(d, &
#%7 F TREGODIDF U /N\—%EELHELTINS,

B E RAAMRSAOTIR FEZHRE, BROBERICE DV TR EELGREBENGCSNENKIITT 5O DEY
#AH, BROfgemDEEANICKYTHONTNSIELEEH N TS, EE AL, FEH . FIAE, F
BAADT7IERADHA. YUTILOEEDRE . BN OH oW 5D DIEE. BEDIE—DHFALED
XBZEITICEMNROLN TS, #FIZ. REGORED-HICRESN-ERICEIT HLEA—DNERMIZITH
N5 XEFROEEEE., SLHFTEV)ITRFFL. REGORGBDIRMESNIRABRECHEIALAREED
TR ETRETEDIIILTHELIENBELSNTIVD,

BEEOHKR. BEFEHLESN R FXEBICHLEEZL>TRAMSN, EDRENROLND, FEXEEIL.
OfgemMBDKRHBIZHL ., EDKIITHALT oM ERLIBESERETILELNH D,

B RS -ADRENTHONDET. REGODFETHEHINSIIGENH D, REERDI-EDEEIZET,
LR EMMNREGORITODEHEE-LTWVENWIEMNHBALI-EZEIZIE. REGODREITHARYESNSZEL
H5. COEITEEE THDERBEESOfgemM$BS- LT, REGOHEDNBE ([CHo-B IR EEHRDERAI
s, REGODHITHIEHRIFERICE SV TITHhh B EABRENSHHH EA-TLVD,
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(1) ERFORTZHHLLTHOIMD—F
BRSORTERBLLTLINO—K

e EIFEEAE | RIBBIR | BERER sE5a ERHTD BHHBD
FrREH | ®rEH | ok E gt | W RKETIEZ. EXOFERIZHT-5
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6 |A/\1F o o o 09/14/2001 | 01/08/2021 o L PIAIFRBEEERTEZFTDE
7 [3xFAv K o o o 01/01/2001 | 08/28/2020 O O EEKRADEE, L LILE
e o5 aors0n | TorzEasie BSEBRARTEHRT ol o
9 [ma—/ " Tsv— o o) i adigd
10 [HUTAIL=F O o O 01/01/2000 01/13/2016 SHRIENROLND,
11 |22 o o o 01/01/2000 | 03/16/2017 o _ .y
5 o » EATHOEREATHITNG
12 [\ o o o 01/01/2000 | 07/20/2020 | - bl
13 [x9F1—twvv o o o 01/01/2000 | 10/28/2016 o 139 (A J77J')L:7€;_'Glj:~|3$<)
14 |10+ o o o 01/01/2000 | 07/09/2015 o +DCTIE. FEERIZAEITE=-EBIREHR
15 (DJOus O x x 03/12/2001 12/23/2020 FTROMLEENT N ENSETD
e o1 ovmae | opamn | N CEA TOHI2MTIE, WA
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WET) | #ET) Municipal Utilities, Cooperative Utilities
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H P :NC CLEAN ENERGY CENTER, "Database of State Incentives for Renewables & Efficiency”

https://iwww.dsireusa.org/ fth &Y ¥ER
201 © 2021. For information, contact Deloitte Touche Tohmatsu LLC.



2) BREFTHEFOMUNBE(To2rM) D

Db MNIE BATEHIED BEIEEERSNTOEND, BEROFEHREATEBRENEA, [FRBRATIZE
LTOREEBICET HHRRIEHRNRE LN TS

B OOV MNDETREF (RCW 19.29A.060)

A IEDRR—EN

(1) BINFEEE, MEEEOY—RBLURBREEL—RT HEREEAL T BRIRHTIEENA
S ORHENEREICHRT ALEL B,

(2) SOOI AV TRONDRFFERRIE. BINFTINDIEANAZ21—IZDOWT, ROZ{HTI) MG, I
DEEIZINGEEELNRTEL-EHENEDEEE. Hi— LB THRNITILENH D,
(@) AR, (b) KKARE. () RAHX. (d) [RFA. (e) Bl () V—7—.(q) BA. () INAARR (U (1F
TADHEAED, BIDBEIC/INGEENRFTEL-BRENDELD2%E =9 H. TNEBA-IGEER/RE.
INGEZBFZFDONAARRIZEKDREEBEFHTEL. MOBRFEDRBFEEREZRRLEFNIEAESEHN, INTE
B, EHFELEED2NUTEEU/N\AATRADBRAZ. LILIREEXEEMIHTETHENTES).,
() BETELLIRILEF—E,

R) CHEDNETHESINETIREDERDEENERD2NZEEADIEE . INTEBTTNILICTFE D
HBIROD—RIGHRBAL, FAGERNGEH LN DRBAZEDIVENHD,

(4) INFEEEIX. ERDERBESNILIC, BRENFE-REHTIVICEAEL T, ARETHAFITE RSN
SLNEHRE. REGEFIIIREZEDRPZREH T HEIETELGLY,

B)RUREILBHRAMLEALE-ERD—IZDONTIX, INEEENRUOREILEANETEU AT LIVIRE
BRICHAADL ZENH D,

(6) NFEEEFX. BEMRIRIILF—IMEOHEICHAT IEMERZERDERIBRINILIZENHSHIEMNT
=5,

[2019 C 222 § 4;2000C 213 § 4]

202 © 2021. For information, contact Deloitte Touche Tohmatsu LLC.



203

(2) BIRBRTHRHFDMABE (T2 M) QRTEHL

Avistatt(C kA ERIEFHMEAT Avistazt D FR X

Electricity Generation Resource Mix The energy we produce at Avista-owned generating facilities and

our long-term contracts ranks the company as one of the
cleanest utilities when it comes to greenhouse gases, and our

prices are among the lowest in the nation among investor-owned
utilities.

® RIRERKRICBAL TIX. BEHMLGT—2(BIRBERLE), HLLF
EIHICKDERTOSUVEHEIIZEDVTERMNTHOA TS,

® EZETHESNTOWAMREETF—Tyb & EEESN-FIRAF
BEENEOEALERY LT BEICHTT SRANLGT Y12
ZHELTLSLDTIEALY,

57%
RENEWABLE
ENERGY

® Hydro

® Wind

@ Biomass (2%)

ol i ® Coal Washington State Department of Commerceh®
Excludes AEL&P Natural Gas %?ﬁ—d—éﬁﬂgw%%ﬁ*&%%rWaShlngton State
Electric Utility Fuel Mix Disclosure Reports |IZ#
WT. BEHANDEREBRE, ENEHFEL-RE

H P : Avistatt HP : https://fwww.myavista.com/about-us/about-our- FRICBITARERBED T —IMFRAR(AR—UF
energy-mix B)en, FIEEXBOFEHREAREZENNT54E
BEEGEOTLNVD,
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Washington State Electric Utility Fuel Mix Disclosure Reports T® 1& 3 Bl & 3 B -~ 5

Avista (WA)
Utility Fuel Mix

Washington State Eleetrie
Utility Fuel Mix Diselosure

Reports

enenoy

Lisa Brows, Dbucter

'Washington State Electric

Utility Fuel Mix Disclosure Reports |
TlE. WHNTEBTEHETOENNESE
FEDEREREABRANDOMEL-E
HORERFENENEN. B—DT+—
Ty THRESN . BXEDOBRERD
HEALLEZHERE I LSRIBERET S
MTED,

Fuel

Baogarns
Baomass

Caoal
Geothermal
Hydiro

Natursl Gas
Muchear

Orher Beogenic
Oher Non-Biogenic
Petrolaum
Sodar

Unkncwm
‘Waste

Wind
Unspecified
Taotal

Percent Total MWh

0,00 % 1]

4 86 % 204,725
15.02 % 810,161
000 % 1]
a3k 2293318
3T 8T % 2,301,131
0L00 % 1]
0.52 % 31,3654
0.00 % 1]
oo % aTs
000 % 1]
000 % 1]
063 % 38334
316 % 191,675
000 % o
100,00 % 6,061,586

Claims on Power Plants

Plant Mame
Boulder Park
Cabinet Gorge
Clearwater Paper IPF Lewiston

Colstrip

Coyote Springs il
Hetie Falls Generating Station

Fuel MWh Total MWh
MNahwral Gas 38531 38,531
‘Water 454 036 454 036
Ressdual Fuel Oil 1}
Biack Liquor 105,852
Natwral Gas 26,730
‘Wood/Wood Waste Solids 30,625
Distillate Fuel il 1] 163,207
Subbtuminous Coal 10,161
‘Wasta/Otiher Oil era |
Distillate Fuel il Gi0E
Gaseous Propane 1} 911,039
MNahwral Gas 1,088,749 1.088, 749
Manwral Gas 8045
Wood/Wood Waste Solids 136,775 144 820

H FlT : Washington State Department of Commerce, “Washington State Electric Utility Fuel Mix Disclosure Reports”
HP : https://www.commerce.wa.gov/wp-content/uploads/2021/03/FMD-Report-2019-FINAL.pdf

© 2021. For information,

contact Deloitte Touche Tohmatsu LLC.
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HIVTHNLZTMIE. BAHEHEDBBEICHELTERDOERMATRHREINEA, LHL2001EIZ/N5ER
Fr—FFPEL. 2010 o RERUNDFEREXMRIC/INTEERIEZERELEZN, BHIED LRBZHRE. £
SL=A T, ERIFHEARETF TS

B AHYTAIL=ZT7INTIE, EREDORERICEET ARAIRPSOBEHRBELEAREERHEILOVREAIZERLTLS,

B TR DERIZET %R &% (California Public Utilities Code)

> 3985218 EE (d) FEDHMLRENSDBENBAIZEMEEOHBENSOEA 1EIE. EHER
BIVRTLEE | EEARE M EIIREFEDLDIZE>THEDERF TEMATFELE HEG|
T EEBEINE-EENEEL THRGEISN TN ENRIEARELREDEIET .

> 398%%3I1H (a) 1998F1HA1HLUE. EREFEEX. RELL-ENDRHEAMTELIVRE24TZ
EDBRELHEEEKWhE TURTLARL—E3—([ZHET 5,

> 3985418 (a) W) I7AI=FMATENRFTEZITOIITARTONGEEEX. TOERSIVEIBEED
GHGHEHH R B FBTRT %,

> 398418 (g) (2) NeEBICKDBROBTRTIE. D) ITHIL=FMDEHLATLOHBE. BNH M
ADITRTOREELRBDIEECLOMEBENMAZEDETL. BHETHIVLENDH S,

> 3985%41F (h) BIIETHEEIN-E2NEAIX. LTOHE. ER. TF-EXESIB/ONIERFTLS
DLLETERRT S:
(1) Bik. (2) SOMWREBD KA., (B) RAHA.(A) EFAH.(B) LTOWTNHIESL ., MOBEEATRE
BHELE (RPS) [CEMML - @R G BERIREER:(A) N4 X...

(7)) BIRILOYMDLB/ONAERFTLESIX. TRIILF—FRESNREL-EXTHRIZEDH S,
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(3) BIRE R

U IR/

>

MMEXRE

%EE'H:Z?‘EMLA RITENEICHEODE

e

SNEHELTNHLE

30MWHED K 5
RKAHDRA
[RF 7

MRPSDEIEH 4 R EEIR

\MATR-EEY
Hh 24
A& K A
N> b k=S
B A

« JLIvREEA (RECs)
BREMABETELVLE

EIRDIEFRI

REIDMBIBE(H)ITAIL=7MH)D

BIE R DL R ZELE

—F|EDTH—IVb—

Version: October 2020

2019 POWER CONTENT LABEL

(Insert Retail Supplier Name)

(Insert Website URL for PCL Posting)

ENERGY RESOURCES Power Mix 2019 CA.
Power Mix
Eligible Renewable* 0.0% 31.7%
Biomass & Biowaste 0.0% 2.4%
Geothermal 0.0% 4.8%
Eligible Hydroelectric 0.0% 2.0%
Solar 0.0% 12.3%
Wind 0.0% 10.2%
Coal 0.0% 3.0%
Large Hydroelectric 0.0% 14.6%
Natural Gas 0.0% 34.2%
Nuclear 0.0% 9.0%
Other 0.0% 0.2%
Unspecified sources of power? 0.0% 7.3%
TOTAL 100% 100%
Percentage of Retail Sales
Covered by Retired Unbundled 0.0%
RECs®

The eligible renewable percentage above does not reflect RPS compliance, which is
determined using a different methodology.
2Unspecified power is electricity that has been purchased through open market
transactions and is not traceable to a specific genera ion source.
*Renewable energy credits (RECs) are tracking instruments issued for renewable
genera ion. Unbundled renewable energy credits (RECs) represent renewable
generation hat was not delivered to serve retail sales. Unbundled RECs are not
reflected in the power mix or GHG emissions intensities above.

For specific information about this (Retail Supplier Name)
electricity product, contact: (Retail Supplier Phone Number)

For general information about the

Power Content Label, please visit: http://www.energy.ca.gov/pel/

For additional ques ions, please
contact the California Energy
Commission at:

Toll-free in California: 844-454-2906
Qutside California: 916-653-0237

© 2021. For information, contact Deloitte Touche Tohmatsu LLC.
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W 2019F RIEDHEEH

—CALPINE POWERAMERICA-CA, LLC. —

ANNUAL REPORT TO THE CALIFORNIA ENERGY COMMISSION: Power Source
SCHEDULE 3: ANNUAL POWER CONTENT LABEL DATA

for the year ending December 31, 2019
CALPINE POWERAMERICA-CA, LLC
(ELECTRICITY PORTFOLIO NAME)

Instructions: No data input is needed on this schedule. Retail suppliers should use
these auto-populated calculations to fill out their Power Content Labels.

207

Adjusted Net
Procured (MWh)

518,686

Biomass & Biowaste

Geothermal

299,586

Eligible Hydroelectric

Solar

100,000

Wind

Coal

119,100

Large Hydroelectric

Natural gas

Nuclear

Other
Unspecified Power |
Total

Total Retail Sales (MWh)

Percentage of Retail Sales Covered by Retired Unbundled
RECs

Percent of Total
Retail Sales

REDACTED

—BEAR VALLEY ELECTRIC SERVICE, INC. —

ANNUAL REPORT TO THE CALIFORNIA ENERGY COMMISSION: Power Source
SCHEDULE 3: ANNUAL POWER CONTENT LABEL DATA

for the year ending December 31, 2019
BEAR VALLEY ELECTRIC SERVICE, INC.

JInstructions: No data input is needed on this schedule. Retail suppliers should use
Jthese auto-populated calculations to fill out their Power Content Labels.

0.0%

Bio & Bio e 0.0%
eathe 0.0%
gible Hydroele 0.0%
0 0.0%

d 0.0%
0 0.0%
e Hydroele 0.0%

0.3%
0.0%
0.0%

seifid Poie 99.7%
ota 100.0%

© 2021. For information, contact Deloitte Touche Tohmatsu LLC.
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XY Fa—tyIYMiE. ENHGHIEOBBREICHFEVERRICAF-EROFHRMATEFREEEA, R,
CO2PNOXFNREFXEMEHHEICEHL TERATEBHEREL TS,

B IHFa—tv VM ORREFRREERA (Hk#)

(220 CMR 11.00: RULES GOVERNING THERESTRUCTURING OF THE ELECTRIC INDUSTRY)

11.06: Information Disclosure Requirements

® FHIFEXREFR REICEOSDVWTRMIIBENDERBREREL. RETEDHONI=FINILERRIZE DL
TRTRLEZTNIEES0,

0 TEREADKRELLVICHATERDOONSIBFEILULTDREY (FZILT7RYNEIZEEHT D).
INMATR, Bk, KEFEEKARE BOMWELL) ., /MNKAGBOMWRRE) . CHRE. RARHTRX . [BF 1.
Al FOMOBAETREER(BAERRERE . BOILTHAR, BEFERZFALLBREEL. 280) . X
[BHHEE. BN,
0 HEITHIIREFLEYWELLT, DL TBIERF(CO2). BEXRFEIEM(INOX). ZBIEFRE(SO02). &
UORYFa—tyYMNIRERELANEEEOES WV EELERNAAFAREICLL LM LU-EEICERREIC
DULVT, NIV ETHI R IR - BRSN T IEE S,

o FJHHATIVDHHER. FRHEZFOVVMFHEYRIFEMTHET S, FHHATI (2D
WC. SHDOERR—,ITHIFFLFZED T AVIDHEEIX Za—10 7 ST HHH &3
XY HLERELTIRTI B,

o FHHEATRINILE EBEETHEDIHATRTI %,

® FIEFEIEBROFEE. T XEREARICEETHHRAICHHLEI S-S, 220 CMR 11.05(2)(e)[BHESM
TURCEHTHRERBIE]IREIE, BiATHBTOPMETEEZEDSAEOADEL, MYEL, T-XEH
#hEWeL =T RIS AE T Z A EEME L BH S,
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RYF1—EyYMARELIAZRET A — VML, EREARTPREFRME OBEH & (N FHEICHT S
HRERXRBOERBCMEF O —ERBEHRLA— T+ —IVARIBHRICEFENL TS,

Actual Energy$t D1EERBEAR(ZD1)

ELECTRICTY FACTS

Actual Energy, Inc.

Generation Price:

Average price per kWh at different levels of
use. Prices do not include regulated charges
for customer service and delivery.

1,000 10,000 20,000 40,000
Average Use per Month  kWh kWh kWh kWh

10.5 10.5 10.5 10.5
Average S per kWh cents cents cents cents
Your average electricity price will vary according to when and how
much electricity you use.

Customer Service: 844-822-8825
844-8ACTUAL

Variable Price Contract on Month- to -month term.

Power Sources:

Demand for this electricity product in the
period 1/1/19 to 12/31/19 was assigned
generation from the following sources. All
power is system power

Power Source System Power 2019
COAL 0%
NATURAL GAS 48%
HYDRO 9%
NUCLEAR 30%
OIL 0%
LANDFILL GAS 0%
METHANE 0%
REFUSE 3%
SOLAR 2%
STEAM 0%
WIND 4%
WQoOoD 3%
OTHER 0%

H FT ; https://www.actualenergy.com/wp-content/uploads/2020/03/MA-Disclosure-Label-030302. pdf

© 2021. For information, contact Deloitte Touche Tohmatsu LLC.
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Actual Energy#t D1&HRBEAR(ZD2)

Air Emissions:

Carbon dioxide (CO2), nitrogen oxide (NOx)
and sulfur dioxide (SO2) emission rates from
these sources, relative to the regional
average, and to the emission rates of a new
generating unit.

CO:z

NO,

50;

New Unit Rates

Regional Average

|

Lower Emissions

Higher Emissions

Labor Information:

REGIONAL AVERAGE GENERATION RESOURCE LABOR
CHARACTERISTICS January 1, through December 31, 2016,
Provided by ISO New England Inc. Generating Workforce
QOutput (MWH) % Collective Bargaining 36,593,812 32% Non-
Collective Bargaining 76,609,202 68% Total 113,203,014 100%

= Fir ; https://www.actualenergy.com/wp-content/uploads/2020/03/MA-Disclosure-Label-030302. pdf

© 2021. For information, contact Deloitte Touche Tohmatsu LLC.
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G) XkEBDBIRHFKXENNSYX T ORT L

Systems in North America
) &7,

b
i

Renewable Energy Certificate Tracking {3
o RV

KEY

ERCOT: Electric Reliabiity Council of Teas

1 MIRECS. Michigan Renewable Energy Cerlification
System

. M-RETS Midwest Renewable Energy Tracking System
. NAR: North American Renewables Registry

_‘ NC-RETS: North Carolina Renewable Energy Tracking
System

| NEPOOL-GIS' New England Power Pool Generation

= Inlormation System

B NVTREC Nevada Tracks Rencwable Energy Credits
. INYGATS. New York Generation Attribule Tracking
Systemn (in development)
PIM-GATS: PIM EIS's Generation Attribute Tracking

System

| WREGIS. Westem Renewable Energy Generation
' Information System
ﬁ‘} No tracking systom formally adopted. NAR allows
| registration from generators located anywhere in the
US. and Canada Other tracking systems may allow
registrations from cutside their geographic territory.

H Pl ; Center for Resource Solutions

1997FEDH) TAHIL=TFMIZEITHE
miEERIEFEIC, XKETIEXEADFR
EHENERESN T o=, 5L
BRIEOEIZEHLE T, RREE
CCEERZETCELOVEIREREIIE
{ELT. BEREDEYRRFTEL, SIZENDE
ElRGELE . REEROSLEENE
EEFZEOERFRITELEEINT

Lyof=,

—h.BHhEICEBERRET R ILT—
HEXDESRE—E=ERFTTHELRDH
BHRPSHIED, ZLDMTEAINT
W=, RPSHIED T TIE. EREXE
DHREEHEEE (&, BHEBE) .
BIZERFERELTEOON TV =%
FIDEFEDEG|, ZLT/INTEERE X
ENRPSEEZIEFT 51-0OIZEES
1BENT A= DOFESRBLE ., ZER
DEHOCIEIEEZXEREICRT 5
SYXVTORTFLNMEESNh, &% K
(s SR E AL R L 1=,
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B KETHIRERFAENLKLEERD
—2IZ, REIC&EHBIREXR DR H
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2018 HISTORICAL PRODUCT CONTENT LABEL!

ECO-Advantage™ is a Renewable Energy Certificate (REC) product and does not contain electricity. &
REC represents the environmental benefits of 1 megawatt hour ([MWh) of renewable energy that can be

paired with electricity. For more information, see www green-e org/rec.

ECO-Advantage matches 100% of your elactricity usage. In 2018, ECO-Advantage was made up of the
following renewable resources.

Green-a Energy Certified New® Renewables in ECO-Advantage Generation Location

-Wind 1o0%s National supply has been sourced from the
following state: Tewss, Morth Dakots and lowsa

TOTAL 100%

1. These figures reflect the resource mix of the RECs delivered to ECO-Advantage customers in 2018,

2. New Renewables come from generation facilities that first began commendal operation within the past 15 years.
For comparison, the current average mix of resources supplying the United States indudes: Coal (27%), Nudear [19%), Od
[1%), Natural Gas [35%), Other Fossil (<1 %), and Renewables [17%). This resource mix was prepared in @ooordance
with the UL5. Department of Energy/Energy Information Administration.
The average home in the United States uses 901 KWh per month. Source: US. E1A, 2015,
For specific information abouwt this product, plesse contact AEP Energy, (866) 258-3782, care@acpenergy.com, or

wwrw. AEPenergy.com.

© Energy

ECO-Advantzge is Green-= Energy certified, and meets the environmental and consumer-protection standards set forth by
the nonprofit Center for Resounce Solutions. Learn mone at www green-eong.

Hi 7T ; AEP Energyri— L ~R— (https://lwww.aepenergy.com/wp-

content/uploads/2019/10/2018 Historical-Product-Content-Label_ECO.pdf
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