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FCR Frequency Containment Reserves BEUREHIEI TR KERINDFARE D OSER
FRR Frequency Restoration Reserves BEIREEHEF RS XERINDFAREDOSEES
RR Replacement Reserve KREFHH XERMNOFAEDODIER
PCR Primary Control Reserve KENOFHEE S DIHS 48R
SCR Secondary Control Reserve BRI DFAZEE N OIHD$EE
TCR Tertiary Control Reserve KRR DN OIHS FER
LFC Load Frequency Control EEEIREEHIE (ECRINTENN2HEE
AGC Automatic Generation Control BEyRESE (EICRETEDNSAEE)
BRP Balance Responsible Party NSRS TN —F4—
BG Balancing Group NS> IN~T (FELR1YDFIEEHI)
BSP Balancing Service Provider N33 —-ERTOIN14 -
RES Renewable Energy Sources BAETRIRIF R
GC Gate Close J—kn-X
1SO Independent System Operator IR RAE RS
RTO Regional Transmission Organization Hhiakix EHRE
TSO Transmission System Operator RERGERE
ENTSO-E European Network of Transmission System Operators for Electricity — FUMNXERFERERYNI—
NERC The North American Electric Reliability Corporation EREFEEEIR
BNetzA Bundesnetzagentur (J#38) B FR Ry D — RS T
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) ! ! | HIE LORE AL !
T Tertiary Control |- o o AW (ELE ?gi?;t§/\ﬁ): (593
Reserve(TCR) | EIE:159BR 18 +KWhARL; ‘ ! ‘ '
. ! : : L ! HE
£ e — — HIEAREL S AL b |
E_%;_%’ S Secondary Control | " ze ™ ciipy AKWETRER (Zkﬂgﬂfsgﬁ TSONALERAM) | |
i x| Reserve(SCR) | f--mmmmmmmmmeeeees R 4 kWh AL i i | i i > 57>,351—
£ : : : ‘ o : : =g
B ) PR ! BUSEN DR 585 AALKHT)! ! ! ! ! Y—EX
Primary Control || =z : 30mbip | KW (KHE168F TSONTEALAESR/AR) | i i i B4
P Reserve(PCR) |\ N : : BIE 178 A |
! ! ! ' | BEEhRMEOD H
—y NSRS :
TSOICiE#
F) 1EBOA -3 TRHEBNRNETZHE. 2BEOA -3 hRiESN . PCR.SCRICBALTIZROHEIC. TCRICBEUTIXREIBFEC2BEOA -I3a>hERiEcn 3,
FIe, 2EIHOA -3  TEREB I 5 E(1E. BTSON S FHEEHIREE L OB 2 OERIENFEZEL . BB SEHERITILNRHSN TS,
7 L) SEER LD =ZHAER

HUB A =R ST

MR
RAY : SHEEHDENSIEI&

RAVICEF DR OERSIEIE (20165F)

Primary
Control Secondary Control Reserve Tertiary Control Reserve
Reserve (SCR) (TCR)
(PCR)
BRI bt i (AT e~y Vi RSB
[€/MW/h] [€/MW/h] [€/MWh] [€/MW/h] [€/MWh]
S T Tif Tif Tif +if T T T
£15.01
€2.64 €0.79 €52.54 €7.75 €4.62 €3.32 £104.58 £51.26
FIALL AL ERIAERS FIAAL ERHAERB|
SEMW] SE[MW] BHE[GWh] SE[MW] BHE[GWh]
= co34 i T i T i T i T
’ 2,018.6 1962.7 5702.9 2896.6 2,044.4 1942.8 694.9 216.4
H(EZ—,;%%;;'/ €76.7 million [EF1€346.3 million [_EF1€155.5 million
Sl : (FiF1€36.1 million o ol
Y

HFf) ENTSO-E Transparency Platform (https://transparency.entsoe.eu/)d&DVERL

RAYICHEITBIRIF—THIZOEEIEE (20164F)

IRNF—hin RiEREE (2016) FIEALMIE (2016)

HHM%(EPEX Intraday) 40,750.6 GWh 29.10 (€/MWh)
mIEAM# (EPEX Spot) 234,925.0 GWh 28.98 (€/MWh)

PR EPEXDIJHA K (https://www.epexspot.com/de/presse/press-archive/details/press/EPEX_SPOT_Intraday_markets_reach_all-time_high_in_2016)
8
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KWh AL i mEl@16&%3;«:2&%%@&fo»&ﬁi;}%%{; i : DAKWERIZ TS5
Y = | HIB014B309F CICDOREEERTECIEN | w . ! Jot— 284 KWh
A crox s [ NCCREAR0) R

T \ Primary Reserve®
EEEESHE AKWER-KWhER
RARREHE 1 syt
ARETEIR

NS> 9N—-TF
NOIEIEERE

oot ey S RN R

U wommmEReL
| OKENBREALE KWhA#L
U] :

1
1
1
1
1
I
i
! ] H RIE168F, 226F, 23 !
Balancing L Gt Toncer | ELELML BT, 323, UH0 ; .
- LB 2BERALY : AKWERITHEAR B~ UE21FETH ] AN\ IV
Mechanism B4 — h0—-ZIC, i Be
1) i Complementdy—— KWhOARLIZH - 28 1
& D reova EIEAL BB i
i) | EE 309U ; AKWEERTHELR I
RN : i
5] P v OBE ) e
* | RN L R AKWERTEER . . o s el e e s | e——
B¢ ‘ RHRO 120MW BLEOEEEET ! kWh:
[ VR 400BBUN PR AR TORBEEECRNET i 75—
AKW + kWL, ! 3
........................................... F-- AKWAH P2
BB SBSCAAL i e
(NBE16BS(CTSONSEALIER 2R 1 .
:)Mw%ﬁﬁﬁ’&{% i
5E1) Mécanisme d'ajustement . RIRCIER I 22 TORBEEE(CALELEHD
52)20174F 1B 178D, K1Y, A—ZNT. ALE— 4524 ZA ZDETSOL DI FEIFEERIE
9 PR SBERED=ZHIER
MR RASH =R EGHRF

ISR : HEHNDEREIRIE

IIVACHIIPAESIOEEIEE (201645)

- Prlmaglt):ontrol Secondary Control Fast ;gierve Compleme;tza)ry Reserve Balancing Mechanism

sems IR sags  HESED SR BHASEITIE BRI AR e i
(/MW remmwng MWL ey [€/MW/h] [€/MWh] [€/MW/h] [€/MWh] [€/MWh]
8
T T i T T T iis>a T s> T
€9.18 €33.89 €9.04 €33.90
€48  NA  €3115 €3600 €208  N/A  €48.07 €2851  €5322  €25.23
Al TSl g, DS FAAL SRR TIAAL SRS RIS
BE[MW] [GWh] BE[MW] [GWh] AE[MW] BHE[GWh] BE[MW] BHE[GWh] BHE[GWh]
B £ T i i i i I i I i
576.3 234.1 651.6 1322.1

1231.0 N/A 730.2 1247.4 542.3 N/A 623.4 782.6 2813.8 4812.3

HAF) RTEDIJHA b (http://clients.rte-france.com/lang/an/visiteurs/vie/reserve_ajustement.jsp)
RTE Open Data Platform(https://opendata.rte-france.com/pages/accueil/) LDVER

5E1) Primary Reserveld, 2017418 16 HAFI(E. sRFEIBLE(CLZFETHD. MASEARFUBASNMEREN T,
$¥2) Fast ReservetComplimentary Reserve®ER5|F =4OV TE, RTEDITHA NE#H DT -5 T4, BRIFERINZBTEDALLEALTE EFOH ETRILF—-(OVTE L TR

IFVACHIBIRIF—THIHDEBIRE (20164F)

IRNF—hin KiRsRiEE (2016) FiIELMIE (2016)

EPEXZHHME (I52X) 4,119.7 GWh 36.92 (€/MWh)
EPEXAIH™ S (I52R) 110,739.8 GWh 36.75 (€/MWh)

HFf) EPEXUIJHAbh (https://www.epexspot.com/de/presse/press-archive/details/press/EPEX_SPOT_Intraday_markets_reach_all-time_high_in_2016)
10
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. | | ] | o LI (8 [ N
Mechanism) C RCARLE i :
| 1 1 1 1 1 ]
STOR R E3EALESE } } | } i )
Fes 2 AKWEBHIHER + KWhAGL | | 1 1 1 /
HED LT ' : : : : : : /
| 1 1 1 1 1 1 !
it (] i ] i ] i v 7= S
Fast Reserve || ZBZ:29M% | | PRANLEE ‘ ‘ : ‘ L 7Y
""""""""""" AKWISBIRER +KkWHAAL | : : : i 5-EX
: : : ! : : i EES
i e m : : | : !
P Firm Frequency '+ gy - sompip © | il Eaai ; ; ; : ; —»
Response | torroreeoeeoneoeeoe AKWEBBIBR + KWhAAL ! ; ; !
1 1 1 1 1 1 1
P b P | & P Pl P s | P o T E | e
This | Enhanced | STOR :’ o | 3] || Mandatory | primary Response % uum | AERT Ereqt“elng L | oFR e BM | Demand
B T e e SR I | et e G oomend b ) G008 | B strt ] SO e Tun

) MISEGICHINZ T, A/\FERAESEL TMandatory Frequency Responseld&E#HIHLL . B2RFE(CS LT Zy MeiE B I 2 F iDL TFast Start. BM Start-UpREZAEx 22 THIET2RE, SHRRBEFEREEHFSDETYIEL TV,

11 SR BABRURI LD = ZHIERS
MR KOS =R RS FR

RE : AEHDOHEIRE

E (National Grid) (CHF2ERFAEHOEBEIERE (20164F)

Frequency Response

(a8 %) Balancing
Fast Reserve STOR .
(EH) (£ (Fi) (£ (EH) (Fi)
S (RIS RGO mmEg e e
£/MWh] [£/MW/h] [£/MW/h] [£/MWh]
[£/MW/h] [ [£/MWh] [ £/MWh]
. ($/MWh) ($/MwW/h) G ($/MW/h) (4 /MWh) ($/MWh)
£231  £1.86  £4.19 EZ;&O £216'6 25228'6 N/A N/A £5.22 £102.37  40.03 (£/MWh)
Fei RIS T RS Fei el RIS
- HIMW] EHE[GWh] BIMW] e HIMW] e ENE[GWh]
2587 162.8  427.8 N/A (F—53EA%) 280.0 N/A 2041.6 198.9 #12,967GWh
?;EZ(Z’E [Primary] £5.23 million

AL [Secondary] £2.65 million £ 12.86 million £ 57.00 million -
Syh) [Tertiary]l £15.69 million

HFT)  National Grid, Monthly Balancing Services Summary Reports &DYERL
REICHIBIRIF-TIZOMEIRE (20164F)

IRNF—hin KiRRiZEE (2016) EALMIE (2016)

LA EPEX SPOT UK 418 13,462.3 GWh N/A
EPEX SPOT UK BiEIfiE 43,689.8 GWh 40.43 (£/MWh)
BIE ™% e SR
N2EX AIHA->3> (Day 112,036.1 GWh 40.46 (£/MWh)

Ahead Auction)
HAT) N2EX 2NFKT—4. EPEXDITHA RKD=ZHIER

12
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RS : Lo ' ‘ AR !
\l, | FCRD (mas%) 30BLA | ' XFCREGER. BIED200m 5 THliE o y—— !

1) aFRREACERILEIB(CEFEREMNEITH, 201 7FFRICILBRIBBEO AL TISHRENEE (AKW) R THREULZ L TKWhCOWTEIEFIRR D935 EE AL, &5122018~20194(CFkWhF3(CD

WTEBIRASDRIZ AL S Ay MA—H - A RICEEY B51E
7E2) mFRR(E. JIII-TEEH - BOBRRETE (RKOM) SLMEMZHZEBL T, BAIC—EOFE (AKW) ZHEIR.
713) FCROBEITIZOZALE, FEROREIHIBALIBE. StatnettFTEALFH)Y - ZADIRHBEE (L. BIDOALZBHIZIENTES,
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P BIEERED=Z IR

HUASH=REES

i

EEEEpalo) ElES

SEHEMFR(E. bR

Rl
JINII—

® mFRROtHE

@S (RPM) (CHFEMFRROFITERS| IR+ —fii8% . mFRROZEAMAR(E. /

WII-0FEME (RKOM) - REREXZZHI(CTRPMOAIICHERENMFRROFIE S | 21182~ .

IWII—-(CHFBERARERNDOES|IEE (20164F)

FCR aFRR mFRR
(Primary) (Secondary) (Tertiary)

BuES S AT
BEAME [NOK/MWh] BRIl [NOK/MWh]
[NOK/MW/h] [NOK/MW/h]
LiF T £ iiCi
45.74 287.95 257.98 12.25 248.25 220.75
fEFsl. RERS| FREHEEI
FIAAL BHE[GWh] FIAALL BHE[GWh]
HE[MW] ‘ ‘ FRE[MW]
L T i T
212.1 174.5 192.8 65.4 385.5 440.7
85.5 million 5.4 million

L BHASEAS
BEfiE [NOK/MWh]
[NOK/MW/h]
EiF TiF
11.55 318.08 165.36
ERIHAERS|
T AAL EHE[GWh]
BE[MW]
EiF FiF
743.3 754.2 982.4
152.7 million

HiFf) NordPool Market Data site (https://www.nordpoolgroup.com/historical-market-data/). ENTSO-E Transparency PlatformdD/ERk

IWDI-(CBFBIRIF—THIBOESEIEE (20164F)

IRNF—him KiGHEZEE (2016) F9EALMIE (2016)

El=hi
(Nordpool spot / elbas) 490.6 GWh N/A

AR
(Nordpool spot / elspot)

131,841.5 GWh 241.07(NOK/MWh)

HFf) Statnett/AFRT—4 (http://www.statnett.no/Kraftsystemet/Data-fra-kraftsystemet/Nordisk-produksjon-og-forbruk/) &OERk

14
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B ) oo oedesnen ey 148155 AL —R A 7222
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F56% 1 309U i — 80— SDIRHRE) AT | R P—EX
e S e 14851553 AMAL—REH) EERH) 2B )
S Regulation | ELE : 5B (AGC) (DKWATEAS /5> T ) TA— > A4S/
preprrees | - : X MERBE—EIT —IDIR L))
wEH |
U OEE - LA
P Frequency | Semmiorsoov-v-eze | | SRHISLEH
Response UTHRESNTHSY . BHFE
1 ANBR
7¥) Primary Reserve(d. Spinning Reserve (Bi#)F{#71) $LUNon-Spinning Reserve (FEBRENITFAHS) ZETHFR.
15 P SEERED=ZHRAER

MR

HUB A =R ST

PIM : sHEEHDHEREIRE

o RN D2016FDTIFES. FITEALMIE. HIBRE (FERILSYN) (FTFROED,

PIM FRZEENDEISIRME (20164F)

RN Ti9EREE (2016) FSEALME (2016) SRR (FERILSYD)

Regulation

Synchronized Reserve

Non-Synchronized
Reserve

Day-Ahead Scheduling
Reserve

ATE—7 : 516.1 (MW)
(RegA:302.1/ RegD:214.0)

15.72($/MW/h) $ 84,330,994
A2E—2 : 635.9 (MW)
(RegA:410.0MW/RegD:225.9MW)
e Tier 2 : 4.88($/MW/h) $ 40,001,406

Tier 2 : 655.3 (MW)

0.21($/MW/h)

447.2 (MW) )BT N0 IB R 12 A2 7 655 R $ 7,193,007
OTTEALRE
1.61($/MW/h)
4,996.8 (MW) X0 ($/MW/h) OBEFREZBROZ $ 57,980,453
EFIE

HiF) PIM, State of the Market Report for PIM 2016 (2017)
PIM IRIF—TIBOESIEE (20165F)

IrIF—hig SEfEREE (2016) Ei9EALMIE (2016)

D71 Lifits

Eil=heE]

91,304 MW/B%RS 29.23 ($/MWh)

131,634 MW/B5RS 29.68 ($/MWh)
HP) PIM, State of the Market Report for PIM 2016 (2017)
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LR —
s @) = —
KE - BEMBICLHOTZINVEZ(FZE2ERIFIETSSE. U7ILIM1ATIBADAILETS (Must Offer
(PJM) RS AR (I AT H sz OERRC Obligation) #'%0. +53 2 AfLEEHELR

el EhEENBUTINIA L& TEHE
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|
| = Consommateurs 'I 22h Consommateurs :
1 R ERERIE 1750 MW en moyenne u frangais |
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National GridDAEEHIT(E. Frequency Response. Regulation Reserve (Fast Reserve) . STORZEFEZIAFRL
TOperating Reserve GEAFEH) MU, HHORENNER FiRHFEFR4RERICTY NS,
ERF®ID55. Frequency ResponsenzBr<ElD D E=Z(FRegulation Reserve. STORZ[XFIFBIEM.
SET2EUT, LWHip3“1 in 365"EE(CIH>TEELTLS,

IZIEU. B E%HET T2 L TEBEIR > NEHIFEOUIE TEID. METET IV TIIETETERV., 2O, BEEE
ZEIGERAFRHOnES2SMIE (FEi5. FEAKESE) TENENESHTHD. miZORRZ#EHZNSNational
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LOLE3RFRIEAEL(IERD.
National Grid O:ERF e (EHBEDFHETT —FCEDIDETHEFHIER A (DFE: demand forecast error). EF
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3% URE. DFE., WFE(ISREHAN2405 /1. 1885/[IAT. 1205371, 6BFRBIRINS( I TryIT— e, BRI&H
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Short Term Reserve Requirement = STE & 0.21%probability

Iative Probability

Cumu
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"Contingency” =Contingency Reserve STOR

. OB =(HEIHIREBOI Y SR EN TS Standing Reservel U TESIN9 2D/ FRIET—E)L

. ‘_ﬂbd)l_‘yl\(iﬁsaﬁﬁh‘ Z5F T, K TH4RFRIN TS A—TIBAONEZI—E S Th, BIREESES
" R . (ST ZSMENRFIDISREZ I THS205 LA

© BI1HOERFROOLEREVTI I LOAKER] (CREBRIALY y RICHERTT BILERAHCTIA VS
FCEENITHD 33,

+  ZhIZD. Contingency ReservezOperating Reserve
(=FCR/FRR/RR)([CZIHT 21 DIFRIN TR NS

_ Regulating Reserve:
s il - . Final planning stage Short-%rm
c - . = 4 —_—n /. .
%E n " —. i operating reserve « BBt (Load following) &
"é o B | : FEIREHHOZSDReserve
o 7] ‘ o FERNCFEREOREZLS)
o ¥y _| Stending Reses (FEHm) . FEBHEHS0
% E § | Reserve-for Response iﬁﬂ%—ﬁ\ H%FE?@@%;ﬁ“b‘B@ﬁ%&(:
£ § 2 frelquency (LF) XSS 2B OHTIF (RS
ve regulating reserve NTLBRRERS.
£¥e FRR (+ & -) -ve regulating reserve
z':uuﬁ g — = Reserve for response
2 ?}E l FCR (-) — High frequency (HF)
] T-4 hrs
_ Frequency Response (Reserve for Response)
HiPf) DNV GL *REREL TOPrimary response. @Secondary response. @High frequency response
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o FHHEINSUZFAEE(COVWT, [RAIM(CEE%Balancing Mechanism (BM) (C&oTHIE.
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o HECHIFZFERFAEY-LX (Balancing Services) (&. fHZSMEBOAMLICED<Balancing Mechanism (BM) Offer and BidsJ.
RIERMIFICREDB 733U —ER ], [ZOMY—-ERED [h5R3,
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Services

System to Generator Operational Intertripping

« Constraint Management Services
Ancillary Services « Enhanced Reactive Service
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Commercial Frequency Management Service
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Services v' BM Start -up
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Demand Turn Up
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Energy Related
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o LTOMIBESNEG. BEABICREINZIREBFLEFE(COVT, EEAHRIBOFFI RE CHIEAEETE
(Initial Physical Notifications : IPN)Zi2H URIFNIERSR. TNICEDNational Grid(FFREITOT71/ILOIEIEZ DN
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® FCROMIZE

® FCR (Frequency Containment Reserve)ld. BIREIRZE(CI 2B ENEIREISE THd.

o FEHEATUYATORIREIBELR . REIRSz —EECTESE., BE/NTORAZMHRFI32e2BEL TS,

® FCR-N (Frequency Controlled Reserve in Normal Condition ) £FCR-D (Frequency Controlled Reserve in

Disturbed Condition ) (C3%E&N3.

® FCR-N(Z, BEOREREEFEDA49.9~50.1 HzZH#FF T2 Z2BIEL TS, 2-3DARICFTE R NDICEIET S,
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® FCRIF. ATHBSEMOTHZIEBL THEINS,
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® aFRR ( Automatic Frequency restoration reserves) (& FCR(FCR-N, FCR-D)DEEE T, FEZNSHFELRVESICEE TR
EhL. AR#Z50HZIC[EHE I3 BEL TS,

® aFRR(F. TSODHFIHHE>H-nBDiEHICLDBEEHIEHZNS.

® IEDNEZEL THSPTER NCELIET B TORF R, #I2~30 LA,

® aFRR(E. 2013FHIHCEAEN. ALIRIVT ORIRMBORECTSAOMRELIAUIZ.
® JLRRIU7D300MWDaFRREE (., BEIA-723>zBU T, EiFAm- T A
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HIE - IS XF ANEEESN TOREINUERBR,
v TSOOH#fEE>4—EaFRRIONAH - OFliEIE> 5 - RO EENER AN E,
v IR7E. aFRRIO/\MF-DAZENRESEE THIN FEFAVY-20OSHUBE
BUTEEBMEDSN TV,
® JLRRHIBDaFRRATIGHERIIFE THd.
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® mFRR (manual Frequency restoration reserves) (&, ROLIRIBEICHEEIETNS,

1. FCR-aFRROFEEHE TR FIFENSMFIELRVSEICTSOCLDFES)

2. TN ARz shFEED

3. IUVAREBIROBMOS LU TP B 0R B R M AR E DI FE)
® MFRR(E. TSONTSONTONAHF—-ICFENTIEDES X3,
® IERZEZEUTHSFAEL DCERET X TOREE. 1557 U,

B mFRRILEXHETS (RPM : Regulating Power Market)
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AENHOZER. ROZMRVY-ZAN5. FHREHOBEEEREMERIY -
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o RESBXEELJURERWANSAILEIEE,

JIIT—(CHIFBMFRROFER 5%

Reserve
capacity
(not scaled)

The total available
capacity must equal

the dimensional fau% Activation Market

+ national (RPM)
requirements
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Common Nordic
market

National reserve
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o ERAWMMEOARNLBEREDOFZES (Frequency Response., Regulating Reserve) ¢RB2BFDEAZEN
Contingency Reserve (Spinning. Non-Spinning. Supplemental Reserve) (C73115N%.

® 1BH. Contingency ReserveDFEHIEHICRIFBHNEDRZIIF (RSN, FRISOKEZ - BEHZEOH D ZEEIFTIHE
LIz BRTIEERSNRZO,

PREHAISET S PREH DD
BIREISE NERC®Control Performance Standard (CPS)(C>T. SATLADEEZEY  #HH 2072
(Frequency FREHOFTENOL N ZENIU T, HNFHIHEICI o TRIREZ e ZINZ 2FE
Response) i3
EER | ErssEdEn NERCOControl Performance Standard (CPS)ITioT, SAFAOTEZEL 19K 053 ~ 115
FHEH (Regulating REMOTENOEN BB TIN A LT FFEDIC. AGCILEOT, B
Reserve) BE(CHI RS D FE M
Bt (Load X NERCTISEAERARERL 5~105> 553 ~EREE R
Following)
BRE) TR [EERFE# THO. NERCODisturbance Control Standard(cfE>T. AERFEE ~ HFS~109 10~120%3
(Spinning Reserve) HUZ IEDEEOFEE R CRIEESHEU. 109 UARICTERH D EER I 3 EHHRS
i~
R | RS ES LERERHERN, FEHAL TLBHBINT LB MIGRIAGENTOHLL, 105 105355 10~120%)
FEES (Non-spinning BIRICTERR R R CE 2 F B
Reserve)
BN PR BB REN PR LI ERE PR 2 R OIRREICR I e L ERE S . 30- 303U 28R4
(Supplemental 6073 CPAEH DIGES ZNENDD
Reserve)
ZoM BEHIE RO EEHIRPEELESRVEDIC, BEN DD —EDEFHCINEDLD. 8BE)  #H 2HF
aE ) (Voltage Support) BHeMIEI2RE
N3 TIWIZH—K RIRTEBNIFRELTVDEEC, RENSOBHHIEEISTEE. REBFIANTHEZ  #5 E2USTE
(Black Start) FtAL. REOMFEPRCIRENFAE N ZAHE S 2R EH
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v ZREREHOVT. RESEHDOIBETELTONERC Reliability Standard i #IB2N TS
v —AEDQESFRET BN EVDETICRIETZN. EVOBIEICOWVTIE. BARNRE FRVEEZBNS

BEBEHOEH NERC Reliability Standard

BIREISE ® NERC Reliability Standard(c. @ BEIE#EIK AN MFEAELUPRD, o BAL-003-1-Frequency
(Frequency WMEEOARIARE R0 EZRBOHIN\T TR HZ EHIN Response and Frequency
Response) (CHEER Bias Setting
TEE | ERMEETE e NERC Reliability Standardlc. @ NERCHSRET32ME4HDCPS ® oA 0012 Real Power
BN 5 PEROIRIERR (Control Performance e T R
(Regulating ® CAISOTIE., FioB2bR%ED Standard)DiE<F
Reserve) [CAHNFHliEz E=751E
BB T 1w ® WECCIU7BISIT(E N-155# @ NERCAHERIEI BDisturbance ® BAL-002-1-Disturbance
(Spinning [CHEH I 2R N ZHER T DL Control Standard (DCS)®D:&=<T Control Performance
Reserve) FRIE ® BAL-002-WECC-02
® WECCIU7Dd. FsedLINnh Contingency Reserve
- REVWHZEIR T DUNESHD, 212
SFBRENT () U ERERE D50% L _E S
BT (Non-spinning FEHHSTE
| RN Reserve) o
v N-1S5IAEE I 2R N=
HHENFHE v EBD3%SSAEHEID3%
(Supplemental
Reserve)

HIFT) EBIEIAIE S HEE RS D&k(dbh‘éﬁa‘ﬁ/\:uZ;ﬂ*“Z‘nJ:Uﬂ&*ﬂ?ﬁﬂiﬁﬂ@ﬁﬁ)@ﬂ*“bEﬁ@%zﬁ%(;ﬁﬁ?%%ﬁﬁ (SERR27£E)
HFF) IVGTT Task 2.4 Report: Operating Practices, Procedures and Tools (NERC, 2011), 8&USESMED (BIME £.2014.09)
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EAMEORE S (ESEFOFEES (Frequency Response. Regulating Reserve) ¢EBSBF0E%E S
Contingency Reserve (Spinning. Non-Spinning. Supplemental Reserve ) (315N 3.

e — .~ Dispatch during normal conditions Dispatch during

Regulation

i el contingency conditions

a-"'u;‘%_“ ——
Regulating ™.
Reserve

. Non-Spinning Reserves

Spinning Reserves

Supplemental Reserves

Source: Regulatory Assistance JProject, adapted from NERC, et al
Required time between notification and demand response dispatch
0 Ssec 15sec 30sec 1 min 5 min 10 min 30 min

HiPf)  ACI conference - Ancillary Services & PEV Charging(2014)

xBamEpEit (Load Following) : COFEZESL. 2999 ~ RS (COIZ2 B REZ AR H I 2D K E TIF—ARMIEREH SN TV
%0 FTEDH D LANIUCENET Iz DFFERFREE553 ~ 1053 £ B AL S48 71 (Regulating Reserve) KDHiEL. FTEDH1ICL2:EER
HRBTISRE5 ) ~ BRI T0D. LN, NERCIERR DK ERFEREEELEMESE (NERC 2014) (CRAFMAFRESNTLRL,

PR BANEN(BIMENAESR. 2014.09)
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KEDRENDERDIBE

o KEDFEAHAmIRE (Planning) &588A (Operation) M2 DOWFE THRETENZN, EFIEEE CEIZODRAD(ER
ol CNZEEIT 200N, BEHRES (RUULB=EMHH)

o S=MRETF=(IReference Reliability Margin (HADMIEFiRADIAHESE) (L& TEERESIN, WRERFAIE TS, U
PIAA LTTISAD A BN FEE TS, COALICEDVWTEFEEHIKSEEamics (SCED) Mrhna.

o 0B, HHNEICHII2EL FRNDEREBER THIHXHOREFARE . KB -RAOFEREDE DZEADI IS, KETE
SCEDOHI THERENZ I8, IR TIE. W3 FE/3 (Frequency Response. Regulating Reserve, Contingency
Reserved) (CFESFENRL.

XEE. AUTANZTM TR BETREIRIF -OAEERIHEI T REMECHVTE. SARDOE F T2 IRV S ERFRETS
(Flexible Capacity Requirement) %:%\F2&LEIRFIC. AGHARTEICS U\ TFlexible Capacity RequirementlCiE&)UIZ"Flexible
Ramping Product”&MEEN2MEMMEETENZRE, B EHDIRZTNIAFO TS,

Planning (EHBlE) Operation (SEAKRE)
Reference B
Reserve Margin ® Frequency Response
‘ ® Regulating Reserve
/0 Contingency Reserve

Reserve MarginDE#E
BRRHEERMRE XEIEBEOALELEOUT
AUTALZTIN : 15.02% E=3=10) AALEEH — VA4 LTHIRICE &N
FTEHRM : 13.75% hisha (S EASTELI B AALIZET)
BARE ~ L SEEHRIER
THEIAM. L EHESIIRE EERHS
g;iﬁ‘iﬁf EEREESY (SCED)
ALV, (SCED)
AL&HI
Eilz] EERE DPINAA Lty g
HPT) BALIHEEEHEERRS, FCK(CHI2TE/\ 5 AR LUER G HOLDORENEROEZ S EFICREIZHAE (FR27FEE)

75

MR

PIM : SRR N DOD AL EH

HUB A =R ST

g PR PRFEH Uy-2 3
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{EsEhBRegulation#1BL), 483F
Regulation®lzh®il  BISIEEHENMENIY —R(EXFLT

BRI 7, JERHSHLUAT 2WBICENBHNHEES 2w
(Regulatin Regulation O HFHEERES , PIMD = 59LLA - BE TiZEEE
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IEEEOBWY—R(THL T2
BOXSNZHNARES
EET [FIHRREE - HFEYY (LD 103 A TOE HEAEERE D Tierl : HED
e Synchronized  Tier 1 : #EFEEEDOMRICHD, ZEL GRENZIRE _ B 3 e —
(555'2::25 Reserve HEIRERFEBYY —X Heai 30ALPY qrer 3 HE/ ==
Primary Tier 2 : BHEAEEDONRINCHEFE -FTEIY-X HE
Reserve
FEBIEN TR
(Non- Non-Synchronized 4. — Ty M N —— ~ N 3 c KB memp
Spinning R IEREARE - FEVY - LD100 A TOL HFHEERED 103 AW 3093 A . = ThimEE
Reserve)
B PR ' . s
(Supplement ~ D3y-Ahead Scheduling 3405\ ot nissse s (RSB THELERL) - 305547 - CER g
al Reserve) Reserve BE

3E) BIREEUSE (Frequency Response) (CDWWTIE, EBINT>SSU—H—EREVTHRESNTHST . BAHIFEESNTLRL,
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S = 5 RiaFhEE(BE) g

-2013F 11 A LA, ATE-IR5RE

(0000 - 0459) OR/NEE(CHFTREIE. ;';E;'JM:VVHSJ
AVE—HiERE (0500-2359) DEAE (RegA:302.1/
BRI m 70 E(OIBREECLDE . 514 0)
(Regulating Regulation <2013 128 LIS : ATE —BERTE gg; RZ”SErZ"-’”erdpfvzvSMW ;§gED_.,2]1_4ég)5 5 N/A
Reserve) (0000 - 0459) HEUAVE BRI P : A
(0500-2359) BOEE(E (RegA:410.0MW/Re
-20174E1 8L No Ramp Hours&tk D-2925'9Mv'v)
Ramp HourBDEEE Bt
BUFD22055
AREME
-Reliability RE——
First . .
FEsgval . . 1,450MW Tier 1: 1263.1(MW)
(Spinning SRS Corporation MAD Subzone : Tier 2 : 655.3 (MW) N/A
Reserve (RFC) W&
Reserve) B 1,450MW
CBOBEEAN-1 s‘l’lc;szlac\;a 3 (20164F)
Primary BOBBAN-1BHO  BEOL00%IC i C
Reserve 150%(CHEZ 928 LEE RS- 1.700MW '
+Primary 7 - =
RosoroonEg (2016%) TR
0
< )
FEBIBN TR ; ; +Primary
Pl Non-Synch d Synch d S
(Non-Spinning on Rég;r\sgmze Rzggrvrgg%;g% ReserveyZEEE 447.2 (MW) N/A
Reserve) 0V Synchronized
B RSEE Reserve ZEED
A0 AR
Pl R ) . o
. . Reliability First Corporation (RFC) & E—VFZEND5.70%. 2015F E-IFE
(Sué)é)slzxg?tal Day-Ahead Scheduling Reserve C2OMIT CEDSNANER 05.93% (2016%) 4,996.8 MW/B¥fH N/A

) BIEEUGE (Frequency Response) (COWTIE. EIBIOT7> S SU—H—EREVTRESINTHST BAHIEEEINTLRL,
3F) JEECHHZDR (FEVY-X) 0OEIEG(F. Regulation®iF&25%% T, Synchronized Reserve®iz&33%%T. Day-Ahead Scheduling ReserveDiz&25%% TIC LRGSR

EENTLS, HFT) PIM, PIJM Manual 11: Energy & Ancillary Services Market Operations
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10:30 13:30 14:15 PN ERE s
pp 305 Rk

Umbzsombm | AL SR
DR - : o))

Day Ahead Scheduling
Reserve Market EALUY-Z AL
{BAERE - N5 ) ) e
Tier 1 Estimatest&
ASO (Ancillary Service
Optimizer) =HE

Tier2 AtL7—%
Synchronized 1R - B E )
Reserve EREEHO
Market —EDAALT — SR BILEROM  nusits
Primary e AT ( Tier2 ALAiAE - IR ME NSR Ectimat SC(EFI{D-I;
L OEE > : Tier 15> — stimate
Reserve | 3090 | & Tier 15371 -H) st AL
Market Non- | T ASO=HE SHR(LPO)
Synchronized SEALSEER /B
Reserve
Market
AT —HiR ) -
T — e TR
o CRALAERSUE o 2
|EbESHMM | 2 NEER) ZEHt)
i (AGC) ! B SEALREER AR
_ L - | fh, 03
,,,,,,,,,,,,,,,,,,,,,,,, . = ==X -
Regulation BEIRTHA- 105
Market LES@aal

HFT) PIM, PIJM Manual 11: Energy & Ancillary Services Market Operations
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PJM : Primary Reserve

® Primary Reserveld. PIMNSDIEHICH L TEEIMIC1073 UARISAZRE HiREN TE2EEHD VI8, BHIOEE
[C&D. Synchronized ReservetNon-Synchronized Reservelc[X53&Nn3.

B Synchronized Reserve : PIMIZZE T, #HFIGE (economic dispatch)&(C. PIMRFEAN THE L OB EEamEER DM RE RiED5.
COERETierleUTIETEY 3. H2HAMICI I3 TierlOFEEN. PIMOSynchronized ReservehEBE2% I (LEARTD THD
A REEE D O RIMNCHIEFRZREEEINENDD. COCESENFET B2 Tier2UY - EMEN 3,

Primary Reservemiiz(CHIT2TREEHDHEE

o Y
Reserve Services Primary
Each service carries a Ve
reserve requirement Rese
|
| |
Synchronized Non-Synchronized | Reserve Products
Reserve Reserve (NSR) Each product has a
J clearing price
Tier 1 Tier 2 NSR
resources resources resources
- PIMIUPHOENEIY-ZD55. EHERES DIEINCBD. 105UAI
PIMIUZ7ADOEREIY-ZAD55. FEERHD OISR 902 R ETAS R FEER )Y — N A "
Y- [ A L_ . o ~ 2 5 Frres FRAUA
PIMIUZHORMBRNSS, Tier2CH435605 Wit s S SRS e S A e o
A, TierteLTIRNDNS v ZF-LH—ES v ATSASTERNZAI-ES/STYRIODD/TIFR
v REUTH-ERERHETEROY - RFEELBN v =) J95—E> "
(b1 - - KIBK BBt <) v ERERESHEINOASCT Y LRI T 5
v BEANY-Z (8F) FEELEL e

HFT) PIM, PIM Manual 117 Energy & Ancillary Services Market Operations
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A &%gﬁ”% AGCICESTIIEBAIT, Sl .
(Regulating Regulation B TR S B sh(CIR = = = ?ﬁ; himEE
o, s )
eemE) SNZHRE - BTEER
- IBREZ T TL0BUIAICER
BB R T - e o -
G 10 erl;:t;eersvpemnlng i‘ﬁ;ﬂg&ﬂgﬁlﬁbmﬂﬂﬂﬁ } 10537 B f% iEgmE
Reserve) dhitaiaad ™
Total 10-
Minute
IEBREN TR Reserve 1EREZFTLOD LA
(Non- 10-Minute Non- EHACEE R AR IE R HA N HE o,
Spinning Synchronized Reserve & -HTEER i o ) = 121 2
Reserve) Total
Operating
Reserve TREBTI09 AR
30-Minute Spinning  EHD(CELERTRERRIEAR ) S _ HE S
Reserve B REEH S S iR
BN Total 30-
(Supplemen Minute
tal Reserve) Reserve HEREZ T30 AAICER
30-Minute Non- EH D (CRBERTRERIFRIHA N _ FE .
Synchronized Reserve RE-EE&R ) 30251 & LD

) BIEEUGE (Frequency Response) (COWTIE, BRI SU—H—EREVTRESNTHST BAHIEEESNTLRL,

MR
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NYISO : sREHhounEER I, RiGHES

NERCOH# wEREHHOE REEAR (B=) RiaEHE
20165

BRI L
s RS EEACLDZED
@ ) NERC StandardI(Z#L
(Regulating Regulation PEBIEABEECREINS R N/A N/A
Reserve) =
®10-
Minute
oy - Spinning
e Fim . @Total 10
e 10-Minute Minute Reserve : .
(ngsigp\;g? Total 10- -PINNINg Reserve Reserve :  MUIBEAR R VA
Minute ROIBER N-1$i57§w_>:LI @)
. N-15#0 50%(cHH= '1,310MW
| DTotal Operaling 100%(ciA TR E
X N TR gRELLE @
Operating BN-1580200% 2 620MW.
IFBEITRI  Reserve 10-Minute Non- (CAEHIZELU E . ! .
(Non- . DOz D'Q'Q%iE
Spinni Synchronized = = N/A N/A
Py Reserve gE L)
Reserve)
30-Minute
BT Total 30- Spinning Reserve N/A N/A
(Supplement Minute 50 o ke Non- QR%ZHEILI= O'QzEmLI=E
al Reserve) Reserve gy chronized N/A N/A

Reserve

) BIEEUGSE (Frequency Response) (COWTIE, BIBIDT7>SSU—H—EREVTRESINTHST BAHIEEESNTLRL,
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o L TOERIRFIEAE CHANYISOMEE T 2IRINF—TIHEADALNEHBTISNTHD. REERLBENTHEEN — 2N TVS
RN,
o ZOBSEDT. IRINF—AVNFP AR MBOERNIOEEESNZUTIVIA AThiE THEEEINS,

[z =] FIH AR =H =&E
OF% 11 18 OF 759

ERERIEE
U IRILF—&

g
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i | | I
: | N : : | ERE penamE
e : : SES AL | : = -
[ RIHTS ] | : LISIHERRAN | E - fiifEeF
: | ! : : : i RE
1 1 1 | 1
‘ U7IVIA s : | : \_. '
% ! i .‘ : i
- 1 : R I — ~
i i : . - | !
() 30T N ) peeeeemeemeememee I o SESARL =RE75H
v 3 HiE 309K R | i) ARLRED
- Reserve b ! | L \ H H 1
Q I oy |
) 0-Minute } . SEFAAL N EBAGTSDA >
[BTE o Spinning | o] AALf#EED |
S T o Reserve ) trorerr e f — \ ey
c 0-Minute Non- ) ---- | | SEEAAL | THR7 550 1
jo LR I
o Reserve ! : ‘ ' ‘ !
Q 0-Minute — ! | 5EFAML | EHBHE759380 N
o Spinning : ! 17 ! AAL##EED 1
Recarve = ) te-e-ee 1 1 | T 1 1
— - 1 L ! L L 1
_ : | SEEAAL | REG7598 |
T B [ Regulation ] _______________________________ | mn D i
g \_ : : : : ; ‘ i V.
FEEH [ T ;
D OBE AR :
Frequency | OERIOTYS S —ERELT
Response | MESNTHST. WA |
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MR HEH=
RAY : RN DRERFANRERBOEFBLVBRIER

o RAVEMICBWTTSOICHU THIGHRETIZBADSH. AN OEEEITIIC(E. TOMIERERZIFREIZYMEBEEL
TSONZEFIER (prequalification) OFHEE(CHRESTHAMI S ERNBHEEIZL. 155t I D TSOLME AR TEZ FE S
ENH3. Transmission Code 20073, EFEENRBEMZITTEL. BTSORLDFFHREGFZIRTET 3,

B R, BENRRIIES I AR TSOICHI 3 ERIERE R 5.
B EBREOZFREONKDZHEELC(L, LEMS L, IFEFBZE(CINX T, TSOLDOFHIENES OXZE(CRANIBERMEL. IRE0iEsE
., BEOREEREREEEIND.

REHOER

AN ORFHREREOEHHLVEHNER

—IREIEIEEE BATEEODBESE2% TRIFNERSR,

EIREMREN£200 MHzEBROAZEIAFEIL . 30FLLAAICTAZEAIREL A (CELEL. R HZAMBED 15D IR CERINERS
AN

TYRNYR (ANRE#) +£10 mHz,

R ORERE (10 mHZEITRIFNERSRE0,

30F2LAAICH 71100 %RFLARITNIERS R

B EIRBUFIEFLE R —THFIEE, TSODMTARICHRE > THREE AL,

TSOEME(S AR

REOHERMEX1

WA R 25MWELE (A £/ FIFAm. BNENICOVTEHERIRE) .
HAZERESMW/ DL L,

RIK10D L EEIRENBINERSR,

ZREIEES (LFC) (CRBHIHYA7ILE1~27

TSOLME(SRARICHRDESF

RIFEOHERE

BEOFKEBRIEX2

AR (FHEEEEE) O/\FREEE30MW.

EEEDNS5159 LIRICH71100%HLRGNERSR0,

LTS TOREERERICEREN 3F THREL CREDZFHERIRETRIINERSRR,
TSOL MBS fRICRDENT

FRHEORERIE*S

X 1:EmOMHEZECHRE (7HMIx 2485 =16885/) (COVTIE REHNZERU T, 100%0R I TRMEIEETHBIL,
X210 125 B FEIOMRICHWV T, STEIMEILZE S E TICRIEIR50%BFIAREE THaLr, MmitiazZ0ME (12050 x LERICHEIT 3 FRFLEAE) D95%0HIMIT, REHHZEEL TRHIRARIEETHBIL.
X3 EROMHIEEECHR (485/) ([COVTIE REHDEZREUT, 100%085HE TIRAHFIEETHSIL.

SNEN

—IRIEFAES : PCR
(Primary Control Reserve)

AN N N N NN

ZIRHIEFARES : SCR
(Secondary Control Reserve)

=-yhFfEH (Minute Reserve)
: TCR (Tertiary Control
Reserve)

SN N N N NE NENEN

HiF) Consentec, Description of load-frequency control concept and market for control reserves (2014)
BHPIRFATRAT. RAY - A FUROFTAGHEANZILOENEEERRE — BIGTHEEEN O RCERRE - (2014)
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® TSONSEHIFEA (Prequalification) zZB@URLEEEDVAL (2017.7.14K ) HAENTWLS,
® Energy2market. Next Kraftwerke®REVPPEZEDEHEEFHZEN TS,

HUEA = RS H5

Anbieter PRL SRL  MRL Anbieter PRL SRL MRL
ArcelorMittal Eisenhiittenstadt GmbH ® N-ERGIE Aktiengesellschaft @ @
Axpo Deutschiand GmbH ® o Next Kraftwerke GmbH e o o
BalanicePower GmbH ® Nordenhamer Zinkhiitte GmbH @
BS Energy Braunschweiger Versorgungs-AG & Co KG [ Quantum GmbH @®
a [
::‘:Q“r’:si’g"“ ® = REstore Deutschland GmbH @
At
RheinE ie Al ¥

Clean Energy Markets Access GmbH [ ] @ L nerg\e‘ 2 ® ®
Coulomb GmbH ® RWE International SE [ ]
CURRENTA GmbH & Co, OHG ® RWE SUpply 8T rrding Gokt] @ o
Danske Commodities A/S L J [ ] [ Stadiwerke Dissekorf AG @
E.ON Global Commodities SE @ ® ® Stadtwerke Hannover AG (enercity) @ [ ] @
EnBW Kraftwerke AG @ ® @ Stadiwerke Rosenheim @
Energie SaarLorLux AG (&) Stadtwerke Tubingen GmbH ® ®
Energiedienst Holding AG @ Statkraft Markets GmbH @ @ [
Energieversorgung Offenbach AG @ Steag GmbH ® L ] @
Energieversorgung Schwerin GmbH & Co. Erzeugung KG [ ] @ Siidvolt GmbH @
Energy2market GmbH @ @ @ swh Erzeugung GmbH & Co. KG @
eins energie in sachsen GmbH & Co. KG ® SWM Services GmbH @ [ ] @
ENERSTORAGE GmbH i ® O ThyssenKrupp Steel Europe AG D
ENGIE Daulschland 4G @ Q o TIWAG - Tiroler Wasserkraft AG ® [ ]
ENRO Ludwigsfelde Energie GmbH @ =

¥ - Trianel GmbH @ [ ]
Entelios AG L ] Trimet Al SE ®
envia Mitteldeutsche Energie AG @ @ nr"net upEnm o
T—— @ Uniper Global Commodities SE [ ] ® @
B s SabramE ® @ ® Vattenfall Energy Trading GmbH @ [ ] @
EWE Trading GmbH e o VSEAG @ o
GETEC Energie AG @ VW Kraftwerk GmbH ]
Hamburg Energie GmbH @ WEMAG AG (]
Heizkraftwerk Wiirzburg GmbH ) =] WSW Energie & Wasser AG [
Infraserv GmbH & Ce. Héchst KG @ [
innogy SE ® JE) PRL : —X#liEF&7(Primary Control Reserve)
Kraftwerke Mainz-Wiesbaden AG e o SRL : ZRHIEF4ES(Secondary Control Reserve)
Lechwerke G e o MRL : =X#liEHF4E7(Minute Reserve)
Lausitz Energie Kraftwerke AG @ @ [
Mark-E AG ] ®
Markedskraft ASA ] — .
MV Energie AG @ @ HiFT) REGELLEISTUNG.NET ( https://www.regelleistung.net/ext/?lang=en )
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o TIGSIENERARANZILICSHNTZIHIC(E. RTE £22%9 (Participation Agreement) #fEUETEMR
ELERIDNENDD. RTE I I BIERIRHFHREOTAN OLRZERMUIZ_ LT, £7T0 Balancing
Entity Z2&8%U. BRP Z{Efn 9 3 ENkHBN B,

® BRP OHFFEFHE(ELLT DED,
1. RTE ¢ShEzHERE. COENCLDFLGERE (Balance Operator) (UTEREIND
2. BLEXRWEAE (DNO. ERDF $#428) E23280% S, COE2HIICLD. DNO OELEMCIE it nIEE,

3. BRP &ULTOfEdR
a. \EFRN CARD ZHICEOIVTHEEREFCES
b. /INEBEFEEN B—ZWIEOSVWTHEEREIF(CEN
c. FBEIREEN HEFEIFCENM

® BRP (F. RTE #t& DNO (ZxfU T, Balance Perimeter EME(ENS BRP O5EEIORBERAULRINERS0,
1. XETBHECHIIDIRE HEMS
2. JIDADEBENTIHBTOEHOBADLUIRGE
3. EGIEFEOBITREIZENDE
4, ESEOEBEHOEEA
5. IBEWIEOZSHOD. RTE . £z DSO (Cx192EI8R5T

AR EERE. BHSATLAWEOFMHIERGTCRMRIDHEINEORERERSEE  (PwC . 2014)
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RE : HEHORENKRERBEOEHS LV SEET

o REDERFBNOKIMEBASLVEETEOMEE TFROED

o HREIMWORBEIRIF— (Response Energy) ZH#ETE
3¢,

® Dynamic responselc W TIEIREITEE— RTOEENR] o AR DI DS FETEE NS . BRI SE 2R
. Non-dynamic responselc L\ TIERBIHEENMUE N (pre-qualification assessment) . ZD#&Framework

Firm Frequency Response BN EIRE THBILEL, agreementDFEEE- TS INEISEEUET 5.
(77 ° E:@\JD’Z?/W A (Automatic Logging Device) ZfTUIiE $E2) IREIEERE. “FIRM FREQUENCY RESPONSETENDER
{ENEIRETHBIL. RULES AND STANDARD CONTRACT TERMS “(CAtoTHThN%.

5£1) Dynamic response : A/\FEE%, Non-dynamic
response : FIEDOREIRSZH THIBHEHENIHKEE, FEEOE
5]

o FRENFAEHOMIENRIRENESH. BE (Pre-Qualification
25 N e Questionnaire) (C&2BAIFAENTNN. TD#HEFramework
o EHEADMHIEE. 25MW/ I EOEHZEALET, faERER agreementOREE > CEMEHREIET 5.

Fast Reserve W52 BUIRICRAIAL . AR5 REIRHGAIHE THBIL .
o BIESOMWALHATTEETHBTE o EMHFACE. &ARun-upl—bh, &ARun-downl—h, &
< PIRTIRE == KA, HHERIERTAEME (repeatability) REDIEAMTHISEMHA
TRERD,

® 3MWLl LOREBEFFREULHEHIBZIRHATESE .
o (HEEROYA NBSOERENTEE) . ® Framework agreementOffit%E> TSHIEREEUST 2.
i @ National Gridpis=s= MSABSRI A CEMWAHHA T £3) National Gridt< hOaE#k T(d, Framework agreementdifi
(ShortR'Ie'cse;r:'\v eO)peratmg gaz,tlz?,a GridDIETREZ I THH 4R EIURICEMWEEIET R RIS LTI TSI, STORDESIEAIE

= HIEBRFELBVEDERFEN S,
o IERNGoIEE. RIK2KF ., EMWZHETE3 L.

HFT) DNV GL
http://www2.nationalgrid.com/uk/services/balancing-services/frequency-response/firm-frequency-response/
http://www?2.nationalgrid.com/uk/services/balancing-services/reserve-services/fast-reserve/
http://www2.nationalgrid.com/uk/services/balancing-services/reserve-services/short-term-operating-reserve/
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® aFRRICEAUT(E. AGCA >H—TJ1—ADFHMIAR, BB LUEMEREEN DD, COFRIEIRER(C(I.
StatnetthT5ESBRB LVICE RN Z FND.

“

FCR-N
(Frequency Containment Reserve in Normal
condition)
BRI w0 MERIEARD SDILE I, EESNEMEBAHTEN I DNEN DD .
(FCR) ERIEEARN S ORI E D HHEN FIRE Trd I EZEEBA I DI EN DD
FCR-D

(Frequency Containment Reserve in
Disturbed condition)

AGCA>A—J1—-ADFHBMAREM . BB HHLUSaIEIgERZ
(Automatic Fre uenacFRgestoration Reserve) LS BERNBD.
ey EHERBBEC. StatnettMT>ESHBOLVCERBISENS.

B EHE T w7
(FRR)

mFRR Statnetté FHHGHAZE(CEHIZERIDERZEH (Agreement) %S
(Manual Frequency Restoration Reserve) 32EN®D.
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PIM : SHEHDRENREFEOEHS LV SERET

REHOES AN DRERAHREREOEHELVEHNER

v RBEAEL. RegulationfiiB(CESNNI3(C(E. FRIE0.1 MWDRegulationBENEIRHETERINERSR. TFEUY—2(E. Regulationiiz(C S0
FBIC(E. FRIKO0.1 MWDRegulationBE D ZIRETERIFNERSR,
v RERE(F. AGCH oI HREEZE I 2ED TRIFNIERS,
v UY=2R(F. AGCIEBZZE T DENTERFNEASRL VY- ZADMWHFI(E. PIMICEO TEFERIRE CHRLRIESNIZAET. PIMAIfEZ>S—AE
RIFETESNAFNERSR.
Reanikiion v RegulationiZ#tUY—2AIE, Area Performance(AR) TestZiBU T, Performance ScorehNEiieN, FRIS LV BROLEERNEEE
9 %2133, UY—2Ald. Performance ScoreDRAEEEZIVFULRINIER5R). (FTICAR TestZBBLEEDDFRBEENZEESNEYY-AP
REILIAY MY ATANEEENEYY -, BEAR Testzi@iBURIFNEE RS
Efﬂ')‘é)—x(& A=V ITA—IVATAMCERULBFNERSRV (Performance Scoreld3ELERTREEN, 20775% L L2IE593
E2HD) .
FEYY—2IE, RegulationB &AM FHAAIECEIT IR ML —=> ) B LV HGE ML —=>J 25 T URBNIE RS R
eMKT T LA%ZEBU T, VY —-RDIEFRERHLAFNUIRSR

PIMIU7AQEERIY D55, EHEFERD ORI TED, 100 UARICEEBHICH BN AJEERFEEIY -

PIMZ 27 LA TEIHBEERL TLVB. Tier 2UY—XELTEIDH THNLYY —RZBRCETOYY —A (S, EFE LTier 1VY-XTHD

eMKTZ 2T LB T, VY —ZDEIRERMLBEINERSR0)

BEFRNZRMIDHFEIY-RE BB MOFTE T 1 LAORIRO T R IBIREFKE( N> MO2HEE TR IZILNRDHEN D,
PIMIUZAOEEIY—-AD55, FFEEEIOMRINCGD. 1053 UAICEEIICHDIBNTTREBFEBYY - R, HB3VEPIMOSIHILTHELT
Tier 10D LIAICHEN(CHREZE T 3Tl z B I RTEYY—X

eMKTS 2T W EEBU T, VY —2DIEIRERFLBEINERERR0)

BT RNDERETEIHFEY - EEA AR MORIE T1HUAORIROT EIERERE 1> bO2BZETIHRMHEI 2L KHENZ.

v 10 BRICE BN CHE DB eI RERIFRHAFEEYY — X TH BT ELIHIEAF G RV

<

Tier

Synchronized
Reserve

AR N N N N YN

N
AN

Non-synchronized
Reserve

v 303 BARICH S FRAEE DRI BE Tnd EAIMTEAFFAR
Day-Ahead Scheduling
Reserve
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NYISO : SABRDDEANRBEFREDEHH LV FREER

REDDORBNRBEEOEMASLVBHNER

TR HI e # % EL . Regulationt —ER&IRET BTENTES,

6TV EIHA T HENHIENES 22(E  IGENTE. 6B BORATYNAIRERTL X—F—H AT —HZRELRFNERSR0,

TO-MPERIRER (HI15E) (CERBMOLIC, EEBREPAIEENMIEISIVERS I —I1- AL Tl - (R4t 2.

FEA)Y—-Rh'Regulationt —E2 %R I Bz (&, TBEAIIY—R(E. NYISO Service TariffBLUNYISO OATTOIRILF—EE DT

SREBDENELSENSY —ERZZFRIFNUTRSR,

2T 21— )N REAORBIRE LU ALDEF Rl aSN 2 TORRIFRIC. upFzlddowndm A @ TRegulationt —EZ &R GEHICIRET 2L

NTE3,

v Stakeholdert—EZEBPI(CRegulationt —E 2% 1Rt I 3R EZEERL. Market Participant Registration Packet(CEE&OUET -2

TR 2.

NYISO Service TariffOfFfE&EKSLUMarket Participant Registration Packetdt/723>2(C SR SDIBREHD TEIBRT 2.

Regulationt—EZY TS5 V- LU TRELE BT BN FREBREDBENDIHE. TI23>4.11. 2[R HOBAIEE/TA-IVATAN

[CEET 2.

v E—OSEES (Point Identifier) T. 74U5—h1ZybLTT(R\wFEN3 1D EOFKBE Iy b 5AkSBehind-the-Meter F&
B)Y—-2A(&. RegulationY—EXFz3BRENFHEDZEIRMTIEBNR,

v RegulationiZ#EBEEHLVVUY—-AR, FFIDO/ITA—IVATAM (Pre-qualification Performance Test) &&EBULRIFNIERS
[Z{As

v FAMCEIBIBEHICE. HL>H—BORARIC0.85 EDISRIME/(TIA—I>R3EE (time weighted Performance Index) %

ESLRITNERSRW,

AENENENEN

AN

(NYISO Manual 2, 4.11)

B R HI RS EL . BT RADY - CARIRM I 22ENTES.

59 ERAE (periodicity) CEENFIEMES2Z(E  IEEN TS, 6WEBORF oM alsEElRsHllE Nz (telemetered) B H T — %R HULR
BNEB5RN,

Interconnection Agreement (CEE#RDEI(C. EBFIBEENMRE I DNERA >F—T1- A2 T HliHt> 57— (Rt 3.
FEANY-INEEGLFRNY -CRARETBHC(E. FEAVY—-R (&, BELSENSY —EREZFRINER5 T, BEEFETNYISO
Service Tariffs&UNYISO Open Access Transmission Tariff QTR+ —FEEOIIRERD.

v Stakeholdert—E2EBFICEER T %R T 32 B2 . Market Participant Registration Packet(CSEE 0BT -2 THiRE
3.

NYISO Service TariffOfIEEKHB LU Market Participant Registration PacketDt/23>2( e #DIBREBHL TEIBRT .

LT ICRBOBRIBE/NTA—YVATANCEIET 2.

ReservelRSBEEBLUPVY R, BRID/TA—YYATAD (Pre-qualification Performance Test) ZiEBULRTNERS5R
Lo

AN

AN

ANRNEN

(NYISO Manual 2, 6.11)

HF) NYISO, NYISO Manual 2 Ancillary Services Manual
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o RENHOHGMEMERD. FEME (kW) LESEME (kWh) EENSOMEAEDED3/NF->

e LEDFirm Frequency Response. Enhanced Frequency ResponseZ(C DWW\ T(E, DY—-ZDNTA—-TY>R (&
4HE) PREMBREOEROERL UEBENRENS,

s = BEME (kW) &

B EHIAE w0 * FAY (Primary Control « Z[E (Mandatory Frequency
FCR Reserve) Response. Firm Frequency
(Frequency « Z[E (Frequency Control by Response)
Containment Demand Management, e J3>A (Primary Control )
Enhanced Frequency JEx
ReserVeS) Response) ° (FCR-N. FCR-D)
Sy y . . JA W,

B EES R ;;grv(es)econdary Control
FRR « Z[E (BM Start-up) o JEFR (mFRR x1) + Z3[E (Fast Reserve)
(Frequency « JEBR (aFRR. mFRR 1)
Restoration Reserves) » J32A (Secondary Control)

+ RAY (Tertiary Control
5 o Reserve)
REFRH » 52[E|(Balancing Mechanism « ZE[E (Short Term Operating
RR XE) Reserve, STOR Runway)
(Replacement * J32X (Balancing Mechanism « J32R (Fast Reserve,
Reserve) %2) Complementary Reserve,
Demand Response Call for
Tender)

%1 tFROMFRROBE(ME(E. BEME (RKOM) SLURIIEMZZIICELD, L@ (RPM) OBIMERICSERICERINZB 2T 21MiE
%2 WEEIF>ADBalancing Mechanismld, B (C(EARE TR (RR)TIEBLN, 22 F, FEEO@0EE
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MR}
BRI : SREES DHERS| {iifE

RAWICE T 2R OERS ilfiE

HAZH=

5 BE(HE EHEME

FCR Primary Control Reserve
aFRR Secondary Control Reserve O @]
mFRR Tertiary Control Reserve @] O

I3 VAICHIIBFEE S OERS|iME

5 BEMmE EHEME

Primary Control

IFER (Réglage Primaire de Fréquence)
EARR (RégIagesgggg:ggrgzgtgéquence) o o
GIARR (Rg:::vigsrg?)/i?jes) o o
RR e e e 0 o
e 0
Balancing Mechanism o o

(Mécanisme d’ajustement )

93

MR

{
BXM : SR DHS| filifiE

REICHFBIREED OELS ilfiE

BEhE EHEME

Mandatory Frequency Response

Firm Frequency Response O O

e Frequency Control by Demand )

Management(FCDM)

Enhanced Frequency Response o VY=Z2DNTA— I AR BB E D

(@)

(EFR)

(@)

Fast Reserve
FRR BM Start-up
Fast Start
STOR(Short Term Operating Reserve)
STOR Runway

RR

O O O O O
o O O

@)
|

Balancing Mechanism (BM)

R (JIVD1—) (CH2EEHOES e

it
HE@iE BHE(iE

FCR-N O O
FCR

FCR-D O O

aFRR O O
FRR

mFRR O Ox

HUGRE =5k

VY=2ADNTA—> A FEBHIERME D

BREERLTURE

BFROERLTRE

TDft

X BB (JIU1—) OMFRROFE(MIEE. FENH (RKOM) BLURIBMZZIICLD, ILERHBETES (RPM) OBRMERICERICHREINZBRICHIZED
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BXM @ E3RER - PLEMEADHED DR AT HEE

B RAYTR BAGREREAN-XLOXRERMARH(JIRTZL TRIBL TS, TNENDOXAN_XLOER
ZERFEICXBIL. ZOXNZXLICRIS BHERZEBA I BIHE . MADZ XLV ERTZEZR(EFE
RBROESICTBIEHTHD,

B RAYERDEEEMARH . FIeABENEAREOROABENZERALL [BieSEiES
PIHI>F—h—RICEDEBEN TS,

B B8 XERMADHCEIZNUII- M —MBIEEESOBEAR. JFEF. S5(TEMLTVS.

B National Grid\{RJ 2HiaiA%EY—EX (Balancing Services) (C(&. RFHIKIFRERDT
BHEEFNZ.

B AEEHDS5. mMFRR(E, EIRESEZELBLURFA NGO ZAOEBEIZF TR TU7RIRERRD
SEMADHB LU T 7 RIX BARRMARE DD ICEEREN 3,

B JEBRDTSO (C&oT. mFRRIG. HEMIBOS —MO-XEC. [RFEZERIZHOFAZEET 1E
VOB THERENZED,

B )1 (CBFEMFRROMVEBEHZ(E1700MWIEN, Z2ORER(E. Dimensional faultdfit(c
1200MW. SEMEIRLA /T A HIC500MW,

B AEEHDS5, Tertiary Reservelci%=9 2mFRRELURRICEAL TlE. RIFA NGO ADEEHERE
TR EERMAIEDZOMORY —EAZHIF I 3 DERER BB ZSOSHERH
RIFHINTWVS,

WA FRR7FEEBRITINF—ERASEENREE (BINCBIBHENEGIFR- U7V LTHIEEFHERE) RES

% - W, BHFFMAFT No.64(2017.3)
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IR BRI MPYEMADRED ORI EETE
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<BE>HE : HEHRHICHTSEE - EFR-

® EFRIZMHNY (T ZEREM (&, KWICKTT2EEN (Availability Payment) 0©&THhd. BB OIKEN L. FTRICLDR
EENd. (REE30918)
Monthly Availability Payment= ZAvailability RatexADAC+*Availability Factor

2

v" Availability Rate : BEfi785fH, BEHEIMWHIZDOZIALEE (£/MW-h)
v ADAC (Average Deemed Available Capacity) : RFHARIICHIFZEFRIZH)Y-XDFITERSTE (MW)
v Availability Factor : EFRIEHUY—ZMAvailabilityz =9 {%%1. Service Performance Factor®#HE(C&DRTE (TRER)

Service Performance Measure&
Availability Factor®RBa{%

Service Performance ‘ Availability
Measure (SPM) Factor
SPM <50% 0%
50%=SPM<75% 50%
75%=SPM <95% 75%
95%=SPM 100%

KEFRY—EZIRME (L, BA. National Grid(CXIL T, YY—-ZADNTA—-X >R RIHEIE ThdService Performance Measure (SPM) %¥R&EI2EHEZES,
SPM(Z. 1 (CEHaN3Normalized Response (ZHIB (T3 I3RBOERBTENILER) &, Upper Envelope/Lower Envelope®ttEE (SBSPM) D300 FHIMETHZ.

HFR) National Grid, Enhanced Frequency Response: Invitation to tender for pre-qualified parties (8 July 2016)&D=ZEHEAFTAIIER
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<8E> KA : AHIRHICWITSEE — Mandatory Frequency Response —

o FEREUSEET (Mandatory Frequency Response) 1MUY —X (X392S, VY -2z B EICE &5t
AIREIMARRE(CARIF I 3L UL TZIADNAHREN (Holding Payment) & IAERE(CH U TSZIADN 2 EREN
(Response Energy Payment) (C&DIBRENS.
v" Holding Payment (£/h) : VY—-2ZEREIGEERFIRHERTEERMRERICRIF I BT U TN 2REN.
v" Response Energy Payment (£/MWh) : BEIR#ISEERFICLDLNDARESCTUTTIAONZHRE. B0BE. RV -2H
5SNational Grid(CxI 3 33Z3AWNEUD.

Holding Payment (£/h) Response Energy Payment(£/MWh):

® HPy=PM+Sy+Hy ® REP=RExReference Price
» HPy: Holding Payment(£/h) . .
+ Py: Primary ResponselcxidzHolding Payment(£/h) . EEI.D.Rigsgﬁgzeizlrfigfrgy(i’/iavyi//?)ent (L)
« Sy: Secondary ResponselcxiddHolding . Ref.erenge Price: ;ﬁ%mg (£)
Payment(£/h) F =R
+ Hy : High Frequency ResponselcxidHolding
Payment(£/h)

« B&. Py Sy Hyld. ENTNOY-ERREEM (£/MW/
h) £&8 (MW) OE[C. SURTFREEBHEE OV/\1>RrS
1INVHBOSE) OEREERUTER.

HFf) National Grid, Connection and Use of System Code(CUSC) &D=ZEHFTFER
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MR
ER (JIV91-) :ARDERICSHIIRE

o 2TOFAEHN (FCR.aFRRBLUMFRR) (F. FHEXN-X &@LU THIESNS.
o SEALUY-XICHTY BRENE. Pay-as-Cleared S Tdrd.

] Regulatlon Power Market (RPM)
mFRROIEER#EBactivationti TérdRegulation Power Market (RPM) Tld. ALFRA TOFTAGTEB O ALV MYWEREN . ZAMNLGIRILF 1
1% (NOK/MWh) (CEDE, XUy hA—F—DIBICHIEEND . REFRT (IRDSHIAEIER, EUREHER) (LD, ATEERIREAS(CEDE, 5ELEN3 ALY
RESND,

v BRIMILEE=10MW. ALL{@& LR =5,000 (€/MWh) tEHSNTLS.

v _EFAEOFEES(Balancing up)DiBE(d. REZEDAFLNSIESESEALL. FIFAmEOFEEE S (balancing down)DiFE(E, EREBED AFLNSIES(CTEAL
EN3. WTNOHBETENordPool Ay MEHENEH#EL 135, DFED, IIET DTS5/ RTUFERRICEL. EIFAmICAZES 35S ﬁﬁ#ﬁ(lNordPoolZz‘h‘yI\m*%
U ETRCTIRST, FIFAMICTARETZIHE. lit&ldNordPool 2Ry MEitE &8 X TIERS1R 0\,
1IN RBAMMG (L. MFRROIFILF—MAGICEIVTREZND . mFRROIAFLF—{fiFg(E. FIANS2EERELAIC. NordPool®dW1JH4 NIiB#HiaNn3.

0= AL WEYY-RRESR

——— RPMIE AfLOvI
FCR i () SRMEAEALY-AEoEE RO ITRI
Up/ down regulation [MW] Price [€/MWh]
» 3
SEORERMRIMETEEIN B amson ;
= = b TR BEABLOTRIE-
aFRR BEfMHE (NOK/KW) ;{g@o)xu/m J-TEAYY-2E iAo SO MW = I8 .\5000
. TRNETHEDAY A~ T —NEE Minimurm bid ,
SRR ALy—xERE IXNE-HITEE volume Max price
(NOKIKWH) (FFAEOBARREMENS. TIF 0
DB E R IENS)
MFRR I — >
BERAHEOAY M5 — % EREEE L
<RKOM> L TELIY-RZRE BENCIDZIAL 15 min 1 hour Time
SEAMHE (NOK/KW) (O-IVRHEORRCEOT, Ak 03
A—F—(HEDRNMEEDHN) :
I
SE) MPRROBESHTZZIAL, BRI (RKOM) SEUREMEMZICLD, ALEREEETE (RPM) OB response time actvation time

[CHEAICHEREINZ BRI BTN
HFf) Statnett, Discussion Points- EGC Workshop (5818 SAZEAHOMD LS LVLIEFZORMIIRETICREIT2/FEs SEER)
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MR
PIM : SARDRHAICH T HHRE

® RegulationBH DR CT I HFEERDE LA TFRDED

HENRHCHNT SAEERELHGE

Tier 2 clearing price x minimum of (Estimated MW | Actual MWh of Tier 1 x (energy premium1 -
of Tier 1, Actual MW of Tier 1) hourly integrated LMP)

Tier 2 clearing price x estimated MW of Tier 1 $0

%1: Synchronized Reserve Energy Premium =4A> MNROLMP5MEDT + 50($/MWh)
Jei2U. Synchronized Reserve Energy Premium < Hourly Integrated LMPOI5&. Tier 1 #55%8 = $0

TEO2D0VWITNHDIE, EVEEZRFEEL TS,

@ Tier 2U7I54 LEALAMAE X (Synchronized ReserveZEIDHTEE — Synchronized Reserve/ Y NADIEERES
=)

@ Tier 2UY—-Z0OAMAMHE x  (Synchronized ReserveZEIDHTEE — Synchronized ReserveA A MADSERES
2) + #MREXER+ FEAIRF-IZN + 8836

Non-Synchronized Reserve Credits(&. Non-Synchronized Reserve Clearing Price Credits (@) &Non-
Synchronized Reserve LOC Credits (@) O&FHE
@®=(Non-Synchronized ReserveZIDHTE=- Non-Synchronized Reserve A~ E&=)xNon-Synchronized
Reservel7 )54 L&ALAEiAE (NSRCP)
@*1=Non-Synchronized Reserve LOC (#=18%K&F) x{(Non-Synchronized ReserveZINHTE=- Non-

=

Synchronized Reserve RNEZ&/Non-Synchronized ReserveZINHTEE} - ©
*1:Non-Synchronized Reserve LOCH &R Z/z0DD)Y—ZDNon-Synchronized Reserve Clearing Price CreditdDAZMEENDHLOC CreditzztE 93,

Day-Ahead Scheduling Reserves&#Lffit& ($/MW) xDay-Ahead Scheduling ReserveiZiLE& (MW)

HPT) PIM, PIM Manual 11: Energy & Ancillary Services Market Operations
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NYISO : Regulationlcx934EE

® NYISOICHIFBRegulationfiZDIEE(L. BRI S3Z3A0\ERegulationD/\TA—Y > AT TS24
(Regulation Movement) 5%,

<BIHTIGHE BSE2HEE>
YTV —(CE BREBEN AT S 1-EN3 1B OFTHRegulationBS EMIHMiiSE . TORBHN S ZISHIRAZ5TEL TLVDRegulation
BEDEN NN,

N
Z{Rsacuwg;‘ x REGCMPD?)
=1

N: 742w F HORS IR
REGCMWghDA: Bfh(CHEMgICOVWTAIBEMIRICRT T 1-)ldNfzRegulation —EZ(MW)
REGCMPhDA: BSRIh(CHIB TSR E SNz Regulation FETIBMAZ($/MW)

U754 LI BSERE>

YI547—-0UT7I94 LRegulationt—E X272 11— ETHRegulationt —EZ 2T S 1 - LEDPRWEE . YT/ -3 VNS5O R&FERKSN
%0 BTS517—DUT 91 LRegulationt—EZXZT T 1—)LhZDETHRegulation —EZZT S 1-ILEDARZF WSS (RTE TS TRegulation
H—EROIREEZT S 1- WL TORBHDB TS5(7—6E8)  HT5( 7 —(ZiBIlDRegulationt —E XD &2 HN 2,

<U7)LA54 LRegulation Movement 15&>

NYISOIld. U791 LsRegulationF 8% X7 >1—-)93H TS 7—(C3 LT, Regulation Movement®UT7 VA4 LT EEA Z3hD . ST3ALVER
(3. OHXREBOUT L1 LRegulation Movementmii5iiig, @ H% bR (CHERENIZRegulation Movement, @NTA—IX>ZAT7/5—
UZILE1 A DIEEELRB,

A i

{(REGMMWS] x PiRegil) x REGMMP]T}

=1

N : HEZEERI(CHIFBRTDRAFRS

REGMMW giRT : RTDRSFRI(ChIzDRegulation—ERF0/\14— g [CDWTHERUZRegulation Movement(MW)
PiReggiRT : RTDRRGI(CHIzDRegulationt—E2T0/\14—gIcDWTEHE U/ (TA—Y > A IE1Z

REGMMPiRT : RTDRARRICHIFBYUT LA LARegulation Movementiizfiiig ($/MW)

HAT) NYISO, NYISO Manual 14 Accounting and Billing Manual
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NYISO : EDMDREHICHIIHE

® Regulation9t DA%/ (Operating Reserve) (923858 (L. IEBFE(CHLTZIADNS,

Total 30-Minute Reserve

10-Minute Spinning Reserve 10-Minute Non-Synchronized Reserve (30-Minute Spinning Reserve
& 30-Minute Non-Synchronized Reserve)

<109 EH/BE iR - IETISEE > <1093 3FFER/ eV TR : RIETHISEE > <30BE RS : AIBTHISEE>
N N N
Z{UOMNMWSQ x 10MNMCPP*) x 1 hour} Z{rwwownw:; *x 1ONONMCP*) x 1 hour) E[BONNMW?K * 30MNMCPR?) x 1 hour}
=1 i=1 =1
Bu;gi§ N: T2 \wF ORI N: T2 \wFEORSEEL N: T4 Z)\wFE ORI
10NONMWghDA : Bh(CRBHEGICOVTATRICRT P1-)lanfz10 10NONMWghDA : BEIhCRBHGICOVWTRIEHIBCAT 21— 30MNMW ghDA: BSh(CREBHGICOVWTHIEICRT > 1-)lanfz30
SEEATFREA (MW) NE1033ERBFRA (MW) EETFREA (MW)
10NONMCPhDA: SED. Fa8b, FIz(FFRER (SENY) Husi(CRIL T, 5 10NONMCPhDA: SEB, Fash, F/z(3RRAR (SENY) Husi(CRIL T, 30MNMCPhDA: NYCADRED, FEEBEIERIRER (SENY) (CBILT.
BHGOAIEICEDE, FRIhCAIEHISICRESNZ109IFEA T FBHOMBCE DS, BHRIhNCATEHIBCERESNL10DIFEAT FBHOABCE DS, FRINNCATE (CGRESN30EEF RO
O B REEIL TR IS ALIAS ($/MW) TEHOBATRTRERNEEL T D IS EALME($/MW) SEATRERERL T RATTIBOELME ($/MW)
<109 [EHR/ BBV FARA : UTINAIA LTISEE> <109 FFERHA/BRENFARS + UTIVIA LTAEETHISEE> <30DEIETAHA : VTN LRETISEE>
z-'lu 108N MW — 1oMNMWE) = 10MNMCPT] x [sfT + 3600 seconds] | iﬂ: 1ONONMWET — 10NONMWE]) x 1ONONMCPET] = [sF7 « 2600 seconds] | Z|[csnu.\'.uw:3 — SOMNMWGL) * SOMNMEPT] x [5f7 = 3600 seconds] |
N: T Z)\yFHORs R
UFNIA L SiRT: RTDERORS (1) . N: TRy FEORRRER N: T4 F B ORI
S 10MNMW ghDA: RTDRFEIOEh(CREGICOVTRIB MBI SiRT: RTDEIRIOES (74) siRT: RTDRAIRIORE (#2)
F1- NI HEH TR (MW) 10NONMWghDA: RTDREIRIZS 4+, BRIhCRB#gCOVTRIET 30MNMWghDA: RTDREIRiZE 4 BEEIhCREMg( OV TRIET
10MNMW giRT: RTDRIIBICOIDFRBAEGIOVTUTIIALTIBIAY | 182 S1- NN 10 BTN (MW) BIERTT1- N30 BETFAHH (MW)
S1-MENB103HEETAE71 (MW) 10MNMCPIRT : : NYCAQRED. | 10NONMWgiRT: RTDRIFGICRBHGICONTUTZILIA AFHBICRY 30MNMW giRT: RTDRIBRICOIDFEBMEGICOVTYT LA AICTHIBZ
FEEDSTCISREERED (SENY) (CPALT, RBiigOAIBICEOE, RTDMIE | $1-)1an31093EMTHEN (MW) Y- N30 FES_(MW)
&S0, BEh(CU7LI1 ADIBIGESNI 10D R T A DB AE 1ONONMCPIRT: NYCADSRED, FaBis/c(d@IzRED (SENY) (CBILT. | 30MNMCPIRT:NYCADERER, FaBPE/(FmIsRED (SENY) (CBILT,
INBIR PR DTS OEAME, F(GBEARIEER Scarcity P/t RBMGOMIECEDE, RTDMMEIZSH. BRINCUZIIALTIBICE | REMgOMEICEIE, RTDMIEESH, BRIhCUTILIA ATISICE
($/MW) ESNE10DFEIRFHH QBRI ELEGEHHATISOELME, | ESNCERRESERTHAOTEELME (MW) | FGER
Fz(GEAAIAERScarcity B ($/MW) BlAEAScarcity FAEAithis ($/MW)

HFR) NYISO, NYISO Manual 14 Accounting and Billing Manual
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HRUABH =R EESHARN

o RAYDIAENDIRMITT T IIAVDIER. BLURHB N ZRHTER/NOIIZEDRT I T DEIE I T DIED

o FE(IXIBZHAL (Capacity payment) DO
v IEHBEE (kW) xUY-XBOPCREEATM G (€/kW)
® Pay-as-bidAR (VILFTF1ZXAR)

o FE(TxIBZIAL (Capacity payment) EIRILF—IC3TS
3L (Energy payment)

v REESE (kW) xUY-2BOSCREZAME (€/kW)

v RRHIRILF-2 (kWh) xUY—Z2BOSCRIF)LF it
(€/kwh)

® Pay-as-bidAR (YIFTF1/2XA)

® B[E(IZZIAL (Capacity payment) EIRILF—(3T3
Z3hL (Energy payment)

v EHEE (kW) xUY-ZXBOSCREEAMHE (€/kW)

v RHIRILF—2 (kWh) xUY—2BOSCRIF)LF it
(€/kwh)

® Pay-as-bidAx (XIFS5AZXAR)

REHIRMBICH T 3 VDFER RENERBTERDORIBEDATINTA

ERECHUTSEENMMEUESS(CE. TEEND

$REM(SSZIADN R

BEEDBKRICEDARNZIRHF TERNOILIBACE
LEFREED OIRIMDL0EDOEERZRTINT1%RY

ERCHU THRB TERVENER LSS, FiE
SEAERCL CORZERDHY
ERECHUTSEEMEUISSCE. REEDD
REM(SSZIADNAR

BEEDBKRICEDARNZIRMFTERNOLIBACE
LEAREEDORIMDL0BEDOEERZRFINT1%RY

IOTU TR TERVENER LSS, TS
EFJ”FE BIREL COFREZEHEY

® RETHLUFIAREIRERHARI O 15 B DEPEXH]

H Spot it Mii& DEXHEDIEDORFILT1 2R

ERICHUTRBTERNCENBRUBAICE. B
AR TORIARHT
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FFA

NFIVT41

MRy
RE

o REDTRFHENDRMECTISSHFAVDIERE, BLVRABNZRETERNOILIZEDRT I T OB FLLT D&ED,

v

v

EEE RIS 33T\ OFESE

Availability Payment (£/h) : 2Z#IU2 AFLEABIOFFRY —E iR
A HERF RT3 I B %REM. Availability Fee (£/h) CiRMHRIEERFRIDIE

Nomination Payment (£/h) : National Gridh5REIDEL%ZZ (I

4> RO TIRHESNERBOBE IR —([CEIEZI DN &, &
DBE. RV —ZhBNational GridC I 2ZIAWNEDS.

Window Initiation Payment (£/window) : FFREEHEIL —LAD
Nomination Windowl(Z3d9 2$REM

Tendered Window Revision Payment (£/h) : National Gridh'ss
AIlCwindowDIEEE TO/\1 4 —(CEAITD. CNETONAF-HIF AN
%7, National Gridh'nominationZeE 93¢z 2 &
Availability Payment = AtLavailability#& x AALENAALLULEES
BRI AR

Positional Payment = A#Lpositionalfex AtLeniz1Zy
National Grid(C&DFirm Fast ReserveiRtoizs(CthiEanN 3 F1E&5T
BF

Window Payment = A#Lwindow initiation#s& x National Grid(c#g
#EnfewindowDFARKEEL

Utilisation Payment = A#Lutilisationf&x F8utilisation=
Availability Payments (£/MW/h): Availability WindowI®STOR
H—ER(HL T2y b/BA MravailablelCUTe —E2T0/{(F—([CHL T
Nz,

Utilisation Payments (£/MWh): National GridDi&-RICEDIRILF—
ZHHELIEY —E2TT/\H— (U TRIADN S MW LA SIENN/
DURRETHIEEIN IR F—BEFND. COZIALG BMUT-EZTO
JAG—THUTIE, FAZEANZZLICEDITHND,

RBNZRMTERNOLBESONTINT(

National Gridh>OFFRIBHHER (L TRIEA TTEE
(unavailable) T&oliB&. National Grid(d.

BRFRE (0 9 2 EREM Availability Payment&Nomination Paymentz0& 3 %i&
<AI¥ay> FEHI 3, £z, Window Initiation Paymentzi®%483 %
e
v Response Energy Payment (£/MWh) : FEBMIO/NAF—(CHL. I8E FIREIEN®S.

National Gridh"5OFFRIBAHERICH U TRIEARBIRERE
RN E—HL 2P —ASEI EFAELUISE, National
GridlFFFREZNZHE T I 21EFIZE T 2.

FFRIZHEUY —ZDIE/TA - R(CFEU T, Availability
Payment&Nomination Payment®4Bh':A%EEN 3,

Fast ReservelRft REiTOIHE. National Grid(d. Zi5%
FEEHARIOFirm Availability&&UPositional Payments
DTN VEEBIR S BIEREHE T 2.

ALEMCEESULSTORIRHOKE (failure) H'\ 128

[C1EI EFRAEUBE ., He%HADAvailability Payments
AR

STORIZERIMEDIRS NS S LUBFOAALCHF B
[CFZE93mlReM

STORIZALRRLN, Z2HIEARIRD1>—X> (258) HIC3
EIM_E. (& 12585(C8EI ERAEURIZE. National
GridDFE(CLDSTORZHZHE T IBIENTED.

HiFT) National Grid 91794 b,
National Grid, Firm Frequency Response Frequently Asked Questions (2017)

National Grid, Fast Reserve Service Description 2013(2013)
National Grid, SHORT TERM OPERATING RESERVE General Description of the Service(2017)
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MR
JWVOI—: RFNFT4
o INIT-OWENOREICH TSI DT, SLUTEDERETION T BEORI LT BB T 0D,

FRENIRMICH T I VDTER RENHEZRHBTERIORBEESONTITA(

o B=(CHT W (C it t) ETRIF—(CH
—??i;fu?ﬁérgy(p:»?r?ncényt)paymen) T g Bl IS B RBU B AT, FEES ORI

=
® Pay-as-cleared AT (32U T542H) SN

\ ESRCHUTSEEIRRUBACE. FEES ORI
o BE(HIBRIAN (Capacity payment) ETRLE— SpiaL -

9%32#h0 (Energy payment)
® Pay-as-cl di5E COIINTSA25E o NETHMENIRENZIHE. Statnettld. SEORAEHY—E
ay-as-dleared’szt (3>INITHIAR) 2OFBETOLANS KB NEHIRT BENTES,

<JtEr#ti@Emss (RPM) >
o IENECHUUSEENMNREUIZEICE REEDDIREM

DAL
° FBITIMENEENZISA. Statnett(d, HHILBTHINVE
® TRILF—(CxF3%FAL (Energy payment) (CHZSNEZRET S,
o JIII-OEEMNE (RKOM) BEUEHMBAERKZELT Seryerr
EREREN EERICILTE. TV gz <7 >3MH (RKOM) >
AT, BEFIBIAN (Capacity payment) o EREOSIEEHFEN CORMNEIECER I 2 NBTOHRA.
® Pay-as-clearedATt (U T4 ZXAR) AEED25EDRFILTA
o EFEOEIHHEIN CORMMMIECRES 3R BTOSA.
REED2EDRFIL T4
o EREOEEHENORINICERTINETOBE. &
EEDORFITA

HiFT) StatnettZiEER!
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MR B2 4= 2 L AHTRP
PIM : RFIFT«

® PIMOZRAENRMTIZILSyh Gifl) OH1T. BLURHEDZIRHETERNOILZEEDRFITAOEIE(L
TE&RO@ED

HEESN DIER SAENRBICN T IRHDS 1T RENZRBETERDOIBEDATITA

o h3EmIFmDPerformance Scoreh25%RimnY —A(d. &

e D SRS ORequlationZAHIT S 3L Sy NS BRI R R
. N K3,
{ggggﬁ& $/AMW) ® Historic Performance Scoreh'40%% FElofz)Y—2 (.

RegulationfiiBADSINEEZRS,

B2 ($/MW) o DU TENEBEHUTUSEULRIOIBER.

Iiﬁllfi— ($/MWh) synchronized Reservez &0 TANIERTY BHRIDERD
b Care -y Sy

(BN ISEB(CHUTOHIL Sy AN S

e gL © Tler 20— AT BTN BCT %

CEIABHCTERD 37‘__ : 3EFGK1’"§§§}0)’]IJ/‘JI~7EJ_7§ (repay) @“5&5‘*2)‘9&50

BzE ($/MW) FrE
I?)I/#— ($/MWh) OWSNIFLT
S SZIADNZNE. XERAEOEH
T(ZEABMNCTER DD

2 ($/MW) F(&
IRLE— ($/MWh) OWTNITTLT
FHENSZIADNZNNG, SERFRAEEDEEH
T(ZEASMNCTER DI

o ZDLHTANB=(CHUTUSEULRNOIZER,
synchronized ReservezZEID=Z THoN0ERT I 2HRFEIDERRD
IEECHUTOHFIL Dy MIZIANNS

o RFILT4(FR0

HPT) PIM, PIM Manual 11: Energy & Ancillary Services Market Operations
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NYISO : RFI74

® NYISODZFAENRMATNIZILIyh i) OF1T BIURBHZIRMTEIRNIIBEDRFI T OBIEEFT
ROWED,

BHRHICHTS 5 B 17 b o T 4E S DA L
SHEOSAT RENEZRHATERIOREZESONTIVTA(

® PTS(J{TA—YVRERERI AT L\, Performance Tracking System)%{ERUT. U7IL51 LARegulationt—EZXDRT S 1—)L
ZF DL TORegulationt —E2TONAH — (L3 F2/ T4 ZF v —S%RIL, RTDA—ZMA > MNIEDBOFEBH(TITL T
BRIRFINTAERET 2.

® Supplier Regulation Service Performance Audit : RegulationfiiB(C AFLL TSR TORE - JEY-RICHL. B
BIODBANRUIC, NTA—Y D AERBEEEMT BENTED TANGBBLRNOIIY - (L. TIESINESZKITREEN DD,
o ETEUTORBE : Y517 —(& 1O\ RAOFHEREZIND . COFEHRIE. OUTIIA LTEEMILMgE, QY54
® [oa TR ($/0MW) P—ORIBFRALITNIA LOBETFRNOERBOBTHS.
® Under generationh"iKBENFER : BEOIRINF -2 1— V% FEI15EE N <Y T51 17—, Under
generation chargezNYISOICZIADRIFNERSBV. CORFIT1(E. OIRIF-EEE(MW). @FTHRegulations
EmiHMEEU7IL51 ARegulationFETISMEOE VS OME. QRTDEABOERS (#) %3,6008 TEISIEOEEZEL
(AN
KRB, —ERMEBIU)Y - RFHEZARTINT1Z2%BFENS,

o FE ($/MW)
BLY

o TE ($/MW)CHTZZIAN B ~ . )
o SEEFRADHEHEIRUZY TS 7 —HRBISNZSE. NYISOM. EBOTRILF—HERELEFUTILIAOTEN

TA—X VAT ZRBOFTEHIRERAEL. ;08T 2. NYISOE. TS5 V- HE(SGHEIRILF —2EHETEIRVES.
St BETRNZIRMIZIERERNEIZENTES, NYISOE, VY- INERERBEINTVSIHE. B HH O
_ OFHBIIDAALZF AT S BHIC, ZOVY—ACHUBUBISERICEIRI I ZERIZENET S, (Manual 2, 6.4.5)
o B ($/MW)CxIDZHA _ e _ . o TR TS :
0 ® HIFSAV—HRTD (UFINIAL-TARIWF) (L& TIRINF—FREFET Y REIRKICRT S 1-ILanNTVW3IBE. TRIVF 124t
DTERV FEET Y REIFERH TERVBEOBRERRFILT(FR0,
o HISAV-NEMLBVEERG U TFHECS.
e _ 1. RTDT. IRNF—(CFHMHATZ1-)V=2EH OFOFHAZTT1-IHED) LEIZYMNE. BEORTEFHH
* SR ($MN)SHTo3h TR MEUT LSS LTS AL TH B,
2. B 2T D1 ILESNIEHREBLANORIRIILF—ICRAL T, VWHRBIHMEEZITERS I, #k#ET72Under
generation chargezsg& 85N 2alEEHENHS.

o FE ($/MW)THIBIIAL

123 P NYISO, NYISO Manual 14 Accounting and Billing Manual
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Primary
Control
Reserve
(PCR)
Bt
[€/MW/h]
Liii=s
€15.01
YA
FE[MW]
=
583.4
TSR
(FEmIL €76.7 million
S9h)

RAYICHEII DTS OERGIEE (20164F)
Secondary Control Reserve Tertiary Control Reserve
(SCR) (TCR)
BEfiE aseES iy b=l PRSI
[€/MW/h] [€/MWh] [€/MW/h] [€/MWh]
ki T ki T ki T ki T
€2.64 €0.79 €52.54 €7.70 €4.62 €3.32 €104.58 €51.26
FAGAAL EERIHRERS FAIAAL ERHRERS|
EEMW] BHE[GWh] BE[MW] BHE[GWh]
i T i T i T i T
2,018.6 1962.7 5702.9 2896.6 2,044.4 1942.8 694.9 216.4

[_E(F]€346.3 million
[FIF1€32.9 million

[_EIF]€155.5 million
[FF1€67.6 million

HFf) ENTSO-E Transparency Platform (https://transparency.entsoe.eu/)&DVERL

RAWICHBIFBIRINF—THIHOESIEE (20164F)

IRNF—Thim KiRRiEE (2016) PEEALMIE (2016)

Y HMH(EPEX Intraday)
BIE™% (EPEX Spot)

40,750.6 GWh
234,925.0 GWh

29.10 (€/MWh)
28.98 (€/MWh)

HFF) EPEXWIJHA b (https://www.epexspot.com/de/presse/press-archive/details/press/EPEX_SPOT_Intraday_markets_reach_all-time_high_in_2016)

MR
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RAY : SHENEZSESATAY—-EADEE|I G

® RAYATSODRENZEVIAT LAY -EADGREIR DR ZRT

RIYATSODI AT AB—-ERIRZER (BHE)

Primary control reserve
Secondary control reserve

Tertiary control reserve

Curtailment quality

Reactive Power

Black start capability

National and cross-border
redispatch

National and cross-border
countertrading

Domestic and foreign
reserve plant contracting

Domestic and foreign
reserve plant use

Interruptible loads
(Interruptible Loads
Ordinance)

me

qé 818

B
.-12%"

169

740

B,
m—. o4

Q.
e < 2011 =2012 w2013 ®=W2014 m2015 w2016

HP) Bundesnetzagentur and Bundeskartellamt, Monitoringbericht 2017
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ISR : HENDENSISEG

IS5V ACH BRI OEEIEE (20165F)

- Primaglt):ontrol Secondary Control IFEEE ggerve Complemeir;tza)ry IR Balancing Mechanism

mEfE | CHRl g UGS SEAE BHASRITE SEAE PSR BHATIE
[€/MW/h] [€/MWh] [€/MW/h] [€/MWh] [€/MW/h] [€/MWh] [€/MW/h] [€/MWh] [€/MWh]
g
EF T i T i T FiF T i T
€9.18 €33.89 €9.94 €33.90
€48  NA €115 €36.00 €208  N/A  €48.07 €851  €5322  €25.23
Al TRl py,  FEEDE AL EreERa| THIAAL ERIAES| ERIAEE|
BE[MW] Ew?} BE[MW] [EEW?} BE[MW] EHB[GWh] BE[MW] EHEB[GWh] EHB[GWh]
B £ T i i tF i i i I T
576.3 234.1 651.6 1322.1
1231.0 N/A 7302 1247.4 5423  N/A 6234 782.6  2813.8  4812.3

HPT) RTEDIJHA N (http://clients.rte-france.com/lang/an/visiteurs/vie/reserve_ajustement.jsp)
RTE Open Data Platform(https://opendata.rte-france.com/pages/accueil/)&DYERL

5¥1) Primary Reserve(d. 2017418 16 AR, SRHIBLECLDIMETHD. MABEARHMBIEAERSN TV,
3¥2) Fast ReservetComplimentary Reserve®EB|F—4ICDW\TE. RTEVITHA MB# DT -4 Tld. BRI ERINZFEOAALICEL TE LIFOH HIETRIF—(OWTIE S TR

ISDACBI BRI+ —THOES5IEE (20164F)

IRNF—hin SiaiRZEE (2016) FFEALMIE (2016)

EPEXZHHEM%E (I52R) 4,119.7 GWh 36.92 (€/MWh)
EPEXFIEM (I52R) 110,739.8 GWh 36.75 (€/MWh)
HP) EPEXDIJHA b (https://www.epexspot.com/de/presse/press-archive/details/press/EPEX_SPOT_Intraday_markets_reach_all-time_high_in_2016)
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RE : AEHDOHEIRE

E (National Grid) (CHF2ERFAEHOEBEIERE (20164F)

Frequency Response
(BHiaiREs) Fast Reserve STOR M ecBhaa::?sCrlt:‘(gBM)
Primary Secondary High Primary Secondary High
(&) (k1) (Fi) (k1) (1) (Fif)

S (RIS RGO mmEg e e
£/MWh] [ £/MW/h] [ £/MW/h] [£/MWh]
[£/MW/h] [ [£/MWh] [ £/MWh]
. ($/Mwh) ($/MwW/h) G ($/MW/h) (4 /MWh) ($/MWh)
£231  £1.86  £4.19 £2é8'° 5216'6 25228'6 N/A N/A £5.22 £102.37  40.03 (£/MWh)
AL RIS poad,  TEIEl gy FEEES RIS
= BE[MW] BHE[GWh] BE[MW] [ngf] BE[MW] Ewﬁ BHE[GWh]
2587 1628  427.8 N/AGG—FIERE) 280.0 N/A 2041.6 198.9 #12,967GWh
gi%(:? [Primary] £5.23 million
AL [Secondary] £2.65 million £ 12.86 million £ 57.00 million -
;(y““l;) [Tertiary] £15.69 million

HFR) National Grid, Monthly Balancing Services Summary Reports &D{ER%
RECBFDIRINF-THIZOREIEE (20164F)

IRNF—hin KiRRiZEE (2016) EALMIE (2016)

=k EPEX SPOT UK X HM%H 13,462.3 GWh N/A
EPEX SPOT UK miIH™% 43,689.8 GWh 40.43 (£/MWh)
AT N2EX BIHA-%33> (Day
Ahead Auction) 112,03.1 GWh 40.46 (£/MWh)
HFT) N2EX NRFT—4. EPEXUITHA NED=ZHFHER
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KE : AHESONS YOI Y—-EADESIEE — Constraint management —

o HET(L. MIZTORPALZIEL T, RFOEM - S ZAEE T 2dD/IN5 > > —EX(Constraint

management)H\FEEEN TS,
> "EONF>S I —-EZBR D35, Constraint management(CR2E AN HH3EIE1330%~50%.

Summary of Balancing Services Costs March 2017

Erargs Related Producs (Mattad Spand o Fenvard Trades) I

Naxgen

1.1 Mot 2 v Scrice O
Fens ! Liahities
Fassl Rassrve [Noer Tancered)

Syelem - Sy elem Serdes

Biack Ean

Constramis and infartnp

BN S%art Up

Fast StamFapid Start (Capanility and Ltiision|

Comreial Resperse

Mandamiory Frequecy Jespensa [Hading + Resparse Enargy Pagmerk)

Shait Tem Opecalic g Ressfve (STOR)

Fagl Raserie (Tendensd)
Readive Povser |Avalag ky arg Udlsator)

T T 1
5% 0% B4 0% 1% | 5% 0% 5% EHES 459

HiP) National Grid, Monthly Balancing Services Summary 2016/2017 (2017)
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Rl
JVII— : sHEHDHREIRE

® mMFRROMHEEE MR, ILFRILETLS (RPM) (CHF2ZmMFRROFIFERS| TR+ —1fit&%. mMFRROZ A&, /
VI1— (DWEFE%— (RKOM) - REBHEXI 2249 (CTRPMORT (CHERESN e MFRROFIERS | B EMi1&8 2R T .

IWII—-(CHFBERARERNDOES|IEE (20164F)

FCR aFRR mFRR
(Primary) (Secondary) (Tertiary)

PrrRSRSilit AT AR
B At [NOK/MWh] Beffitg [NOK/MWh] b= -4 [NOK/MWh]
[NOK/MW/h] [NOK/MW/h] [NOK/MW/h]
LiF T iF TiF LiF TiF
45.7 287.95 257.98 12.3 248.25 220.75 #11.6 318.08 165.36
SERIEERS| SERAAENE] SERAAENE]
FIAAL BHE[GWh] FIAIL BEHE[GWh] FIAAL BHE[GWh]
BSE[MW] ‘ ‘ RE[MW] SE[MW]
L T i T i T
211 174.5 192.8 65 385.5 440.7 #9743 754.2 982.4

- 85.5 million 5.4 million 152.7 million

HiFf) NordPool Market Data site (https://www.nordpoolgroup.com/historical-market-data/). ENTSO-E Transparency PlatformdD/ERk

IWDI-(CBFBIRIF—THIBOESEIEE (20164F)

IRNF—him KiGHEZEE (2016) F9EALMIE (2016)

El=hi
(Nordpool spot / elbas) 490.6 GWh N/A
i 131,841.5 GWh 241.07(NOK/MWh)

(Nordpool spot / elspot)
HFf) Statnett/AFRT—4 (http://www.statnett.no/Kraftsystemet/Data-fra-kraftsystemet/Nordisk-produksjon-og-forbruk/) &bDERk
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PIM : FAEE I DHIE|EE
o STRENO2016EOTIIMER, FATEILHE. FEE (ERIILSYN) (3 FROMED,

PIM FEDOEBIEE (20164F)

REENZHR FiIEE (2016) FEALME (2016) SRR (EREILSYD)

ATE—5 : 516.1 (MW)
(RegA:302.1/ RegD:214.0)
Regulation 15.72($/MW/h) $ 84,330,994
AE—% : 635.9 (MW)
(RegA:410.0MW/RegD:225.9MW)

Tier 1 : 1263.1(MW)

Synchronized Reserve Tier 2 : 655.3 (MW) Tier 2 : 4.88($/MW/h) $ 40,001,406
3 ; 0.21($/MW/h)
b f{y”ChrO”'zed 447.2 (MW) ST O% B R 27 65 $ 7,193,007
eserve DFTEALMAS
5 i 1.61($/MW/h)
L Ahsad sz Lrz 4,996.8 (MW) X0 ($/MW/h) OBEIERUT: $ 57,980,453
eserve EFI(E

HPR) PIM, State of the Market Report for PIM 2016 (2017)
PIM IRLF—FBOEEIERE (20165F)

IRNF—THE SiRRiEE (2016) TEMLMIE (2016)

U7IVAA Lt 91,304 MW/B5f4 29.23 ($/MWh)

BIE™5 131,634 MW/E5fE 29.68 ($/MWh)
HiF) PIM, State of the Market Report for PIM 2016 (2017)
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PJM : SREDIERODIAI — Regulation —

® KEPIMTIE. 20005F-HNBELDT> > FU—B—EXMiEZE AL TEN. 20126F108 &0, BRI GREERE N2 IRM
IRV -ADARECIREB 2L/ TA—YVA FRBEE) (U THRENZSZ3A5. Performance Based Regulation
(PBR) %ZRlA.

® RegulationDFHEE (MW) (. 2011ENS2016FFTORIIC, #I41%iFHL . $F(C. PBROBAZIE(C, JEENKE
AEIRL TV,

PBREAIAERegulation DFRETIZEEDHTS (84£15~128)
B Ry NERE RIS Ta-)L ¢ AEERA|

PBREA

2011 2012 2012.10 2013 2014 2015 2016

HPf) Monitoring Analytics, 2016 State of the Market Report for PIM Appendix (2017)8&UMonitoring Analytics, 2015 State of the Market Report
for PIJM Appendix (2016) &h=ZHETAITFIVER
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® 20164FMRegulationDFHmiEfMiE(E. 15.72 [$/MW]
R . =F N
o FEFfERIDRegulationFFZENIRIRL. B TFERZSH,
Regulation M- FAEIZL (2015818-20165128)
Weighted Average Cost of
Scheduled  Total Requlation  Reqgulation Market Regulation Price as Percent
Year Month __Regulation (MW) Charges ($) Price ($/MW) ($/MW) of Cost
2015 Jan 3943809 513,057,184 $27.13 83an 81.9%
2015 Feb 356,465.0 $31,766,271 $73.24 s8am B2.2%
2015 Mar 394.721.8 521,883,006 $45.80 $55.44 82.6%
2015 Apr 78,8008 14,860,439 $32.76 $39.28 A3.4%
2015 May 395,880.3 521,038,444 $43.12 $53.14 B1.1%
2015 Jun 383,036.5 511,547,424 $25.94 $30.15 B6.0%
2015 Jul 384,958.2 511,488,410 $24.41 $29.08 83.9%
2015 Aug 392,494 5 $9,915,460 $20.85 $25.26 82500
2015 Sep 379.861.6 513,646,465 291 $35.92 B2.7%
2015 Oct 401,020.3 510,905,571 $23.12 $27.19 85.0%
2015 Nov 404,303.3 $10,221,684 $21.92 $25.28 86,700
2018 Dec 408,181.5 $9,323,436 $19.58 $22.84 85.7%
2015 Annual 4,684,125.8 5179,673,795 $32.30 538.82
2016 Jan 412__]][],?1 31"_,5}{5]_,_?]1 13\5 65 51841
2016 Feb 383,646.6 $7.677,113 $17.63 $20.01
2016 Mar 396,604.0 $6,107,773 $13.43 $15.40
2016 Apr 384,591.8 58,367,326 §19.07 $21.76
2016 May 391,135.2 $7.217,226 $15.67 $18.45
2016 Jun 379,014.9 $5,993,073 $14.03 $15.81
2016 Jul 386,146.2 57,954,280 $17.86 520.60
2016 Aug 385,843.5 $7,703,653 $17.59 $19.97
2016 Sep 3763211 57,780,425 517.91 520.67
2016 Oct 389,139.0 $7,018,089 $15.68 $18.03
2016 Nov 3746656 56,777,367 $13.12 5!5{4?
2016 Dec 390,836.1 $5,113,222 $11.15 $13.08
2016 Annual 4,650,254.7 584,208,779 $15.73 $18.13

Bl

(FIEEREIHALE — 51.3%)

EFEMERl Regulationi@iE (2016.1~2016.12)

296

7.1% 2,020,533

16.6%

13.2%

51.4%

11.8%

427,070

926,915

1,488,563

70,796

100.0% 4,933,877

41.0% 31,108,011 36.9%

8.7% 9,604,454 11.4%

18.8% 18,261,418 21.7%

30.2% 24,266,943 28.8%

1.4% 1,090,169 1.3%

100.00% 84,330,994 100.0%

HF) Monitoring Analytics, 2016 State of the Market Report for PIM
Appendix(2017)

HiFf) Monitoring Analytics, 2016 State of the Market Report for PIM Appendix(2017)
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® 20165FMRTO ZonelcHlF3Primary ReserveDiEEMER(ELL T DED.
® Synchronized ReserveDWEZEDAET (&, Tierl(CLDFDHEINTLS,

Primary Reserve

WERE

HUB A =R ST

Synchronized Reserve '™
WES

20165 RTO Zonell®lF3Primary ReserveDiFiZEMER(MW) 20165 RTO Zonell®lF3Primary ReserveDiFiERER
4500
—iverage Honsyrchronzed Resone Ml Tier 2 Non-

4,000 ::x::::::m: :Lw. Tier 1 Synchronized Synchronized Total Primary

Symenseuzed Reservn Requrmment Wik Year Month  Total MW Reserve MW Reserve MW Reserve MW

8500 | | =Py Rasins Ripdedmast 400 2016 Jan 1,669.4 374.5 319.1 2,353.0

2016 Feb 1,564.1 411.4 329.4 2,304.9

2300 2016 Mar 1,089.1 818.1 300.0 2,207.2

o 2016 Apr 1,011.7 878.3 3180 2,207.9

o 2016 May  1,160.9 722.6 349.5 2,233.0

~ 2016 Jun 1,546.0 497.1 384.2 2,421.3

2016 Jul 1,663.8 360.1 634.0 2,657.9

1,500 2016 Aug 1,605.6 419.0 682.4 2,707.0

2016 Sep 1,290.4 578.6 617.5 2,486.5

2016 Oct 802.7 982.4 5240 2,309.1

J 2016 Nov 810.8 1,014.1 375.4 2,200.4

e 2016 Dec 953.1 807.3 533.0 2,293.4

2016 Average 1,263.1 655.3 447.2 2,365.6

Jam Mar

Tier 1 Synchronized
Reserve & (1)

Tier 2 Synchronized

Ze=

Reserve &=

(FF13)

Non-Synchronized
Reserve & (F19)

HiFf) PIM, State of the Market Report for PIM 2016 (2017)
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PJM : FAZEENTERDIAR — Primary Reserve —

® TX(&. 20165 MDSynchronized ReserveBLUNon-Synchronized Reserveriiz T2 T ZALMABDHERS
ZR9 .

Synchronized ReservemiizH LU Non-Synchronized Reserve
Mz (CHIT DB RFEALMAE($/MW, 20165F)

$18
——ymchronized Riserve Mirket Glearing Frice MAD
RTO Zonelc#113 e Sy Fithiirve Mirked Chearing Price RTO
$16 Synchronized Reserves&iLfit& —Nongymehimnized Ressrve Market Claaring Prics MAD
mm Hanynictonined Fserve Marke! Charing Price RTO

$14 )

. Mid-Atlantic Dominion subzoneld#i32
;E Synchronized ReservesgilLfiit&
2 12
3

| 4

E s
=
o
g 58
=
&

54

l l b \h ‘“ u ﬂ \ll‘
Mid-Atlantic Dominion subzonelc#(3%
Mar Apr May dJun Nov D2 Non-Synchronized ReservesgALATit&
RTO ZonellHl13
Non-Synchronized Reserves&#L g
HiFf) PIM, State of the Market Report for PIM 2016 (2017)
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NYISO : :AZEHDHRS| K

® 2015%/2016%FMRegulationFiIfi&(F. AIHT%T.25 ($/MW) | UZIAA LT T8.96 ($/MW) .
® 2015%/ 20165%FM10-Minute Spinning Reserve. 10-Minute Non-Synchronized Reserve. 30-Minute
Reserve®ail HiiH IS, AT RDED.,

7>33)-hig BIETSTEME (A5 20155-20164F)
e N 7R i20 —
RegulationIEEHELUIRS (BB, 20156F-20164F) T e
$18 Year| 108P 1ONS 300P | 10SF 10NS 300P | 10SP 10NS 300P|
N = dation Ca o N i 525 _’:‘ $16 2015| S3.58 SL44 SL23 | 5585 S341 S1.I13 ) S585 5341 S1.23 59.23
=T ]mmy Regulation Expenses (Million$) i g 2016| §5.21 $5.12 5512|5563 S$538 S512 | $5.63 S5.38 §5.12| S840
Price (SMW) = =
Year T o T %20 ; - 14 _|:|_ R ene @ 10 Minute Spin Component -
DA RT R i T2 | Total s £ 4 B+ =i(oNsPrce =10 Minute Nou Spiu Component
Charges  Charges Rebates = = g -
& . [ + 8+ = 105P Price Code-MMinute Component
2015 | $923  $896 | $180 $53 $06 | $227 SI5 3 £ 10 ] it
2016 | $834 $8.51 $16.4 $5.6 -$0.5 §214 E .E = ) iy —
= 7 $8 —_-— o
> $10 H E - -
g T ¥ =
- 55 % 2 '
5 & 4 |
& 52 |
<n
= z % s T |II| l|| I||I|-l| |II| I||II||I||I
B Dav-Ahead Price + Real-Time Price e J{|Fln| | alm||3||3 A s||0]|N||D
Capital 7 2016
SENY
HPAT) Potomac Economics, 2016 State of the Market Report for HPT) Potomac Economics, 2016 State of the Market Report for the
the New York ISO Markets (2017) New York ISO Markets (2017)

136



6. T 7fEIER=E

137

MR

BEA =B AR
BRKICH T BEHGAEDILIHEDFEE

o M (SHENTIBDLEFTENS. 7

THaARHIZOLEFREN )L—V B R EA R,
°

KEIAE - BRLRBERE  OCLEARIE (RTO) HER (RTOOHA = KEEROILA)
SIEDBOL IR EAHAC BT 2 RIDEARISOLENG—To50, R ) TR,
IIIIIIHIIIIIIIIIHiIIllHIHIIIIIIIIIIII!IIIIIIIIII!IIIIIIIIIIIIIIIIIII

96 EUBHEMILIES (96/92/EC) 03 WEEUEHBMLIES 09 EIRBHEHEILES (No 714/2009)

(No 1228/2003) 09 EU%SE_J I»‘r’JI/:F FIFA{RERETS (2009/28/EC)
EIE 0L

BN HEHHE ,

06 757, A AT ] DT - ALK BB
09 4BR- KA ViHHB
DS

= e P EF‘EIZA)Nﬁ'T% . >
FRERIOHE A - 17_Network Code on
Ub—IV2(m) $HENetwork &

v

B HEREIC LB IL— Electricity Balancing
CodefREIER LT=IH1RF(> Guidelines
98 IRILF-FEHEE (H5E-/\e2mEBEHML)
o = ey
Ry B 06 LEBEBWEDS (regellcistung) Bz
(BLUEHE ® »@® o O >
=) 01-02. @gsq?‘?ﬁ%z\ 08 EMATSOICLZRAENTIENFES (GCC) %16 IGCCIAARTEEZSHN
ALICEBIE D TERE %2011~2014N TERGHEOBHRAARE (1GCC)
:“:EA"' 03 mMFRROIEFRAIEIFRERS | BALA 12 ZEM5 TaFRRE AR IS
. > O >
14-15 Hasle-pilot7O0¥17k
mj’fﬁ‘i*ﬂ TERREZOST O O >
= SeATHIRSRAE o 13 RERE 17 EHET1-ZBA
S fu 7 iinpr ] o)) ¥Trans European Replacement Reserves ExchangeZ/O3 14 h(Z&R.
1A, 78, FEEV6HEDOTSONSHIL . AN ELISRIE)
* 92 IXINF-BURE 96 EHIRIF—HHEERMDE88 (ISOMITLR. EEHA-T>TIER)
99 EFHIXNF—MEFIZ[AHN2000 (RTOEIZIRH)
98 PIME®iz 00 RIHIRILF—l5- 7> 35)-Y-EXMisal
01 FERCICLDRTOLL TAGR
________ PIM M EHEHTHIEE 1 @ O O0—O O—O—O >
RIFHERD Pt 02 Allegheny Power-Rockland Electricfft& 11 ATSI-CPP#i&
*“#HIJTE 04 ComEd-AEP-DPLIES 12 Duke Energyft&
NERIER 05 DLCO-Dominion Virginia Powerffi& 13 East Kentucky Power Cooperativeifi&
---------- ‘ o o ® ° o o—o _————»
fatthisk 96 ERCOT(F+42M)s&iz 01 MISORZ 04 SPPEIZ Qﬁm“iiigﬁg"ii””’% 13 MISORIERIENIC 51 B BRAE
98 NYISO, ISONE, CAISOR&iz B

15 SPPIUFHEKR

HFT) =ZHHER
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BRI @ BRI SLETHISIEECRIFENetwork CodeDsRE

o RUNEIEEOBRIESNZENTIZITERL BN T—D20BHRIEENEEBATHIE 1215

o HEHEEIHIZOMAECEBUNDEDDHZF. IRDATYIT LU TRFEAEMEORS2HEU. EUMRAICLOT, BRHIZEE
FYMNI—-H1—-ROKE=HETR (EC714/2009)

® xR}, T|HETAZE(CEALTINetwork Code on Electricity Balancing (EB) INSRESN. 2017438 16HICRER
STMIIEE R ECEDAEGREH
v EBTI3. RERFHEREDOTASAREDRNA - MATRE I 2. TIEARRI - GAE. ER. BEl (FhE) | 15
BOEERMSCHBIIDIN-IELUFREE) ORAZED TS,
v EBTE. BRMNOEBHTHIZOMEDs, RHTDEABEDOFTIGRABENIHZCHEVT, EOLSBEmEIRMEITINE R RITE
BECEESN. ENICEROLE1I-ZITORENDIEIRE. L. RREAERIHEEOTIZRSMESRICTIC

EEEBEIISNTLS,
kW B — T =]
SEEHHED HENTRORE SHCEROHE BRINEE—EE i
2k [=5) / EE YA
Sl (Gate C;I?j;-e)ﬁumﬁﬂ%j] (Gate gzlgﬁsie;;éd)ﬁa?ﬁuﬂ KE AT TR £ — DB
== BADKES
%96 FFEUEHBEHILIES X LW 2ETHOERS | FrERS| (CRET %Network Code on
%Market Coupling. EXR#FF| Electricity Balancing®#fi
RIL- L0 4EE F

HFR) =Z=HHER
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BRI : BAGREDLIF(LICETI /Oy 0o I b

® RNXEBRILERAERYRNTI—Y (ENSTO-E) TIXEBDRTE. FENDEEZFFOCER. HiaiAE™
BOILIBACICET 2180/ /0y OS 1) M TESD. 2DI&5T%2ZBU & (Cross-Border
Electricity Balancing Pilot Projects) .

Cross—Border Electricity Balancing Pilot Projects®xiSritiishe x5 A%E

No BEFR biiihcid IN#1  FCR#2  aFRR# mFRR#4 RR#5
1 GCC HEPRND4TSO O O O O )
5 3 M A-RNT ZAR T o
=9, #5249 5 )
s
3 E-GCC CEPS/SEPS/MAVIR O
AT A, B, ZRL > RIS -0 # ¢
v | UERAE Joo ZAZ £V © 0090000
c  Nordic bR JUMRSEL KV, K-35 >
RPM R o
e . o ©O
- AT RILF— (KohlR) O
- ", ATSH (xohlE) O <

0, A-ZNT ALE— T
I=9 A ZAZ ATYS, F13
HFT) ENTSO-EY-{ MBMIATRICE IS = B4 5HrR:

SE1)A2IN522485% (Imbalance Netting) ¥2)Frequency Containment Reserve 3¥3)automatic Frequency Restoration Reserve
7£4) manual Frequency Restoration Reserve 3¥5) Replacement Reserve

9 IGCC @) @) @)
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HPFT) BALIRAESE MRS, SE23ERENSLURHRNTAHEFCREI3EER (20174F118)
ENTSO-E, CROSS-BORDER CAPACITY RESERVATION Rationale, options and challenges (June 2016)
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BXM : RAVICH T dBHaARDILIEE (GCCH5IGCCA)

® RAYTIZ4DDTSOILGrid Control Cooperation(GCC)EMEN

BILIEER EE R HBEE, GCCHBIGCCADILAKR

® GCC(32008FENB2010FE(CHF TIHRL [CEREN, IRETIE. MMYE IGCC ——,
HOFRAEHIRIRSREERA (O0ES1-VERMIENICE | 201145 Gece
7)) . I:Ncnc;lmn/m(

ot E@TENNET

Ampnon TRTNSNET BW
L.
>4

® 2008FEN5KIEK - AN DBEEIEIMCIEIMULED 20106 | 59104
b, SAEHIMEEALRL . COERRDOKRERIERAE, GCCICLD kaTenner
R OLISHSERESN TV, s

o RAYEROGCCHRINZT. EEMNRE#ELEL TInternational
GCC (IGCC) AKX

20124

. < 715 a
BB, Gcco>4oo>%§1—wo>55 B CEIGCCHES1-L1 ((>NSy24g e ha f]
{LARTE (2016 ARG

- Ivf YO FEBR DR e T 20144
b GCC% X swissgrid 20124
800 HiFT) JM50HerztHRHAERICHNE
- -~ uﬂ”ﬁuﬂéﬁﬁa@ﬁﬂﬂ
600 [ I30EHE DHERE LR
soo e
o ED1-)1  AVNSORIBRE @) @)
300
oo V102 EENFEEOREL O
100 213 SAEAHOHEHE @)

- 2010 2011 2012 2013 2014 D14 AR HOHEER (@)

®PRL ® SRL_POS ®™SRL_NEG = MRL_POS = MRL_NEG W) H50Herz LB AR Iz P =Z R ER
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MRS == LG5
BRM : EERICH TR FAEREDILIE(E (Hasle-pilotoOYTIN)

° iﬁﬁ_ OERINDOFEENDLIFERDZC(F, IRF -5 OERREETE (BLEEMOFEHAESE) ZERALLED
T, SRAENEG|OFHCERIRE B FOERL TITSHO TR,

® ZMR. AVI-T>. JIVII-MICHENT, 20145 ~201 55 (CHMNF TRIE ARY MRS £LaFRRODIAIHRELE D12 DIERIR
BEOINEIS(CRIT SRRz X (EBSE415(TAHE T S5KEL)
o REIEER(F. /NRAEN DHERIBEDTH O REAHARM R FIETSOICAVY MV EU L2 TSR,

v AREIESELLTC. MEDOTSO (Statnett £Svenska Kraftnat) (&, 2017468 (CILIERTAEE IR T IRELL TN FEMN
(BRI (Future-proof concept) |&Fx.

<Hasle-pilot7’'O0¥ 1Y MBI ERBSEDREEFIE>

KTSOICLD B JJLII-0OTSO (Statnett) . AW1—7>MTSO (Svenska kraftnat) Henzn
aFRROHE(R WHERaFRREFER

o elll & TSOMTHIRLI:aF RRERGET 5CLC BRI

aFRREDLED8
GEER S Ml W Stepl T ELaFRROE(HEH I 2ERIGFB SR
R

aFRREHEDE B Step2 CHRUCERREE2AHTIHICER I, HIGABRXNZIASERY
HEXUy ~ORESR GYNEELTH

aFRROFEHERE m ESERIRZBUaFRROFBBZEMI SRR C, BERIERS|I TRIHMIZOS -
i VRS

HiFT) 259 -FE. EHFEFEAR No.64(2017.3)CEIES=ZHIER
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BXM : BRITOREDDILEERICH T HERBREEDHELR

o IRTEOFINDFRAEENDILIBERDZA(E. IRINF—EBIEOERRESETE (BLPRMHOE S
BE) ZERAUEDT. ARG DHIGER RS 22 FOHERL TITOHD TR,
v II-0BE. ERERREZEL CRtiBEN3FCR-NTFCR-D(&. Transmission Reliability Margin
(TRM) O#EFEANTEBEINEIEEEE ZSN TS, TSO 1, EREREOFIFA ] §EES 2% FCR-N °FCR-D
DIHICHERL TVBDIFTIER,

v JERRKTDRegulation Power MarketD&gF&IRYT — M O-X(3. SBERAD453F1 THD. HEHMIHOS -
MO-X (EEAOLIRM[ERD &SR THD. CORF R TOEMRERROESEEE R TOIRIF—H5|ZH&
ATAEDESHTETHN. TSO LUMIERATERVEE THD. mMFRRICEAL CTEERERIROFIFATIRESTE
ZERAGTHEEDIHICERIHERL TLDDIFTIIAL,

AR & FEHE. EHEFAT No.64(2017.3)
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HUEA = RS H5

BRI - BERXERICGHEIT IV

o FRMTIE. BHRDY-ZUICHEHIZXEBETFEY—T> (TRM: Transmission Reliability Margin) hE&ESNTL)
%o

® TRMOEH DML “Procedures for cross border transmission capacity assessment” (ENTSO-E)(CEC &k
ncwa,

ERICHIFBTRMESTEDHIEE
XREEFEEY—>> (TRM: Transmission Reliability Margin) &ld. NTC  (Net Transfer Capacity) BEEMBCHSFERMECTNT 2Z2EKTH
%o AEREGU T OSBBENSELD.
- BRI SRR I 2 EA P ORROBRIURMEE
U754 LATARROFAEAIEARIICT NI B 2D TSORIDEE S ES|
T —AUNERFHRIE(CHITD. AIEMHES

+ TRMOMBERFETSONEB I RFLERDEHEE 2RI I ILHEZBETRET 3. . | |
+ TRMEZERAICEDEAL T ZRTEEMENSDD. Fo. BHRRUEESHNETYTT -~ anB, | 3
| ATC
+ + I j‘k_ -r.rans.'“
FHEES s 42 B - (e Aoy
m NTC (Net Transfer Capacity) : 220MiBHERARS|IAIEMXERE e
(NTC=TTC-TRM) oMW j
m TRM (Total Reliability Margin) : R#EEROEEMORDICHRENZXEBEE | mac_¢ _
m TTC (Total Transfer Capacity) : 2D0TiGERAXEIFELAEE T wre || : lmﬁ
: H {le.Bto A)
EFEFEOEIY : 3 ATC &
m AAC (Already Allocated Capacity) : ER5IZ(CLOTI TICHIBIEDHIIEETE i r e
m ATC (Available Transmission Capamty) :NTCOS5, FZEEI AR ER S
(ATC=NTC-AAC) j
\ AN J
W G i
Planning Alloecation

HFRF) ETSO, Definitions of Transfer Capacities in liberalised Electricity Markets (2001)
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MR
KE : ik E#HE (RTO) DERIZELIENREHER

o KET(I, BEENSHORREBMELZAMICRSUILMSXEME (RTO) Z&8U TLEBKRMEMZRE
XRTOM, 19964 FERCADBSSTRESN I RAEMRME (ISO) (. SBICOLIHNE. QRBILR EVFR B LB TNRHAMAET
H. 1999 FERCART2000(C Lo TERIIMEREENTWS,
BT, KETE7OORTONFERCORRD T\ LR RFERCHEOTUS.

o KETERFMOTEEFAZE(IBalancing Authority (BA)EMEEN 2 E(EEI CEIE, RTONEIE I it TlE. RTON'BALL
TR R Rz K.

XBAFSREEEL THMSOENBHSHMEHLTED. KECF66MBANMFTESS (2016£FIRTE) .

RTOM:% 1z #F#&EBalancing Authority

(ISONE]
[SPP] [MISO] - 19984 11
. . + 20044 RTOLLTERE] [ + 20014 &z-RTOLLTERA] P ZUIESE ROkUIE
RTOMOE §E g, + 20074 U5 LR O+ 20054 IRLF—ThHigHIR Ll
+ 20144 7>335Y— ﬁi%’&AUfFAﬁilmﬁ + 20094 24DN\F> S I IVTERE

=l
+ 2015 WAPA-UGPEH— tZI'JT”HF* ‘)"

""‘_ QL\[NYISOI

19984F 5817

? (PIM]

» 19984 3531
20014 RTOLL TOERA]
- Blig. RERGEAIDR,
[CAISO] 7,:&‘ REEREEEZIER. 5
+ 19984 MAAFILEED

3HORGHEREPPIEHEE

SIRELISOLL TEHIZ -(E1R9(9:695;r¥50tbfﬂﬁ HiFT) EIA/DOEDA MEB#RIBIRIC=ZH
. o) s L gt A FpngE
2001 (NN 10O RILEREEE RS ) ER®OIEBalancing Authority
(BA) %KY,
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MR
KE : EHAEEH (Shared Reserve)

® NYISO. PIM. ISONEBLUMBEDISO(E. NPCC(Northeast Power Coordinating Council) O#HEHNT. B
FA%53 (Shared Reserve) MactivationJOTRICSHILTVD, BRI ZXERT_LOFEIZ ML Z (initial
stress)ZER PN BRI D EZBENEL TS,

® BRBRNMAELELLIVT (contingent area)(CHWVT. L FOVWITNADIRRIECIHZAIC, 10-minute Reserve
D—BPZzHBE THENTIEDTH D,
v RBENCEDEFEN RGN T AR —BNERSN ZIRRCHBNT, 500MWEL EDEEEES (contingency) HREEURSES
v 1EREAICS00MWIL T D2OM EOERER NGBS
vV BRI ADEARRIANYFNSDDIHEE
® NYISOMN, FHEId—T 1R —F—EUTHEREL . DT HEIAZEMH(C10-minute ReserveZEINH T3, [EIF(C, fhithis

OFBAGHETIGZ(UL T, NYISONEIDE T3 FETHS10-minute ReserveDENSZ@EIH I D, NYISONSEAZ
R FEOABMIROFTHERHE IS T FEZRMICOI B RERIRDIVER(HET .

v BIZE PIMTI(&, XEHIKI(transfer limitation)z&E Uz T. Regulation. Synchronized ReservezFEI T I3,

HFT) PIM, PIM Manual 12: Balancing Operations
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RAY : GCC/IGCCDEE

AN OFRFERA—)232(CHITSEHIFZRE>
® ETSOF. ZOHIHHY —>ANDFEHEEEBRPEH S LUBSPEN %G T D, BBDHIHY - (CHEHOVY -2 2ERETD
I-T4UT1(F. ENTNDTSOLHI 7 DBRPEFIH LUBSPEH ZHFHHELRIFNUSIRSIR,

<HEFEE - EREMEOTSORIDEEITA>

BSPHMER SN TLBTSON, SR HFE B DactivationfE5%2iX3.

TIVT7HDOVY - 2% FHE BRAUSE. FTSONZOHIEIIUZ7ADBSPOEEDSEFZES,

Z0E. FiESNKWREERENTEKWhD O TFAICDWT, TSOB TOBENEEN S,

IGCCIZBWVTE. [RAIMIZIF. BTSONEZDEIHI)FRDOBSPOIEEZITEOLIC. TSORITHEENEMEND. (1ot
D, BIZ(E. FHAMPrionIVT7HDLDONDBSPIE. /ADRRY—ERICENUL TV, FEETOTRICAmprion(ZBEE5ET,
{LARTELBSPRE TEEEN TS, )

HFf) Elia Grid International#tADIBE#EER
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RAY : GCC/IGCCODEE

<BTSODII7HMNSDFAEE N FRIERF OERIRES S DR TTE>

® FCR (Primary Control Reserve) (. TRM (X&E(EFEEY—>>:Transmission Reliability Margin) z{EA3 %,

® FRR (Secondary Control Reserve®LUTertiary Control Reserve) (&, VOAR—45—-HHETHOE. FIHTIEER
BEZFRHT . 12N\ ABHRAF - ADARSHIERE T B8 BELV/F(ETSO/HIHY — Lo TR DI EER 2%
FIPR I 218, EE5RZHIRZLL T D2DDF57EICLDactivationS A7 AICE AT BRIENTES,

RO : BB 7 S0—-F : TSOE. BERIICRAETEMRERL CRMTARE) | "Request for Limitation Template”& BT
TransnetBW/IGCCHI—T 1R —4—(BEN1T 3.

FEQ : BENRYIO-F : IGCCES1-/US, BH2EEHENZMEBEENRITET)ILEZILTED, PTDFFEZANT, SV ->
O FRERERRERRZETE I 5. COBNERFAICIO TERERRCEMIFLET SN D IIIEE. IGCCREIET LT
DX L(CHIPRZEA TS,

FE2(EBEEMEEN TV, BIHY —>NORMEZERL TV, FTSOE. EREDRNS. BEOHIEY —>AORMCIL TRIEFTH
ERERIDEINDD. BTSONREZ T RUBA. HELCIHOTHRZHIRI 2458 RI LN TES,

HFr) Elia Grid InternationalttAORBEFER
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HAZH=

MR

HUB A =R ST

BRIMICHIT DT

ﬁ"ﬁnﬁ*"ﬂiiﬁd)lﬁ#Lﬁ =

REENRT

—RIEIFAES : PCR

(Appel d'Offres d’'Effacement)

Balancing Mechanism

HIFR) BATRIAF, RAY A FIROFARTEAD X LOENEEFRRE

kWATHE DAY hA —5 - T B R ETRWATEL

3)
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— THGEREEN ORARCERRFE ~ (2014) |

ANF I —BELTHBIs

OZVIBECFEY - RERE
(Pay-as-bid7A=)

KWh AL
OERVIBECFEEY - 2ERE
(Pay-as-bid5 =)

kW50

FCR (Primary Control Reserve) . ge;y as-bidAH (BIBALEBEOAALMHEZ. EALMIELS gCCh\b%Jﬁﬂ}E SR Pay-as-bid7 =,
ZRHITEFAREA : SCR o) T AT - KWhAAEHEOZ VIBECFE  « kWS +kWhs
AR (Secondary Control Reserve) + kWABEDXY A~ - TR EEE TRUVRIEAL Y —-RERE «  Pay-as-bidAT
ZZyNFfEF (Minute Reserve) S
; g . e T S e o KWhAIUBASOZVIBICE  « kWS +kWhs
RR R.TCR (Tertiary Control KWAEEDXUY bA—4 - T BEE TR VIRISTEAL By —2ERE . Pay-as-bidA T
eserve)
. N e « kW% +kWhsy
) . o kWS DAY hA -4 - T ERF TR UIASEL om = .
Primary Control (Réglage . e . o HINFI)—EELTHDIo. kW43 (&Pay-as-bid75
IFCR Primaire de Fréquence) ga)ly as-bid7R (ZEALBOMLUMEIEE, EALMECS HIEEDEESNZV . KWha3 2Ry Ml
&
kW5 +kWhsy
Secondary Control . e
aFRR (Réglage Secondaire de . EBFEE - BEEHIE ;mgg_rggg ’i?ﬁ’]ﬁ
Fréquence) N N
(R MifiA%
Balancing Mechanisml(c
o KWAEAEDAYY hA—4 — TihE R E TR UIBSEAL AL KWh AL
mERR e e des) - Payasbidhst (EELEOAMLMEE BILMELS  OBVECRBU-ZERE | et
P 3) (Pay-as-bid75t) v
N ERE LB * Balancing Mechanismic
o KWAEAEDAYY hA—4 — TihEE E TR UIBSEAL
Complementary Reserve . L = ped AU kWh AALAEAE + kWa+kWhsy
RR (CCERES G AES) Za)y as-bidAR (EFALEDOAMAMIEE, EALMIGE S DEIECTEBY — A ERE . Pay-as-bidp T
(Pay-as-bid75=t)
Demand Response Call for e - * Balancing Mechanisml(c
+ kWIS DAY b4 - TR B EE TR UIACTEL o .
DSR-RR  render - Pay-as-bidhR (EEHLBEOAMLMIEE. BALMES D [T o iy

Pay-as-bid75T

kWhZ30d
Pay-as-bid75 =

RTEZFDONARER LD = ZHIER
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W}‘I‘I [CHITHTHE

stash T himDFEILA T

FCR-N
(Frequency Containment Reserve
in Normal condition)

FCR

FCR-D
(Frequency Containment Reserve
in Disturbed condition)

aFRR
(Automatic Frequency
Restoration Reserve)

—HIE\

FRR
mFRR
(Manual Frequency Restoration
Reserve)

FCR Firm Frequency Response

FRR Fast Reserve

¥

STOR (Short Term Operating
Reserve)

NS SNZZ L (BM :
Balancing Mechanism)

KWATHE D XUy A =4 — T%Eiitgb\mﬁ(-féﬂ.
Pay-as-cleared 5 (EILEDSS. KREO AL
e EA gL I3)

KWAHE D XYY b -5 - TR B EF TR VIBCEAL
Pay-as-cleared5X (EILEDSS. KREO AL
18EEALmIEEI3)

kWA DXy hA -4 — T BB E TR VIBEISEL
Pay-as-clearedAT CEALEDSS. RO AL
RS I3)

[BRIEEMERDD] SE1)
<RKOMii5> R (E. KWAHED XYY hA—45—T
ZUIEICEAL
<ABXIE2HI>

[ERIFEMHRRL]

ALUY—RDBENPRFEHIKIZ DR ZEBUL LT,

HEHEIRYY - 2258 AL
Pay-as-bidA T

ALUY—RDBENPRFEHIFIZDRMZEEUL LT,

BRHBIY 2L
Pay-as-bidA 3

ALUY—RDBENPRFEHIKIZ DR ZEBUL LT,

HEHEIRIY -8 AL
Pay-as-bidA T

1) JII-OFEMS (RKOM) SLURAMEIZE TERIFEREINLBREDOVTE KWHBIEE

HiPR) BAHRIERFEET. RAY A FUROFARTAEAN X AOEEEREE

MR
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RAY : BREVUY —RRETTE

o ARNOFBEFRAYRETOR )Y MA—H—

MRTEERAU TV XN XL EBRNFHE TRICEEDHD.

o H=ERMEBER. FEAMME(E/MW/h)ICEIEAY MA—F-D5EEN D, FBEAILTE

AT*&E}J_J b(%éo

® SCR-TCROZEMEDIEN (activation) (P

BENIBDBRNEIREND.

o EXEE(F, PCR-SCR-TCROZTOEMICHL T ENTNOHRIFA IO E

EH FAFCSEALSNBTEFIRN,

—RBEFEND : PCR

— BiGREENORRCBRARE -~ (2014)

VANCBWTREZN D, NS> 22T —-ER0HE

ZIRGIEFES : SCR

AT —EIRTHB I, HliEE
([FESNRL

ANFI)—BILTH2 18, HIHET
([FX5NR

B8l

<RPMfit5> TRILF—53(E. KWhiil
BOAY A -2 ZELTBERE
TEAL (EFSEOBEEFRVIAC,
TAEOBEEEEVIE

ORI R FREHEDFIEIR MELEERU.

DR RPN EDFEIR MeLEEU.

ORI RPN EDFIEIR MELEERU.

AALYY - R OHIREIAIE., EE
LUy NBIE 2, kKWhITiiE2ED
BRICEIE, BALIDVY-RERE

HENB

kW43 + kWh53
kW43 (EPay-as-cleared’s
. KWhI(EA >IN A il

kW23 +kWh%>
kW43 (EPay-as-cleared’s
. KWh53 (A >IN 5> R 1fHE

kW43 +kWh%>
kW43 (EPay-as-cleared’s
. KWh53 (341> 5> 1l

[(EREEREFESD]
kW53 +kWhy
Pay-as-cleared’5x0

lgﬁﬁagﬁ&ﬁmu
kKWhZ3 D>
Pay-as-cleared53

kW53 +kWh5y
Pay-as-bidA T

kW53 +kWh5y
Pay-as-bid/5 T

kW43 + kWh%>
Pay-as-bidA T

kKWh53 D3
Pay-as-bidA T

. National GridZAZ&&#. Statnett AFRER LD =ZHFHFER

HUASH=REES

i

(CEAL. RYDTSO 4 #£
E(INAALELINTILIA
BRLTIE BEANLTEILENLBROIRILF - AFLAMAS (€/MWh)ICEDE,
BLTONE BIFCALTEIENT

S-ybM®{EH (Minute Reserve)

L (Primary Control Reserve) (Secondary Control Reserve) : TCR (Tertiary Control Reserve)
ENTS;;;&E‘ZM FEREEETED (FCR) (18 FERMEETRS (FRR) (AR REFHN (RR) (CEH
BN 3HEEHD e e ATER : B, ATC—IBSRIRICHUT LY 12788 « 4BRSICHUTE TR (4
B S | LI TrRoSS TR (AATSOMEEDHKI5D) TSOHEIEEDHIHI5D)
e RE-BE RE-BE RE-BE
AHLSBRE 30 =8 B8
EILUY-R PI=Y - ge= -z ge=, -z
s . BERMEORVEICEL . BEMEORVECEE . EERMEORVECEE
A, | IUTBETHIED CCCNSHEE . rur-@momuMTEAERE - T -EEORVRCERERE
st . o . BRCHTAZIHVRIANE—ICHTE - BECHIZTAVKTINE—ICHTS
TR BRCHIBZILOH SIVNOTE SIVNOTE
y - Pay-as-bid - Pay-as-bid
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IR : HEVY - RRESE

Primary Control
(Réglage Primaire de Fréquence)

Secondary Control

FRR . L 2
@ (Réglage Secondaire de Fréquence)
R Rapid Reserve (RR)
(Réserves rapides)
= Complementary Reserve (CR)
(Réserves complémentaires)
DSR-RR Demand Response Call for Tender

(Appel d'Offres d’Effacement)

EALUY —AFEEIS T

* kWilitgZ AALL. KWABIHE DXy

A==\ REFFRERA
Tp—7&&4L

o RHER

o kWitEZAALL. KWATIAEDXy b

A==\ RO FRERA
Jp—7&&4L

© kWliiEZ AALL. KWATAS DXy b

A== (HEV\ REFFRERA
—%Z5EAL

o kWARHEZ AALL . KWATIAS DXy b

F—A—(V, REREFRBERAA
Jr—%5&40

HEVY-RES T

s ANFD)—BELCHBIEH. HlE

EB>BHESNZN

© BEnHIE

+ Balancing MechanismizAMD

SINEHHD

* MWhEAE DAY hA =4~ (4L

FHY-RZRE

+ Balancing MechanismmiizA®D

SNEBHD

* MWhAIAS DXy " A =4 —(THEL

FHBY—RZRE

+ Balancing Mechanismmi5zA®D

SHEBHHD

* MWhATIA& DAY hA =4 —(CHEL

FEBY-RZRE

* MWh{EAE DX hA—4 —(ZHEW

Balancing Mechanism - FEN — AR
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HUB A =R ST

&K[E : Balancing Mechanism (F1§)

® Balancing Mechanism(d. National Grid#', GRS 1-vk (Balancing Mechanism Unit:BMU) ZXI&RIC, &'—MO-X#&
(CERAGRARRE NIRRT 21D AL TTIH TH D,

o RESIUAZREIDAEEESE (—MRIGHBARENSOMWEIL L) BINFEBEE (—HRHICERFEHRIENSOMWEL L) (FBMULLT
OEFNKRDHHND,

® XBMUIZ. National GridB&UElexon(c. FHiaiA%E (303/IME) O1RRIFIOS - MO-XETIC. FiasTE. HEHIFET 4. B50
ALEE (REIBINE(EFEEIRON A 7 —J(Offer)t\ REIHFEFEIEZIMEYRI(Bid)ZIRE T2, AT7—BLUCY R, Z5R
T COBMRETEMENSOIZYMIZB R ZE (MW) LZORLEME (£/MWh) THh.

® National Grid(g. FFaDA i’]&]’&')?)b@*fh(i”é@@”ét&) —TEHABNICZEOEY REATF—2ZF AND . EDOEY ROAT7—HSZ (3 AN
SN2 HIBRGIE. BIT0071)L (BEEEH) HLUIZYIBIRIZE., MSREDZDERRICLOTREIND. FALDOIEEE
Pay-as-bidAT (ERIOMEMSICLIIEE) (CLD. IRINF-EICEIEFEINS,

Z[EBalancing Mechanism®EiLA T

4 N
N
o FiFAANAE : FIASNBIGRELEN D5, MROEVAL500MWhS0E DATLMRMOERS fﬂﬁ#yx;—Atﬁﬂmﬂe
B (BHEDIEFLI) £LTSystem Buy Price (SBP) (FHRE) (FHRE)
o TFFAMOFAZE : MZDIELALS00MWh I DERKIEEL TSystem Sell Price i ;
(SsP) | BEEE HEWE Vo
NS 1 ={RWESHS - BLED
bu"‘Eéné : SOOMWIIﬁﬂ)m I‘JSOOMWhﬂ
® SBPESSPHA UIN\SCZAFEEICAAVSN2EfiE RS, | ETHE=e O IETHE
i
[ pape—— System Sell Price (SSP) System Sell Price (SSP) < ﬁ_m FA =
> TER TER MW ES L) TRE MW
— System Buy Price(SBP) System Buy Price(SBP) | |
FEHAE PayasBid AXTHE )

HFR) BARRIATA. RAY A FIZROFTAEHEAN_ZXLOB R — FHEAERE ) MR BRI -
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MR
RE : FAZEVY-RARESE

o NEAAM (tender) ZBUTHEISHAENICEALTE. National Gridh'. &Y —EXDAALFHECHIZD. AALE
NIV -2z RMEVDEE0IA M. BFOREENZET HMORBNRFRRAEY -EZHELESOIX
ZHER T B,

o IFfz. LECOMBENIFHECINZ, BIZYbDEESN (EERSRE. WE/NTA-IVA IRILF -8 EOFIR) « AfL
& -1y bOEFEME. REHFZFOIHIBHNRAOZRUHESHNATHRCEDE, BLIDIYMIRET S,

o SEALIZYMIHIBREM(E. pay-as-bid7AH T BRI IIAVETIRILF—EBICH T BIALIEEED.

SHEESCE BN DA N OFHEIR SDEAAER

v Availability Payment(£) : ZZHIUz2 AALEBRIOFFRY —E 2R TTAERRI(CHT o 53R AN, Availability )
& (£/h) xFIFIEIAEESRS

v Nomination Payment( £) : ZEBRCFFRZFENUIBSR(CHI S S%REM. AtLNomination Fee (£/h) X
FEBNRER

<AT¥av>

v Response Energy Payment (£/MWh) : 3EBMT0/{(F—(CHU. $8ED1> RODH TR NIZRIZOIS
EIXNF-(CEIETZIONZHE, BOBE. IRV —-2h5National GridlCxHd3ZHAVNEDS,.

v Window Initiation Payment (£/window) : FFREEIEIL—ARONomination Window(cxid 2%RE

v Tendered Window Revision Payment (£/h) : National Gridh'SaiCwindowDIgEZ ST/ 14 —(C
BT 3. INETONAF—H T AN T, National Gridh'nominationZeE S 3¢EZINDNZRIE
v Availability Payment = A#Lavailability#}& x AALENAALUEEHIREIER

v Positional Payment = A#Lpositional#lsdx AfL&nfz1=y~hiNational GridlCkDFirm Fast Reserve
RO IEEN 2 FREET IR

v Window Payment = A#Lwindow initiation#}s& x National Grid(Ci§& &N ewindowDFARFREL
v Utilisation Payment = A#Lutilisation#s&x FA8utilisation=

v Availability Payments (£/MW/h): Availability WindowIOSTORY —ER(CHLTIZY /YA M
availablelcUizH—ERTO/NM - (CxL TZibN 2.
v Utilisation Payments (£/MWh): National Grid®#&RICEDIRILF—RHIEUID —ERTONA - (LU

TXIONB . ZEIMWLALDSIEN/BAUREE TGN IR+ —EEFNZ. COZIALG BMUY—
EZTONA—(CHL TR, FBEXDZZLCLDITHNS,
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KE : FEVY-ARESAZE —FFR-

® Firm Frequency Response (FFR)
« FFRY—EXTO/N15—(&. 84 OAALEBRSU T, availability (RESECEE) Ezldnomination (HEEHE(THIE) owdnh
—75. FeFEAEAALTBENTED, FFRAMLOSHE. Fast Reserve AL TSN 2 i HEEE(CERIB(IESR TIThN 3.

« FFROBEAERR(E. RICRIEDIEE (- MBS,
v Availability Payment = A#Lavailabilityffi& (£/h) xavailabilityBFRIE%(h)
v Nomination Payment = AtLNominationfit& (£/h) xFIA (utilise) NizBERI(h)
<ATTaRE>
v Window Initiation Fee (£/window) -JO/\A(49—-h8R%Z I EFFR windowlC3 U TSz hN 3.
v Tendered Window Revision fee (£/h) - National Gridh'S&Eai(cwindowDIgEZE IO\ 5 (0BT 5. cnETON(F -2 T
ANJZ#& T, National Gridh'nominationZtE 9 3& 2 N5 E,
v Response Energy Fee (£/MWh) —3EBMIONAF—(C L. IBED(> RO TIRHSNIEEBOIE IR T —(CEIEZIADN
3RE,

HFR) National Grid 17Uk,
National Grid, Firm Frequency Response Frequently Asked Questions (2017)
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R[E : FAEVY—-AREFE —Fast Reserve -
m Fast Reserve

+ Fast Reserveld. RERERADHBIZX MIEZI Y MHERURVWEE LRV E(GEIREN 3.
+ National Gridi&, FEENZIZ N EEOY - EREFFOIXMDETH D, ALOBRELREZETE IS, FEENZIANME, 4D0/05X-4(C
HO%, 5tBaEn3.
v Availability Payment = A#Lavailability?®& (£/h) x ALBENAMLLAFTIFEER (h)
v Positional Payment = A#lLpositional#ls& (£/h) x AtL&nfz1=y b National Grid(c&DFirm Fast Reservetgftmrzshi(c
FitEnNs FEEETEERI(h)
v Window Payment = AfLwindow initiation#}& ( £/window)x National Grid((3E&aNzwindowDFAE#a%K
v Utilisation Payment = A#Lutilisation#l& (£/MWh) x FH8utilisationg (MWh)
- BEYIHSCEAIN3ZOMOHTRIER LROBOTHS.,
v 1ZybOMHRERFE (CERFRE) CEREY
v AMLEICEREN utilisationD Y
v HIERA Y
+ Fast Reserve®zihW\E, TNHEIDH7IU- (RE) (&5,

HPT) National Grid J17H4A K,
National Grid, Fast Reserve Service Description 2013(2013)
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RK[E : SAEVY-ARTESHZE —Fast Reserve-—

B Fast Reserve

+ Fast ReservelRfftY - (923200 VY-ZNEIZH7TU— (FKR) (LLDERS.

o PESELE. BEAOAMLICLOTHREENS Firm Service &, BFAICIGU TIERTHIGICIEU20ptional Service M2DWFEYS .
Firm Service OSZALICHIHT(E. BERAKNMR (FANEREC, Y —ECXATEMRORAEHZFHECLIBEOERADLLER)  \T4-3>2 (G
BISHINEREMERL) | R LOHHNRENEEEINS.,

Firm Service Optional Service Firm Service Optional Service
HWDIER
(BMU) (BMU) (Non-BMU) (Non-BMU)

Availability Payment (£/B5f8)  Firm Availability Enhanced Fee Rate Firm Availability Firm Availability

Positional Payment (£/8f5]) &»HH N/A 0] N/A

Window Initiation (£/ Firm

N/A N/A
Window) e / 2 /
Utilisation Payment Capped Bid- Offer Price  Capped Bid- Offer Price Firm Fast Reserve Energy ~ Optional Energy Payment
(£/MWh) (£/MWh) (£/MWh) Fee (£/MWh) (£/MWh)

3¥)BMU(Balancing Mechanism Unit) UNon-BMU®D4348(d. Balancing MechanismADOSHNEEICLS

HPAT) National Grid (2013) Assessment Principles - Firm Fast Reserve
National Grid (2013) Fast Reserve Service Description
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RE : sHEVY-RARESE —STOR-

STORDE &

+ National Grid(g, FE3EDAALZIEL T, RAR2EDDSTORZFIZE, 1EFEM%Z6ZET (6 season) (CHE, E5(C. £ —A>%. Working Day (B~
H) &Non-working Day (HBEEHSLUERITIAR) THISEL TV, 2. Availability Window (&R &L T. morning windowé&evening
peak window®2 #%5%13 T3,

STORMD:HM(IROBHEICEDWVWTITHNS,

o AMLIZ b ATFO2D0BZR TR INS.
v FiBavailabilityfl® = AtLavailabilityfiitg (£/MW/h) x AILMW x FiBavailabilityBFfE(h)
BLY
v STOR®utilisation#sE = AALutilisationffitg (£/MWh) xFi8&Nn3utilisation MWh

o BlIOBRICELZFEHENOIRN, IFRPRBORAREN=XL (BM) TOATF—. BMRY—NIYTH—EXERE,

« 25A0-YU>JoutilisationBRECEDE. U TFO2D0ERNSKDEFEHEEE(CLD, BEOEFEIEN T MEN S,
v EEUIZFAEMWICHU TERRIC#aEn MW
v ZRULSERERCHEENEZMW

o EEFHIOERERERD STORIZY MOUIBHIATE

National Gridh"'STORY—EZ(CHU TIT5ZIAWCB AT D2O153,

+ Availability Payments (£/MW/h): Availability WindowAIOSTORY—ERIC LTIy /B4 Meavailable(CUle H—EZA TN F - 1C L TSN
B

+ Utilisation Payments (£/MWh): National GridDIE RICEDIRIVF —ZIEUIEY —ETONAF - (L TZIhN 3. ZEIMWLAILASIEDN/EA U
[REE THHASNE IR F -5 EEND. COZIAVNE BMUS—ERTONAF - (ST, FAEAAZZAICEDITHN S,

HFR) National Grid 174K,
National Grid, SHORT TERM OPERATING RESERVE General Description of the Service(2017)
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MR
EX (JIVDI-) : RAEVY-RARESE

o £TOHAESH (FCR., aFRRBLUMFRR) (F. SN L ZBUTHEEINS.
o SEALUY-XICHTT BEME. Pay-as-Cleared 5 T d.
® Regulation Power Market (RPM)

v mFRROAtFRILEactivationitz TérdRegulation Power Market (RPM) Tld, AELERATOFAGIAEEE DD ALV MYWERZN, FAALBIRIL
F—fitg (NOK/MWh) (CEDE, Xy A-F—-DIBICTHESND . TR (TROEHHREIR. BIREHES) (CLD. ATEERMRD. MASCEDE. B4l
ENBALREENS,

v BRIMNILEE =10MW, AiLffit& LPE=5,000 (€/MWh) LEHSNTLS,

v _EFAEoFEEES(Balancing up)DBE(E. REZMBEOAILNSIEE(SEALL. FIFAEOFAEES] (balancing down)DIFE (. BREEOAFLNSIEE(C
BALEN3. WTNOBETENordPool Ay MEFEINEREL 135, DFED, XI5 DTS5/ ATU7EFRICEL. EIFAMEICTAZESZIHE. MfitgENordPoolX
Ry MIFE L _ETRCTIRST, FHFA@ICAZET25E. Mfit&(ENordPool 2Ry MiiAg Z#B X TIFRSIR,

v AYNSIRBHMAEE. MFRROIRILF—MZCEDIVWTRESND. MFRROIRILF—MA&(E. FIAHNS2BERILIAIC, NordPooldIT 54 MIigHE

ns.
® 138, FCRMIZDEALE, FESORNEMIBALILBE. StatnettFTEALFH)Y - ZADRMBEE(THU. BIMDOANLZBIITHIENTE

do
—— At ——

BENCTIBIA (pay-
as-cleared5 =)

FCR B (NOK/KW) BERMEHEILYY — REOEREE B e s
(RPMTiH&)
BESCHTEHIA (pay-
o BEOFEIAMER/IMETRLIC. BEMEDA)Y A— as-clearedA =)
IR BEfiiE (NOK/kW) H—TEALY—AERTE TRIVE -5 AT B3
(RPMITiHZ)
<RPMFEIE> TRIVE— ROy b — I IBITEALYY — RERTE s
TR & (EPABOBAEREENS. TISADBARREED (o oo
(NOK/kWh) 5) el
mFRR

BEAMEOA)Y M- -2 ERBAELL TEILVY - 2AZRE
(O-HVRFEORRCEOT, AYIA—F—(CRDBNEE FEDCHIZZIAL
o)

HiFfT) Statnett, Discussion Points- EGC Workshop (518 FREENOMIMMESLVLIBTHEDRAMMIR (LRI 21E¥ES SEERL)
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*EI PIM : G&E

NERC o

ZEVY-ARESE

REVY-ZAREST

SIWTSAR-A=D23

wmEAN

BEMME ($/kW) EPerformancefitig > Pay-as-cleared
($/AkW) (C VY-REBOESR (Benefits > (kW53 + AkW43)
Regulation Factor/Performance Scorei@Z=3&A&1E (REISEILENIZUY - XIlU. YY—-Z0)C
/Mileage Ratio) ZhIKL CEHUZFEZE M ADFAERAMAEEZALMAS  TA—N D ATRUIRAEE
1% ($/kW) OZVIBICHBETTEAL t93%) o)
Ay~ A—-S—D5tE(E. Tier2 Synchronized Tierl : BEITEUTES
Tier 1 Reserveiig TO#HMTNND (Tier 1VY—RD  SIINTFAX-A-923 @D (kWD EIFKWh
BATREY IR AALIEA TN > 53)
Synchronized Ay A-F-DFREIC
Reserve Tier 2UY—2OkWh AFUMHRICHSIBRER.  sgilanfTier 2 Yy—  Tier 2 : Pay-as-cleared
_ Ters (NERCEBEBENHKULUNM-S-  ZoAUECRRER KISR0 T
Primary fifg ($/kWh) OZWVIBCHEEETEAL DF0) ABOEE TEIESHNCTZEN
Reserve TERNOMR)
SUINTFAR-A-H23 Pay-as-cleared
> (KWHFRFKWh SO

Non-Synchronized

Primary ReserveDEENEIZEN5FE CHE

= ZECRE (BREISEALSNEIY - nIcHL OEENBENZHE,
resene ERRRRAORARAE AOBSIBRERICED XIEEORETEIASMC
TRTE) IBTENTERN L)

Day-Ahead Scheduling Reserve

AUMAB (CHE B R B AR DNBR U XY M A —
A—ffiA& ($/kWh) DZVIBECKHEEFTE
AL

SINTFARA=D33

<
(RgISEILEN)Y—
DXy hA—45 —fiffit)

Pay-as-cleared
(KWHER(FKWhZOWS
NICHUTHEENBREINS M,
SRR OEEE TIEBASHNC

BTN TERNONR)

%Tierl(d. PIMIUZAOEERY 2055, FFEEERIOMRICTAOITED. 103 URICEENMNCFIELDICERERIEERIY -, Tier2(d, PIMIUFAOREAVY-ZD35, EEERBECD OXMRINGD. 1053UA
[CEEBHICFRELIICEBERTRERYY—R. HIHARIIC T2 TierlOFBEA=N. PIMOSynchronized ReservedhB &% I (CEAT D THIIHE, Tier2)Y—-2#BIFET 2. RIEDFENHRBORS SIS
52T 7yT I3 TierlVY— A0S R(CBHET BB ERFR V2, TierlUY—A05EALICEBARR IO ANEER T, Synchronized ReserveDA -3 3> EAUMIHE(E, Tier 2UY—20 AUy hA—F—(CEIEREINS,

HFf) PIM Manualll Energy & Ancillary Services Market Operations (2017) SNARERED=ZHIAER
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PJM : Regulation ™5 — &4l - RFMEEGRETIILSTA> —

® RegulationE/FIREE (L. BEFLID1FRIALEC. VYY-ADALBTE(MW)PEE AMLME ($/MW)
SAAMMUERE ($/AMW) REDAILT—H%ZPIMICIRH .

o IREIFXI1FRIATHSRARALMSZzEL . ESE=RE
BBE(SEALMIRZRTE

® PIMT(3. SABISEALUMIBERELTHN. 1BFHBEAI THEIMEUISEALMASE . SREMEE TS,

NIA—X

ENFTAY M-I T, VY- EALL. BREEFZI307>

Bw@HRIE 14:15€ @zl 1BFREIRDE BRENBTXI 1855 ~ 3053 RiE REHME R E
+ RegulationTBiRIRMHE . - BREDBSZI1BFRARIIC,  PIMAN FEAMUMAE - NTA-IVZALL  « 1RSRIRATEELISEALME

SATAINY-ZADAESE.

BFEAMMS, /N TA-T>Z
AMLMtEE DAL IBIRE IR
sl

Regulationmii54 — ho1A (%
70-X
Regulationgfit#& (&, ~/0—
ZRICATOF—4%iRE. &

S - ESBERERL. VY- ABEB0ESR
(Benefits Factor/Performance
Scorei@ =& fE/Mileage Ratio) (C

%’J‘% ARz 3R

B RBRMSEECERA
)Y -2 8NDPerformance
Score (BFE1BFRIEMEME) &
Mileage Ratiod&h. BERFE

BTES BEOAMECEDE, RESEZ e/ TA— > ZFRF S Z
v YY-2DRAT—HR Lﬁit A AR TEALEER EE

(available/unavailable/self- o BERFMAE-)STA—TU AR

schegus'ed> . M\EWE@JLH%@U\J AD AT SEAMAG(E. RegA. RegDIALEE
g {;Ql *L%"éw RegulationTiss&ALAMiA& (RMCP) &4 FEH(CFEANNER
T D, RISALECES

> ZAAUAEAE

v Regulation Maximum/ T

AN

Minimum
JY—-205147 (RegA or RegD
or RegA&RegD)

o BALENUY -ZAD555R%

#)\TA—3>
AR DERSAEN' . Regulationtiis
NOA=R>ZEAME (RMPCP) 2%

+ RegulationTii5Za & ALMIE

(RMCCP) (& RMCPERMPCPOZESY
—

« SHBITSEILMBRE

HFR) PIM Manualll Energy & Ancillary Services Market Operations (2017)
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<&23%> PIM : Regulationtitis — UY—ZA{LIMH&DRAEE —

® Regulation)V—XDFAEEFEIRCFRLTE. BEAALME (Capability Offer) . /{\TA—IY>AAALITAE (Performance Offer) | 8%
MR ER ( Estimated Lost Opportunity Cost) . BEUVY-REIBNOESR (Benefits Factor/Performance Scorel@A3E4EME

/Mileage Ratio) (CEDE. RIICTAALMEZTHET S,
o oMMl (ARG AAMISEBETHRURLE) (CEDE, RegulationdmBEEESDFET (On Peak (05:00-23:59) 700MW, Off
Peak (00:00-04:59) 525MW) . XUy hA—F - TRILEBZRE.

s Adjusted Total Adjusted Regulation Adjusted Lost Adjusted Performance

AR Offer Cost($) = Capability Cost($) +  Opportunity Cost($) + Cost($)
ey (FA%ER AALAEAS) (ARRETEMS) (FAEEREAIBRORN) (FRZE1E )\ DA — N> A iitE)

BER

FRESY q A
il Adjusted Regulation  Capability Offer (§/MW) x Capability(MW)

k=il Capability Cost($) %1 AALUY-ZEBOBF. RegAUY—2ld1

EEt (ARrESME) Benefit Factor! x Historic Performance Score*?2 %2 AHLYY-ZE0, #B71008 0
Performance Score&D&H

R Adjusted Lost Estimated Lost Opportunity ($/MW) x Capability(MW)

(o2 Opportunity Cost($)
st (GRERSESIgLLIRN) Benefit Factor*! x Historic Performance Score*?

SRR
Adjusted Performance Performance Offer ($/4MW) xHistorical Mileage*3 ( AMW /MW) x Capability(MW)

#BN\TA—X
> i Cost($) =
o (GEEE42 )T A - > 2HitE) Benefit Factor®*! x Historic Performance Score*?2 %3 iBE30HERIORegAF (G
HER RegDl)V—ZMMileageF1IME
Rank Price($/MW) = olre e T Gy dREEG ) RegA. RegDICBaR<. RanE_PriceG)ﬁ(,\JILE(:
WEEEHIETCOBTE=DEZILITZ.

Capability (MW)

165 HPf) PIM Manualll Energy & Ancillary Services Market Operations (2017)
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<&%E> PIM : Regulationiiz —UY—AZ L& - iFEZTADIRTE —

o VERSINERORFICILMAZN, RegulationTiiZzZALME (RMCP) &30, RISALEISEIS . MRIBCEBRICEMELINAL—2ZANT

RegulationfiiZ/\ A —Y > X 4LMAE (RMPCP) HYRZE. RegulationfiiZS=5&4LMMHE (RMCCP) (&, RMCPERMPCPOZEIEL TRIE,

® RMCCP(RMPCP%Z, Performance ScoreD:&ERSEIEEYERRDMileage RatiolCLDFAZEL, VY -RIEEINZIL Sy MBI T3,

Performance Offer ($/4MW) xActual Mileage of Offered Resource Signal Type*

Regulation Market
Performance = maX
ﬁﬁﬂﬁ Clearing Price($/MW) Benefit Factor*! x Historic Performance Score*?
(RMPCP:/(TA— > ZEALTHE) 564 : SRR RegAZT 1%
RegDUY—Z0YAL —IEAEE
i . Regulation Market
BEEAL Reglgglt;:g“?:; ket CIReg_uIatFljo_n Marl;/le\;v _ IgDerformance
A% Clearing Price($/MW) (fﬁggg’ﬁé‘gﬁ/{m@) Clearing Price($/MW)
(RMCCP) (RMCCP: A== A fiHS) B (RMPCP:/{TA— Y > Z5&ALATAE)
Clearing Price Credit($) = RMCCP Credit . RMPCP Credit
( )\gumgql/;\y S} & (BEEAMSIL SR + (NTA= D ZZAAAEIL Y )
RMCCP ($/MW) x Capability (MW) x Performance Score*>
= +
RMPCP ($/MW) x Capability (MW) x Performance Score*> x Mileage

Ratio*6
X5:Y—245, 1BRIIvEOREE
%6: BRIV BORIGIE

HFR) PIM Manualll Energy & Ancillary Services Market Operations (2017)
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<8%&> PIM : Regulationthis — A#LITEER —

Economic Maximum High Regulation Limit

Economic

e UY—-2ZMRegulationiki& (available, unavailable. self-schedule) w7 Basepoint ¥ Regulation If high and low regulation limits are
Capability not most restrictive, then ASO uses
® Regulation&2 (MW) Offered into Markets Gateway most restrictive min and max*

® Regulation Max&&LUMinimum (MW)

Economic Minimum Low Regulation Limit

® RegulationfS8%947° — RegA%fz[3RegDE/ZIFZDOHmE

* Band of regulation must fall within the economic limits of the generating unit

® Cost-based Regulation Offer ($/MWh) : COfE(E. RegulationAT7—¢H(REEINZ 1Y NEBER/NSA-IBLEALSS
$12/MWh®ORegulation¥—>HIEZAVWTZE ENEIREND LIRS IAM=ZATr—(& LT OEBD(EDENEND,
®m Capability Offer Cost - BERRICEIZIAM ($/MW)
v BEEERICLIREIIZMES LUT 2y NE B OREE IR T 2R IRURegulationBEEE I OIANC $12/MWhOY—>>
B UBU T THINEN DS,
m Performance Offer Cost -Regulation®/{JA—=Y>AESDIAM ($/MW)
v JEEEIREEAIEORHER FF(CLPIXMESLUOKMBIZE (Valuable Operation and Maintenance Expense,
VOM)ICEHFZIZXMEICHEE T2/ TA—YAEBD DI
v ZOATYICBVWTRESNZS/MWAE(L, COMEICEEZAT7—(OEAULSRESICHIETIAMW/MWOLERZTRBECLST
$/AMW(CIREEN S,

® Price-based Regulation Offer ($/MWh, {ZHiIER) : COfEEFT$100/MWhH EREESN. ZOIRE EHISSNERAIDERTH S, Mg
R=ZAT7—(E. L TFOEP53CHEIENS,
®m Capability Offer Price - Regulation FADMWZRERU THehDOUY - AFEE MR T/ME ($/MW)
®m Performance Offer Price — Regulation®/{\7Ax—Y>A (AMW) [3393VY—-APrBE&ENRE@IE ($/AMW)
v ZOATYICBVWTRESNZS/MWAE(L, COMEICEEZA T —(GEAULSRESICHIETIAMW/MWOLERZTRBECLST
$/AMWI(CHREEN 3,

HPf) PIM Manualll Energy & Ancillary Services Market Operations (2017)
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<&%> PIM : Regulationthiis — A#LITEER —

o TIZZSNNEN Cost-based Regulation OfferzigiURVMEE. ZNASOTIZSHINEEPIM  RegulationfHEADSNNZ 285
NRVCECRB,

® Cost-based Regulation Offer ZEDIF3IzHIC. UTFOEER/NSA=9%eMKTI AT AILIRE TES. CNBOISA-IDVITNE
RESNBRVSE. ZNBETIAILNTEOICRS,

v Heat Rate @ EcoMaxIcHT3EEER [BTU/KWh] : EcoMaxICH T EHER
HBVY-RICHIET DT IAI MOFFNRABEICHITDEHEER

v Heat Rate @RegMin[cHIF2EEHESR [BTU/KWh] : RegMinlcHIFBEEHER
HBVY—-RICHIET BT I MDRegulations/IMECHIF ZEHE R

v VOM Rate [$/MWh of Regulation] : O&MAJZZIEHR

RegulationZigft 9 2B DHIC. FEINERLNEEVEEERT)Y -XHERIZENSELSVOM (Valuable
Operation and Maintenance Expense) DA

v Fuel Cost [$/MBTU] : HZUY-AOEERIA M
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PJM:Regulationiis —miIGXE NDFIEFEIZDOULNT(TPS Test) —

® PIM(T. BEMRTHIBZECHZHIE I BN TFELL T, TPS Test (Three Pivotal Supplier Test) ZBFEL.
RegulationfiiZ(GEAL TLSEL,

o AFEF. FEDAFEBEEDEMOMIZZAC TR, EEHEEEOIETCLIBEN RIS AR HITEDRIRE T
#5923 (BEANIICE=FEEZETE) .

® TSPIEHNIUTOBE . BEE (IGO0 =S AUMERGIZEAEIN 5%,

TSPs#R(C & 3 ThiB s Ac h MO E

BEEEOMHIETIE R VPE IO TN TANERERD ] BEE
Regulation B2 RegulationB2£4&3 OftfaEIEERegulationSF £
l_____\-‘_ _______ l--_i--i ------- l--eﬁ
n - i ! !
o _ 2i=1(S)i—12i=1 (S-S
TSP75%#(, =
D «— RegulationEs
|
v v
TSPIEEH> 10E& TSPIEH=1Di5&
RegulationhEBEDFEE. A2t j BEEOMHEHNME Regulationh B2 DFHEC(E, EA121tE j BEEOLINH O
SNBLEERIRE TN, hiEZBCNITEDRRRAL BWHNIMBETHD, = BHEBOREECIDMIBZE DI TEDRRZHD

7E1 1 TPS Test@RIHIRILF -5, U791 ATis0M, BEHHOHSZEI¥IE

(CHALBNTUS, .

2 RS ORESECHEROA TS I BN, S OBEE N0 ALERGIOBA
BRIRLTLS, (Cost-based Regulation OfferZfz(&Price-based

A3 : TPSIESGETEICALSNBRE(L. Benefit Factor&&UIY-2EHD/(TA—I> 2 Regulation Offer®>5. LVAKWAT7—TAALMSD

¥4 ATP— EIRESRINBUY-R(E, —EICRIEIBBICOVTOH, ATr— EIREREN Y

BCEICRB, TPSHEREZOHOEERMICOVTEEITENILHTHD.
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PJM : Regulation 1% — PBREIE —

® FERC Order 755%%(}. PIM(F20128 108 &0, Regulation BB DHIEMES %, N FREABXTHIIEETENMEL
ZfEmlFORegAL . BEMDIZARA —ILREISEHDF Vi EEIFORegDICHEIL. YUY —-ZD/\TA—=Y 2 RITGUT
#xBiZz3A5Performance Based Regulation (PBR) Z%Rii4
B RegA: ARAH. INGAARE, fERMSRegulation&IBL\, HMEICIEEEAMEN SRR
B RegD : EBMOISAAA—IBE ABMHIEE OB BRGNS

® PIMICHIFBRegulationDifZEE (L. 201 1EFENS52016FFTOMIC, #I41%i4 . 45T, 2012FEN5201 35 (ChF
TOFESERBIENRE,

FERC Order 755 (20114108) KEPIMICHIFS. RegulationsHiEEDHER

® FERC (Federal Energy Regulatory Commission : &3 90 r
IRNF-RHEIEZER) (F. FRTOBLUISOTHTU. 80 |
Regulation DIRH(CKT B xdilICDE, s70 f
=]
v BETTRR SRS (HAEASD) E oo | ) PEREA
v EREGRBDOIREERE ((T4-Y>R) ([THUESZIAL gﬁ 50 |
D2BBRIEHICEDBRREN BT — 4y M—RDATE LB XN =X s £ 40
NDEEZIER ﬁu 30 |
® HEROIGEREMEWY—RIC, IHEREDRNY — %4 20 ¢
HADEBCET, FRAAEERBAB LI HONERTY 10 |
V-22%HIiHU. RegulationsFiZEIZ MzHiR 2 EN I, 00
2011 2012 2013 2014 2015 2016

HiPT) Monitoring Analytics, 2016 State of the Market Report for PIM Appendix (2017)8&U
Monitoring Analytics, 2015 State of the Market Report for PIM Appendix (2016)&D=ZHASTAFTATER
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DY - RHEZRF DISER —

HRAZH =R ST

® PBRE A& MRegulationfiZ(CHNTIE. [GALUIZRegulation)V—X (&, ALBEH LUV AMECHIZ. /N TA-Y
SAAMLAME ($/AMW) TiHfien3.
PIM(Z. Benefits Factor]. [Performance Scorel. [Mileage Ratio IO3DDIBRICEDINT, &FUY-ID AL

A%  RFMASZFREEL TS,

izl

HERORR

@®Benefits Factor

+  RegAUY—-X( X9 BDRegDUV—XMRegulationDiEfts
s 2.9~ 0NEHEODE
+  RegDUY—-RADEIGISUTRET 2RELTHD. RegulationfiizDAALTOTAIC

BVT. ICBEREHOBVERICHUL T/ T

PN

j]%ﬂ'\a-{n—.—

®@Performance
Score

* PIMPSORIENSS
+  EK0.00~&
. RegD(DPerformance Scoreld. RegAZAE L[EDTLD

(I BRNY-ADILEERERKIEZ R EYLUIE
= 1.000MEZED

(®Mileage Ratio

(Mileage :
o DHBLTIEETHE (RegDONTA-TYIR (IBE
tZ=IKIB)

PJM: Synchronized Reserve ii5

o IHIEDIFEHEE

+ RegDJVY—-Z®MMileage®RegAl)Y —AMDMileagell i3 3L
DL THNZRegulationBE(CXT T 2. EEOVY -ADIEESRE)
$R48) (FRegADFIZMETH BT

HPT) PIM Manualll Energy & Ancillary Services Market Operations (2017)
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HUB A =R ST

— B - RBHERES M LSS -

BORS NS> T7yTS2Tierl)Y - A0S 2(CREET 2B E ARV, TierlVY—-205&

ALICFBRRER T OEANFEIELAL,

o AALMHE - BRI F -2~ BEIZA MBI ZR U A bA -4 —MgIEC, HEtSECnESZBRDES

EfFobe. Tier 2 ALDY—-ANSEALIY —R7ER,

® PIMTI(E S5OBICU7IIALMEAE CEALMIE) ZRELTHD. 1B CTFIEUIEIPIVIA LMlsZ  SRFMAE

ELTAHWS,

VY —ZRMHE . SATLILNY-RD
AT7—-(CRT 2T —5%iRE
e Tier1
v Y7 L—NMW/53)
v ERXEMHOEEE (MW)
. T|er2
v YY-2DIXF—-HZA (available /
unavailable)
v AILBZ2 (107 Tt geR
HAEFIHRETRERRE R,
MW)
v DY-ZMRHOTRERRATE
(MW)
v AU ($/MWh)=1Y—20
OMEFHDERAME+7.50 $/MWh
DY -S> T LIREETE
v SHET-REEDEEE F

REREETE
Y- E (. BREhRszll PIM(E. FRIENZS AT LIRRICEDE, 1R CIHIMELIZY
BFREIRTE TICA T DTier2(c I+ —. Regulation. TIVIA LEAMEEREF
B9 AT —HEEETED Synchronized Reserve. Non- (& EE(CER

v )Y=ZADAT—HR
(available / unavailable)

v AILEZE(MW)

v BXEHEIREESE (MW)

o RYENETier 1VY-201E

ORI FOFIRICED
& BB EIAEL Tier 1YY—
A0BEOHETEZENE(Tier 1
Estimate)

Synchronized ReserveDiiZEEH &
USEALAIEZ BB (CRE

« Synchronized ReservelcDW\T(&.

Tier 20V —2O AT - =B -

ERAIRILF—IRN-FFEEEEIZ O
FNBRZ XY M- —fIAGICEDE,

Synchronized Reserve mEE%i8
ZBDEMOT. Tier 25ZHLUY-2%&R

E

« Synchronized Reserve®U7 )51 L

SEALMAS (L. 312 EEHITEH
SFAFEBIZ LIRS, Synchronized
ReserveZigift I 2D 1MW HIZOD
PRFRER (AMLMGAE + B R) LU
TSHBITRE

e Tierl)Y—-X-Tier2)VY—

A FBREREDETE ST
EIERS.

HiF)PIM, PIM Manual 11: Energy & Ancillary Services Market Operations
172



L3 Y T B

PJM : Synchronized Reserve RZEDifN

(AALZE )
O REIHAIH 14:15 : Synchronized Reserve)Y—XFB&E(CLOTALLNeMKTS A7 LA¥ 128U TITHN D AT LN
D1 > Ty T —AELUTF DidED.

B AT7— (LT 2M>TyhT—4 (THROIEE (3HBEIFZ 1 SRR E 2 E Al EE)
Tier 1:
V52T L—NMW/4T)
viRARMHoEEE (MW)
Tier 2:
v Y- DiRH ] e a2 (avallable/unavallable)
vV ALBEESB (100 TIEM IR hEF(FHIHAI AR EE)
v ALATIAE*4($/MWh)
VT - RIFEDHE ="

%1: PIMIAENTIBOEFHIHI AT L AEAOAML - AEFTEE S LEERONIEEIND.

2 YDIBEY (CHHER AT RERFIC DA unavailablet LT A S - 8 ]

KRBV -, FEVY-ABCRIEATF-BEE0. 1MW, Fe, VW -2A0OZERFNEHUVMES . AT7—220MWTAN T (RBEVY-ZARET - B - K5 - BaEith)

¥4:Tier2VVY—20AT7—fit&($/MWh) (&, UVY—-ZDOKMIZ MzAfE (Cost Development Task Force TRTE) (L. 7.5 ($/MWh) 0)7—))&7]1]%%7’{&]5%73‘1@ Feo A
FRAMAETOAALIEERHSNTORL,

K5 FHE-RTEALTVSLEICVY-ANHE T 288 (Instantaneous) IRILF—2
HEIE X B(CSynchronized ReservemiiZS iUy —ANSINAREE(CAOIIEECE. BREN LB RBIE TIC. ATP—B220MW, UY-20RMEA 884 % unavailable J(CZEBULRIIN
([ER5R

m JIZMNCBET 21> TyhT—4
VHEEBE-RIEIAN
vVEREAYNMIYIAZN
VEEEIORZ S
VFHEIZ N
VERERENRRE &
HiFT)PIM, PIM Manual 11: Energy & Ancillary Services Market Operations
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PJM : Synchronized Reserve RiEDiih

o HHABEIEZI1BERIAT~ : AFLT—HICEDE, ASO(Ancillary Services Optimizer)zi2EL., IRILF—.
Regulation. Synchronized Reserve. Non-Synchronized ReserveDFiEEH LS ALMIEZ B (CRE,

o YyhA—-4-DstElL. Tier2dSynchronized Reservemiis TOHTHN. Tier2OUY—ZHRH 923477 —(CE D
AALiit&lE. VY—-AD0&MEHR +0.75/MWhY—3 > DR XEN LIBL B3,

o TR TEHSNBMerit order price (XUyhA—-F—1flit) ($/MWh)ICEDE, Synchronized Reserve HEE% {2
ZBEVSEHDT . Xy A—H - BISEALVY —2ERTE.

Resource merit order price ($/MWh)
= Resource Synchronized Reserve offer *14 Estimated resource opportunity cost per
MWh of capability*2*3+Energy use per MWh of capability*4+ Condense startup cost *>

% 1:Synchronized Reserve A#Lflit&. VY —ZRTH 1485153 & TlceMKTICIRH:
%2 FAKSER (MWh3HRD) .
¥3: 7YY R)Y-2DHSERIZ0
¥4: MWhEEDERIRIVF-IAN, BiH 1485159 TICeMKTICiRH
Energy use per MWh of capability =FRILMPx IR+ —H&E(MW)+Synchronized Reserved =
K5 PR EI IR b

HAT)PIM, PIM Manual 11: Energy & Ancillary Services Market Operations
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PJM : Synchronized Reserve mhiZRiFE{Mlitg - RiFER

SEALMAE]
e®Synchronized ReservemiiZzZALM#&(SRMCP : Synchronized Reserve Market Clearing Price)lX53&(CLMPE

B CELINS.

@ Synchronized ReserveEBEHGEEINLIBEES :
598 ®MSRMCP = Synchronized Reserve offer of marginal synchronized resource (X—>F)L)Y—DAFLAH)
+ Opportunity cost of marginal synchronized resource (XN—>F)W)Y—-20HAEFR)

@ Synchronized ReservehZEENmIEN RS (REULBE)
5538NDSRMCP =Primary Reserve®LU'Synchronized Reserve®#fz(dTJ7945—*1 (Penalty Factor) Ol

® S5HBOSRMCPORFEFEIIN, itz REICALSNESRMCPERRS, :
Operating Reserve Demand Curve

HLUPenalty Factor

%1 : Primary Reserve$&UfSynchronized ReserveDiliZENMNEEIGELRNIBECALBN $IMW

2ETHD. Primary Reserve. Synchronized ReservetH850($/MWh)ICERTEEIN TS, &
AAAEDRFINTATPIA—(CREUHE. ST LAOFEEDFERDICREN DD ENREEN Penaity
S Factor

995 MW

Committed

—

Req = 1000 MW
175 HFR) Operating Reserve Demand Curve Education (PJM, 2016)
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PIJM : Non-Synchronized Reserveiis

(FREDiRN]

o PIMNMREM THILHIKTLIZIZ S, Synchronized ReservetPrimary ReserveDEENZE% I zsh(CNon-Synchronized
ReservehEREN 3, Non-Synchronized Reserve)Y—X (. Primary ReservehBEEEN2E T, MSIBRBRICEDEREN
(CXTT1-IEn3,.

® Non-Synchronized ReservelEl (IR SN B AT7—FT —4($72 0\, PIM(E, Non-Synchronized Reserve®T Y RI—JE2EET .

® PIMI(Z. taEh(start-up)BFES LBAIRER]. FHER/IME. BRBFRAMEHLOIRINF 52T —NEDIE, UY-INSAFaIgERNoNn-
Synchronized Reserve OEZ(NSRMW )z T OXD@OETE I 2. itV T o171 FIFABIEERNoN-Synchronized Reservel)
V—2%ZFHlIL . REIZANRERRAT S 1-U>) %473,

e PIM(Z. #oEhERT (startup) CLi@ENEERT (notification time) . Economic Maximum. Economic Minimum. 8&UTRILF—-52T -k
(Energy ramp rate) ([CEDWT, &JY-XIIDOWVT, FIFAEIEERENoN-Synchronized ReserveDEE(MW)Z&E I3,

% FFEAIEERNoNn — Synchronized ReserveDE=E(MW)
= max {0,min[EcoMax, EcoMin + (10 - startup - notification time)x Energy ramp rate] }

(G AL ]

® Non-Synchronized ReservemiisZ LM & (NSRMCP : Non-Synchronized Reserve Market Clearing Price)ld. 55&(CLMPE[E
BrcBEHEN3. 5738BONSRMCP O 1EFREIFIIMEN . i AHCAVSNANSRMCPERS.

® Non-Synchronized Reservemiizi&ZiLAfiiE (NSRMCP) (&, BRFRIZwh (MSBERNMROBAZVINSRIZYN) OEMSIBRERICEDE.,
LRSI T BFTRESN D, NSROTIIZEALMAZ(E. Primary Reserve D RENRVBEERENHIIZED2DDIRR TERDRETH
%o

B Primary ReservehEENHILEINZIHE
® NSRMCP =Primary ReservelV—20EFREF
Primary Reserve®R5R)Y—2h', Non-Synchronized Reserve®iga : NSRMCP = X520V - A0 A E A
Primary Reserve®BRFRUY—2ZH. Synchronized Reserve®iZ& : NSRMCP = Synchronized Reserve®sEiLAMiAE (SRMCP) + 24
BAVEYO 5=z
B Primary ReserveyBENmlENRIOIBE
® Non-Synchronized Reserve®i&iLMiig=REHEURMIORFILT1TPH5— (Penalty Factor)
HAT)PIM, PIM Manual 11: Energy & Ancillary Services Market Operations
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PJM : Day-Ahead Scheduling Reserveifiis

o EEFAIERIBREERNMBEEUIZERECKIANT iz, 2008F68H5E AN fzDay-Ahead Scheduling
ReserveDmiiZZEDLHEH .

® Day-Ahead Scheduling ReserveigftUy—2ELTAALTEDZDE . PIMMSDIERICEDE, BEIEZ(EFENT30
PLACFREL A (CRERREREIRHDVEETET, {802 Z TR R TRFEICEBEN TVIHE(FR,
B Reliability First Corporation (RFC) BLUZDMIVFTEHSNZINEEZ (20165F E—IFED5.70%. 2015F E—-IF
E(D5.93%. 2014F E-UFBEND6.27%) %Iz, BIHTIREREIFCEEIN S,
m F—1Y—-2%. Day-Ahead Scheduling Reserverfiize. Regulationii&Ez(ESynchronized ReservemiizmR A5 (C AFLU.

2T EAIEE.  (Jef2U. B—NY—X%RegulationmiizEéSynchronized ReserveiizDR A5 (IC AL T D EFERHSN
TLVRLY, )

® PJM RTOIUFAICFATEL. PIMPSOIEBICEDE. BEIFREFE T300 UAICPIELA(CELERREREIRHB U\
B, ERERUTR R TRRCAMEINTOSBEIR,

/}lana?_t\,ﬂ(ng%‘EE. i’/z7j<_t7j<73§%ﬂa TERBBI-ES STYRIODY TF2/)HTOS VA UR

Schedulin BRI, 30BN BIENTES (1555 I E—KBLUSAE-RepaiAk
9 HEBESD)

Reserve v fﬁ%iﬁﬂ’ﬂ%%ﬁﬁ%‘jﬂ’jib (Economic Load Response program) ([CEHNILTHD. UTILIA LATPIMHA'T ¢

ZI\FaTEE, HD30D UACEB LB AJHERFBEIGEYY -
v BEANY- X@TU'Jﬁ—/H/(qu&)bﬂ'CUZ)O . FEANY-IOSHIB=(CF ERAFEIIEIN TS,
(Day-Ahead Scheduling Reserves BEMD25%%T)

HFT)PIM, PIM Manual 11: Energy & Ancillary Services Market Operations
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BRPEFIL (BXMI)

® BRPEFIEFHIZSIENEBRLTHIZEGI DR, DEET - DENICHRIGSTEIMERSNZETIL THD. BADENTHIHETIEBRPETIVICE

EEE
® BRPETILEG. MIHSMEBESNCORMIY-X (KB, HIHEIERTEE) OFiastEzE ORI TREIDEVWIRAICEID
DTHB.

o TIFSMERFBSOVY - AERPHEEITEIERZITOBEBREEEZ S AN, TORBRFOHEHNZNOERZHEELLRINERSBV (1
LENMBICLSFERBEEEORA) .

v BB F-MO0-XFilk. —ARIC"Commercial Phase” (N, MiGICEINT 32 OREBEEE L/ GEEBE£ENBRICHENESZ/TS (Multi
buyer-Multi Sellert&i&) . COERRSI/NEBEENTER(CARFTIZENIOVTHBEBUERFNRBELIKSNZTOCATHD.

v =B F-MO-Z&EMS THEREINERESTEZAIRL DD, RFERABENEHOTEMIEDIDIC. BSRIFOE HFEiaE RN CEEEC—
K30 THD. —f%IC"Technical Phase”t N3, FRED SN TE. REHERB FEHREBRMEEAELAVD. BHR B0
JeHDVY - 2ENEPFRER S 221580, COVY-RERFRFEREDHNEVFLERS (Single Buyeri&ia) .

Gate

TS (BB, 2RBSRIN) O’ (1EE~85) (#5) (210%8) % (ZELE)

E-TSOlc&3 Hy5|PRERS|E2i@U Tk RHEAE (TSO) ONSYSYIAH=ZhA TSOL{ERISEEE

BEANZZXA ERIEREROBRENZNTS TSONSERIEEENDIREIER BHOWBEITR

> .EI-TSO ,""‘,\' 150 ‘TSO ‘TSO .TSO

" bl o =. = 3
< o [T ] Y v |

i © O o—0 ©0 O o 0 o @
s £ I | onm 1 | ] 2E | | mm % |
Aﬁ 2 o 2t B £ = - L Zi %zi A

Balance Responsible Balancing Service Balance Responsible.

Y Provider Party
AT BIEERIED=BHIER
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RI=T=WEFI CKE)

® PIMICRFZINZDAKETETININT-T-IETIEERIENTED ., RFTHERE THIPIMNETORESE /\FTOFEE
ZRRER - — T (AERR T DET )L THY. BRPOBERIIFFIELRL (?ﬁ:.@?’l(iPJM@%D‘—’)ODBRP&:ﬁ#Eﬂé) o

o NT-TJ-LETITE, TIBSHIIENRIERE (LI TERZOOBRETEEVSEXEFELAL,

_ JL2TS1-U2 )8
BRIREEOHRAAR HEARFPLES ﬁ;éﬂmgmgmw—x
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