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Regulation By A ! N/A 100kW 6.4MW (SE19) 1.0%
Synchronized = . o
Reserves 1073 EmA309 100kW 71.9MW (319) 4.9%
Day-ahead A X4 oA X4
Scheduling Reserves 309> N/A 100kW O~fED O~AEAD
Economic Energy e .
Day-ahead (Energy) (RIE16853T) N/A
100kW - -
Economic Energy .
Real Time (Energy) 285 LR N/A
Full Emergency
Load Response 1SR (E 2K fILPY Ej:ea%&g@@mﬁ 100kW 11,635MW 8.1%
(Capacity)
X1 R : "Effectively instantaneous” X2 1 BfEh 2 RF R MEIR AT BE.
%3 Limited DROIZBE(I68FR]. Extended Summer DRE&LUAnnual DRODIZE (L1 08FR,
X4 HIE F. S AREEEN, EEBMCDREAZFFRUV(PIMETUSI LD) %5 “pAncillary Service Market Results 2015”(PIM)&D

HiFR) PIMERIEFELDVERL
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Regulation Service B < N/A*?2 100kW #35MW
Non-Spinning 309 N/A¥? 100kwW #I50MW

Reserve Service

Responsive Reserve

4 X 2 k
Service 1093/3053 N/A 100kW/500kW #1,400MW

Emergency

4 X 2 . ~
Response Service 1093/3093 N/A 100kw #1600~900MW

Energy via Security
Constrained 553 553 100kW -
Economic Dispatch

7¥) EER(CHNX T, “TDSP Load Management Programs”&WVD4FE Dihisk TEfEEN A Z1—1°, IXEBIX NEBZEIRK I 228HDDR (Four
Coincident Peaks Load Reduction) -EBHMIZEERIODREDIEE 1 OICHHZHISDREERAINTLS

X1 JE3Z : "Effectively instantaneous”
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FCDM
rrequency Control by 2% 215305 3MW 100MWiB (RBE*1) (DRMEIFHE)
Management
FFR | |
Firm Frequency 107%/30% 20%2/30%3 10MW HAMWEEE (1BE™) RBA10%EE (BE™)
Response
Fast Reserve 253 RIK15% 50MW O~{ED (FBE™) O~{ED (FBE™)
STOR 24053 K 205 R 3MW 1,958MW* 2 57MW* 2

i) LRSI, 2018FhSERAThIBEEHIBICDRIS A TEE,
“T-4 Capacity Market Auction for 2019/20"Tld. 476MW%DSR(Demand Side Resources) h5EiLUT.
T, 8EhiSEAREEORITHIOEAENS "Transitional Capacity Market Auction for 2016/17“Tl&. 457MW%ZDSRM&E4L.

X1 ZREERL, LV TENSOHETE
%2 Non-BMUY-Z0&E (REZR) tHPT) National GridERELDVER
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FCR .
Frequency 3072 A 1553 BUA 1 MW A0MWEZE ™!
Containment Reserves
FRRa .
Frequency Restoration 1593 A 1593 1 MW O~fEX1
Reserves (Automatic)
FRRmM
Frequency Restoration 135> 3097~ 2 (1MW(‘]%§O%DI\§4“\Z/>\!¥§“37)D)
Reserves (manual) < PR #9400 MW*2
RR ~ 10 MW
Replacement Reserves 309 309~ 28] (IMWITHEFN I BiamanD)
IID)eSnTal;dI-die 285 3093 ~ 4B 10 MW 1,800MW* !

) ) (IMWI(CHBFNT 3% 5mHD) !
Replacement Reserves
NEBEF (Energy) (87H17 : 30) - 0.1 MW -

i) LSEBSC, 201 7 EHSIERATNIBETHIHZICDRIS AT B,
X1 20158 = ("Mapping Demand Response in Europe Today - 2015 (SEDC,2015/9/30)&DERL)
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Primary Control

Secondary Control

Secondary Control

Tertiary Control

Tertiary Control

Reserve Reserve: positive Reserve: negative Reserve: positive Reserve: negative
EF/FIF RIFANDH AR RIFANDH A R~ DH AR RIEADH RIFADH AR
F B 307 553 593 155 155
Fritit B ] mA155 1543 ~ 165 1553 ~ 1R =IE155 %K 1553
HEALETE 1MW 5MW 5MW 5MW 5MW
AFL xR HAR 1B 1:EfE 1:EfE 1H 18




JHE : AEDHIGCHITSIERERDHFIEE

Primary Secondary  Tertiary 40 =’
Control Control Control L
Reserve Reserve Reserve ” L d
=IEAAL 30 MW E 30 il
raginy 10 MW 20 MW 0 o e _
?l;?:ﬂi a= /50 MW % o - = e -
3 - U= - /
é;%ﬁ% 64 A 64 A 18 2 20
£
?EEA*L MW 5MW 5MW = Pri
20154 aE 10 ———— rimary
3= - = =Seconary
'E);;;I%ﬁ% 13E i 13E 1H . e ertiary
XATSODIYFEDEFH SN TUS1b0, TYFEIZE LS 2007 2009 2011 2013 2015
FEHEDHET. 2015F R : Y —ERRBEFRER
RIEALBEEAFFRIAB A RELEER Primary: 21%t. Secondary: 284t . Tertiary: 41%t

HiFT) “Balancing Power and Variable Renewables: Three Links®, Lion Hirth & Inka Ziegenhagen(2015)
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FIRE8M (€/MW/EE)

16 Primary Control
Reserve
Secondary Control
Reserve: Positive

Secondary Control
Reserve: Negative

12

Tertiary Control
Reserve: Positive

3 Tertiary Control
XT—HFNITNE20124F Reserve: Negative

aiEE (MW)

2,100

2,200

1,700

2,300

{iRIZPrimary Control Reserve D H{li CARAB N EZXFETHL. RAEERITKIBIZKELALS

HiFT) “Control Power and Variable Renewables: A Glimpse at German Data®, Lion Hirth & Inka Ziegenhagen (2013)



