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An Approach to Assessment of the Value of Black Start Service

FWE REEF-ZRR-EE N
(Jeong-Ho Lee + Tae-Kyoo Oh - Dong-Joo Kang * Ki-Youl Ok)

Abstract - For the power system to keep in a stable operating state, sufficient ancillary services must be available to
respond to credible contingency events and return the power system to a satisfactory operating state in the case of
contingencies as well as blackout events within specified predefined limits. The logical and reasonable bases of valuing
and pricing the ancillary services are required to reach the common ground among market participants. The total amount
of black start service transactions is quite small compared to the total ancillary service transactions as well as energy
market transactions. Black start services must be provided as one of the ancillary services in the deregulated electricity
market. In order to procure and remunerate black start services, it is necessary to quantify the value of the black start
sources within the power system. In this paper, an approach to assess the value of the black start service is presented
based on the cost-of-service solution. Financial simulation of the influence on market participants for the proposed
approach on the service is carried out. The cost of the black start service is allocated in accordance with the principle of
"causer pays”, and the cost is shared by the producers and consumers equally that created the requirement for the
service. Under the present electricity market, the mechanism to recover the cost is not implemented, a new approach to
the ancillary services to provide incentive for the service providers has to be studied in the near future.

Key Words : Ancillary Service, Black Start Service, Causer Pays, Cost-of-Service

LN B frABte ok s, o2 g RxAuxd AYFRe A
Age wE AdFes oy ALl EFHY 82
APAE R JHANZE &9 AYAHLE AN ot '

E AYsd 98 2 AAEE FAsoF & Yol o
B, °lH @ 71e dUAAZFE T 1AH2R oFolx el CBP AYAFAME AEAHYL7 RE2AMus
o2y, duAAge] 4 2 M AR 1% Ex gA8¢ ¥R $¥sd 298 2 Mo wat nEA
# BAE ofeAms AN AAAE 9ol oI wx AWFE ATFen gk adY mEAN2Y Y @
AYsd #9¢ #4317 93 dag =9 Aula A4 T R BEF day, EE JADt T dE o|@H

7} AL FEZ M A (Ancillary Service)olth. = A g Al =7t A&Hun Jerz wERAMuAY FE} a7 A
F2ATEN wEE “AFTEPRZAM 2(0)8 BEAY| A3, BzAux AFTA du)e AePrt nzduse A
2)e HEAZTY NFA, HAANE #AG, ANEAL A BAFFE T g AAHolun FE Al HE AFH

A8, AFAGE 4@ A7 A%e]l AANGAL  ARolt Hgol WA FAFHL 7 WA 5 54
AZste Fhezd, dud, FEAY 2 AAF 59 5, A9 dolEHA 2HHe AX 2L A AU
Nulzg 2t Bm @tk AFEGAE AYAF] @Rl 1Y dud FHE Asn Jow od g AN
N pzAusg Fuse AYABE ANG FFTIL o WD W CBP AGAFINY mEAH2 wAAA
A2 AF 20 g AFH s Azl we
A ES Az HghA gol, YAHAE] HEAN A
ATe Bosr] A% =843 A AU o FAHA ¥

» E g 88307979 AYALAATER Smart Grid
A7AE JYATFY - T

w @ R ARA71A7 AANAYATEY Smart Grid  » ST AANR ARl mEAqH 27 AFFAAGA
AT A7 93 Adygez FuHn FFHY e BRAH 2

o F & B #2942 33 g 7kx A R AA B di@ g8y A7) wEH
T WHAAA FEE : 32A7ATY AEAAHATER oJof 3}, olo] Wi A FFHAREY FYt o]Fo|A o
Smart Grid @7AE AJAT7H - T ot dA $Eve CBP AHAFY FS FRFzA, o

E-mail : leejh@keri.re.kr 9, A7 E, 7k ZaAV|Ed A Ao RzAuxE
BZHT 20085 97 5B AFT TAAGAA BAgo] o]FAXm o, @it

mM5ET ¢ 2008F 12H 19B

256



Foll g8 AFHez R 9 F kA Anlart A
Hi i

O

A Z2oA AEEHE waMula Fo) Wl AA 3
M2 EHEY Aejx b4 A8 (Cost of Service) 3HE,
4428 B4 (Flat-rate) #E, AAF Fuj (Compentwe
Procurement) Hrgolt}, 28 ¥ 1ol (California) 1SO, PJM,
& New York) ISO %9 A%, Mulx ¥4 X8 44,
& BAAYPAZE MBjx 98-S AA A FAZ BN A
& BAEAE THAYGAA F& wgdz wEde ¢
A, & H&8a v RAFAE ISOUSO-NE : New
England Independent System Operator)® 2003472 A ]
2 88 AE FHE SR TAAGAY 2pLH Y
AMul2x FFE FE3] A8 44 8¢ 24 Wies ¥
At L83 siEd], 20069 BALEE $45KW-vyr,
20074 $4.58/kW- -yr2 wd BAUrE BAastn 9ok 4
AA o TS Fdeste AgagerE uF dAas A
HAIZHERCOT), Atk &¥eb(Alberta) dFAH, AUt
2B 2 Ontario) W H A, FAA=(New Zealand) AHA
Aol glom, 714 B&HY WwHoen HriEm ¢vhi4)

AANE BxAb2E AA BxAuzdAM A s ¥
F& @A AN e AEAT &9 oA Fad o
e ¥ AFATY B 24Y FS Had Bz
Mul22 789 AZET Au# e wat AF7)% 237
7t A= 9laH, o]& AFste duld dEidE AR
&8¥1& AFo] olfojxol Ftd vt CBP A A Al
Me 7 2dse agFrte ol AAE el R o
F Hgol xgd 4= gled, AAUF Aulast AEE
A% oldl WE d8y T W] o]FoAn et A
Hizo] A BAsEd i A7k 9ed Aol

qY AA75 BEAHE AxdME, A AAUE
EA712 AR AHAg2 odF H{gsHol AAd
TR AR EAAE LAY AR A0 EH x Hadd
7hel AEHIL A AA/E w8 ANY F 7% v¥€E
BEFEA @ AoR e THvld dstde ARd
g AdEel NESA i, gl e Agd o
B AA7)E g 2ufel gate AAFE Heert
A7 E FHE AALHL A& AFETE Y8 27
ATS Ages TR 4 A9dz JA/E FHLE
AR =E 3 Utk Frhste], AHAZHAANA “AA
7NN ARERHY JTHE FFgle]l wagay]

S g8t AANE ¥ B THae N5 ®=

“T"

A
o

o AEL TEY 4 g wALE 2 Fu FYsn
g}, BRENE AA7E BAEAEA B3R wAEd AR
wolul g3 Alel WA AE v eRY 2 gadg o

2stg AN

2.2 B

2eoME AA7E nEANs A% g BHo B
A A AE BF A%, AANE wHy) paug 24,

A 7lE REMu|a0] JhXEIE MY got

—

Trans. KIEE. Vol. 58, No. 2, FEB, 2009

o3l
2
(o]

| A FAIAEDG A A
AEAGco BRI AEAgaE FAATIHEY

dujel M Al Fete dPAR B A BRE A
& Tt HA ATAA Oit‘% gt HA A
Aoz g8 A4 AFAHLE FATAENE A
FxgAre A ALE z]ahgg i%?‘i}il qA A%
FRgg dEAgL2RH A

Rl
3}

-

=
=
m>-

r_&.&&i,ﬁ

lo o2l Ok ojt offl Hd N

g WA A% Ad BE OF AgdW ARE
FAR e HA AATE SHAE AFH S48
A A M—} £E AANE T

o EZRE ﬂa‘?’%ﬂ%’wﬂ
|

Pﬂi
bt
@
Xl
2
JI&’,
8
B
b
o
on 1o

iy
A

&ri
—SJ
_A\é
i)
:«

\1

>4
351
o
Y
2,
N
%0,

T €
%1@7%311"" #44 T7P ﬁﬂﬂ%, 71 A A2
3 GFe] ol FHAANE BT F Ye 7
Aestie FAAA S48 ‘HAAH Y o]3
HAA] Apgre] gkl “@T/H?} IFE T F U=
AeAgae) Azt e -

o 2
o N oml o do o o =

ol A
S el

A

stefoF Ft

AFAGLE EdR FAAIIE B3
AA 2 AHE WA FHARE Hold
2 71%e AT TASAY gg_ﬂﬁp\}%
o S FHAIE S
g F A “:“QXM] 2
HegaAyid NEREe

A

>
ofx
R
2

ofx

"o o ol T oom

=
~ok
o O o o B o

2
Y
>
2,

Ohl

oy i
£ e

2
P2
P

r
ofd X

o] Q"JEIEE

B
5
-
X

i)
.>,L
i
=
2
o,
R
2:
o
S
t
2
\.:2
o
2,
oft
o
of
2[_5 hat
£
I

B4 el oA
4 AesE A
g FFu

!
whor
e
o
oﬁ({f o
=
a2
N
& o

AR AE A =
Hapee HE, $HARIANA l?»%}%’-%}-% H A B,
FHYre AEAY
A FRE FEE
o] ¢tAFT AF ANF A

B0 HFHR x%eqmut, S
AR s 7 Ade $AALA LHAAS BA BE
o qA7 ABL AASEH, 4 F-RRT AAE He

A F-E R

AFET PRz whet
LB AU 2R AT BT

S A9 AL £ FHARRY

9

¥ leiMe Ndd AACE BV WG AT A

257



BESE M 8% 257 2009% 278

T o,
e
2
2
)
ol

< E 19 FstAch 2007914 A ¢
A7 & &L 1920MWolH HARR )
, T, e, 3, AF 5 7T A4, 127) LA 167)
3 17} Z}Z‘ﬂﬂi TA7IE A= Yo L=

g, ¢ LAY dREe] AAV s &%
ol 3719 Zh2ERIEA Y7 130MWS 24A 75

28 T8 Yk

D fo 4y 1 ot wZ ook

gxT/Pl I
g 2AN/P

ot/ IF

gac/c N

o;ouoao.
s se,
L)

H*CIS

a gcm/.). HIFETIP

a8 1 AAH7|Iss

Fig. 1

o3 UMM S

o X9 F&
Regions of Korean power system for black start

22 XIS LHo| HuzH M-

r I'E

=EAIME AA7T R2ANLE
BREAE AT AoA stxEEl wHE

Mu|ze] FA EA7=2 HF3, 7}’*E1J TRANE AA
7% EAVIZ2 A7) fs Bad waddr] dAF
A4 2 AA7E AGHE T Lt BAFAE A
A3t HAEAy] HAu 42 FFEF G/T #19 Al
g FzsRa, FAH G A g2 vd&d Jestdn

T4, ¥, 7taHilez FAHE AA7E BRAHx
T4 A7) 2A 2 AIE Aul2 AT §A
TH7E DFEL AT BY S99 tSH o] AR

A7t AA7 T B2AuA 54 F9(9] =

AN %S A7) BAFA[L/MW-d] x
AA AA7NE BEAE A L [MW]
o714,
AA 7 E TA 7] RAFAL/MW-E] =

HEA 7 AR & [E/MW-d] +
ZAA 715 N & [E/MW-d]

258

x 1 X9 x| 7is Udr| ¥ fASISLHI

399

7| n23 |wassga-wy-gr |THLI
AR @) - (M raA)
A9 - 80MW AH 25/
| G/T #1 | $ES/S-8F-714-5& o
g G/T#l
)\‘ji (GSM‘]"?%) - (E}q\i‘_:_]'%])
- 100MW| Ag-5F-ALS/S ° =
23 E
F | G/TH#l | £95/5-FA A3 -5&
Az|(FE2H) - _
hy> H
Aal S BMW | Ad-zs-aass | BARE
ey A %5 ( ,ﬂG éljlzq)
H -
g |FA /S0
s _DZ‘(;‘OE LS ‘ﬂ‘}‘é S/S
255 = .
= 4 Z2FS/S-4- N A H- =3T/P#l
e - 100MW ,
°° FFF
dul|  # . B T/PH
Az (32) - FEAS/S (FE8)
250MW
O = ok 2~
. Tzl"kT HYPEF
delamug)| AFASS AIS/S G/T#1
oW (F32A)
=9
T Twasauvass sad-0s- | g
dull  #12 |GWA-ASH-L£A-=4 GjTjW
AZ| (F29) | FA9-S4-HHT/P-B = 1111} 7
- 90MW A5/5 FFad)
| EEeE 29
A2 | (] ) BRAS/S G/T#56
oW (FA )
3 T
dull  #  9FS/S-AF-ANEF-3F | 5FT/PHL
AZI(FALA) S/S (gHA)
- 350MW
AR+
sy Y #1,2 | AFS/S-TE-UF-5F | JFT/PH
(B4 [F-AYR-57-d-2 (452
- 29MW 3} RS/S
e **‘Gj“;;f EAFS/S-AAFS/S | aguy
A = G/T#l
15 o) |[(FF- L) A FT/P#2,3- 3}~ (%y?__u};q)
Az - BBMW Qe S/S i
AL F | 1,929MW




E 2 BEsuuds Mulsg

Table 2 Configuration of Hanrim combined cycle power plant
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Table 3 Installation cost data for a black start generator
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