31 10 Vol 31 Na 10

2003 10 15 RELAY Oct 15, 2003 45
1 2 1 1
(1 , 210094, 2 )
: (ATC)
N ERC ATC , TRM  CBM
ATC
ATC
: TM 715 A . 1003-4897(2003) 10-0045-06
1 M ar gin), ETC (Existing
Transnission Commitments) ATC
20 70 , 30 : el
) N ERC ,ATC
- : : :
, [2] 1 N _ 111
, , ATC TRM  CBM
, TRM  CBM
: (A TC: A vailable T ransfer Car ATC \
pability) ,
, ATC
N ERC (North Ameri- 5
can Electric Reliability Council)
, ATC
ATC (21 :
ATC ; TRM CBM , ATC
, ATC
ATC ,
4
TTC (Total Transfer Capability) “
5
TRM (T ransnission Reliability 21 TRM
M argin) CBM (Capacity Benefit TRM :

(G1998020305)
(H KU 7050,/00E)
(CRCG)



46

, , TRM
TRM
TRM ,
TRM
a 1
TTC, TTC
TRM
h TTC (
4%) ,
c [6]
d
2% 5%,
[4]
, TRM ,
TRM
TTC ,
) , TRM
TTC
22 CBM
CBM
CBM ,

L SE (L oad Serving Entity)
CBM ,
) L SE
CBM )

CBM )

[7]
L oad Expected)

, LOLE< 2 4

CBM

, CBM
CBM

3 ATC

ATC

tion Factor)

Flow )
Flow)
ATC ,
TRM
31

CBM

/

, LOLE

, TTC

LOL E (L oss of
LOLE< 1 /10

10 ,
1

LOLE

(LDF: L inear Distribu-
(RPF: Repeated Power
(CPF: Continuation Pow er

[8,9]

(OPF: Optimal Power Flow)

ATC



47

[10] (LODF)
(PTDF)

(GODF),

ATC ,LODF

; PTDF
; GODF
TRM CBM ATC
13 N - 1”

[2] (Network Re-

gonse M ethod) (Rated System

Path M ethod) ATC
32
[71
TTC
[ P- P(x)} _
9()= {Q- Q(x)M 0
x= [V, 0] AP(AQ),
PQ) , X, X

[11]

ATC .
ATC ,
33
90 :
CPF P- V
(NP:Nose- Point) *?
CPF ,
, ., P-V
NP ,
ATC
PO QO 1
f(x,)=gKx)+ =0
P- P°
b= o
Q- Q
LA b
)\ 1
, ATC
(P%Q" :
b , P-V
A
CPF 2
ATC
,CPF
, ATC
: CPF

uN_ 11! ,)\



48

34
,OPF
OPF
[14],
ATC
(2] (26l (1 Benders
18]
OPF ATC
MAX A(x, u)
st gk,u=0
h(x,u)< 0
1 u 1 1
1 ; X 1
: gx,u)=0 h
(x,u)0
“ N - 1” ,
[16] Ben-
ders ,Benders
, Benders
ATC

EPR |
ATC TRA CE (T ransfer Capability E-
valuation) ,
, N ERC
, ATC
35
ATC ,
ATC (1
ATC ,
ATC ATC ,
ATC ATC
ATC ,
ATC
To, ATC o]
T p Ap
ATC 11,
T=To+ TeAp
ATC ,
) Te,
, ATC

OPF



49

4
TRM CBM
ATC )
a
ATC
h ATC ,
13 N _ 1”
c ATC
ATC )
, “ N _ 1!!
) ATC
d ATC
) ATC
e ATC )
ATC
ATC,
ATC ,
ATC
ATC,
ATC ,
) ATC
[1] , ,
[J] , 2001,
21(4): 20- 25

[2] Transnission T ransfer Capability Task Force A vail-
able T ransnission Cagpability D efinitions and D etem i-

(3]

[4]

[5]

(6]

(71

(8]

(9]

[10]

[11]

[12]

[13]

[14]

nation North American Electric Reliability Council,
Princeton, N ewv Jersey, June 1996

Federal Energy Regulatory Comm ission Open A ccess
Sane- Time Information Systan and Standards of
Conduct Docket No RM 95- 9- 000, Order 889,
Anpril 1996

Transnission Cgpability M argins and Their U se in
A TC Detemination - W hite Pgper. Prepared by the
North American Electric Reliability Council A vailable
Transfer Capability Working Group. June, 1999
Sauer PW. A lIternativesfor Calculating T ransnission
Reliability M argin (TRM ) in A vailable T ransfer Ca
pability (ATC). Proceedings of the Thirty - First
Haw aii International Conference on System Sciences,
1998, 3

Dobsn | et al Electric power transfer capability:
ooncepts, gpplications, sensitivity, uncertainty. Pow -
er Systems Engineering Research Center publication
00- 34, November 2001 available from http: //
WWW. pserc wisc edu
Ou Yan, Singh C. A ssesgnent of A vailable T ransfer
Capability and M argins[J] IEEE Transactions on
Pow er Systems, 2002, 17(2): 463- 468

EnnsM K,QuadaJ J, Sackett B. FastL inear Contin-
gency A nalysis[J]. |IEEE T ransactionson Pow er A p-
paratus and Systen, 1982, PAS- 101(4): 783- 791
Sauer PeterW , Reinhard Karl E,Overbye ThomasJ
Extended Factors for L inear Contingency A nalysis
Proceedings of the 34 " Hawaii international confer-
enceon system sciences- 20011 697- 703

Ejebe G C, W aightJ G, Sanots- NietoM , TinneyW
F. Fast Calculation of L inear A vailable T ransfer Ca-
pability [J]. IEEE Transactions on Power Systems,
2000, 15(3): 1112- 1116

GravenerM H,NwankpaC A vailable transfer capar
bility and first order sensitivity[J] IEEE Transac
tionson Power Systans, 1999, 14(2): 512- 518
Chiang H D, Flueck A, Shah K S,etal CPFLOW: A
practical tool for tracing pow er system steady- state
stationary behavior due to load and generation varia-
tions[J] IEEE Transactions on Power Systams,
1995, 10(2): 623- 634

Flueck A J,Chiang H D, Shah K S Investigating the
installed real pow er transfer capability of a large scale
pow er system under a proposed multiarea interchange
schedule using CPFLOW [J] IEEE T ransactions on
Pow er Systens, 1996, 11(2): 883- 882

[J] , 2002, 26(13): 1- 7



50

[15] , M ohaned Shaaban, . 36
[J] [19] Greene S, Dobon |, Alvarado F L, Sensitivity of
, 2000, 24(24): 5- 8 T ransfer CapabilityM arginsw ith a Fast Formula[J].
[16] Dai Youjie, M cCalley JD, V ittal V. Simplification, IEEE Transactionson Pow er Systams, 2002, 17(1):
Expansion and Enhancement of Direct Interior Point 34- 4Q
A lgorithm for Power Systen M aximum L oadability
[J] IEEE Transactionson Pow er Systems, 2000, 15 : 2003-03-27; : 2003-05-20
(3): 1014- 1021 :
[17] Luo X, PattonA D, Singh C. Real pow er transfer ca- (1977- ), , ,
pability calculations using multi- layer feed- fomw ard :
neural neworks[J]. IEEE Transactions on Pow er (1946- ),
Systens, 2000, 15(2): 903- 908 EACTS ;
[18] ,M ohaned Shaaban, . (1955- ), ,
[J1 , 2002, 35(1): 33-

Review of available tran<er capability calculation in electr icity market

L U Heo- ming', N1Yi- xin?>, WU Jun- ji*, ZOU Yun'
(1 Power College,N anjing U niversity of Science and Technology, N anjing 210094, China, 2 Department of
Electrical & Electronic Engineering, theU niversity of Hong Kong, Hong Kong, China)

Abstract  In the circum stancesof electricity market, available transfer capability (A TC) indicates the anount of the further
usable trangnission surplus cgpability of transnission systen. Firstly, acoording to the A TC definition from N ERC, several
mportant tem s are explained, the mplication and some calculation methodsof TRM and CBM arepresented Secondly, the
main featuresof different algorithm sof A TC calculation, such asL inear Power Flow (L PF), repeat power flow (RPF), con-
tinuation pow er flow (CPF), optmal power flow (OPF) and sensitivity analysismethods, are analyzed and compared Final-
ly, some suggestionson A TC goplication in China electricity market are presented

Key words electricity market; ATC; TRM; CBM, algorithmsanalysis
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