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A Long-Term Marginal Cost Based Transmission and Distribution Pricing Model for

Power Transmission and Distribution in Various Voltage Classes and Its Application

HAN Yong, TIAN Wenxu, TAN Zhongfu
(School of Economics and Management, North China Electric Power University, Changping District, Beijing 102206, China)

ABSTRACT: An incremental load model during peak load

period in which both load rate and simultaneity of load is given.

To mitigate the influence of irregular putting into operation of
transmission and distribution equipments on fluctuation of
marginal cost of transmission and distribution, a annuity
calculation method of average incremental cost is proposed,
and a calculation model based on long-term marginal cost,
which can rationally share the expense of voltage classes, is
built. According to incremental load during peak load period
and the final average incremental cost to be borne by different
voltage classes, the transmission and distribution prices for
different voltage classes are calculated. Case study on
long-term marginal cost of a certain regional power network is
carried out, and calculation results show that the proposed
transmission and distribution pricing method can reflect
economic trend in the future and is favorable to eliminate
cross-subsidies as well as make the electricity prices borne by
various consumers in different voltage classes more fair and

reasonable.

KEY WORDS: transmission and distribution price; long-term

marginal cost; average increment cost; voltage classes; allocation
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Tab.1 Occurrence time of maximum load, load rate,
simultaneity factor of each type user at each voltage level

HESER iilaES N AR I %
e AL 11:00 64 86
AN 20:00 52 66
380/220 V R 18:00 51 80
S B H 20:00 42 80
R 20:00 34 96
KIALH P 11:00 82 92
At Tk 11:00 67 87
QA 20:00 55 68
10kV R 18:00 53 85
Ja B P 20:00 44 85
TR P 20:00 34 98
ZEERRP 18:00 51 7
KM 11:00 86 94
e T 11:00 70 88
35kV AN P 20:00 57 70
DA 18:00 56 90
EEHS 20:00 62 80
KL 10:00 86 94
110kV A% Tk H 10:00 70 88
EEHN 10:00 78 90
220 kV IEIME 10:00 91 90

2 FHEZFRRFHBEESNEROIGE AETIE
Tab.2 Incremental load of each voltage level year after
year and discounted present value of total incremental load

o AT /MW
380/220V  10kV ~ 35kV  110kV  220kV 500 kV
H14E 9 38 46 89 54 27
§ 24 11 49 60 115 134 14
H34E 13 61 76 145 184 0
H 44 18 77 87 172 212 5
054 20 84 93 186 246 367
564 21 88 99 195 262 555
074 24 97 105 212 264 193
84 26 107 112 229 280 8
H94E 29 113 112 235 285 9
10 4 32 126 118 255 330 771
L 101 426 473 943 1134 870

Rx3 BHREZREELTINNE
Tab.3 Discounted value of incremental load of
each voltage level
TiH 380220V 10kV 35kV 110kV 220 kV 500 kV
ARGy i R MW 96 302 432 27 0 152
ARG T MW 101 426 473 943 1134 869
ARG i R MW 96 406 455 919 1098 848

i1 10 kV /MW — 100 0 0 0 0

i1 35 kV /MW — 0 22 0 0 0

£ 110 kV ftrbi /MW 0 404 281 0 0 0

tH 220 kV fik /MW 0 0 192 898 0 0

tH 500 kV fik /MW 0 0 0 0 693 0
ARG R AR MW 0 0 0 45 441 869
ARG EANE Y% 5.65 473 258 255 315 241
AT AT Y 0.00 213 248 085 0.78 047
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Tab.4 Average incremental cost and
annuity of each voltage level

RS YOTRAL CPIEAY/OUKW)  AEE/(OT/KW-a)
380/220V LRI 854 126
AL 888 131
10 kV
RS 474 70
AR L4 4562 673
35kV
R 732 108
AR L 43 556 82
110kV
By 638 94
AR L 5) 2334 344
220 kV
By 1394 206
AR L 5) 1753 259
500 kV
By 2280 336
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a2 3 4 PS4, Ak & R SR K
FE )R S a2 PR B AR A 48

500 kV  HL 55 2 s i AR HL 2 B a0 B A A
345 JU/(kW-a).

35KV HL R K AH 220 kV AT 110 KV HL R 252
I A H 25 5 B A A 4 R (59419341021 %
284)/455=878 JG/(kW-a).

35 KV HLHAE G IR AR 2 1A I A A W 2 B o
AR AT 2 ANy . 35 kV HURSEA
2 1K i AR L B A A 4 R (334 x192+82 %
281+108x473)/455=306 JC/(kW-a).

BT, 35 kV HL S50 Ak 40 1)K 4R e 2
R AAE 44 878+306=1 184 JL/(kW-a).
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Tab.S Details of average incremental cost of
each voltage level

HRZEG AR g Y FRIAA G B/ SV H AR/
KV (G/kW-a) (G/kW-a) (G/kW-a)
500 0 345 345
220 218 376 594
110 586 436 1021
35 878 306 1184
10 1110 203 1313

380/220 1543 275 1819
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