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Dynamic electricity pricing model considering space-time risk factor in transmission networks

YU Pengfei', ZHU Jizhong®
(1. School of Electrical Engineering, Chongqing University, Chongqing 400044, China;
2. China Southern Electric Power Research Institute, Guangzhou 510000, China)

Abstract: Carrying out the direct power purchase for large users can stimulate the power market potential, which is the
breakthrough of China's power market-oriented reform. The electricity pricing method is a key factor affecting the
development of power market. The existing annual cost accounting method of the power transmission and distribution
cannot reflect the influence on transmission cost when users choose different power stations to purchase electricity and
use it in different time periods. This paper proposes dynamic electricity price model based on time-space risk factors for
the direct power purchase of large users to reflect the situation of different risk because of the atmosphere and
environment in which power grid encountered. The power transmission and distribution costs will be decomposed into
two categories, thus to determine the monthly calculation of dynamic electricity price method. By constructing a dynamic
electricity price model, users can select the low-risk month of multi-power consumption according to their own
characteristics and reduce the transmission pressure of the high-risk period of the power grid to improve grid reliability.
The calculation results show that the model is effective and practical, and it can be used to provide reference for
estimating the price of power transmission and distribution for government.

This work is supported by Major Basic Foresight Science and Technology of State Grid Corporation of China (No.
SG20141187).
Key words: power market; power transmission and distribution pricing; risk cost; dynamic electricity price

0 3= TIPSO AT R, 4 5 AR e AR

= SE R ELW AR ST B BRI, 24

A CRH P R A e 8T NS B P B s e I L, BR T
INEY ALK, KHEFEWRSCHI B E . AN d e T i m s, 8k ke
R PE A PAT IR E M 2 . B SO
HEUH: BREMAE EXAMMEALAD Ko JEGEIERSEAEN, RAEEBNPLESE S
(S620141187) BRI OLR, A e DT e R S R K




RIME, &

R B L D 8 2 DR P B s LA ALY - 181 -

LI L R R A T B R S AR PR AT SE o
DRI N R A S B A LA TSR, AR T3t
KHI P B CAE RS20, ok o BV g i 3 50 &
REH,

HAT, EPA o Mo ik,
R E M EEAURES 5 E MR, e
A& ZHEME L B RA, K5
R o HL AR 2 o LR 2 B A BRI g AT
(1) Wt R B a8, Fh 3N
WU A . (2) AIREARED: oA SR
P B AR B ARG, FUE ] M2 44 i 1
(L. (3) MW 28 BT S e e J i 4 2
IRV IRSEEPS S35 NPT AN

s s A ML 2 8 2 BT A 1) T e
5551 RO A 7, i P R 518 AT AR L 3L
BRag AT A A S . MR (R e R R A
17 (1) BB BASE N TR (2) KIRE A E
WL (3) I BR AR E i (4) KL b A
ARSI

HoAb A bt E A R R ERE YL Ay
P e it e Rl P A Sy
SEMVENS TS SCERTI81ER Y TR FCHC H R G A
ARG AR R R S . SCHR[19T3E L T 3 T~ 1Y)
T BREAS A RE £ L3 W P s S 31 P R VTSR
R vt VA e 7 7 B A% P s S R T AR AR R R 281
B A, TG T 0 I SE G A o SCRIR[20]
BRI LA L S A A R R A, M T
BFR RN IAR I ™ 02 R A7 R A
T3 I LAY

MBI al LA B, BUR HATRE S A
(RITEARZS , AEN XU JBEAS 14 #1525 FE R VAR 2D
LB IMAT 7850 2 18 i 0L % 1) 2 ) B 37 5 A
PRBEIIZE o Ao LK 1) 25 S AR T 73 B i e
AR PR T AR AR AN I W 3 3 A P[] A Y
I, SR AR SRR (R AZ AR Ay AU A o
LM 2 SRia T R W], H gk K a0 KT
LRGP N R R, AR
AL OSR]I, AN, R 2 1
o AN, R 2 T A LR A R PR DU A AN
o R 2=, WX G XIUR, i 22 il
BB BT, A B 2 RN il
LD, SRR AR AR 2, KU SAS Bt kD> o

Hh R R R AZ B s v SR RS B I 2
st ra, EEAHECY RS 4. KIS
AT (R R B I AL re R a9 o A2 IR

IR R, IR S HLs R Y 2 T8 R
WITRAR, WARMBHAR AR Z D2
FS b, AR BE AN S B P AR B2 A A5 Tl
PG o XSk i KBS R R B AR, S
WA FRY I ) B 223 TR AT 5%, SCRIR[21-38 X S HL kY
AEEPEIIR SR T T ek b, ORI TSR
R T FEVE T E N R O T RIS BN
K, PRBEH AR GTI AT SR, SR AT AN
A, HIZEERA 2 PN )25 DL R AN ] DX H
LA o AEHLAY TS BT SO SRS B oA
L i i 2 A

WA “HEEE7S “HRIEEL” 5 “MW 2
VR AR 2R R A5 AR AR D AN RETE I A
I L R FEANR] DX BN R]IS TR) B XU 22 57, Ak
ANBEHERS S WA HL AR RO i o

BT L3 ) 7L, AR SRR A PR £ 5
2 I 2 D ZN A HURSEAR (R 5 o 45 5 AN ) L X A
HLZR I A% H 0 AR 8 A th A R XU FeA T
SRR o RNy, M) P ] S XS BSAS A ) R IR
LA, e KBS A AL O H X LT, de 44
A AN A PS N N VRN EN AL k2P R i
A AATFR G 23, K BT LAAEAN A
J IR T R R, AR TT LAAE ] I R] EEA T
MGEFE, BIADOERL PRI R, i i
T AR B S A RIS, 0 LR 23 v ok
B, X RS 5 |3 G A b i R 4 K v
52 P S I o e NS R R NP TR T8 P
RPEHLEA .

1 B P NATE R Y B == XU R AE &
BB AR 2 55 53 4

1.1 B P AR iR ) Fe e A 5] B i) B A R A

= KU & 5 RAE

w1 g, s s, el iERE
MR 1 Wi TR R A L) 2 I H, e
FREMWRRELS, BF 2 N AR E. (HH]
DA N NSV I ATEEN S NG S 2 DA D
L LR R AR AN HL R BITAL (R 3t B SE  ASAR (]
AR PR AR AR . HZE R R A
FL R AE G el P R e SR o 5 7 P I
A ANAHTA] o

KA A £ AR PR 2y, — o0
SUATER L) R R RRAS, i M S AT 4 v
W AR A LA R T AR 2 A
AR E, S5 Z R AN, D



-182 - ® LRI B R

L
‘E’:::,ﬁ ‘-‘E’

B 1 XAPEMBEEN

Fig. 1 Direct power purchase method for large users
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Fig. 2 Fourier fitting curve of 220 kV transmission lines

failure rate monthly distribution in A region
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Fig. 3 Fourier fitting curve of 220 kV transmission lines

failure rate monthly distribution in B region
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Fig. 4 Power transmission and distribution cost structure
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Fig. 5 Transmission and distribution lines of the direct

power-purchase for the large user PL1
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Table 1 Length and failure rate distribution function of

each transmission and distribution line

i KJE/km HbEARE H R (1 =1,2,---,12)
L1 70 £1()=0.082 +0.0142 cos(1.079¢) + 0.0476 sin(1.0797)
L2 80 £1(H=0.091+0.01c0s(0.954) +0.06765in(0.9547)
L3 80 £1(H=0.0742 +0.0235 cos(1.0157) + 0.0556 sin(1.015¢)
L4 60 £1(H=0.0950 - 0.01cos(0.8437) — 0.0589sin(0.843¢)
L5 100 f5(1)=0.102-0.0057 cos(0.662¢) — 0.0954sin(0.662¢)

i, VHEATAR R A B BRI 28 KU A M A 40
JITGHR . 200945 4= [ K P~ 205 LA 20 4 0.145
JG/KWh, 4= P2 % B A B AR 3 i 2 2, 10.003
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Table 2 Monthly risk cost and price when purchase
power from G1 and G2

Gl G2~

i KB R Al XU KB A
N I . 6T VTR N A (1! 6T EX 1V T,

kWh)  kWh) Ji kWh)  kWh)
1 25561 00371 01676 04664 00068 0.1373
2 24098 00349 01654 00972 00014 0.1319
3 14924 00216 01521 02039 00030 0.1335
4 06673 00097 01402 07414 00108 0.1413
5 06850 00099 0.1404 14828 00215 0.1520
6 14925 00216 01521 21148 00307 0.1612
7 23179 00336 01641 23707 00344 0.1649
8 24177 00351 01656 21422 00311 0.1616
9 17536 00254 01559 15259 00221 0.1526
10 09767 00142 01447 07822 00113 0.1418
11 07819 00113 01418 02250 00033 0.1338
12 12803 00186 01491 00900 00013 0.1318

H#¥ 15693 00228 0.1533  1.0202 0.0148 0.1453
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