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prices and peak-valley periods
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different numbers of hours in each period
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Fig.4 Results of peak-valley periods division under

same numbers of hours in each period
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Fig.5 System ramping resource margin of each season

before and after implementing time-of-use price
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Bi-layer optimization model of peak-valley prices and peak-valley
periods considering benefits of source-grid-load
HUANG Jianping',YU Xin',ZHAO Dongsheng',FAN Yazhou',CHEN Haoyong*, YU Shihu',LI Yinge'
(1. Electric Power Research Institute of Guangdong Power Grid Co.,Ltd., Guangzhou 510080, China;

2. School of Electric Power,South China University of Technology,Guangzhou 510640, China)
Abstract: The measurement of user response behavior needs to solve the bilinear term between peak-valley
periods and peak-valley electricity prices,at present,only the values of load curve is considered to individually
divide the peak-valley periods,and the implementation effect of time-of-use price is limited. A bi-layer opti-
mization model of peak-valley periods and peak-valley electricity prices is proposed, which considers the
planning cost and generation cost under the uncertainty of wind power to reflect the actual economic utility
of time-of-use price. The uncertainty of user response is considered to ensure that the benefit of source-grid-
load change within a certain range after the implementation of time-of-use price. Both peak-valley period
division and peak-valley electricity price design are optimized with the minimum system cost as the object,
and the interaction mechanism among division of peak-valley periods,design of peak-valley electricity prices
and user response behavior is fully considered. The simulative results show that, compared with the model
of individually dividing the peak-valley periods,the proposed model can formulate better and more scientific
peak-valley periods and peak-valley electricity prices,and further reduce the total system cost.

Key words: peak-valley periods;peak-valley electricity prices;benefits of source-grid-load; wind power uncer-

tainty ;response uncertainty
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Table C1 Data of generators

n o A R H
HL4L e Y R 355 B i)/ Jafs AR o /N Je 450 e ) [7E+(MWe+h)
75 MW (MW-h) JG h
a b c
Gy [30,60] 30 4000 4 0.54 200 800
G2 [30,50] 25 3500 4 0.87 250 700
Gs [35,80] 40 4000 6 0.6 200 850
Gy [20,50] 15 2000 4 1.23 230 500
Gs [25,50] 30 1800 2 1.35 250 400
Gs [20,40] 20 1500 3 1.47 250 300
450 ¢
400 |
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§ 300 f
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Fig.C3 Load curves of typical day in each month

* C2 MPEMEERMEINIT AR

Table C2 Coefficients for elastic response behavior of customers to electricity prices

FH P R AP R R A 4T AR

iD
TH 6383 B BB
e B -0.04 0.008 0.004
B 0.004 -0.04 0.004
B 0.016 0.004 -0.04
#+= C3 BT TREBEMNEGR
Table C3 Results of time-of-use price for each type of season
F S ES0 WEBH[7E s (MWeh) 1 “FE/[7t-(MW+h) ] BREJ[TT-(MW<h) 1] U~ H A BT HA E
U7 1080.0 600 216.0 1.80 0.36
ZET VRSN I AR == 944.3 600 188.9 1.57 0.31
K= 837.5 600 180.0 1.40 0.30
G5 — oy sk LAy A 975.5 600 195.1 1.63 0.33
< C4 BN TR RS KA
Table C4 System costs under time-of-use price mechanism
Hfy. LT
L 27 R AR IR O R AR AL PR 8 % R AR SRA
ZEAT IS I LAY 5.0488 0.2390 0.1180 5.4058
4t — oy i LAy 5.0501 0.2390 0.1475 5.4366

G—HxHEMN 5.0586 0.2390 0.1770 5.4746
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Fig.C4 Load curves before and after introduction of time-of-use price
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Fig.C5 Expected values of wind abandonment and load shedding in each season

before and after introduction of time-of-use price
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