$£39% F£4H
@ 09548

e 0 6 & ¢ & B

Electric Power Automation Equipment

Vol.39 No.4
Apr. 2019

B 1R P RESCr) HL A o e B, il

ARF A E3ze! FZWES R AR R
(1. KT BRL5IFEFR, LR &x 2100962 Ao KT HHEMMFE IRLFR LK &7 210096;
3. AT RAIRFR, LK T 210096)

WE.RE—FETEFATREORA PRI F &k, XA TRAPFRAGE Rk, ZLFRA
FAN Z e w6 E R B R Gy BB AR IEAF A AL A st AL T KA P AR ARG F K e R AU B AT R
e, R AN Fakh T KA P AR F K d B AUE RALT AR & S AL AT b 69 T 3 AR BOR T, M BT AR
EEAEE LA THRIAERT L RRAEZET ZAHEH 0.15 T/ (kW h) B T EZAALFZAT4EE

KA, ST F Kok B AR AR

KER F K BAUH] KA PR F AT R B, LT

FESZES . T™ 761 XEAERIGAD : A

0 5§

S, B A2 AL ORI K G2, i el SRy
PALIRIS BRI I X A5 s S R IR 3 A
BT BB RESR B A2 S BUAE B BE TR, s e B
TRMBLFKIE iR E RAREIRTR 2%, R, 3
[T A E A RE Al (TP ) RERE (5 At 2 RERE
SIRAY 60% LA L, S AR RE Al 22 L DL KA
RERCANUA B T 3 FE B AR A REROK -, [R] -t A
HIF s R IR AR G, P, fF5e s
TRH P RERA A R e AL BAT H 2

AT ST SR 3, B R LG 5 P i
e FETRE Ry E A At SRS R A RIS 0 A
FRFFE ) AT P A RERSOK - i 8, 3
HR[ 4-5 R BERCAS BE S | ATR IR R GEH i 1 %)
FRIRERAS B M, 52 BRAZ 8 75 K 00 T E 2 S8 A9 7
RETE S M UG g . (B B T AR A ML
HAT I ICEE WAL 51 = P A & R T A
BYRERL, ASCE X 2 B B i S AL, R RERCS I A
R N v S S R o i S U R 0 o A
HL IS G L S5l el REAR AR Ml 3 R K e US4 o
AERBERLAR MY ) e RS, 41 20 T R A ol 1A AH G 19
THEBOARBOE o AT St T BEAK A 75 K
JO7 R GEREA TN B, 20 iz L ol 3o e A8k K H ) 32

%5 HER:2018-07-23 ;& B H #7:2019-02-13

HEWBH: B RS AH KL% (863 +%)) 3 B (2015-
AA050401) ; B % B A& AH S A& FT B R A (51577029) ; B K
WMo S AR B (e A T A E R R R AL B SR
MHEARAFR)

Project supported by the National High Technology Research and
Development Program of China(863 Program) (2015AA050401) ,
the National Natural Science Foundation of China ( 51577029)
and the Science and Technology Project of SGCC ( Research on

Demand Response Mechanism and Realization Technology of
Electricity Market)

DOI:10.16081/j.issn.1006—6047.2019.04.007

BB E AR, Ay v 2 RS T A E A
HH R ORI AR BOR S SR 2 N

1 BETEHTEEENKAFAELTEN

L AT M P BB ALY L I SRR AL
Jets TN — AN [ AR REA Tk Al B BEROK
AT A B BRI BT . YT, BRSO T ik
O3RN 2 28— RO e AR AT BERE AR, A LLSAAE
7 AR RERE AL BERE | AL Al L FESF HEA T RERL
PR XI5 A — B T R T LA 8] AY LR
PATEEAT LAV IR RERGTAN I, 1 T 4547k REFE R (E
ZERRER, BRI REFESE AT JCIE % WP A il 18] E
ROKN R SPR S ; 3— RT3 TR 4Ry
T K ZOOINTIE BOMIEE G Al 2 N T2 ) 25 25
SIAREROTA '™ X ER G PR 5 1 3 R
i AERL AT IMEIRIRIAR IR L Z R LR A
P AR I IEATI G SR R A R4 T b Al [8] 7
RERIPFH IR, AT, 258 Ak 18 B AR 7Y 1 BB 4
PERERE VLR, okt o N R B, 5 80%
HETCEBAE BAF A PRt A SC
— PR TS e B P BERGEN DTk

ARSI AGEATRE R HOME & R HAE PR e A
128100 41 @ N RS 1 A ol | A 4 QB = 0
A AR A2 AT HE TR SR B BT RE R

Al S B AR RERETHR AN T

J= 2 (E~E)P, (1)
- XEn

E=— (2)
Pi



£ 48

TRk, 4 T TP A Pl I s B L ®

ATICR B ZARE R Z ATl A REFE PR SE (655 £ A
b i 7R AL AR A RERE s m D Alk 2R
(07 B AR H  n LR 7 ARG P oA
BRI AR ™

T AR RE B A REROAN O 15, iR Al B
SR RERE AR/ Al RERGHA T HEFF AT, 2
RO RESEBOR, A 4oll B BERIOK Pl g

FTERT R W REROEM Tk EEA LT
Penis

a. A TR L AR el T2 Al
A1 BEZSOK - (9 FL R A

b. SRR IS T ik MR A Sy AT, T AR I T
Frtke,

c. FA WA A Py B 5L, 3R XAl RE Y 5
PrROTERAE, BT 20 bR i B

d. Al T REROK S48 T RTAT B B A
— R IR RE YT 1 B R 32 ) e B B

113310 S PP (PO MR AT 1) i S /PN L DARSTTIE 5/
TRE BRI T i 7 RERLRR

) ETFSHHHENARPEANENE
SROMRZALHI &

2.1 BERRIEMH
2.1.1 FEKRA PR AT EAAD

HL T HE A ML 2% 1 s FE RE Ak e 3L, BP
TH AT AR XN R RERL A Ak 2 5 H i
SEM TS G RE ST TIX A Ak 327 i REAE S TR
FEAR I IR A5 PR 22 (B A9 b AS T8 o B i e s
Sy, A AF e AOK Y JE B A Mk 217 1 e e iE
Fg
2.1.2 A TREAIEARA AR EIE R K

REANAAE R BN BT B BE X SR e /N T
0 AL AF Y BERLCAE 51T LAY, W 0 s ) 5 57 4 7831 LA
RERCR il HAN T 35 ol = e 80 Al , I £ 2 Jily A
BSESBBES, BARRERCRIE REGETT

a. KRB (SFRCT RE /DT 0) ek ) BERLAES]

A

pf}Epunishmem =T Pum ( 3 )
‘ -] min ‘

hop pEeismen Sy ;GRS BB T B
JIHT AT P S R d/MI p R di e R
SRR,

b. & REAL (S BT 0) Al (R REACK )
AR .
NL; ()
PAAR
k=1

Horb, MO AEST Al B BChE 5 VO 2R il Al A B

M
EEpunishment __ EEpunishment
Pi - z ( ijj )
j=1

0, il i AT Y, O e

A Y RE RLCAE ST 0 kZ ]| ke e AL A
TRER R,

HT B smBE gl 2SS 58 i
YRR P AEIT R, T AP S 5550
HL 1T, B D) T 3 0 LA A S BRSSO R R
BT A W H A A% —— H SEEA (Y A
PATHI B M2 0.5 76/ (kW +h) ) .

2.1.3 AT AR AR AR 9L 20 R A

T RERE AR I e B AU 2 4 RE A A B
ST RE T L S I A A I Je B SE A, L B Y 2 58
A [ B FE T 37 vh 5 e W HL B, LS G4 AN Fh e 2
THE? = AL Ae Biae , H B th &M 28, 52
PR S b e 2 IR 1 R s B O, 25 LA G —
IE M AT, LT VR i i 4k A fig
564 AR T HL A, RS BERLCHS A B D S LA A 25
RIFVEHT, BRI SeOR BRI A L 1 Al i BB A HE A
M BVIRHEFT |, ieside bn = i Ak A e s sg , SR
T LR LB T 3 0SS ) L R B IR 2R 58
Ab B H A E

B 1 mEERERLE
Fig.1 Schematic diagram of market bargain
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Fig.2 Relation between energy consumption
and output of unit product
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Fig.3 Calculation flowchart of energy consumption of unit

product-electricity price response model
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Table 1 Ratio of electricity supply and demand of
Yunnan province in 2015
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Fig.4 Average energy consumption of high energy consumption
industry under different electricity market mechanisms
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Demand response mechanism of power grid based on energy efficiency of large user
HAO Yongsheng'? , WANG Peihong' , GAO Ciwei’ ,JIANG Chengchao' ,ZHAO Gang'

(1. School of Energy and Environment, Southeast University , Nanjing 210096, China;
2. School of Computer Science and Engineering, Southeast University ,Nanjing 210096, China;
3. School of Electrical Engineering,Southeast University , Nanjing 210096, China )

Abstract : An energy efficiency evaluation method of large user is proposed based on equivalent energy saving quan-
tity ,and a demand response mechanism based on the energy efficiency of large user is designed. The simulation mo-
del of demand response system is built, which includes user side, generation side and electricity market. The mecha-
nism is optimized according to the simulation model,and results show that the implementation of the mechanism can
not only improve the average energy efficiency level of high energy dissipation industry,but also guarantee total elec-
tricity consumption and turnover of electricity market unchanged,and the maximum social equivalent energy saving
quantity can be realized when the maximum energy efficiency punishment price is set as 0.15 ¥ /(kW-+h) with the
most optimal demand response mechanism.

Key words : demand response mechanism; energy efficiency of large user;equivalent energy saving quantity ; elec-

tricity market



