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Research on system optimization scheduling considering multi energy

conversion and demand response
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Electric Power Research Institute Co., Ltd., Beijing 100192, China)

Abstract: Multi-energy conversion and power demand response are effective ways to improve energy utilization, reduce system energy sup-
ply pressure, and balance supply and demand. Power demand response technology considers multi-energy conversion, aiming at the mutual
conversion and substitution of multiple energy sources in the system, combined with price-based power demand response, to improve the en-
ergy supply capacity of the system, stabilize the load side fluctuation, and promote the system to eliminate wind and solar energy. First, lin-
earize the modeling of related equipment in energy input, multi-energy conversion, multi-energy storage and other links a unified model for
multi- energy conversion of electrical loads is proposed, and the resulting electrical energy storage characteristics are analyzed. Second,
based on the peak-valley time-of-use electricity price, establish three load models that can be reduced, transferable, and replaceable. Final -
ly, considering the four constraints of system operation, taking the lowest comprehensive cost of system operation as the objective function,
the optimization effect of multi-energy conversion power demand response on system operation is studied, modeled by Yalmip modeling lan-
guage, and Cplex solver is called to solve. Based on the optimal solution result of the objective function, the validity and feasibility of the
model in this thesis are verified, which can further reduce the operating cost of the system and maximize the ability of the power system to
absorb wind power.

Key words : multi-energy conversion ; demand response ; optimized operation ; accommodation of wind and solar

SCHRL TP T — P MRS il i e <
B MR EC LD IR A F- 1 g — <R G iy
2, PR G BAT R AT IE . SCIRL2 JBE XS AAA
SRR 5 R AR AV TR IR DA SRl ) 7 2
IR 2 RE AN A, PRI T — R bRk

0 5%

i 175 JE 22 eI N L R A, FEIERE
WIS REAFAR S E R GTIH AN, 7EH P ke it
REJT 2, 3 RAT SR L A e 2= 18], (RN 55 FH )

FAGHCA, ORI 15 T AERemIf th F1ish
IR PR S7 e 2l 3, AT I8 1) 82 i AL REZKF- |
Zefipp R AERE I T A s L T AN KO ERE T H AR

%5 B A :2024-10-04; f& 5] B #A : 2024-12-17
BEETH [ % WA B w i H (5400-202319
244A-1-1-ZN)

SCHRL3 255 R WA R, %5 18 T IREERIGERE fr , H5
AT BTN ) 22 A LB e ol BRI AP Tk
ARG, i AR G G i 2 st , HON REVR L
AT RS S Bk . SCHRL4 DS 1 LR X R SE
IBATHIRE, 5 18 T B U R GLis AT i BEAR
o SCHRISTEEST T ZREE AN L R e A A A E



28 A B~ = g

274

HRPHLECE T . SCRl6] i Rk % %
REAB & P X RGNS R, FIERGIBAT /oK
Wi 7 FH P P BB B AR AR AR B i T R 2R
i RUAR A2 REIR AR G RE DRI L AL S o

SCER [T I TR G I R G, %5 I Z R E IR
UL AR 40 14 22 E T A AR e ELAT B sk ) fAE i T 5
P A B R A )k A ) R 5 22 1) e A Qe 88, T
I Scbe i REVR A R FHAIOR , ik R GLIERE IR )

SCHRL8 1o 1 L 77 2 48 H RO AL I8 B2 vt oK
Wi SO F A PRV Y TR s BE 1 H  SR mig 1iz F F 22 i
BB R RGP Tk . SCRRI9 IERE T
JRCHEL- SRR B BB R B Bl I 15 v, A7 7 L ARG
Berty i Sy RGO, SR T A 2 SR D £
A AIFE T 5 SR WL A 7 Ao 0 A SRR L i AR
T2 AR T i BT RS A FH o SCHR L 10 JAR % 67 A
PE A S0 o0 PTG AT e s T3 28 Bl
LR TR L) 51 A T R G 1A
FFBE IR ALY 22 4t PRIIE T RGTB 17 1 H 8%
P SRR LT DA il ol 28 5 oI i 7 4 A6 5 R
WA B K- K ZRET AN R GE AP, SC B T3
PRz Tr e AR T A /MU R IR% 3 . STk 12]
HEAL T AL SRS T A 25 5 T R R R A
R W AT VR B 35 P2 T T P X SR B IR R ALY
PRERES o SCRRL3 IEAL AL U A 25 B RETR R
Gria AT Il o | T 2R 17, A 21 1 e S A A
H T R R e i 2o SRR 14 i 7 ok
Wi 3 EA T RGBT, I 58507 L& F P A
S I BEAR D LI AR A A BRAR T SR S SRS

Hi 3R A AT LA Y B SCRRG 22 BE e 5
R e R DI A AL TR AR AT 1 R R IE S, E
H R E R RLRIBE SN2 AR B I8
AE AR HRL D SR WA BEEE AR B DL AL LR Y, 256
PEREON-5 Ay DU F) R B 53, X RGHEATER
AR, B IR R GLIs AT I ATV E SRR E Tk
I ZREFH ARG

ZREFAR RGNS O 3AER oy F A e |
i AT A A /N AL R |
U ROBEE AT FHAEFTRE IR, St £ A R AR
FLAR A URE Y AT R I A DL O A% 0 2 R iR
B, B 1 S A 2R R 570 7 9 2 2L
1.1 BB NIZ F

(1) SR el

R 5 Z e e i & (power to gas,
P2G) L AT IC &, T RE TR A L i RIS, n] LLKE

I Y L 78 P2G I A A R RAR AT E
MAE B AN R B B A7 1 AR Al i R e pLak
17 A HL  BR AC LI IHAE IR K L R AR, AT
RRIRF T o CAERHRTEEHLI A T2 A b A
P, =@cQer H, (D)
Krfr: Py, BRI DR Q. WIS
PLHFERY AR I 5 @ IR I LR FEAR AR 5
H, HRINIAE L L9.88 kWh/m’,
(2) EZmMY E9SIM
AL F LW RGA BT T 50T X KOG
A FRA BRI K R TH AR RE T, DRI AS 2% K e e 1
Kot % v B 2 B4, th T H T AR S0
BT ARG ZRE T P2G 2 F A, P2C R
FAi R ) RIS B A S AR ML FE AL,
WA SO JE ] RAR L8 B G DL . AL Ny
o<p;, <P (2)
0<Q.,. <0 (3)
Ao Py QL A3 R o B2 ) 1 2 45 Y T F
HHWE; PR Qe A ni i B M4 B ek
W HE, i 5 R R I i
(3) WOt 14k
3 2 H XU T Sk 2 XL H T
AR A AR R, B iRl
0<P,, <P, (4)
0<P,, <Py, (5)
e Py, 4 ¢ 2R R BN RS LD Py,
Rt BEZIDGAR K AL i s FEL D% Py, oA ¢ B2
PR &R Py, N ¢ BRI GAR K D
1.2 SEEFIRIGEER
22 R 4aE S AR N Y e i A R B AR e T
X, LA R BT Z A AR, P R G kg
ATEEPE SR e FH PSR P REVR T oK, Hige — iRl m]
PATRTAR R A H A% U B RE VRS A 40 () A M PR
P, =nP, (6)
Krf: P, o P, 30T A B i 2R i AL )
Ryom, WAk INRERFARRCR
1.3 fEgEgG—1EE
BN RIBRIR Z R AR EACRS I K 17
SR [0 P e 1 2 ] AT 2 22 RE A R 1A 25 AR R A 2
AT RO B AL G . % S R G i 2R g hE
B W 1]/ = e R ES W SN el e < S U NS ey
E. =(1-&)E,  +Mm,P,,—-P,../mJ)A  (7)
P E, 0 B ZIERER s BIRARE R 1L s &, Wk
RERE B s B9 HHBFER B ., « m,, 23 W AR RERE . s



514

TR BB AR AR ) RGO IE AT 29

HYFERERCR IRERCR s P, .\ P, AP BINIHBEREE s
M TEREDNAR IRET R

2 RN AR

AR SCR FH T H I 5 R AP 1 400 A 280 5 3K i)
N, I B2 8 2 5 e SR By e Y T LT
PREE I B P RE &7 18 B2, A5 P 0 mT DA e 5k 2
HRGEBATIA , SE K b 1) H b

R 071 i 78 Wi o7 BT ARSI A R e £ A 23
AT W96 17457 (curtailable load , CL) A 54 4% 171 faf (shift-
able load, SL) F1 A AT 1 faf (replacable load, RL) -
AN TR BY () 4 AT, 78 T80 [F]— LA A2 045 = I
Fr A IR R BEAAAE R R I 25 7
2.1 FTHIR ST 5 AT EE S S ey

(1) CLAFMEIIT S At

A PR A7 A X6T LA P BT B 107, XTI Ay
e SR AR T ) 9 2R, HART T LA oR

APCLJ = PSL,;|:_ZZ4ECL(t9j)Ap{| (8)

e Po, N o BEZIAT AT R B 5 P, N
SR S R I A7 A 5 B () ORGSR
TR A5 R B, X AR 5 Ap, D j I 2B LA
FXSARAE AR

(2) SLAFHET AT Kt At

RS G 5 R H DB AT AN [ R LA Y 22
FRF BRIV, X 187 A 2 A0 75 >R R e v )
FH, HARI AT LRy

APSL.I = P;)L.:|:‘ZZ4E5L(£9]‘)APE| 9)

Kb PO, N ZI T EERE A W LR & 5 Py, e
SR I TR B far AR A B 5 B (1)) ARG B
FRMER E MR EL Ap, M j B2 AR R (L
22 FAIERAE
APRAR AT B A E T, ZE ST IR AT 0, o e
SRR R R L BRI A R IR IR TR
TMTTE R WA o (B A R R AT E I FE R
TIARET A, LIRRGE R, A AT LIZOR
AP, =-&, Py, (10)
KL P, AR AT L i Py, A H]
KB BXT R I i 5 o, W IVE R LG A
14 1705 2 7 FH 2 A2 A R X iy A 671 iy £ 19 185 4 B
Ry A AR AR A (DR
23k L A SR N A B e AR Al i
AP;,=AP, + AP, + AP, (11)

A AP, Ry ¢ B2 SR N 5 ) S e AR b
23 HARHEE
FH P B S ARG AN T, — A
TR ERR, S — R P S T RS
FH T B m, @A
2
iP;‘;,,

o AP | R ¢ 2 Jy 5 s

(12)

m =

QAR A S Pr BRI 517
B I m SRRk
Sac
¢
St SIAC | AR ¢ AP e

(13)

m,=1

SR S C, WA RIRE#  EA,

T AR, WU 7 P X 5 R i O A 45 2R
T KPR

3 Rggvriifuiatrai

3.1 HirEHE
PAZEE A AR AR b R GeiatT, HbReR
B FE ) LN I SRR e TR AR
PRER ST, AR A% A A R A IR AR 1 A, AL
DGR FRRENR & FAANTHAE— IR BB, AT ABIAR
LN CIE N
F=min{C,, +C,} (14)
K. €, AWHRIESEA; C, NBATHE A
(1) WRE<AC,, -
RG] 5 9 S 2 R T HL 5 5E ) T B
G K RAIR SR GEFF R S P s 1T IHAE . NIk
Wy H I A Sy
C,, = i(P,ﬁu).,k(__, +Q5, k) (15)

Srf Py ok o B2 E SR R IR kR
I 205 SR R A B LA 5 QL S o 2 S A R R
Sk, WIIRE AL

(2) BHAE A C,

C. = ZZwP (16)



30 RN NS 5§27

K i 1,2, 0,5, 900 XU A B DEAR A& HLBIL
IR B REE IR R DL R Z BRI A o, WX
i WIBAEREG P, WRAETE IR 12
3.2 AREE

RGMACIBIT LR RN F B3l 4 KRR
RE I P 20 RE I I B AR B RE I S AR
AU P A i B

(1) BEEZY -

TR AL B AT 2 PRUE R G A P R
DR, A v -, AP v A, T
Py 4 Py + P+ Py + PR = Py = Prg, = Prog, =
P+ P+ P

(17)

P+ P =P+ P,

P + P =P+ P (18)

Qb+ Qo = Qs
K Py, o Py, 200 H R A O FE L DR 7=
IHOR; Py, Py, S0 WA LA B A I FEFL D)% |
R TIH  Pry, Qiﬂ Oy R P2G A AR,
R R R; Pl L P éz\jalb%z ¢ B ZIE b i
HCHL IR FERLIR; Prl | Pl 435K o B 28 A
PRI SEIRIN R P L P Ay B Ve

{0)5 LRI S-S vIE S SIND s 71| b R D O 2
U ESTRSiiT s
(2) RERFARIAELIR
P, <P, <P,
TS,
Py, <Py, <Py,
Proty S Qe S Prs,
e Py, L Pon e BRI R N e Kk L D)
A5 Py P s RIS A ) R N R A

By Py | P SRR LA A B N SR KA Th
A P, P SN P2G BBy N B S
(3) FAREBLAZIR

BBV A M AT A5, T I GE— AR Bk 5
PEAT A
0<P, <uPm™
P SWrT
E™<E, <E™
E.=E,
G20 LR AN éJ‘%"Jj\ﬂvﬁﬁ E ST T I RTIE SN
AL E | E2 5053 0 il B B ) doe )Mk

B RORGHRER s w, N o I ZI R RE LA 7T Ui
E’Jﬁuu B 4] it i 18 7% ) IS 5 L, BRUEM O
515 B, « ., 575 R RE I 5 I8 B SR I A 45 AR 2
i%ﬂ’ﬁ)ﬂl““go

(4) FHP I R 2

FHF T e 5 et 5 2 S i e, i
A LTS B RS, S HE TR 25

SEWAN N VA DAY S s

o=sm,_,<m=<I
{0$m ,,,,,, =m,<1 (21)
s m,, A F PO L 7 20 W T PR AA

o LR B 3R S PO T B T PR EL

4 PR

TG, 0 3 7 T8 22 B e 4 1 H, g SR ) 4
AR AT R e W ) 7 far 2 TR RE BT 2O
RE T 400 2 T it BB 1R A 2 SRORITTT P T P 0 T 4
RAFFAF BRGNS KL 2551847 19 H 5 b
B, 31 BT Matlab -5 19 Yalmip G55 5 #1748
B gL, W ] Cplex 3K fift i 58 i H b o R i A0 A oK
fife , BAASK i AR an & 1 R

‘ TR ‘

ARG 11 fif i
A ||
T 2R 137 I 14 £ A T 2
s PR EAPe SE
VARERAS | ez

il
"
@
%
H

l JEFMatlab - 55 Yalmip T FLAS 8 i CplexcR iR fift l

B1 REMAKERE

Fig. 1 Flow of system optimization solution

5 A

5.1 BN

ARG LR RO H F IS S B, 3
R S AR 3N A L Rl B 10:00—
13:00 ,20:00—23:00 ; fIK#F B A 00:00—08:005F-4F
It EEA 08:00—10:00., 13:00—20:00,23:00—24:00,, 1%
HE IR 1.09 7T/ Wh fIRAHLHT 0.35 70k Wh, - BrHL
#r0.68 TL/KWh 11-3% , 18] 1205 W A SE KRS A A6 M



414

TGS BB AR SRR N ) RGO AR E DTS 31

4.8 70/m’ A A AN HE IS R 0.486 TT/kWh,
F G 2R WA N W23 43 B HL A B 26 DL S UL
PRIy 2R an i 2 & 3 s

1.1 — ——
1.0 ‘
209
=08
<
2 0.7 ==
5:\51046 !
£05
0.4

0.3
00:00 05:00 10:00 15:00 20:00 24:00

i)
—— WA - SR
B2 FHRNAZIES 5 B R B 2

Fig.2 Demand response curves of peak and volley time-of-

use electricity price

0 8 o
00:00 05:00 10:00 15:00  20:00  24:00
%)

— bR

B3 KSR 7 #h 2k
Fig. 3 Predicted output curves of wind and PV
52 BRIBITERILLS
h T IR T 2 RE TR 8 4 F ) 5 SR e I AR
X RGBT AL BN , DL B RS A vy KO A K
RGLAUTIE FRA R, B8 T 2 R R T X
G0, SR
st 1 B I8 E AR RER RS IE T ;
Yy 275 JE 2 RE R A L 75 SR N HEAR Y
ZRGitiaty
TAHEPILNZE A H AR R AL il 5 T Matlab
V-5 B9 Yalmip HEA I 500 R Ge i dEAT 2, I
Cplex 3K i #45% 5 K i
FY S IRERAR iz A IR 1 R
®1 EBBAARFRFLE

Cost of scenes and amont of abandmed wind and

light

LT 2

Table 1

55 WIERAE HEAE BAAE I

32958 7763
22 693 1597

1 30721 2237
2 19 158 3535

2 1T, 5 2 550 LA LG, T RE AR [
iK1 37.64% , A5 KNG E > 7 6 166 kWh, iX
BF i T2 I8 2 Re 45 55 Kot kb, X
JERT AR AR IR & B B e o R AR R 2

il I ZR G BERE T 1] L 2% R I R B ) ek
D, T3 55 2 BTG BE A B AT

Yyt 2 W SR A AR AN 18] 4 515 s o IR 4
R U A B IO ORI 97T, e SR R Y
By 2k P-4

3000

2500
2000} F=a-=-e""

5 SR>

#E,ISOO

E

S 1000
500

0

-500

00:00  05:00 10:00 15:00 20:00  24:00
%)

= SL B CL m=mRL —=— fiAL/RHR AN — o JRALRATH G

B4 =2 FTRNE R AT EHY AR 1 5 fer i 2%
Fig.4 Power load cunes before and after demand response

in scenario 2

3500
3000
2500
2000
1500
1000

500

0
-500
-1 000

-1500 . . . .

00:00  05:00 10:00 15:00 20:00  24:00

fiit %]

g S ARl R

EmESTH = LAk mm IO o i

5 BR2MANERRNIATSH

Fig. 5 Optimized power load distribution in scenario 2

TIH KW

R2 BEBERAPHEE

Table 2 User satisfaction in each scene

i AR AR SRR
1 0.9197 0.9220
2 0.9107 0.9108

H2 AT A, 5% R HAGRET RN L, % 2
FE A A A I e 12 Py FH P R T R 5 e 28 S
BB, NPT RE R ZREHAR T A0
A B BEMF A5 P % R G BEIR LR B AR
53 DHBRE

AR CHET Z e 4 By ok i Be IR B 25 SRR
P, IEE G F P M sk g, SEEE TS 2R A AR TR
Ra i th e MR = 25 A eI R EROLIH N
R 10 BAs, RS 45ie T

(1) S5E5E B AEREAH LL , Z BB i i T iR B
[ L BEAAE IO RR I, vl I 22 R G I RE DR AL 1 i £k
WK & T REIHAIROGEIIBE ST, R i KRR
AP RR R IT I r) BARAIL T 22 A A S B



32 A B~ = g

274

(2) A SCHTEE ST B FR G A V8 B2 A5 R RE 68 5T
Ot K Z R L R R A RS 5, i
Z BB -5 75 SR R L BIb A T AR Gt B4 Bt RE N A £ 7
M, T RS T 2R, B T RGEIHAINOE
AIRE ST, RORFRMR T AMNE BEB A, A5 F) T3 5 &
GLBATHIRRENEMZ T

6 ZEiE

AR SO 25 18 22 e e ) FL T 7 SR R 13 B AR T
JEETHIFE, BARBUCR S A5

(1) TRAIREL T 22 REREH A A OGO T BRAR , 38
AR5 R T AT R ) R SRR R R K A Al
T2 RERE R B, %5 R AR IR B X AL RE TR
T BITE AR, WETEH ) L T 97047 22 R 0 Ay A
B 3B ol TR R HLREAF RSP . ST T 2 RE
BT, NZ REF I R Gl A e i i 34>
D7 TSI ARE Y SCEL T LA O A0 B 2 RE R, 2
5 T REIR B HIRCR

(2) W5 T B IEZ BB AR R G A TE iR
SEIB AT, INBE -l 2 o 2 e A i
VT SEREB R LA P I R 4T
T, 0of RGUE B T — MR, B R R st T R E
P, ZIE RGN RE AR L) S 25 42 AR , LU
L3RG AN AR eR B AL R SLa TIN5 . B

SE 3k
(1] Dk KA IR, % R -

LG R IR R HNEIHA T ST [T ], L TR 2
#,2017,37(16) :4 601-4 609.

WEI Zhinong, ZHANG Side, SUN Guoqiang, et al. Pow-
er-to-gas considered peak load shifting research for inte-
grated electricity and natural- gas energy systems [J].
Proceedings of the CSEE, 2017, 37(16) :4 601-4 609.
e Rkl RR  4F . ZREEAME A REIR R G TT
PeAestse ()] s AiBEN, 2018,3(2) :53-57.

LI Bing, NIU Honghai, CHEN Jun, et al. Optimal opera-
tion of multi-energy collaboration system [J]. Distribut-
ed Energy, 2018, 3(2):53-57.

FEA B LI X, 45 T R SR B K iR B
PR SE A M 10, ) RGERUZ AR B [T 1. v [l v
HLTFE24R,2021,41(13) :4 403-4 414,

CUI Yang, XIU Zhijian, LIU Chuang, et al. Dual level op-
timal dispatch of power system considering demand re-
sponse and pricing strategy on deep peak regulation [J].
Proceedings of the CSEE, 2021, 41(13) :4 403—4 414.
FRAT XIIRBL 1], A 25 RS o RF N B S HLIBR
ARG ] T A3k, 2021,41(9):39-47.
GONG Lingxiao, LIU Tiangi, HE Chuan, et al. Reliabili-
ty evaluation of integrated electricity and natural-gas sys-
tem considering integrated demand response [J]. Elec-
tric Power Automation Equipment, 2021, 41(9) :39-47.
TRV EOBOVE , TRAT, L ZRRH AN R GHRY
AR RE A PR ORI [ ] P R LT AR R
2024,44(13):5 158-5 169.

LI Pai, HUANG Yuehui, ZHANG Jinping, et al. Capacity

(2]

(3]

(4]

(5]

[6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

coordinated optimization of battery, thermal and hydro-
gen storage system for multi-energy complementary pow-
er system[J]. Proceedings of the CSEE, 2024, 44(13) :
5158-5 169.
25X, I, 5 B ISV B A R RE R G
Z b X Zi A REIR R G bR AL R EE [T ). AR 5
AR ,2022,11(5) :1 482-1 491.
LI Hao, LIU Chang, MIAO Bo, et al. Coordinative opti-
mal dispatch of multi-park integrated energy system con-
sidering complementary cooling, heating and power and
energy storage systems [J]. Energy Storage Science and
Technology, 2022, 11(5): 1 482—1 491.
TV R IEHLL, A RRIR BN R Aig T T
BFFEBARZEALT]. LT RE 441, 2018, 38(15) :
4318-4 328.
DING Tao, MU Chenlu, BIE Chaohong, et al. Review of
energy Internet and its operation [J]. Proceedings of the
CSEE, 2018, 38(15):4 318-4 328.
B AR, VDO A5 R e A E e H
BIOLALTE BE B2 A (9 1. B3 R 48 A 3k, 2017,
41(5):22-29.
LUO Chunjian, LI Yaowang, XU Hanping, et al. Influ-
ence of demand response uncertainty on day-ahead opti-
mization dispatching [J]. Automation of Electric Power
Systems, 2017, 41(5) :22-29.
R, SR, PR 2, 5 T B ks B 5 SR o I &%
CSP HLIE S 5 19 LI 49 HORTIRBE L) ], LRI
2020,44(1):183-191.
CUI Yang, ZHANG Huiquan, ZHONG Wuzhi, et al.
Day-ahead scheduling considering participation of price-
based demand response and CSP plant in wind power ac-
commodation [J]. Power System Technology, 2020, 44
(1):183-191.
BURR U AT/IVAR, 38T . 25 2R G i SR g iz A [X
e ALZ AU B i,
2020,41(7):92-99.
WEI Zhenbo, REN Xiaolin, HUANG Yuhan. Multi-ob-
jective optimal dispatch for integrated energy system
considering integrated demand response [J]. Electric
Power Construction, 2020, 41(7):92-99.
ZHU X, SUN Y, YANG J, et al. Day-ahead energy pric-
ing and management method for regional integrated ener-
gy systems considering multi- energy demand responses
[J]. Energy, 2022, 251.
ZEMG , SR L AT, 5 L B T2 T R R A S A
TR 2 B 255 RE IR R SE L AL IR BE Semis [ ). wh =
B T RE24,2021,41(4) : 1 307-1 321.
LI Peng, WU Difan, LI Yuwei, et al. Optimal dispatch of
multi-microgrids integrated energy system based on inte-
grated demand response and stackelberg game [J]. Pro-
ceedings of the CSEE, 2021, 41(4):1 307-1 321.
BURR R, BT . TE R R M AS B 22 ML - UL K 2
BREVR R Gy e R EE (D] o A S &,
2019,39(8):277-285.
WEI Zhenbo, HUANG Yuhan. Decentralized coordinat-
ed dispatch for multiple integrated electricity-gas energy
systems considering demand side management[J]. Elec-
tric Power Automation Equipment, 2019, 39 (8) : 277—
285.
VAR, BT, R, 5 . TE ORI B A
ARTAZE S REIR PRI L AL IR BE LT ). W A B i e s,
2019,39(8) :254-260.
JIANG Yuechun, ZENG Chengyu, HUAN Jiajia, et al.
Integrated energy collaborative optimal dispatch consid-
ering human comfort and flexible load [J]. Electric Pow-
er Automation Equipment, 2019, 39(8) : 254-260.
(RfEHE # & FHWA)



