U ER TR

2024 4F 3 A Electric Power Engineering Technology F43E FH2W

44

DOI:10.12158/§.2096-3203.2024.02.005

HL - SR B R TR R G S 1 IX [l L AL R B

Fobk', £F, RXE, FAE, REA, TR
(1. EMILT A AR R 1T PEFH 110006
2. ZRAbH R ARV TR A2 B, bk Ak 132012)

i EMRHEALSRERLE SRR E T B LM RABITREHFALG AT R, A5 EAHAS
FRTEI BRI B E L, B A RK LB sk, Ay TREEERH T, Ak RAAERE LT

REXM &I H AT HRER, B, L REEBAMEAENBRBEXTHRRER, AL NBT Ak AR
RBN B -R IR SRR R GIRAR G, R L 5 Sk AR SR IR-ARE R % RE, B H BR-ARE A
G R R - R R SRR R R R R AR AR AL G, AR T TR AR b, AT BT AR i g B 24k
KA, BT A 5 AT B R AT UAACLE R B T S8 AL RS R K 2 3R & R AR A A R o @ 09 A 2
Ve, FHER T A 8 B AR Ao XA Bl TAR R E AR A ) TAERE SR BRI M &,
K w-RE SRR ARG SRR B R BT R RS RA TR L HA

HE 525 TM732; TKS1 XHERPRARED : A

0 3l

UTAFER , WU ADEAR A P P4 BE U AR 58 (renew-
able energy system,RES) UG B PR K &, HEzh K
AERAE VR L TR A R LR RE VR R
Ge TR T T4 S I S e P A R 1Y
[, ™ A L RE S H ) R G AL A 2 45 e A ) 11
IO, S B R 7 I 4% 5 4R ) 4 22 1] E R Y X1 IR
o WHERY, i-AEE S REIR R G 2l ) R 58
R TR A KU AT RS R R RE T

FAT, E N ANE Z 2B W - IAR G REIR R G
B 507 S T HISEFE . SR 10] 545

TENAE AR ) ZR G (] IR0 2% B ) 24 SRR
KEHLAIR RS R GEIa AT IR0 , 53 Hr v ) A
J1 2GR PIIRE AT X XU T 4N B 52 0 5 SCHR [ 11 ] 32
% M R M HA S -GG R R A T
PP, B B ) R GERYIE AT RAG PR 2
JRCHLA LATH 49 5 SCHRL 12 J 4368 XU R 30 Bl PR AN 16 <
P, i A P i A A XL R I 7 XU 2 A 3 XS
F i SRR HRT OIS A7 SR, LA XS KU 38 3l
PEFIANE 2 P T SR A PR

Wi RES ZEHLAR 0, BT 1 it 454 FR
Wl TR RGEMREYE Y . AT A AR TR S i RE
TR G 22 G2 RE 8 T8 i 1 11 5 R IR 5 =2 1] 7 °F-
iy , A S5OSER ATFA RE DR Sl PR R A PR AR

W A5 B 29:2023-09-27 ;4591 B H7:2023-12-09
A28 BRaRAFELIH 8RB (52007026)

CE S :2096-3203( 2024) 02-0044-11

JERE -, 3 55 R % 5 50 R R AR RE R, JF 4R
AR S TS e R L SR R S A Sk e
AT RE YR TR R 5 ) R AT SRR T
HE TR, AH LA, Z i fE (hydrogen energy
storage , HES ) "' ¢ 797 W L g B R 9 — R RE R
SCHR[ 15 ] A %8 AU T T AR RE RS 1 A1 2 4 b
HRFRVE I, 2 X3k P - — A R T R S E SUZ L
R DL I Rl R SR AT T A R U Y
FBIE ., SCHR[16-17 ]S HR R I U 1 5 R 5

RER U S 3 77 20 B8 P BRI R s A7 A,
5T H-REEAREIR AR S HES (xS H A

SR, HES 18 T AR RICR 22 1 i 15 HU€ I BE I T
W o S P B AR TR, oy T RUBE S T
FHEREIRBE AL 95, H 52 K555 R i AL
R, 20 i P AR R b it o UL HES A4
Jei , R RGBSt K, HES [ B 8 , 5 3500 A
LRk e i S5 07 i JBE 55 RGHEL 37 B SR AN A T R
R 1 2 B B S HOPA R HES B0 KA
eI g bR F) BV 52 B R A A B JR e e i
IBATIELE S I Z A 2 1 BEUA T 5T 20 T 18] 8K
LS W T BT RS A e N

SCH R —Fh S R HES $OF 5 75 5R 0 B - P
FREIR AR ST 5 A X TR] DIE Ak R R, B,
5 B8 XU AN A 7 M A HL ) R 585 R ) S PR 25 A AT
Wa, 51 HES R XU R 5 HES REGELE A4 A
IR R GE, PR R XU AT 29 L, K XU
AHENES HES B EER SR ARG, 1 2 FL A A A
RORE L b TR BB S FRF- Sh A AR, DASRE v



45 FEE 55 -IR-EER G

REVR R G &G R X L AL IR EE

SiEE R P L PR T A28 5 B, 5 R XU i IR
Gyt 0, 5IARHAZ B 2 5 1, DA B 2% 1 20 X
FLAN B AT X AR VRt ) I )R] R
IR T £ T DX S 0] X DA i A s £ X
JERG TRy F 2 AR

1 & HES WR-HERARIRRR S RER
1.1 & HES WR-AGRaRIRRLKEN

SCH TP A 2R 40 3 A TR (R XU Bk
HALAL) R (S IR IR P L2 ) (HES K AROF- 1y
RGN, Horp HES AL 45 B A Ak U0 SRR
T, AN 1 R o A AT Pl B P A L A
THE KUBEFE AR K LA A ST R AR 2 RE , RIS 7 A
HLRE . HLMRE R i Tt A IR KA S T
AZFAIERR 9 12— B PG 7 5K, 20301 52 B
HLBE M RE A AR 1L Al U FHR A A7
Bt WA — e R R ORI R B . 8K
TR G AT ERAGE ARSI R G

it kbl
B

________________________________________________ G
Ny TR HES
ﬂm%%llﬁﬂﬂllﬁﬂﬁmk—— 4

K |

I LR

— B — HITiR ERwi
TR — ARk — KR

L)
E1 & HES WR-ARERRRRLEN

Fig.1 Structure of integrated electricity and district
heating system with HES

1.2 HES RZiEE
121 FLfe i S Rt i i AR

15 HES RGErb, HUATAE AREH Tt 19 ] AL A R 2
(1) FK(2) Bs

{Ph,t = ntHH2 + Qh!t 1)
m = nHy /Py,

{m,HHz = P, + 0, (2)
N = P/ (mHy,)

APy, P J39108 ¢ s 20 B AR PG F R AR
R A L35 0y, Qe 3901 ¢ B 240 H g A A0
AR R 5 Hy o U R ARAE s m, O o
ZURRR AL RE A4 5 m, DAy o I 220 FRL A AR P Sk
H s e TR R E R AR R T AR

122 fif SRR
El = El—l + Ah lnhPhI - )‘fc LPﬁ: /”ﬂrc
{ e TR (3)
0<A,, +A,, <O
A E O ¢ 2 SR A s A A, 9 AR
i, 2R HES (1858 L AN B[R] 54T
1.2.3 I gl
AL AR AR L T AR 0 2 R A
r,,-T

AT a,t
Th,t+l = Th,t + Cih(Ph'l - thG - Rh - Hh,t)
(4)
AT ea = T
ch,t+1 = Tfo,: * (Z(WAG - Pfc,[ - R, - Hfo,t)
(5)

AT, T, 2050k o I 200 H Al APk L e %)
VEIREE ; €, Cp 73 30 D H e A F0RRE 1t 1) 4R
Ry, Ry J3 570 Ay v, e R RO AL P b 1) BB 5 0, 0, 53 9]
Shy v i S SRR T RE S R IR R
G3I01A ¢ Ik 22 v g R R P Tt PR AS H A A 4 1
TN A AG AL FRK S AT B RS T, Ol ¢ I
ZIW PSR T ; AT Sy B il B2 AR A8 o DU AR iy
HHRAS (state of charge,SOC) A7)
Ch( Th,z - Tmin) + C&( ch,r - Tmin)

R A TE A O
o Hyoe At NN ZIRY AR SOC; T, (T, 30 Y,
iR R FTAZRRE F v A Bl RE T BRI R
1.2.4 K ) FussT ) X Rl A2

Pw,d,j,r = Pw,j,t = Pw,j,t = Pw,j,t = Pw

¥ e Gu (7)
S LP, Py SYI B A RSB
ALHN DRI LB P, P, 42
o ¢ HEAES AR U AL VPR 306 P, X
T EBG G ARG
12,5 AT

N, Ny

Ny
Z Pw,s,j,l + z (Pfu,H,t, - Ph,H,z) = z Pw,j,f (8)
= =1 i=1

Ko P W A HLIGTE ¢ 5 200 IF R 2 28
Py Py, 200005 H A~ HES AORRRE R % HEL 1)
A RAEAE T DD Ny S XL 80 s Ny, HES
1.3 AFHEER

1 IR SR b SR AP BOR , 52 B A 8] B
TAFEREEUT 2 119 X0 FARE 1Y 7 oK A0 [l A A, I3
R ASEAE LR I 22 A FARE R S IR IX A 1) 2R
oA LR . 7F HES %0, i ff Fniskiet



& AH) ALK 46

FEL L 20 i ot T 3 % WAt ) g XL R B 8 ey
RS PLGRAR 19 D) 2%, O SLBLX — H AR, P R 4
ONUATfolf A8 7 1 1) e TR IR I AR AR B 2k
N\ RS A T R AT AR (] R i) JOFE R v B B A
REAERF HBUE AR IR IR, (i R GL eS8 A AL
R FRETR R EE IR ROR T FEb P R 2
AR DL T BB R G2 A 3R 3l RUORIERARE
W Rua T s 18 KU i i 18 00 1, 287 R 5o
TR A BE R A7 AR , () IR R4 ri Al 99 A I E o

L, fE B A RE R F 4 UT ), O 1 B iR HES &
GRAGELT AR L AR IR I S o AT
R YT BRI FR N -

QH2,1 = QHz,t—l + mh( Qh,: + ch,z - ann,t) - chcrmul,t

(9)
S Qu o ¢ I AR TE B ., o R
BRHORS Q. Qo S B 1 20 HES RELIHE
DA BB BB R 5.

2 EEHES WRE-AESHERZERK
(8] 1L 8 EE AR R

2.1 BiREH

ARyt 04 18] B 2 0 45 FL A A A48} F
o Bk s 47, £E F B G AT IR 00T, F A
IR F L A A T 4 v B HL A E A I BE
B IS T, S B0H e R R AR b K I R E AT
AR TAUE TARRIZE ARG T, Wi HES R 48
MIRERERCR' ™ . HES REGH 75 2K 5 R L%
I ATAROL SR, 2 IUIRE 10 3 251 a2 it o
X[ A RTT o PR, SO I 42 H 90 JRE A Y
HYIB AT BUAALAE B FAILLE X 3 I K (com-
bined heat and power, CHP ) #l41 . HES & & )iz 17
AR DA R FBILZEL X XU HL AN S A g 258 ) 3 B AR
UL 7E AV DX JE) B 5 T, 4 i XUH 37 9 1 2
IR B AN E

T N Ny
min 2 z CL'P[,I + z C\\in(lP»\,j,I +
7 i=1 i=1

Ny
Z CCHP(Pn,t + Qn,t) +
n=1

Nu,

Z (cfvao,H,z + chPh,H,t + CshEt) +

H=1

Ny Ny
i=1 j=1

Sit ZI (Pw,d,j,t - f)w,j,p> ] } (1())

KEP 1€ \Cyind ~Ccnp ﬁ%u%ﬁ%ﬂ*ﬂéﬂ DU L . CHP
P A FALLIB AT AR 5 ¢, v 73 00 0 LA A MR
B IS T AR 5 ¢, DA ik S P P07 2 5 8L A
AR e, SR PTYRATLAE XS XU R A S 23 23 Y B 9 7B i
AP, e RS @ G PV 15 P, Q. 5
Bk ¢ W Z0EE n & CHP HLALAHL ) A TT 5,
e w25 Al HLA S S BT S 5 KA
B AR PR s N Ry AHLZE i s Ny oy CHP HLZH
B .
22 HREH
2.2.1 B RGLR KA

(1) CHP HLEHH SIZYHR

CHP L4 1y vy BE A0 AR B 4ap b n =X (11) Ak
(12) FiR 18 BB LR AT I (13) i (14)
TR o

Ng
Pn,r = z‘sn,k,tpn,k,CHP (11)
k[\:

Qn,t = kzlan,k,ron,k,(lm’ (12)
0<6,,, =1 (13)

Nk
N 8,4 =1 (14)

=1
Qu. = cumenp (T, = T, ) (15)
Towin =T, <T, . (16)
T,wns<T,<T,, .. (17)

A N & RBOR 6,9 ¢ I %) CHP HLAH
H"Jzﬂﬁg\ﬁ;Pn,hCHP \Qn,k,(:HPﬁ%Ujﬂ% n IL:T CHP #L
LB TR AT I A A AR A b A A 1 H 2y 56 A ATy
ey IR EEIREE s meyy , T ASG PR 4519 1
p KBRS T, T, 20 50 835 5L p AR A K 3t 2 A
KR 3 T, s T i 73500 01 05 p AR B PR IKC R
BEE IR T, o T i 70 R 05 p AL B [ KR
JEE MR

(2) PR B AR,

BEITA A p B BE 2R A I8 (A5 L A [m] 3 4
) iR AF T AL IR S IR, s (18)
N

Np Np

Tnut,p Z mnut,p = Z min,pTin,p ( 18)
p=1 p=1

ANy ARG s m,,,, o, 200 O
EFN KA S p A BRI T, T, 20
A AT 11 R p AR Kl B A [ KGl BE

(3) MEBFELIH

AP BN, R KRR K
7 St B ] a0 (19) 35



47 LR T

RER 2 58 B 4 X LAk 18 2

AL,

T,ﬂ = (Tl start, ¢ T )eiﬁ + T‘“‘v’ (19>
ﬁtij : TI,,end t / start, L]j\%ljjg ﬁ L E t Hﬁzué@j{%?ﬂ%

JEFNE Sl 5 T, Oh ¢ P20 ARG s A DA IE Y
P REG L, R s m, A E L AE ¢ 15 %)
K B i .

(4) ST AR

WL AR N (20) B

HL,i = chL,i(Ts,i - Tr,i) (20)

AP AR s my T B
==

(5) I RGN R

Z,I thermal,n,L + Z,I Qn,l = Qz, (21>
A Q0 ¢ PRI AT
222 WARGHRFMN
U)%%i%@%ﬁ
ZP + ZPW SyJst ZNPnJ:Dt (22)
f¢DﬁtﬁﬂM%ﬁﬁo
(2) WAL 2
Pows=P,6,<P, (23)
2P o P SRS 6 #ﬂﬂﬁﬁ%ﬁﬁ%
T@ﬁt@o

(3) MY asf7 i S XA IA(T) .
(4) HHHLALES 210

-R At<P,, -P,, <R, A (24)
- Rd,iAt = Pi,t - Pi,z—l = Rd,iAt (25)
KR, R, IR @ G F LA 1 R e

A AR e/ MG A 2 5 Ae iy PRI TR JEE
(5) WHLPLALIERE 2 N2

Ne
Z min(Pi,max - Pi,t ’Ru,iAt) B Rd (26)
i=1

Ne
Zmln(P =P, . RyA) =R,

'VPRﬁ%ﬂm%%m%%m
(6) LRtk hRAN,

(27)

L = 2 Gl-iPi,t - z Gl-bDb,z + z Gl-ij,j,t = Z
(28)
K L L B AL FR A b B

Gri G G A ALAL  CHP HLZLFI XU ALAL
XS LA LR RS 5 Ny WL ) R GET RO
3D, TR b AE ¢ IR AT

(7) 25t ek s AR,

Ng Ng
Ru,t = min{ ZPi,t + 2 (Pi,max - Pi,t) +
=1 iz

Ny Ng
Z Pw,s,j,t - Z Pload,b,t} =0 (29)
j=1 b=1

Ng Ng
R, = min{ - ZPL, + Z (P, -
N
ZPW _}t+zplll)t}20 (30)

AV LRV N o 2l PSR k2 4 T R S N L
3Py 0 N ¢ RIS b AT
(8) =l it PR IR

Ng NN
Ll,(] = mln{ Z Gl-iPi,l + 2 Gl-an,t +
=1 n=1
Ny Np
z G[j w,j,t bz Gl-bPluad,b,[ } = P[ (31)
=1
Ng NN
Ll,u = mln{ Z Gl-LPi,l + 2 Gl-an,t +
=1 n=1
Ny Ng
Z Gl»ij,j,l - Z Gl-bPluad,l/,l } = - Pl (32>
ALy L IR o B 2 5T Sk LA R T

RN E R P oA L ABSR A5 G, o0 i b X4 %
I R R IR
2.2.3 HES &G &4

(1) PpRAR,

0P, <P (33)
0P, <Py (34)
0< Qi < O (35)
0<0Qu: < Quovne (36)

APy N ¢ ISR AE L IR B BRS Pra
PIRAEE AL G TR v e o Y N R
A7 IR R BR Qr e, N ¢ B 200 HL UM 7 A
R LR,
(2) fEREARZIN.
E

wn S E, < E (37)
E, =E, (38)
KA E o B 000 gt EHEA i B RS E )

%ﬁﬂ%a%%%%%%l%ﬁﬁ%ﬁﬂ%a%m
At X (38) R fift A Mk U A R 7E H R
SR IR AR{EAE

3 1REIRME

31 BE—REXSHRLIE
XY X TR] O A I B AT E D LR



& AH) ALK 48

o =,

minﬁf(x7y’2/’:)7)
REVEVEVS

<>

IS S Xy Sy S

<>

— 39
5,51 C [yaur.] (%)

st [A B]m <D

I f 09 B bR eR G o S R RLHILER 9 i 1 D) 3R, 2
SE ARy Sy XU S 1 D RN S AR 5 [y

y 1o R SRV R DXCTR] 5 [y s v, ] A KU TR0 IXC ) 5
A B Dy ZBUEIE
R R A H A R
A, x +max(B,y) <D, Vm
{ ; i (40)
s.t. ysy=sy

i (41)
sit. O=spu=<l1
AP AR A, B, D, 73BN A B D
% m 17,
A1) 5 Ry BUR A, 30 5 AR ME K fife . R,
R TR ) R A g B TR 2 (41) TR R Ak
[7) RS A g SR {5 1) A
min (A, x +Bm£f+)lm) VYm

VAN

rm+mﬂ&@+uﬁ—ﬁ)<anvm

st A, = A3 -9 (42)

Awe =0
A, A R A, 0 A, 55 x SRR
A BRI A S SRR s, UL B B g
BRI (LI RO
min f(x,7,5)

Y

s.t. A, x+ Bmif +A, <D,

/\mBBm<5/_i/) (43)

)\ mx 2 0

<

XASXSXy Sy S

<>

Y= vy Sy,

FESEBRML A, 120458 7 Ay U R B A LK)
(0] &5, AT CPLEX SR &R 1 7oK A% o
3.2 EEBEUEKER

FR i R A 48 0 7 i, Rl A R R (R e b A

TUHAL BRI
é‘%a %I/\ 2 /I\/E% Wu,z%ﬂ Wd,z :

Ny

Wuyt = 2 <Pw,u,j,[ - ﬁw,j,l)
j=1
' (44)

Ny
Wd,t = z (gw,j,t - Pw.d.j,z)
j=1

S W, W 0 0020 B [ S 70
B F AT

SR BIAIE S 5P T 5, BESCRE AT 8 61
ALY 2 A A PSS T 56

Aq u,t =Sqqul
P, (45)
Aq,d,t = Sq,sz,z
N¢
Yos,. =1 (46)
q

SCHLA, A, A G o & TR 4
M 4 R ] P 30 2 ) R AP 5 s,
J ¢ BEZIS g TR S 5H T

BRI E BLF ,
G 5 FH 2 R S 2 B P B o R 2 RN 2K (47) — 3k
(50) i 7% -

Ny

Ng Ng Ny
{lef[.l + zlAq,u,t + 25)“',;',; - Z aj,z = D:
1= q= 7=

Jj=1

OsP,;, -P,,, s—q,

(47)
Ne Ne Ny Ny
{z Pq,t - ZAq,d,t + 2 f)w,j,[ + ZBj,t = Dt
q=1 q=1 j=1 j=1
0 = P»\,j,l - Ew,]l = :8/',1
(48)

q
N Nw

21 Gl-jiw,j,t - 21 T = éz <50)

J 7=
0 =- G[,](Pw,j’, - ]jw,j,t) = 77[—_/,t

AP G, NATHLAL g XL | B9 R RS A 1
;B 3 g 3 (29) (3 (30) (9 RS 1 28 Ht s ey,
7, o0 (31) (3U(32) A XA

IR ST B2 R DX TR (AR L -



49 FoE 5 A -G REIR A S G R X LA IR

T Ng Ny
min 2 2 CiPi,[ + z Cwin(le,j,[ +
t i=1 j=1
f\“'n2

Nx
Z CCHP<Pn,t + Qn,t) + Z (cchfo,H,t +
n=1

H=1
Ny

ChPh,H,z + cshEt) + 2 Ci(Ai,u,t + Ai,d,p)
iz

s.t. () —2(4)
A (1) — =K (29)
H(35)— K (46)

(51)

i IR R, XUZ A TR fh o 2

BRI AR, Al R AL R i CPLEX JEAT
;J%ﬁg:o

4 BHISH

XFUCHERY 5 5 R R GE-6 1T AT RS L
TAHRMIX LS REIR R G AT /A e, T &
T {1 F0 5k . CPU Core i5-6267U , 3451 2.90 GHz P
17 8.00 GB, JH B 401 4 24 h,

41 PIM-5 T EBARE-6TRANES
4.1.1 BHIRGENSE

B2 HEBI RGN, AE I RGETT R
i D ESE 2 4~ CHP HL4L; CHP HLALIE $2 78 W)
WAL B HRAATET A B.C D I E T R 4
5.6, HES 24t 5 X %82, 1 il — A M-I &
ARG, 1 MK 2 305 H TS HLALN FESHL,
HES RGESHOE W SCHR 14] , 18] 3 Ay 6 fif BN A

PIM-55 fiHL 1 R 40 6T I R G

2 PIM-5TimBARSE6 TRANERS
Fig.2 The structure of PJM-5 bus electricity
system-6 node district heating system
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Table 1 Basic data of thermal power plants ( PJM-5
bus electricity system-6 node district heating system)

KA/ P./MW P_. /MW

L Rt (GE-Mwly e min
Gl 1 100.51 220 66
G2 1 107.69 200 60
G3 3 215.39 420 126
G5 5 71.80 600 180

#®2 CHP HIAEARSH(PIM-5F S

Table 2 Basic data of CHP units ( PUM-5 bus elec-
tricity system-6 node district heating system)

LR A/
=
i Bt M)
(G4) . .

CHP1 (0,40) (20.96,30) (40,63) (0,100) 143.59 215.39
CHP2 (0,40) (20.96,30) (40,63) (0,100) 143.59 215.39
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Fig.4 Real-time dispatch results of HES system
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Table 3 Comparison of dispatching results
in scenario 1 and scenario 2
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Table 4 Comparison of different optimal methods
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Table 5 Basic data of thermal power plants
(taihe integrated energy system)

g BORAp nw bW
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Gl 71.80 44 13.2
G2 100.51 40 12.0
G3 107.69 84 25.2
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Gs 179.49 60 36.0
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Table 6 Basic data of CHP units

(taihe integrated energy system)
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Table 7 Optimization dispatching results
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Robust interval optimal dispatch of integrated electricity and district heating system
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Abstract: The integration of energy storage and wind power is an effective solution to address the challenge of system stability.

Hydrogen energy storage system offers large storage capacities to supply electricity, making it highly promising for large-scale

consumption of wind power. However, due to the uncertainty of wind power, the thermal demand of hydrogen energy storage

system is uncertain when the system switches operation modes frequently. Therefore , the thermal energy demand of the hydrogen

storage system in intermittent mode is considered comprehensively. Initially, the basic structure of the electricity and heat

integrated energy system connected to the hydrogen energy storage system is introduced, and a wind-hydrogen hybrid system

composed of a wind farm and hydrogen energy storage is described. Furthermore,a robust interval optimization dispatch model

for the electricity-heat integrated energy system is proposed, taking into account the uncertainty of the thermal balance demand

of the wind-hydrogen hybrid system. Finally,based on the duality theory,the proposed model is transformed into a mixed-integer

linear programming problem. By comparing and analyzing the optimization results of various scenarios through numerical

examples, the effectiveness of hydrogen energy storage in promoting wind power consumption and increasing the comprehensive

energy utilization rate of the system is verified. Tt is also demonstrated that the system’s efficiency can be improved by

considering the working temperature of electrolytic and fuel cell, leading to an increase in the grid-connected power of wind

farms.

Keywords : integrated electricity and district heating system ; robust interval dispatch; demand of heat balance ; wind-hydrogen

hybrid system;energy conversion;wind power accommodation
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