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Fig. 2 Schematic diagram of the integrated energy
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Ctotal,max - Ctotal,min

P Dimismax A mis min 73 51 0 H AR 109 BRIS 5 KAE
FildR /ME 5 Ciotal,max ! Ctotal,minﬁﬁl“ﬂ‘j Hbr 2 i HS
I RAB A d5c /ME

K FHORE A FE U0 A0 530 1 290 X 5 T 1) 80 3R B0k i
16 J5 B BH AR ) EATOR i, Bk R K 3
FIr7

3 BHRESHH

3.1 EfER

B OGRS B R L B 2R R A A3 A A U
S EE S % S0k [22], HOH oA il 4 5 4 fy
N, NIRRT ARG L Ot R R B 28 B ey YT
PIEINE 1R, RERTERA KRR 5 S5
mE 2, 3R, MBS EE 4R, K.
Kyg« Kenpyo Kenairs Kepy M Kep air BUH HI SCHR [23]
[ERIVE 2§ =N N



ﬁlﬁﬁﬂ%ﬁ%ﬁﬂ‘]

«gﬁuaxa;mil
$£1038 EHZE: ETWFERGEXCYBEMHURNELSEZEREREZTENR Eﬂ*ﬁﬁ*
i -
I Hr
12+ /'""\
VIR, RERTHAA . B ol = A
B VI _ / "
* | f \/A
AR FIENE, FHART S -4 / \
AR, R BE 4 BT DA ® J \
4 /'\'~ \
_I/._-
i . 8\
(?0:00 04:00 08;00 ]2:00 16;00 20:00 24;00
I %)
7 a) JAE F 431 0 24
¢ 400 - 3
7 T SE L 40 A R o \_/-
LR 2 1T e 300
| E 250
g
! A 200 "
o
SRS zgz 150 /
100 {r \l
3 PSO BAKMRIE 50l / \
Fig. 3  Solution flow chart of PSO algorithm Jre— . : .\----
00:00 04:00 08:00 12:00 16:00 20:00 24:00
s gy gk i1
32 ‘%w“”%ﬁfﬁ N b) IR IE F1 415 1
WE R TR AL B A RS R 2 000, Feok 5
ACIR B R 300, WS HIERZE R 103, £S5 H | e
PR AL IR 89 MO 055 A B U 36 2 46 12 6 B 0L I BB A / pa—y
Ao : 650 |- !
5 S ol Ak B4 5 R XL L BIL 4 4 AT Y ) 4 = 600} /
i MRS AL, IR BEILE S . Bk A & 550l /
R IIR, ERF . AFTEBTREAM. K 500-'\\ ‘
MR . £ W HEARE N B IR, L 450 - /
T_A &3 é ’ ;H\: Jjj ifi‘ %J /jﬁ ?%: Eyq E‘ jt ﬂ: /E\: 'f)@ 3 /I\ 4.0(?0:00 04I:00 08;00 12200 16:00 20;00 24;00
FA o 2
o) FUB A 2
@6ﬁﬁ%RwC1%%ﬁ%wmﬂﬁﬁn i
RETR RO sr i okl i 0 A ol 3 HE B a0 BT, B4 KR EBEE. HE S gk
RSOC Z 5 RN ICE A IE RS AT BEWS A 3L Fig. 4 One-day profiles of wind velocity, solar radiation
TR F B R, B35 Eke, Wh and load

RSOC M KA 55 4 B IR R B AE KOR W M e b A7 AFTIORAIARNTE . FH . K70

100%, i A4 & RSOC FY4EFe i i i3 gk W RSOC 2 REGIL Ay oi A, oy T KOG i ) 4%

P HL K fi&, RSOC 4T SOFC #ixUk LBt 47 fa 4. 7rrh
K 7 a) B RSOC AWM RGE LML 1 FHTANE, KOt h#m, #taina)s

O3 . MA4EIM KT, RSOC 1 SOFC # X iz M IJCA&, RSOC LA SOEC #2 iz 171 9 2 &

IR R T SOEC B, A HEBir RN T BT

SOEC #ixX ., It4h, £ SOFC #i:XF, RSOC 7 fiti U HE R J1 43 1 5 RSOC i A7 L xUAH ¢, I

27



X1 ARAFTHEHRE, XREBEMGH AT HF

o B Bl

Table 1 The average wind speed, global irradiance and
load in four seasons!??

Y R#/(msT) 5 RSB /(W-m2) B T kW

FZE 6.31 1935 643

CES 5.10 337.3 651

k= 5.53 311.2 636

X5 7.30 163.5 580

k2 EEETARAR
Table 2 The capital cost of each unit?

B BRORA A A FEHORA  Arfi/AE
KWL 7 250/(0TkW") 580/(7C-(kW-4F) ) _ 20
JEfk - 7000/0C-kW ) 560/(7G-(kKW-4F) ) . %

RSOC 16 244/(JG- kW) 650/(JG-(kW-4E) 1) 4 873/0G-kW-) 5
fHEHE 15 000/(UG-kg") 450/ OG-(kg-4F)") 8000/(t-kg’) 5

* 3 HEMELZBHISHEXSHR
Table 3 The related parameters of the pollutant dis-
charge of the traditional coal-fired power generation?’]

1554 Hel/ HEIE/ bRkl
(e (g:(kW-h) ) (OL kg Grkgh
CO, 86.4725 0.02275 0.01768
SO, 0.1083~3.9446 5.9995 4.6501
NO,  0.1547~3.0938 7.995 6.1997

R4 HMUEBASY

Table 4 Input parameters of the planning model
e Bl TR ZHL fH
Ko 0.000 0668 PsoEc madkW 6 000
K., 0.4496 Psorcmin/kW 60
Kenhyo 0.0383 Psorc max/ kKW 3 000
Keh air 0.0374 Usogc.min/kW 600
Kep.hy 0.1973 Usorcmax/kW 600
Kep air 0.1364 Pt min/MPa 20
Psorc,min/ kW 120 Pianie max/MPa 45

*k5 REBRRERE
Table 5 The optimal capacity of each unit

PR TIL B 2 o A¢IER

1 % AL D kW 727
JEARBEZ I E L4 kW 1231
RSOCHRGLHE P Z/kW 792
il AR /m? 17
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Fig. 6 The redundant and lacking power distributions of
the system
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Table 6 Comparison of the source-load matching with
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Capacity Planning of Integrated Energy System of Wind Photovoltaic and
Hydrogen Based on Reversible Solid Oxide Cell

DOU Zhenlan!, YUAN Benfeng?, ZHANG Chunyan', XIAO Guoping?, WANG Jiangiang?

(1. State Grid Shanghai Municipal Electric Power Company, Shanghai 200023, China; 2. Shanghai Institute of
Applied Physics, CAS, Shanghai 201800, China)

Abstract: As a new energy storage technology, reversible solid oxide cell (RSOC) can promote the renewable energy consumption
and improve the system efficiency. Therefore, a capacity planning method of an integrated energy system of wind photovoltaic and
hydrogen based on RSOC is proposed. Firstly, the planning model of the integrated energy system of wind photovoltaic and
hydrogen is established, considering the constraints of the high energy consumption of the balance of plant (BOP) system and the
limited power regulation of the RSOC system. Secondly, the particle swarm optimization (PSO) algorithm is used to solve this
planning problem, aiming at minimizing the annual redundant and lacking power, and investment cost. Finally, the system planning
sensitivity analysis is performed for the uncertain factors of the RSOC cost and hydrogen price. The simulation results show that the
proposed method can obtain a reasonable configuration scheme, greatly reducing the redundant and lacking power and improving the
flexibility of the system resource allocation.
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