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Fig. 1 Schematic diagram of solar-biogas integrated

energy system
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Fig.2  Joint optimization framework

F bR — 870, B AR 2 BB A 25 2R R [0l 4y B )R AT 1%
POTEE, BR 15 M B A  Ais A7 5 %8
21 EEMRAER

F b eR 5
LEBR LR BRI R GEAE MORAS i IO AR, H AR PR
R -

2.1.1

Min fop = Co = C + €% G,y (19)
R B R A, T 5 €48 47 A, T

C—SELEP A TE- €, T HISL(20)3157
C.= ENLU(:,iR; (20)

K N5 i B KW h; U —— 5% i (57 2
B A, TOAW ; O—— WS E A R——F0F i R4, 7T
i (21)iH5 .

B r(1+r)
o1 (21)
Ao ——FIH,H 6% ;n——1 & F1 a0

ARIBAT ISR LE Y FURORL(C) CRARR(C,) (HIMEE
FIFAR (C ) FUBRHEBORA o TR IE T

C=>Chu
d=1

= ?(CM«/ + Cng.d + and.d + Cn'CE.d)
K. C,—— Bl , Ji/kg; Cor——h &  kgo HIZATHUA
(C,..) H T2 EABE R A o
Y3 AN

(22)

C.= 2 N Uy, (23)
icn

Uy~ | AL LR A, JE/kW
B AT LR AL HE RO AR A E A R HE A
ﬁﬂ‘j:
C.=Cry+Coy+CrCy
K. C—RBL, JT/kgo
212 R
R BRI P S AR g Sk AR R UK FLPILAL R BOK
GRS MR N 5|
X, =DV NV ] (25)
LD, —— RS H 8, Nm'/d, ARG W LA i 45 25
i, KT LGE e Dy, AR RN
2.1.3 KA
AL T A AT 2

(24)

0 <Dy, < Dy s (26)
OSSN, <N, w (27)
0 <Ny S N s (28)



630 RS KRS H RS SaRIRAR A ST E I 195

22 TEMALER

22.1 Hinekgk
TR, b AR S A RO AR e/ MER G H
BATIAS B bR R R A
min f,.. = Co, (30)

P,
Co(u,d =W,y QLH\ +C Mg

2
':z b () + Fy g (1)) AL = DhiuQLHV:| +
i

Cog+ CoptioFru + z[ grid (1) + C(:ll"gl-id)Egrid,,d(t)}
(31)

24
1, z(Flvpgu,(l(z) +F,(t)At - DL, >0
o, =1 ") (32)
0, E(Fbpgu.d(z) + Fb.d(t))Al - DL, <0
t=1

24

Dbm bio? E(Fbpgu,(l(t) + Flul(t))At - Dbiu bio = 0

t=1

2
Fria = z bpgu.d (¢) + Fy (1))At,

o
=

11111

(Fipa (1) + F\,(8))At = Dy, L, < 0O

(33)
Ay, SRR 5 kg/ (kW +h) s, ——RIR SRR
HEjik A 7, kg/(kW <h) s F BB HE R T, kg/ (KW <h)
P, —?Jk mra% 7E/m Pgd m’]%fﬂﬁﬂl% IR

11111

*4E’J$ﬁ$ﬂ0|u_5%m,w —li‘éﬁkﬁﬁﬁk %Ed]%r’ﬁbjo

222 PRAER
TR SRR AT AR AL R L TR R
X, =[E,,(1),E,,(24)] (34)

223 gAY

THAR LA i 5 ARERE A RO BB 1 — B
DR IEATOEAL e m 45 20 A A S s (. 0E T W R T A K
FE I A VBRI A BB T R IR KPR b R R A i AR )AL AR
MR g A AR, AT LA HAb B R B AT R .

BAT PR A A A2 i B - 2 O, TR I A2 1 A A A 24 0
T R I 1 SRS 15 A S 4 v U 7 i e B 2 I A I BB, DT
LI L A, A0 B

EF“ )AL < Dy Q. (35)

0<E,,(t)<N (36)

2.3 REEFIE
SR figp b RBERY  ABIE SR A R A ik i AR B
T TR I L A A R SR R il e A

AR HRACAC BRI 1T 7 BRI A7 A e /ME, 285
K 2 SRR R T B A R B AR SORAS AT R AT 2% AT
B RARBI RS RIS T3

3 BHIaH

3.1 SHIEE

VAP 1 BT 7R 2R 58 R T 8 X 42, S 4 Je SR A b ), R FH AL
LSBT X (R B ffr (2 G IR RIA ) 4R 7
faf o 1l 3 RNl 4 53 5 JE 7R T BB B S AR e RN B e 1R G o
Fe 1R 2 AN T IR I R E AT SRR SEL % 3
G T Ay L RHERC AR ROk 0.968 kg/(kW -h) BB
B 0.3 To/kg. 1&&?’5%%?5%%5&71@@ 3000 JG/m* 2! L)

FEIERHMAAS A 250 T2, RIRSFNTHS AR SHULE 4.
1.0-
Z
=08
ﬁé@
= 0.6
&
d 04t
5
5 02
0.0
NAISHEN I
s Z1
- HZ —o— it e BT
B3 B HROR S 2 b TR

Fig. 3 photovoltaic unit capacity output power on typical days

200 40
150 - 4130
g ©
= 100 [ 20 #{
=4 i)
50 110
0 6 NI Q S O Q oo
NENFNTRN NI NN

S RN RS AR \"»\"C"
g
—— —— % ——
o FANUNH
30
120 9
]
110 &

0 0
Q° QQ Q“ Q° QQ Q° QQ QQ QQ Q° QQ N

I I NSNS
HT?J
b. 1 ZE



196 KooWo B ¥ 476
150 6 F4 BESRASEASH
3 Table 4 Technical parameters of biogas and natural gas
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Fig. 4 Loads on typical days
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Tablel Main economic parameters of devices
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Table 2 Efficiency parameters of devices
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Table 5 Comparison of capacity configuration results
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Table 6 Economic differences of five scenarios
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Fig. 5 power supply proportion of each device in five scenarios
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JOINT OPTIMAZATION OF CAPACITY AND OPERATION FOR
INTEGRATED ENERGY SYSTEMS COUPLED WITH SOLAR
ENERGY AND BIOGAS
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Abstract: An integrated energy system coupled with solar energy and biogas is designed in this study, and a joint optimization method

of capacity and operation is proposed. Firstly, a thermodynamic model of biogas production is introduced, and a capacity-operation two-

layer optimization model is constructed. The upper layer optimizes the size of the biogas digester and the capacity of energy conversion

and energy storage equipment to minimize the annual total cost. The lower layer takes the upper-layer results as constraints to optimize

the operation plan of energy conversion and energy storage equipment, minimizing the operation cost. Secondly, by integrating the

nonlinear programming method into the genetic algorithm, the model is solved to determine the optimal capacity configuration and

operation scheme of the system. Finally, five simulation scenarios are used to verify the effectiveness of the proposed system and the

joint optimization method. The results show that the integrated energy system optimized by the proposed method has the best economic

performance, and the energy consumption scheme is efficient and reasonable.
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