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Fig. 1 IES technology architecture
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3.136 kg/m®, XF I () e HE B AS S 0.156 8 JT/m’,

FE LR WF 58300 B 26 1 R 7 AR R T B RE Y
KARSR M 0.1027 m3/(kW-h), 1% X 3 4F 1 ff oy
5138160kW, # HAS S LR, & ERIHA R
3000 kW, &AW 39 o0, BRIk
T3 4m 20 4ETHE, A5 BBR R I B 1 AL AR
9 0.288 1 JG/(kW-h); 1% 5 2 761 5 1 LAl L3 fn
KRR be 1 45 HE A Bk BUAS 0.108 JT/m3, By
0.0111 J5/(kW-h), 153 F1% 5 2 T A bk hoak,
A 0.2992 JG/(kW-h); 5t 3 % B KSR LCA ik
HER AR 0.1568 Jt/m3, IR 0.0161 JT/(kW-h), I
503 MR LIS S B AR RO AR 5 E 53
BRHER A Z 1, Bl 0.3042 JT/(kW-h).

Z % EDERAT I 2 i EDBAR 7l & T
BRI ), JEAR Y B AR B 0.466 9 JT/(KW-h),
A 1, HRADGR &R HE R ECH 86 g/(kW-h),
FERAN R 50 JT/e B, RIS HE A R 0.004 3 T/
(kW-h), H 3 P8 0 AR B A5 2] 64k LCA
AR 0.4721 TC/(KW-h).,

% 2% SCHR [24] HhoxF I 28 X T %6 U8 L IX Y A
58, BOE Y KUHLEE B AR Ty 0.427 9 J6/(kW-h).
AL LCA B HE T 22 %% 9.5 g/(kW-h),  BIVER HE ik i A<
2974 0.0005 J6/(kW-h), 75 F| XML LCA B B B A
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4 0.4284 JL/(kW-h),

PO T, XU AR 5138160 kW, #7
AR AE R IO T4 5 O 3000 kW, LA #R
TR A B R 900 T T, 4% BRI BT 4 Ay
20 AETHEA, HLAN FROY TR AR DR o I R AR AT 2B
0.881 JT/(kW-h), AL HEHAA COP Jy 4, 15 3| H4
B H A AN 0.2921 T6/(KW-h).

I R 50 1 W R R 5 PR T 2 5 SCK [25] B
HL A B 1.02 JC/(KW-h), 454 2 1 5% GE B 1 4 36
TR HE R B, WM R S0 TG/t I, fif BE L Ttb
LCA BHER A 294 0.005 6 JC/(KW-h), ¥ 143
T LA 5 H gt 32 F AR AR, 45 30 HL dth LCA
HL 87 24 1.0256 J6/(KW-h).

g b, SRR IR AS A G S T R A I S
FiR o

x5 EHMBEAREETHRAR
Table 5 Cost of each carbon source under different

scenarios
Vi - h) !
. JRAS/(OT (KW -h) )
REERIERE Otk KR BRI fEEEdHh
1 0.2881 0.4669 0.4279 0.2921 1.0200
2 0.2992 0.4669 0.4279 0.2991 1.0200
3 0.3042 04712 04284 0.3004 1.0256
43 HRHW

N TR FEAE T A A 5T B HE O AR X R
GERSZ R, A SCHEST T HE T 3 MR B AR LR
BB EAR TN, 1 E LR G0 & U v A ER AR A
AL BB B R . il B 3 RS R R Y
D AR, o B e 25 JE A [ B A X Ak 07 58 3
VT AR I ) R

18 5t 1L AUE BB RS e TR A ALz 4 il
A, R R AR P SE ORI TR, HAR
J R 45 i Ve BILA) B B A BT MOAS G ) T A
o DFEER T RGP 2350 h ) 4 £ B
JICAR ARG B 488 0500 7 T R TR 4 AV AL BBt 1 S
AR BT AR AR DR SN 6 R .

T 55 2 AR, 5 1 R JEAT b, BT HE
B HETORAS | 35 KR B AR AR 58 A SN R R E K FL
1] 2217 Sf B HE TR AR BAR - IR AR U 0 5 B R Y
BEPRA T . PO IARBERCE W, B ATE AT
HORPEARACI , 255 W IR B BT A % &, BERETT
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*6 BRIZFEHFRUTBFENELA
Table 6 Design capacity and annual output of each
equipment in scenario 1

WA WA BLAW A F1/(JTkW-h)
JeiR 230.00 24.20
HHL 165.00 31.60
PR 3000.00 513.82
H R4 AL 1500.00 262.30
P 0 0 (Hil#) , 0 (%)
fitifie 477.62 219.40

MG T 1000 kW #AGE HE 17 RS, RN
B2 D 250 kW, AR D 19.27%, H
JE 45 il ¥ HL BT 25 i D 500 kW, AR H e b
49.83%., FRGLHAEIHFENG I, ¥E N T AR A XL
w1, ZIEAGZLF, Wb T
EREH I T A, HE 2 F R WITRRAE
AR BB A& 7 TR .
X7 EE2RESBUREMEHA

Table 7 Design capacity and annual output of each
equipment in scenario 2

WEaf  BAEAW AEH /(7KW -h)
Jefk 360.00 38.00
AL 429.00 82.20
R 2750.00 414.82
HEAHEHL  1000.00 131.60
2.8 500.00 99.00 (#Hill#) , 130.72 (#l¥%)
iR 466.18 20.10

TR 3RS 2 LR 1, ZET &4 mH
W R HE R AS, A RRIR A A& AR L B
FUB AT i 78 v A Atk HE RUAS O R A AT At B R A
TR b o 16 5 3 8BS = 2 R4 i
T 109 kW, 4FH 7 38 30.16%, KUML %5 hit 4
411 kW, AEH 3800 95.75%, #RAHER B R R
28 & FLBETH 28 5 4 B> 1750 kW AT 500 kW,
H AR PR (¥ 18 32 22l AR SR AL O fl T R ik
AP, Yotk g R — L i e T4
o TR 3 S WA T R A BRAE ) ) A
L8N . SR AR LA 5 LLAE I )1
L anfE 4 FE S s o

T 5% 1 AER W IR I R LA 65.67 1T, 1H 5%
2 FVI 5 3 MR IR TGS BUA A 3G I, 43900k 82 T3 oG
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* 8 BERIFEHFEBUBENELA
Table 8 Design capacity and annual output of each
equipment in scenario 3

WA R EAW £ F1/(JTkW-h)
JeAR 469.00 49.46
WAL 840.00 160.91
SRR 1000.00 125.48
HH R4 A AL 500.00 27.50
A 3000.00 388.34 (fHil#) , 234.82 (%)
eIt 444.73 19.91
3500
3000
2500
2 2000
ﬂﬂ}ﬂ 1 500
1 000
500
0
1 1 i3 2 1% 3

DR AL BT AL AR - RE I

B4 EBERTRERUTEE
Fig. 4 Equipment design capacity under each scenario
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Fig. 5 Annual equipment output under each scenario

F195.74 7170, BARWIUR BB A A BT m, A
JEAF A28 Yk BUAS B 2, 3 R AR B 4 R Ay
4 30.84 J1JC . 27.22 JiJCAI17.31 Jiot, HA4E
CO, HEif st B Wi /b, 43978 9.699.88t, 9197.14t
F18537.81t, UK 6 s,

Zi b, MR RS MmNIER T, A%
JE 4 A i ] R HE FBOSCAS B, FR G ) T R
IR TENA . BB m I, DR
PRI, DT R AR R AR T R a8 A R i HE il
BCAS I 3G AR A AL R AT, R R I R
T AR VR Y HE BB E ], 92 AR R I L RE B B
ONIR: T L N N

AR SO AN [R] 2515 LR HZR G 4t i 4 R i AT X

HhedamBARRBEANERGESRERFMRALAX T E

o, W7R/RT 1 HMEH 3G = RS HEE
T . B 7 Rl DL 1, RG] Ff
FHAD 6 B 98 AR O 5 L {H BRI i A AR AT 4L
B, TR AR ) P A L B8 U 2

K8 R T 4 H LA HORF S = R 50 e it
WU . INE S I LIEH, REZEHH A TH
Do ) R EE 51, e T BT G 18 6 AR R RUBIL X
Tyt Vit g R AL

oA T 7 H A H SIS = R G4 Refit
T . NEOHRRTLUEN, REZHBLD TH
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f 5t 1 152 1553
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Fig. 6 Annual CO, emissions in each scenario
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Fig. 7 Heating demand and supply in a typical day of
January under different scenarios
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Fig. 8 Electricity demand and supply in a typical day of
April under different scenarios
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92%, [B]# K fif A L ath %) 3 HL AR e 1.025 6 J6/
(kW-h) % % 1.0034 JC/(kW-h), MK T 2.16%., 1ji
FLZE PR RE R T 25 i #2755 & 450.45 kW-h, K1
FE3MEINT 1.29%. 4 41200750 kW-h, £ 5
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Fig. 9 Cold demand and supply in a typical day of July
under different scenarios
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An Optimal Planning Method for Park IES Considering Life Cycle Carbon Cost

FANG Rengcun', YANG Jie!, ZHOU Kui?, HUANG Tao?, LV Fengbo?
(1. State Grid Hubei Electric Power Company Economic and Technical Research Institute, Wuhan 430070, China;
2. Tsinghua Sichuan Energy Internet Research Institute, Chengdu 610213, China)

Abstract: Integrated energy system (IES) is one of the effective ways to achieve the “dual carbon” goal, and its planning,
construction and operation need to take into account economic costs and low-carbon benefits. In order to comprehensively evaluate
the comprehensive IES benefits, a planning method is proposed that incorporates the carbon emission cost of energy and equipment
in the life cycle process of manufacturing, transportation, operation into the optimization goal. A hourly simulation and optimization
is carried out for a park IES, and an analysis is made on the influence of different carbon cost scenarios on the IES optimal
configuration and operation schemes. The proposed method can provide a reference for IES design and planning.
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