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Abstract: In this paper, the regional comprehensive energy system power flow analysis is carried out. Based on
the characteristics of power network and natural gas network, the energy flow of the integrated energy system is
modeled, and the energy hub model is constructed. Aiming at different operation, the problem of the integrated
energy flow model is studied, and the unified solution of the multi-energy flow of the integrated energy system
is realized. Based on the case study of a comprehensive energy system in a development zone, the operating
status of the system under different operating modes is analyzed by constraints. The adjustment strategy is put
forward without satisfying the constraints, verify the proposed power flow model and calculate the effectiveness of
the algorithm.
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Table 1 Branch parameters of power system
EWT KD MAAE O FHI0)pa.
1 5 0.008+0.213i 0.008+0.213i
2 5 0.008+0.259i 0.008+0.259i
5 6 0.008+0.213i 0.008+0.213i
3 9 0.008+0.203i 0.008+0.203i
5 9 0.020+0.2891 0.020+0.289i
5 8 0.020+0.213i 0.020+0.213i
4 8 0.008+0.213i 0.008+0.213i
8 7 0.008+0.259i 0.008+0.259i
8 9 0.020+0.203i 0.020+0.203i
9 10 0.020+0.259i 0.020+0.259i
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Table 2 Natural gas pipeline parameters
Hilg's EHERKEL/m EENEE D, /mm K.,
1-2 600 50 0.001 2
2-3 400 50 0.001 5
2-7 500 70 0.003 1
3-4 400 50 0.001 5
4-5 300 50 0.001 7
4-6 500 70 0.003 1
6-8 200 50 0.002 1
7-9 200 50 0.002 1
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Table 3 Natural gas network node parameter setting
G SR
=5 MPa
£.=0
f,=200 m’/h
f.=150 m*/h
f,=250 m*/s
fi=_m’/sm,=5.5MPa
w,=6MPa f,=_m’/s
x4 BEBEE&RSH
Table 4 Energy hub parameters
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Table 5 Integrated energy system initial solution
iEAT HARS ARG
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Fig. 4 Four kinds of operating modes each node voltage of the power system and node injection active power size

HIPE 4 AT AEORES A SR AR OL T, UM AR FRARECE AL, S0 MT 9 f BE it b
T LRI B AR AL EA X S S IEICA OC, B AC R L fufer, DU R 3R 1 ATAS 78 EB 7 S BV H7 £ A
Ve 2/ MO B R RCHE M , AR ETE R s AERYIE O N, MR, GB A# <
Mo I 4 @) (b EERTR, S ks BT 88 s




W5E5 508

HEH, KEE, BT, E.

PIER G REIR R G5 =203 -

XFEEE 4 H e’y (d) AT, 24 MT FlGB Y RAR A
PR /N BN EE A RETR R G0 HL I R SR B E
T RRHE N, X A, RIS A/, il GB
FIMT = A I AREI D, REcTE Bl AC RE Ty

6e

A5 15 5 S1{H/MPa
[\] (O8] AN W

—_
T

=]

1 2 3 4 5

6 7 8 9
T
(c) FEL-I
B5 4MBTEATRASEZZETRSEXND

N I AT FEGE TR T AC Bl
ot T IR ) I B TR RN
R 75 0 FLJ A B MIT 5 GB 1 AR Ui
T 2 G831 73— AR R (RS PIRES FTLAL

6.

5L

[2+]

oA

= 4

=

=R

L

0

1 2 3 4 5 6 7 8 9

Rl e
(b) FEL-IT

6_

5

= Ok

a

= 4l

2

1

lﬂéz'

=1L

0

3 4 5 6 7 8 9

Rl as)

(d) FEL-IT

Fig. 5 Four Kkinds of operating mode of gas system each node pressure size
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Table 6 Energy interaction statistics among systems

— AR ARG —
N W R Gk s e IR R G RE
B SRR LA R
HIkW JeH/kvar A /kW PRSKW RS TIR KW FEAEHLESS
ko=1.111
FEL-I 185.2 1020.910 80.000 320.440 4 5 896.068 0
ka=1.206
ko=1.111
FEL-I1 165.2 1021.010 60.000 344.050 0 5898.797 0
ks=1.206
ko=1.111
FTL-I 337.1 10.202 232.000 194.000 0 5 866.567 1
ka=1.206
ko=1.111
FTL-II 187.9 1 020.900 82.758 320.100 0 5894.877 0 L —1906
3=1.
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