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Calculation of energy flow in integrated energy systems with hydrogen
injection and compression factors
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Abstract: To realize the goal of “dual-carbon”, integrated energy systems (IES) have become an important research
direction in recent years. However, the traditional IES energy flow calculation can no longer accurately reflect the impact
of the parameter changes of the mixed gas after hydrogen injection into the natural gas network brought by the
power-to-gas (P2G) technology on an IES. For this reason, the SRK (Soawk-Redlich-Kwong) gas equation of state is
added to the traditional steady state analysis method for natural gas systems, and the compression factor is used as a state
variable, so as to propose a steady state analysis method that can reflect the effect of hydrogen injection. A computational
method for solving the electro-thermal-gas IES energy flow decomposition taking into account the hydrogen injection and
compression factors is proposed. The proposed model and method are validated by an arithmetic example. This
effectively reflects the effect of parameter variations of gas mixture on the IES.
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Fig. 2 Natural gas system energy flow calculation process
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Table A1 Arithmetic load node demand conversion

LA T A Ji 75 5K /(m*/h) it 12 7 SR/(MI/h)

2 30 000 1175724

3 70 000 2613780
L 4 255300 10 005 552

5 10 000 391932

3 163 251 138 960

4 88 2916

6 168 084 6229 193.04

7 219 000 7235760

10 83 029 3195 000
HAl 2 12 88334 2741 004.02

15 112 3456

16 102 977 3195 000

17 440 1368

19 92 50 287 027.5

20 102 977 3195 000
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Table A2 Coupling element coupling node of algorithm 2 CHU Zhuang, ZHAO Lei, SUN Jianhao, et al

Toft HARGT R RORGEWER RBRAIASRT A

PRSEHL 1 30 — 10

HREENL 2

31 — 16

PRECHL 3 34 — 20

CHP1 5 31 17

CHP2 6 32 15

FLER 19 1 _
A 10

HLEAEMT 1 30 —

HE: 9
A: 17

B EZEHL 2 5 —

HH: 18

R A3 BETLHSH

Table A3 Parameters of coupling elements

Jafk

H

BRI
CHP
LR

a, =001, a,=15, a,=0
Co=1.08, 7cyp =90%
a=1309, n=80%
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