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Load Supply Capability Assessment Method for Integrated Electricity-gas System Considering

Static Security Constraints
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Abstract: The load supply capacity represents the maximum
load that can be carried by a power system, and is determined by
testing the system’s security constraints in a given growth mode.
However, the conventional load supply capacity assessment
method is insufficient to consider the recent significant increases
in gas-generated electricity, with limited assessments of the
energy supplied by gas generators and the security constraints
of natural gas systems. Therefore, this paper proposes a load
supply capability assessment method that considers static
security constraints in integrated electricity-gas systems. First, a
multi-energy flow model of the integrated electricity-gas system
is established, and then a load growth parameter is introduced
to complete the model. The proposed method is applied to a
modified 14-node power system and 14-node natural gas system,
and the simulation results verify the accuracy of the proposed
model, which can be effectively deployed to investigate and
improve these integrated energy systems.

Keywords: power supply capacity; continuous power flow;

multi-energy flow; integrated energy system; static security
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Table 1  Growth direction parameter Table 2 LSC under different scenarios
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Table 3  The pressure calculation results of scenario 2

FTRRS SE/psig FTERS KIE/psig
Pilpis 200.0000 Po 101.4068
P 300.0000 Do 102.1523

Ds 280.1115 Pu 102.7428

Pa 273.0290 P 164.5635

Ps 272.7971 D3 164.2594

Pe 203.0298 Pus 164.2678

P, 100.6710 Pis 206.3157

Ds 100.8617 Pie 300.0000

1 psig=6.895 kPa
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Appendix Table I Parameters of natural gas network

X RS BIRT S KIET = Com
1 2 3 80
2 3 4 40
3 4 5 40
4 3 6 30
5 6 7 30
6 7 10 30
7 10 11 50
8 7 8 50
9 8 9 40
10 7 12 60
11 12 13 40
12 13 14 60
13 12 15 70
14 16 15 40
15 1 2 —
16 17 16 —

MiR2 RASKEHE AR
Appendix Table 2 Initial load of natural gas network

TEES  AF/ (m-h") | FEES  AFH/ (m’-h’)
1/2/16/17 0 9 420

3 300 10 30

4 =310 11 -550

5 450 12 500

6 500 13 500

7 600 14 -100

8 110 15 0
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