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Abstract: Aiming at the problem of the impact of gas pressure and flow change on the small signal stability of power
system for combined electricity and gas system, a small signal stability model of combined electricity and gas system
considering the gas transmission delay, dynamic characteristics of natural gas pipeline and gas generator set is estab-
lished. Firstly, the mathematical relationship of gas pressure changes to relevant eigenvalues and flow changes to rel-
evant eigenvalues is derived under the delay of gas transmission to reveal the mechanism of the influence of gas status
on the small signal stability of power system. Then the participation factor method of gas changes related oscillation
mode is proposed. Through developing the participation factors of gas changes that affect the relevant oscillating
modes, it is possible to quantitatively evaluate the influence of gas flow pressure and flow on the small signal stability
of the system. The simulation results of CHP driven by natural gas access infinity system and the improved IEEE 9
node system with two CHPs show that the proposed model and method are correct and effective.
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Figure 1  Structure of gas pipeline
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Table 1 Eigenvalue when P;, changes
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Table 6 Eigenvalues when M, changes of region 2

AOF AL A1 a2 A3 s 4

iR ORE/ ABEI/ BH J2 LI BEJ2 [H 2
RENR(R SHNRIER 2 E SHNRIER

(ke/s) (kg/s) MW AP ./ % FHAE W/ % FHIE W/ v R W/ %

0.5 4.6856 126.183 2 —0.1584j7.719 2.046 —0.33428.
1.0 5.3075 142.931 8 —0.165£j7.425 2.222 —0.317x£j8.
1.5 5.937 1 159.8853 —0.185+j7.168 2.580 —0.307+£j8
2.0 6.5532 176.476 4 —0.099£j6.478 1.528 —0.303=£j8
2.5 7.156 4 192.7214 —0.083=£j6.295 1.318 —0.300=E;8.

3.0 7.7357 208.3213 —0.075%36.113 1.227 —0.298+;8

.060 3.695 —0.212+j6.915 3.064

126 4.144 —0.1694j6.740 2.507 —0.642xj12.798 5.010

085 3.918 —0.155=£j6.700 2.313 —0.6424j12.788 5.014

.071 3.801 —0.1274j6.622 1.917 —0.642+j12.779 5.018

. 065 3.754 —0.2044j7.019 2.905 —0.642+j12.772 5.020

062 3.719 —0.211=£j6.949 3.035 —0.6434j12.767 5.030

—0.643+j12.764 5.031

3.2.3 Xk 1.225HF
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Table 7 Participation factors of region 1 and 2 when

P, increasesseparately

A E S Z5HF

3/ MPa X3 1 X 1, 2
0.2 0. 265 0. 245
0.4 0.321 0.257
0.6 0.377 0.365
0.8 0. 408 0. 404
1.0 0. 427 0.417
1.2 0. 438 0.418

£8 ERIZADATHAMANMOALAL AT
Table 8 Participation factors of region 1 and 2 when

M, increasesseparately

% B
AF R ZEAT
HHE/ (kg/s) b 1 b 2
0.5 0.077 0.318
1.0 0.232 0.324
1.5 0.207 0.243
2.0 0.276 0.273
2.5 0.321 0. 338
3.0 0. 345 0. 344
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