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Abstract : The gas transmission capability (GTC) is a key index for the natural gas pipeline system, which is used to de-
scribe the transmission capability limit of the system. There exists the GTC curve in the natural gas pipeline system, which
can describe the transmission capability limit of the system more completely. The operating point and the security of natural
gas transmission were defined, and the mathematical model of GTC was presented meanwhile. Then, the definition, model,
indices and plotting method of the GTC curve were proposed. A small-scale natural gas pipeline network and large-scale natu-
ral gas pipeline network ( Belgium system) were used to verify the proposed methods. The method in this paper was compared
with the traditional method, and the theoretical value and application prospect of GTC curve were discussed further. The re-
sults show that GTC is just the maximum point on the curve. The critically secure state of GTC may not be unique, and there
exist many critically secure states whose gas transmission volumes are less than GTC. The GTC curve can reflect the gas
transmission limit of the system under different load distributions, which is beneficial to better understand the range of trans-

mission limit of natural gas pipeline system, and to guide the planning and operation.
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Fig.1 Structure of 5-node natural gas pipeline system
R1IM2GH T REWNEE S HSE, RS
ML 1~1.5,

*1 ENMREEESH
Table 1 Pipe parameters of pipeline system

B R A Wiz/ K/ 735%”/ 1
m km (m> +s )
1 N2 N1 0. 88 33.0 275
2 N4 N3 0. 88 34.3 300
3 N5 N4 0. 88 88.7 500
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Table 2 Node parameters of pipeline system
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Fig.2 GTC curve of 5-node natural gas
pipeline system
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Table 3 Results of criticality checking of sample point 1
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Table 4 Comparison of the same part of calculated results (GTC)
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Table 5 Examples of GTC points and critical points whose total gas volumes not being GTC on GTC curve
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Table 6 Evaluation results comparison of original system and modified system
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Fig.3 GTC curves of modified and original systems
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Fig.4 Structure of Belgium natural gas pipeline system
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Table 7 Pipe parameters of natural gas pipeline system

- W2/ K/ BBV
CEERE N kon (- s1)
1 N8 N9 890.0 5 347.22
2 N8 N9 395.5 5 57.87
3 N9 N10 890.0 20 347.22
4 N9 NIO  395.5 20 57.87
5 NI0O NIl 890.0 25 231.48
6 N1I0 NIl 395.5 25 57.87
7 N11 N17 315.5 10.5 115.74
8 N17 N8 315.5 26 115.74
9 NI§  NI9 315.5 98 57.87
10 NI9  N20  31S.5 6 57.87
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Table 8 Node parameters of natural gas pipeline system

e

A WEER RS/ MPa PR/ (m® - s7")
N8 AU 6~6.1 -405.09~0
N9 HRZKTT AN 0~8 —
N10  Huff 1 5 4~8 69.44~173. 61
NIl s s 4~8 115.74~231. 48
N17  HREETT 0~8 —
NI8  BREKTT A 0~7.5 —
N19  fff 5 s, 2~7 0~23.15
N20  ffi s 2~7 11.57~23.15
W T NI ) N12 70, 50 N1 AR 55580 57 faf 19 a5
K9 EFHHIELLTEHE
Table 9 Pressure ratio ranges of compressors
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3 N17 N18 1~1.1
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Fig.5 GTC curve of Belgium natural gas pipeline system
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