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Fig.1 Interconnection schematic diagram of

offshore platform power system
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Fig.2 Schematic diagram of offshore platform gas-electricity interconnection system
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Fig.3 Schematic diagram of power to gas technology
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Fig.4 Diagram of gas network with electricity compressor
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Fig.6 Flowchart of calculation
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Fig.7 Network topology diagram of example
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Table 1 Node voltage of power system

- R s Ak
PR PR
Rl HpRe Y5t i 2

El 1.0400 1.0400 E6 1.0126 1.0127
E2 1.0250 1.0250 E7 1.0257 1.0258
E3 1.0250 1.0250 E8 1.0158 1.0159
E4 1.0257 1.0258 E9 1.0323 1.0324
E5 0.9954 0.9956

R2 RASMEZTREN

Table 2 Node pressure of gas network

- JEJ7 / bar - 77 / bar
AR AR
Y1 2 VS| Y52
N1 40.0000 40.0000 N7 22.2547 22.26717
N2 30.6374 30.6410 N8 27.7789 27.7818
N3 29.6002 29.6052 N9 26.2206 26.2250
N4 28.2850 28.2872 N10 253155 25.3192
N5 40.0000 40.0000 N11 30.0000 30.0000
N6 27.4215 27.4263 N12 30.0000 30.0000
R3 RASWEZEERE
Table 3 Pipeline flow of gas network
e Wit / (m?-h) i i / (m*-h™)

Y5t Y52 Y5t %2
N1-N2  3.133x10° 3.132x10° |[N8-N10 1.179x10° 1.178x10°
N2-N3  8.731x10* 8.725x10* || N6-N9  1.001x10° 1.001x10°
N11-N4 8.730x10* 8.724x10* || N5-N6  3.953x10° 3.952x10°
N4-N10 7.305x10* 7.304x10* | N6-N7  1.452x10° 1.451x10°
N2-N9  7.599x10* 7.599x10* | N12-N8 1.452x10° 1.451x10°
N9-N10 6.759x10* 6.762x10*
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Fig.8 Node pressure under three scenarios
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Fig.9 Practical topology of multi-platform
gas-electricity network
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Table 4 Load demand of gas network

[X 3, AMIES A / (mPed!)
A 1.47x10°
B 2.70%10°
C 1.10x10°

Bt 1.85%10°

THZ TN REE R, 13 84 PR BTkl
LIRS 251 6 R L R DL FE L i 4%
B AR LA R 5 —T s, KRS
A AR R E T KB RS A E N
4.7532x10° m* , #HX 1R 254 5.63 % V75 A FIE-H B
FHES S H AR M2 /B AR, ERiE
Ty MU TAEE R 2B FIN I R T . F 6
TAEHL R IITE 0.95~1.05 p.u. 35 FE P ik 3, 6 25 Ha U5
T 65 e U8 0.9536 pou.. HIEE 6 AT,
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WA, A5 O 2T B A - E IR R G R A A S e i o @
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K 158177 MW, 2 i 2 A~ g I 47 £ 1) 33 %, Jit LA AE
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A TR A A5 B g B B g 0 R A 2
4.03%, L AE 2 F SR - BRI
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Table 5 Output of units on platforms

T4 HLLH WL ®izE B/ HAE/
= M YR/ MW MW (m+d™)
A 4 11.5 40.0614 3.8926x10°
B 2 1.5 8.8572 8.6062x10*

®6 SMARFERIIE

Table 6 Power consumption in gas network

PN A FEFIIR / MW _
JEGiHL FLRA
A 42573 6.6784
B 0.8224 14716
C 0.2392 2.3488

x71 BLEAEDREFTHE L

Table 7 Comparison of active load data of platform

Ras DA / MW (5 E8dE / MW XS/ %

A 31.467 33.573 6.69
B 5.207 6.444 23.75
C 7.786 6.942 -10.74
¢ 1.752 1.752 0

ST 46.392 48.261 4.03

4 #ig

AR 2P HR - ERRGEHT TR

A ERAE, IR T — Fh R T 2 R I
FrRER TS OT % Gl B A B LU 251

(D SEGA-BHERRGEAN, 1 28 %
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ZYEA R BV RS G TR XU RS
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Steady-state modeling and energy flow analysis of offshore multi-platform
gas-electricity interconnection system
MENG Qingwei', GUAN Qingshuang',ZHANG Lixia', WANG Yansong',LI Qiang’
(1. College of New Energy,China University of Petroleum(East China), Qingdao 266580, China;
2. China National Petroleum Research Institute,Beijing 100027, China)

Abstract: The coupling elements and steady-state model of offshore multi-platform gas-electricity interconnec-
tion system are different from those of traditional gas-electricity interconnection systems,so the steady-state
modeling and energy flow analysis are carried out. The interconnection system model is developed, in
which not only the gas network model, power grid model and the compressor and turbine generator of tradi-
tional gas-electricity interconnection system model are included, but also considering the characteristics of
offshore multi-platform, the power to gas coupling process of offshore platform is proposed and its model is
built. Based on the sequential energy flow algorithm,a multi-slack bus model that is adaptive to the multi-
platform environment is adopted to analyze the energy flow. Finally, an actual offshore multi-platform gas-
electricity interconnected system is taken as an example to verify the applicability and effectiveness of the
proposed model.
Key words: offshore multi-platform; gas-electricity interconnected system; steady-state modeling; energy flow

analysis; multi-slack bus
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Table B1 Parameters of submarine cables

, W/ &/ 4/
HLHE kv RS

Q- mY Q- m? (MQ - m)

35 S=3x120mm?  0.189x107 0.14x10° 21.802047

35 $=3>800mm?  0.096x107 0.12x10° 16.240300

% B2 XBKE
Table B2 Length of branch

itk KB /km
A-B 12.8
A-C 31
C-c 4.7

* B3 ZREHNSE
Table B3 Parameters of three-stage compressors

JE4iHL ANHIET B, /bar H I E ) Py, fbar
i R R ML 13.5 75.5
R R 45 B 4.5 145

R R4 AL 0.5 5.5
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