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Fig.1 Whole production process of offshore oil platform
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Fig.2 Optimal solution process for system disaster

recovery and load recovery optimization
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Post-disaster recovery strategy of isolated power grid considering production
processes along with voltage and frequency stability
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3. Institute of Economics and Technology of State Grid Liaoning Electric Power Co.,Ltd.,Shenyang 110017, China)
Abstract: Isolated power systems are widely used in industrial parks, oil and gas development, etc. The
problems such as fragile networking and complete shutdown after disasters seriously affect the production
and operating efficiency of the systems. The post-disaster recovery strategy of isolated power grid is stu-
died. The whole production process model of system is established by taking offshore oil and gas develop-
ment as an example,the concept of load recovery degree is proposed, and the multivariate function of the
relationship between production and various loads is established. Then,the transient stability of voltage and
frequency during the load recovery process of the isolated power grid is analyzed, and the analysis results
are incorporated into the optimization model by constructing constraints. A post-disaster recovery model for
determining the load recovery sequence is proposed and solved by the greedy algorithm. Case results verify
the effectiveness of the proposed model and method.

Key words:isolated power grid;post-disaster load recovery;production process;voltage and frequency stability;
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R®Al BEAKMTERABEERS
Table A1 Number of electrical equipment for offshore oil platforms
H B e Fa's e e K5
SR HEhAL 1 SRR FHAS fuar 6
Ao A HEhAL 2 R K2 FHAS fuar 7
FRIRSUEGHL HEhAL 3 PRI % FHES fiL s 8
TS HEhAL 4 ey e A &3 FHES fiL s 9
WIS HEhAL 5
RA2 ZEABEREHTREY
Table A2 Load factor of various electrical equipments
il U B e
CEbEd 0.066 S 0.079
FAMEE 0.133 LK 3R 0.026
RIRFELIHL 0.388 IRIR BB 0.025
HEKR 0.232 T5REHL A 0.028
HRIETI R 0.022
R A3 LHEHSH
Table A3 Parameters of generator
ZH S8 ZH S8l
X4 (unsat/sat) 0.25/0.227 hH 0.8
Xi 0.109 WIETHEEI KV « A 15539
Xy (unsat/sat) 0.256/0.226 HE I Hz 50
X4 (unsat/sat) 0.171/0.15 e LRIV 6300
Ty 0.90s BHEREY s 1.03
Ta 0.29 HE 34 rpm 1500
Tao /s 8.08 Xq 0.684
To /s 0.026 X4 1.56
T 0.10 X2 0.197
Too 0.67 Xo 0.056
xR AL WHERZEH
Table A4 Parameters of excitation system
28 ZHUE 28 ZHa
Kexd 5 A 0.273
Kexi 25 B 0.00154
Kexe 1 Tece 0.18s
Kexa 1 Tewa 0
Kexp 30
R AL BSHTRRHERESY
Table A5 Parameters of static load power function model
s St P, P, 4 Yo
e 1 1 3 2.8
HL A 2 0 0 0
Fotb 0.87 0.96 2.84 -2.77
R A6 BSHAEZBIAREEXSY
Table A6 Related parameters of static load polynomial model
B U i /% A By Co Aq By Cq
HE B 53 0 1 0 3 -3 1
Civ) 20 1 0 0 0 0 1
At 27 -0.05655 0.9831 0.07345 2.6128 -2.3856 0.7728
ey 100 0.5147315 0.465437 0.0198315 1.305456 -1.244112 0.938656
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RAT PERFTESFHESH
Table A7 Comprehensive characteristic parameters of dynamic load

B g i /% Ry X4 Xm R, Xa
Tolk/N L 18.68 0.031 0.1 3.20 0.018 0.18
Tolk K HEL 78.94 0.013 0.067 3.80 0.009 0.17

LG B 1.69 0.064 0.091 223 0.059 0.071
e HEgl 0.69 0.077 0.107 222 0.079 0.098
el 100 0.0176659 0.073846 3.650485 0.0120092 0.1696981

Rk A8 BEEBATMSMMELEIF
Table A8 Load distribution and power generation of each platform

76 A A BT MW WUERHER (MV - A)
C1/Ws 10.827 12.43>3
Ca/W; 6.12 12.43%
Ca/W, 14.300 12.43%4
Wi 6.303 0
Ws 10.99 0
Ws 10.361 0
Wy 5.393 0
Wg 8.106 0
BT 724 111.87

RA BLHARENRAZLENSAEREDNMER

Table A9 Partial information on generators and electrical equipment in power system of offshore oil platform group

W L5 BT TR IMW MRS AL L MRS EEA Ji Bt ) /min
HLIE IR 0.5 10 4 1
VER:P e 0.62 15 6 1
RIRAEARHL 1.8 15 6 3
KR 15 11 4 1
HKIRTHIR 0.3 6 2 1
SRR 0.5 12 5 5
K 2% 0.3 8 3 5
WRIR SRR 0.4 6 2 4
VKR 0.2 10 4 6
RHHL 12 9 3 1

KA ARXNMATGREFNBE. MEEHEKRE
Table A10 Maximum value of voltage and frequency fluctuations when loads of different sizes are restored

BE S GURHMW el Az
FHk 18 k13 FHk 18 RE 13
0.9 0.0027 0.0027 0.0906 0.0906
1.2 0.0054 0.0054 0.1206 0.1206
15 0.0071 0.0071 0.1505 0.1505
1.8 0.0081 0.0081 0.1802 0.1802

21 0.0088 0.0088 0.2098 0.2098
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T ALl TEMEATTREFNBEE. HRENEAE

Table A1l Maximum value of voltage and frequency fluctuations when different types of loads are restored

PR S g AV AffHz
MW S A SRS HL B A G4 RIS L
0.9 0.0034 0.0105 0.0901 0.0957
15 0.0057 0.0161 0.1505 0.1598
21 0.0091 0.022 0.2105 0.2233
2.7 0.0124 0.0292 0.2701 0.2861

R AL AREIARETARMKENBE. MFEENZEKE
Table A12 Maximum value of voltage and frequency fluctuations when the load is restored under different load rates

e AV Af/Hz
B4 18 B 13 B4 18 B4 13
0.5 0.0063 0.0063 0.1399 0.1399
0.6 0.0051 0.0051 0.1361 0.1361
0.69 0.0052 0.0053 0.1323 0.1323
0.79 0.0062 0.0063 0.1283 0.1283
0.98 0.0062 0.0061 0.1172 0.1172

RAL3 MEBRABKNAGERERBE. SHEENRKE
Table A13 Maximum value of voltage and frequency fluctuations when load of root node is restored with different sizes

R h S AV Af/Hz
/MW R}k 18 Rp2k 13 Rp2k 14 R}k 18 B}£k 13 B4 14
0.9 0.0046 0.0046 0.0046 0.1204 0.1204 0.1204
1.2 0.0057 0.0058 0.0058 0.1505 0.1505 0.1505
15 0.0082 0.0082 0.0082 0.1806 0.1806 0.1806
1.8 0.0104 0.0105 0.0105 0.2105 0.2105 0.2105

F AL B HEARX/NAGTRSEREE. MERNREKE
Table A14 Maximum value of voltage and frequency fluctuations when load of the top node is restored with different sizes

PRE S AV AffHz
MW 522 18 BH 13 B4 14 B} 18 2513 B4 14
09 0.0049 0.0159 0.0083 0.1183 0.1469 0.1183
12 0.0055 0.0193 0.0098 0.1473 0.1714 0.1473
15 0.0057 0.0223 0.011 0.1759 0.2204 0.1759

1.8 0.006 0.0253 0.0121 0.2041 0.2758 0.2041
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