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Automatic generation of buffer subsystem for setting calculation in large power system
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Abstract: It is time consuming to use the entire network to conduct setting calculation for local area. The way to narrow down the
grid size for setting calculation becomes an important subject. Based on the complex network theory, the weighted power network
model is formed. The buffer subsystem for setting calculation consists of the coordination region and constraint region. After
determining the scope of setting calculation, we include the adjacent branches of boundaries and its end nodes in the coordination
region according to remote backup protection. Furthermore, the shortest electrical path is used to determine the minimum ring
network of boundaries and coordination branches. Meanwhile the substation scope is determined by the self-impedance variation rate
of boundary nodes. The constraint region consists of the smallest ring structures and substation scope. Under these, the depth first
search and backtracking technique are applied to form the buffer subsystem automatically.
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Fig. 1 Model of substation in different modes
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Fig. 2 Local structure diagram of a large power grid
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Fig. 3 Process of buffer subsystem and

setting calculation model
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Fig. 4 Process of ring network identification
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Fig. 5 Process of substation identification

3 BEHISHh

LAFE 6 BIT7s 22 G0 00 B 1 A 22 o D 2 i ) 22 R A
W, B R IGFSES N IE P MR A fH. ) o
MU R, B bRoR T H S /N KT BT
fi BWES] SR /7

fee e 4 M 45 0 ) 8 R L g=0.005 , A
|Z,Z,1 Z,; = Z,, = x, [ 0.005 If , FL A A% B T 34
SRy W RUH PP R R R B e,=0.05, 2 AZ, 26,
I, RN T ORI R SO, WY A
RS T H e A A o

TRE IR T X0y )8 5.6 KRk 7 -
R — o Je & PR B T3, SR FETT AL 130 7
B 1y~ 1 P X o S0P DX 7 5

it S Iy DS W A2 T B, DASCR 1
ABIEAT B, AT
| ZssZ 313 | Zs13 = Zs13 = %515 [= 0.012>0.005

035 0.25
.10 0.20 0.10
Ad \d
0.036 0.05 0.072 0.30
] : N 0.072 005 4 024
’ 0.26
12 032 0.22
11 o
0.072 r
0.50
15 040
g g
=S
17 0.42
0.37
0.036 mL
022° 0.16
0.07 0.20 0.27 0.15 0.08

6 BEHIR%SE
Fig. 6 Example system

BRI BRI Gk, AETABGERGE &
wy, =0 » FIH Floyd SAEH IR R 5 5 13 1)
R AR 5-6-7-130 Wl d /N IR g5 44 2R 15
5-6-7-13-5.

MR AR R/ PRI R ) whi Ve I, DU
JE DX 3 G O SN &, &bk HE R
Z, <\e, 2,2, =0.013 o LAY RL 6 ABIEAT UL . &
BROE O AR 6, TR 6 ARSI, BETY
6 AT R A, AR AR 6 AR, Y
M6 TEATRIX N, € 5% R AHIE R — S itk
IEHffE 2B 10 ) — 15 AU 130 TR 13 RBHE R,
HIWr AZ,,=0.03<s, , FIWT Z,,, =0.0202>0.013 . HfiES
TR 13 AHIER — 2R S BE TA0 5E S 1) o — i 19 R
2. TR 2 RHHER, HIWAz,=0.004<e, , FIWT
Z4, =0.01520.013 o A7 5577 55 2 A — SR 2k
T 2 16 53— i 19 R 1o FIT AZ, =0.28> ¢, , [F]3]
B R02, R 2 REARIR, PRI A 2 7Y
RN s [P 3] b7 55 13, 195 13 RAERIN,
PRI A 13 FE R s [P 3) E v i 6, Y
M6 TR RIS RTIFFTE A1, PRI A 1
TELTRIX A o 9 5 1 T AT SRR R, [l 301y
B2, WRL2 A SRR, IR R 13, [H]
AT U120 14 AEAGTEH N, Bl &4
fho TR 6 ATFIRIE RN A, BE N MU A
5. AZMMIEHLE 6 Frs.

K FEL O Jy S R T BT ) s R P U A
TEIL TS W S s N IR i), R L 5
o H PR A ) e . SR HBh A
A /N T K P O X I g IsF £ P I A



-114-

&) &GS EAH

4 Zhig
ARSCHE T IE TR L0 002

Yoo AR TIRT IO A . ZRBRERMI LR, | uhd

Y0 RIS R, 2 1 T VS B S s B b A .

K HEL A SRS X A8 5 RIS, O B Xl R 2 o

W, BEME IR B BRI RO ST 2, e vt 55

M, TN X2 ER AT T R

GEIIT KA A5 .

B33k

(1] 2=, REG, FIPHE, &% BT EIBHR e vH

i oatsE[I]. B RGO 5L 2012, 40(24):
9-13.
LI Jiang-hua, SONG Wei, ZHOU Qing-jie, et al.
Research on setting calculation data center based on
splicing of graph and model[J]. Power System Protection
and Control, 2012, 40(24): 9-13.

(2] BRAAVE, FZLRH, A0ARUR, &% KBTI 4k i fR4

BOE VAR — MU BRG], W RS H L,
2012, 36(3): 106-110.
CHEN Zhao-hui, ZHOU Hong-yang, SHI Dong-yuan, et al.
Data integrated management system for relay protection
setting calculation of interconnected power system[J].
Automation of Electric Power Systems, 2012, 36(3):
106-110.

(3] EMI, sKAEWI. H R GEAMM AL L B S5 T Z= 0]
LA, 2006, 30(19): 21-26.

WANG Gang, ZHANG Bo-ming. External online
dynamic equivalents of power system[J]. Power System
Technology, 2006, 30(19): 21-26.

(4] KNE, 0, wsefl, &8 TR RS R

B2 P L), RS A3k, 2009, 33(15):
56-61.
MI Wei-min, LI Li-xin, SHANG Xue-wei, et al. An
investigation on hierarchical and decomposition and
space-time coordination modeling for interconnected
power systems[J]. Automation of Electric Power Systems,
2009, 33(15): 56-61.

(6] mifRoE, BEO, M. 4 MBS EBREE AR
LR RS R (3], 4E7R F 0, 2009, 37(10): 1714-1717.

(6]

(7]

(8]

[9]

(10]

GAO Fu-ying, GE Min-hui, FENG Shu-hai. Application
of on-line network equivalence to East China Power
Grid[J]. East China Electric Power, 2009, 37(10):
1714-1717.

SKIER, o R, BRSO, A5, S A B & i
R RGN SR B RGE A, 2012,
36(9): 68-71, 76.

ZHANG Hai-bo, JIANG Liang-min, TAO Wen-wei, et al.
Design and implementation of practical distributed power
flow calculation system[J]. Automation of Electric Power
Systems, 2012, 36(9): 68-71, 76.

BREPE, MR T, KER, 55 T M IR E
AR R R S PR DA AR (D] L T HOR AR, 2010,
25(8): 131-137.

WEI Zhen-bo, LIU Jun-yong, ZHU Guo-jun, et al.
Vulnerability evaluation model to power grid based on
reliability-parameter-weighted  topological ~ model[J].
Transactions of China Electrotechnical Society, 2010,
25(8): 131-137.

2N, T, ATESC, 5 TR X 580 BFS
SN R e AR I D DB B SR 0], W T
HARZAAR, 2012, 27(11): 219-229.

LI Gang, WANG Zeng-ping, REN Jian-wen, et al. A
control strategy to prevent cascading overload with
security constraint set searched by graph theory partition
and improved BFS algorithm[J]. Transactions of China
Electrotechnical Society, 2012, 27(11): 219-229.

PR, I, SR, A BT AR L AR i
{E LA )5 A R4 IVE D], B LER 2R, 2013,
28(1): 242-250.

LI Zhen-xing, YIN Xiang-gen, ZHANG Zhe, et al.
Algorithm of wide-area protection on comparison of
current phase and amplitude[J]. Transactions of China
Electrotechnical Society, 2013, 28(1): 242-250.

R BRI, 3T, AF R THANRI ) RSt
TT A ETTEN]. FMER, 2010, 34(2): 76-80.
JIANG Ke, Li Fei-peng, GUO Liang, et al.
Combinatorial method for power system operation modes
based on topology identification[J].
Technology, 2010, 34(2): 76-80.

Power System



EWEHE, A5

KL PR SE T 5 SR 1K) 23 2E

- 115 -

(11] HAAK. PEie RS MI. deat: s Tolk s,
1993.

XIAO Wei-shu. Graph theory and its algorithms[M].
Beijing: Press of Aeronautical Industry, 1993.

(12] g, AR08, M, 5. Qg P i iRy v AL

B HIE T AL RR[D]. 4kHL8E, 2000, 28(3): 15-17,
25.
LIU Min, SHI Dong-yuan, LIU Huan-zhang, et al. The
decision of operating mode in setting of zero sequence
current relay of line aided by computer[J]. Relay, 2000,
28(3): 15-17, 25.

(13] FCBR, BORMS, 2. BTtk HkmisdT oy L4l
G HEN] B RGRY 5HH, 2013, 41(10): 51-55.
ZHOU Wen-yue, Lii Fei-peng, LI He. Method for the
combination of power system operation mode based on

genetic algorithm[J]. Power System Protection and

Control, 2013, 41(10): 51-55.

[14] ZFighf, B, ¥Rl 5% ST R s istTr
JIRAGIHED]. W RGRY S, 2010, 38(15):
24-27,37.

LI Yun-kun, Li Fei-peng, JIANG Ke, et al. Method for
power system operation mode combination based on
shortest electrical distance[J]. Power System Protection

and Control, 2010, 38(15): 24-27, 37.

UrFS HEE: 2013-07-01;
YEZ I

Fuesk (1988-), B, @fstE%, MEHRA, HIRH
&) AT 2GR 5 %445 4); E-mail: boberazy@163.com

B (1968-), d, HEATAZIT, MTL ORI ET
it 5iE AT B TAE,

205 (1988-), B, MEHRA, ARFTOHEHZ
GRY 5 2 dr b,

& HEF: 2013-10-09



