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Analysis and decision of loop closing operation in urban mid-voltage distribution network
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(1. School of Electrical Engineering, Northeast Dianli University, Jilin 132012, China;
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Abstract: On the basis of an engineering project of mid-voltage distribution network operation risk assessment in a south city, for the
purpose of improving the reliability of power supply for the urban network, a decision scheme of whether the loop closing operation
for urban mid-voltage distribution network can be executed during overhauling the line or transformer is presented. This paper shows
a schematic diagram of loop closing operation and accordingly analyzes loop closing operation in urban mid-voltage distribution
network, clarifies the ultimate goal of looping closing is for the point that with a load transfer after loop opening system and then puts
forward a decision scheme to judge whether can execute loop closing operation, construction reasons of can not execute loop closing
operation, interprets the principle of excessive posterior loop current, and gives countermeasures to create beneficial conditions to
loop closing operation. The analyses of examples show that the decision scheme is correct and effective.
This work is supported by National Natural Science Foundation of China (No. 51177009).
Key words: urban mid-voltage distribution network; loop closing operation; decision scheme; countermeasures; electromagnetic loop

network

RS TM723; TM732  SCERARY: A XEg T 1674-3415(2014)16-0133-06

0 B|= VEST ARG, AT ] fE SR 3 E
(==

VREH BRI 8, S B Y 1 22 A5 IE AT

FFE T b B C L Y22 R IR BT T A
ZAT Aotk ey =Y, B AT O P e % %
S g s, ke T ORI A, ok R
PAT B IR ERAERAE T RAR AT L, 3B
2oy TP WA AN OC IR AR Ty BB %
R AIMRAE, BB, TPkl B s AN
{5 RS B 55 2 M I HAB R Btk B, WA
TR 1 Y (S S P 1) N <57 R T e 7 S

HEWH: BRAAKRAFELARED (51177009); &HFEH
AN E) AR E (K-6D2011-058)

BEXTUEIR L, CATIIRE S T B P OE A
A D01y PR T R A1 0 222 7 KU, i
WHZIZAT AT T RES G HOCT Hh 2 S5 v e
R A7 Ay B SE MR BA R S AR S 0 T 183k
HR D

ARSI BRAEFEA BRI T e, THe T
GBI I E, JEH TR & Rvrir&
MR FTT 2, W] TANRES RN, 4B
TEWE R KRR, IR T N . i
Je B I SE T, ER] T RIS TT RARERE A A
AT G4, BEmdem T O FEtt.



-134- & & AEY D EH

1 W ERENSIMEER ST

BB R L R EOT R (W a%)
ER A R A 25 P de A ) R A

B EAE I R SR 1 PR, DLL S
DL3 733 9 P 2 T vh s O L s (it 1 A2k i
2) WA W ds, e R EHE AT AU AT
RAS; DL2 2kl | MLkits 2 2 [ IHREX TR,
FEE B2 AT 5 AT WOTARES; 2 DL2 M)A,
i e 0 (0 U i H PR e, ANER IS D AT
WU i, DA AT RERE Xy ettt gy (CELZRA0dmXS
Ti B A A IR i RO

| N |
500 kV: é é 500 kV
220 kV- — — 220kV
220 KV et Y A —— 20 kV
20kv LR g, % 20 kV

DLI > DL3

I 41 DL2 o I
YVYVY 1222
g HL ¥y

s A7 g HLAL, >
E1 ARRENTER

Fig. 1 Schematic diagram of loop closing system
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Fig. 2 Technology flow chart of analysis and decision of the

loop closing system
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Fig. 3 110 kV and above electric connection of the loop closing
operation line of substation
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Table 1 Loop closing and opening system calculation results of
Datong substation and Yulii substation

220/20 kV 45 HL 3 44 Bk Kl FA
20 kV £k AR Kl 2 5Lk FH3 54
LS SR YIV22-3*300 mm*. #1245 500 A
BATIRE HBHH AWE AFE AFE
L I%/MVA 42+1.6 2.7+40.1 3.8+j1.6  5.3+3.2
5 L HAUA 124.16  74.28 113.36 170.21
I LE Rk Y 20.9 209 21.0 21.0
2 LR AHF71/(0) -42.67 4221 4253 -42.13
B R IR EA YV 20.9 21.0 21.0 21.0
G R EARA/) -42.75 -4227  -42.61 -42.27
fift L I%/MVA 8.0+j3.3 8.04j3.2
H L HRUA 237.92 238.02
MU T BefR AR 165.55 151.15
POACEM/A) WS 330.44 330.58
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Table 2 Loop closing and opening system calculation results of
Nongke substation and Shangbu substation

110/10 kV 45 B3 44 Bk RE 7
10 kV #4475 REL6 5Lk k58 54k
Ll S JOE YIV22-3*300 mm*. #1245 500 A
BATIRE HBWH AWE AWE AHE
& L I%/MVA 2.9+1.3 12.5+1.6 3.3+j1.3 -6.3+l.1
H L HAUA 180.42  717.53 20275 —365.58
2 R IR A /K 10.2 10.1 10.1 10.1
21 HUEAHF71/(°) -51.1 -51.5  -52.1 -51.6
B R IR EA YV 10.2 10.1 10.1 10.1
G R EARA/) -51.1 -51.6  -522 -51.6
fift L YI%/MVA 6.3+2.7 6.3+2.7
H L HAUA 391.81 395.73
o IO BefR A 240.56 270.33
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Table 3 Loop closing and opening system calculation results of

Gangxia substation and Tongxinling substation

110/10 kV 28 H 3 A Bk < JE JELE
10 kV Zei 45 B 152k T 8 2k
LS SR YIV22-3*300 mm*. #1245 500 A
BATRE W AWE G¥E AHE

& L I%/MVA 3.140.7 —2.9+4.8 2.1+j0.3  8.3-j3.7

H L HAUA 181.67 —320.57 120.07 51437
2 R IR /K 10.1 10.1 10.2 10.2
2 LR AHF71/(0) -65.06 —64.55 6136  —63.18
B R IR EAV 10.1 10.1 10.1 10.1
GRS AEAMM/(C) 6520  -63.18  —61.51 -63.18

fift L YI%/MVA 5.341.0 5.341.0

H L HAUA 308.31 308.31

CER/T | '3 S L 3] 25232 166.76

POHCEM/A S 445.24 —
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Table 4 Voltage amplitude difference and voltage phase

difference of looped power network port

S 2 TR S 2 S 3
Au/kV 0.1 0.1
AC) 1.1 37
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Table 5 Current calculation results of loop closing and opening

system
S 2 545 3
KEe TEk b8 TEk RME 1Sk @Ok 8 T
i 180.42 202.75 181.67 120.07
B
ie/A 3122 -31.22 -107.94 107.94
" ii/A 50589 -334.36 -212.63 286.36
([SZ N 189.06 212.25 187.05 126.64
iy QA 20275 183.48 121.26 181.67
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Table 6 Loop closing and opening system calculation results of

Nongke substation and Shangbu substation after adjusting

110 kV BRge 45 h il ARFHRI A HERFIIE K0T B
3
10kV 4R KKFL6 54 [P 8 T4 Kkl 6 T4k .
5
A EEIIR/MVA 43409 1.941.7  5.6+0.5  0.6+2.1
H L E VA 258.82 150.20 331.22 129.99
il EIR/MVA 63427 63427 63427  6.3+2.7
H L E A 399.72 403.80 399.72 407.97
359.47 287.28 460.03 29321
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Table 7 Loop closing and opening system calculation results of

Gangxia substation and Tongxinling substation after adjusting

110 kV I8 745 il i1 [ R TR B

JE JE

10kV R4 KIE 1 54 § Bk ME 152k .
B HIHE/MVA  2.042.5 33412 2.5+04  2.840.5
L R/A 179.46 196.83 144.73 162.59
filt LEINHFR/MVA  5.3+1.0 53410  53+H1.0  5341.0
L HR/A 308.31 305.29 308.31 305.29
i IO Bk T 252.32 262.44 249.84 225.82
PROEM/A RS 41097 406.95 410.97 406.95
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