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Power flow control of electromagnetic loop network based on distribution
coefficient and phase angle matching analysis

SUN Yan', LING Wuneng?, LI Rugi®, MO Shixun®, SU Yi%, HUANG Long?, QIN Xin?
(1. Guangxi Power Grid Dispatching Control Center, Nanning 530023, China; 2. College of Electrical
Engineering, Guangxi University, Nanning 530004, China)

Abstract: Aiming at the power flow control and identification of the main monitoring branch, which are the key problems
of electromagnetic loop network by generator tripping measure, a power flow control form based on distribution
coefficient and phase angle matching analysis is presented. This control form is based on the conventional distribution
coefficient method, eliminates the influence on power flow control caused by the generator tripping through generation
shift distribution factors, and according to the DC power flow, identifies the key monitoring line by the matching degree
of voltage phase angle of lines with high voltage and low voltage. Example analysis results against the 500/220 kV
electromagnetic loop network in the southern province show that the proposed method can avoid overload operation on
the low voltage line after the high voltage line of the electromagnetic loop network is disconnected and security measures
are taken to remove the unit, thus the transmission capacity of the electromagnetic loop network can be fully enhanced
under the premise of system security; moreover, the proposed method does not need too much calculation, only through
the phase matching analysis, the main monitoring line of the electromagnetic loop network can be identified accurately.
So, the presented way effectively alleviates the workload of scheduling monitoring and has high performance on the
safety precaution.

Key words: electromagnetic loop network; power flow control; generator tripping; distribution coefficient; phase angle
matching
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Fig. 1 Power flow control area of the electromagnetic loop
network by generator tripping
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Table 2 Validation results of the monitoring form
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Table 3 Results of the phase angle matching analysis to

identify the lines (0 o’clock)

feinm NN AT LY
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OC-LY % [-14.7,-12.8] 2 0
SH22-LT % [-13.6,-11.2] 2 35.7
LT-YL 4 [-13.6,-11.7] 2 17.9

4 FRRAI AR A REL DTSSR (12 )
Table 4 Results of the phase angle matching analysis to

identify the lines (12 o’clock)

N . REATANSA VEHCE/
FEUISE iR M) - ”
SH22-MD £; [-12.7,-114] 2 563
LB22-0C %k [-10.6, -9.2] 2 6.3

OC-LY % [-12.1,-10.6] 2 93.8
SH22-LT % [143, -12.7] 2 0
LT-YL 4 [-143,-11.7] 2 375

MNF 3 TR 4 nTLLE R, FEAHMAAT S VUL 3
fih I, 0 I 5 500 kV SH50-LB50 A2k VRT3 5% i 1)
J& SH22-MD %k, 12 iif5 500 kV SH50-LB50 £k
VCHC RS B s R 2 OC-LY k. ml WL, AH A VCHEC /4T i)
4505 BPA W2 Bl 2 I B — 3, o T#Gm
PRI R, AMKEE BPA W5, R
5 e P S5 2 B 1 2 i PR AR A, SR B A A UL G
SIMT T, AT S I e P s AR e i T I A
B REWEEN SIS . AR, AHAVLEL BT 7 R
TR TAER, RARGERMPHRR BRI
AP RE

5 it

AT AIBC & VIH U It 1) A1 28 B AR A L
P B 5 oxk PO G X P A M T D B e s U
BAT Tt ig . A5Gt R, 52U
iR,

(1) 73 A7 R AARENS B e O RESA X 1) B HLL E
X FELREEA I PR AL M 7 RAT B SR K A

(2) UIHUHE Jt T 1) 0 A 28 gl e i 3 7% A
THIER T ROIHLALE Jeh s P i, 0 1
HUREIA P S P A TR, R T Y

(3) HAA VLA AT AT e e B B UMHER S, 20
192010 F BT 3 15 BPA Wi Ze Bl — 2, RIS T

ST, AT RE F T VR A R A A T

B2 3k

(1] ZR0t, M, Wi, R M s o i b 2 A

FK R AE PR AT [I]. I AR SE ik, 2003, 27(1):
53-56.
LI Chenguang, LI Baiqing, TANG Yong. Stability
analysis of the tripping of line without fault and single
line permanent ground fault in an electromagnetically
coupled power loop[J]. Automation of Electric Power
Systems, 2003, 27(1): 53-56.

[2] ZHANG Ning, YE Hua, LIU Yutian. Decision support for
choosing optimal electromagnetic loop circuit opening
scheme based on analytic hierarchy process and
multi-level  fuzzy evaluation[J].

Intelligent

comprehensive

Engineering Systems  for  Electrical
Engineering and Communications, 2008, 16(4): 183-191.
(3] JA%, Wkowe, £4RIK, 55 JeT 2 IR MK Dha i
BWRS 50 BRGERYP S, 2013, 41(22):
134-140.
ZHOU Zhuan, YAO Xiuping, WANG Weiqing, et al.
Research and analysis of power transfer based on
multiple electromagnetic looped network[J]. Power
System Protection and Control, 2013, 41(22): 134-140.
(4] Uk, FEWeRR, sKICw, 4 Ree NI i I i vl
AR WA AR IA T ZZWT9ET]. HB ) RGER I 42, 2011,
39(2): 135-141.
LIU Nan, TANG Xiaojun, ZHANG Wenchao, et al.
Study on electromagnetic ring opening in Henan
province under ultra-high voltage power grid[J]. Power
System Protection and Control, 2011, 39(2): 135-141.
(6] JHICAE. HIREFS M LA I iP5 D). HR:
PR, 2013.
TANG Wenzuo. Study on the optimum opening method
network[D].

of electromagnet loop Chongqing:

Chonggqing University, 2013.

(6] M4, XIE M. LT M2tk A R b 2 HT i
WEFR I 43 X JT (0], W8 R4 B 3tk 2013, 37(21):
66-71.
YANG Dong, LIU Yutian. A new method for electro-
magnetic loop partitioning based on quantitative analysis
of network community structure characteristics[J].
Automation of Electric Power Systems, 2013, 37(21):
66-71.

(7] BB, A 50T HUpEFE M 55 T30 7 SRR 0],



228 - CE R R R EEL
ML R G R A 5, 2010, 38(2): 78-82. [12] KARADY G G, GU J. A hybrid method for generator
BAI Hongkun, LI Gansheng. Discussion on weak open- tripping[J]. IEEE Transactions on Power Systems, 2002,
loop mode of electromagnetic loop[J]. Power System 17(4): 1102-1107.
Protection and Control, 2010, 38(2): 78-82. [13] KARADY G G, KATTAMESH M A. Improving transient
[8] T, 4K, #hVEEZE, &5, “WREHEEFREET fk stability using generator tripping based on tracking rotor-
2 oy DXOEIR E sh SRS v S ST B A angle[C] // Winter Meeting of the IEEE-Power-
GifrPr S, 2009, 37(21): 97-102. Engineering-Society, New York, 2002.
LI Jiayu, LI Dapeng, SUN Sugin, et al. Design and [14] frer, B, WIRE. WIS R Tk 5 5
implementation of automatic power flow control for Hr[I]. HMHCR, 2013, 37(2): 411-416.
voltage-grading and district-dividing under the condition XU Yan, LU Bin, LIN Xutao. Study and analysis on
of energy-conservation power generation dispatch[J]. identification method of power flow transferring[J].
Power System Protection and Control, 2009, 37(21): Power System Technology, 2013, 37(2): 411-416.
97-102. (16] EHE, B, ZERer. A SR L i il i
(9] xUBAkR, KA, sKICH1. 55 R fLEA RIS AT 2 04 1 1) ¥ Sl i), RS A s, 2013, 37(14):
BRRRT]. LIRS B3k, 2014, 38(4): 109-114. 117-122.
LIU Mingsong, ZHANG Jian, ZHANG Wenchao. WANG Kang, TANG Longjun, QIN Kangping. Power
Problems and countermeasures for operation and control flow transfer analysis and power flow control using
of weak electromagnetic loops[J]. Automation of Electric equal-phase line[J]. Automation of Electric Power
Power Systems, 2014, 38(4): 109-114. Systems, 2013, 37(14): 117-122.
[10] #MH, “Fik, ARKEE, & BT 0 A REGER FEIA [16] KUNDUR P. HiJRGUEGE SEEHIM]. dbst: PEH
A RIE AW IED]. )P, 2012, 35(4): 1-4. 71 i, 2002.
SUN Yan, LI Ling, DENG Qiuquan, et al. Study on
power flow control form of electromagnetic loop circuit Igtm BEE: 2014-11-19; & HEH: 2014-12-16
based on distribution factor method[J]. Guangxi Electric EEEN:
Power, 2012, 35(4): 1-6. I #(1983), H, TFWE, ZERIEF, HAG
(1] 2, 2ok, 1%, % e s [RIAF XUl Ze 3R I A8 A R RIEAT S 44

ANVl Je Hsg I LR R, 2012, 27(4):
202-208.

LI Bin, LI Xuebin, DING Maosheng, et al. Circulating
unbalanced current and its influence of double-circuit
of China

UHV transmission lines[J]. Transactions

Electrotechnical Society, 2012, 27(4): 202-208.

HAE (19830, B, HEHRA, TE2MRALHEAL

R ARBEALE M7, E-mail: lingwuneng@163.com

e (1959-), %, #Ix, BIRF & A8 H RERML

BATHHLKR].

(%4t B HeHr)



