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Abstract

In order to reduce the risk of distribution network operation, this paper calculates the power flow
of distribution network based on the equivalent circuit diagram of distribution network, studies
the calculation method of circulating current caused by loop closing operation of distribution
network is studied, and puts forward a load control strategy to reduce circulating current, then
uses the MATLAB/Simulink simulation software to build a simulation model of the operation of
the distribution network, and the proposed control strategy to reduce the circulating current is
simulated. The results verify the effectiveness of the proposed method.
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Figure 1. Equivalent circuit diagram of combined loop current calculation
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Figure 2. Simulation circuit diagram of circulating current calculation
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Table 1. Current phasor measurement values

F 1. BREENEE

R Bl 5Bl 2
Lo(A) 162.07 £-98.79° 57.13 £-104.47°
1.(A) 329.15£-173.19° 169.22 £-170.78°
Iyo(A) 116.69 £-98.95° 107.6232 £-98.39°
In(A) 424.06 £—47.83° 192.48 £—44.62°

Table 2. Voltage phasor measurement values

=2 EEMENEE

HLE 5Bl 5Bl 2
Uao(V) 8889.9 £-93.59° 6176.9 2£-93.16°
Ua(V) 8890.0 £-93.07° 6177.2.2-93.14°
Un(V) 8502.0 £-91.35° 5903.3 £-92.68°
Un(V) 8501.8 £-91.35° 5903.0 £-92.68°

Table 3. Calculated values of circulating currents

F 3. BRI EE

S HKl1 Hl 2
1 53R RAH(A) 362.33 155.34
1 st 5HAB(A) 376.71 151.29
R ZE (%) 3.97 2.60
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Figure 3. System closed-loop flow analysis dia-
gram
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Figure 4. Voltage phasor diagram for transformer tap adjustment
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Figure 5. Load control simulation simplified
diagram
5. ERI R ELE
Table 4. Load of bypass
4. MEPTE AT
B fif % B IIFE(MV-A) [F G A A (MV-A)
AR A 1 1.0 +50.5
13.0+/4.5
BELL 447 3 12.0 +j4.0
R g 2 3.0+/1.5
18.0 +/7.5
BEER 5175 4 15.0 + 6.0
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Table 5. Load 1 circulating current in active power control process

5. RO | AU E R AP E R IRAMIEIRRR

BREE T 1 A3 ThIIERMW) s B AR KRR {EL(A) HEIRHLTL(A)
1.0 506.9262 347.7250
1.1 503.6789 344.5431
1.2 500.4289 341.3696
1.3 497.1771 338.2046
1.4 493.9216 335.0484
1.5 490.6641 331.9012
1.6 487.4037 328.7633
1.7 484.1562 325.6350
1.8 480.9582 322.5165
1.9 477.7586 319.4081
2.0 474.5553 316.3100
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Figure 6. Load control simulation circuit diagram
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Figure 8. Other load power control; (a) Load 1 reactive power control; (b) Load 2 active power control; (c) Load 2 reactive

power control

& 8. Hth o rIhZzHl; (a) S 1 TThZHI; (b) faer 2 BINEH; (o) fafa 2 TThiEH)

DOI: 10.12677/tdet.2018.72007

58 e TR A


https://doi.org/10.12677/tdet.2018.72007

XTS5

550 — T T T T T r r r 550
—— &Rk R
5001 —— IR -

U
16 A 3

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 4 6 8 10 12 14 16 18 20 1 2 3 4 5 6 7 8 9 10
P1/MW Q1/MVar

(@) (b)

Figure 9. Load 1 power control (a) Load 1 active power control; (b) Load 1 reactive power control

B 9. fafa 1 ThERIEH(a) T2 1T | BUYHESH; (b)FAafT | TIHEH

F 0 BLAE AT AT, Rk e 1| A IR R 10 MW I, &30 5 2k b iy f i e KRt
SRASEHAHRAS R RN WHEAA | AY)ThZ48: LRE, AR BRI fFaARCpritmits
B I R 0 A7 A R R PR 7 A 428 1) D7 9 o L 2% R S BB A o SR 5D B R /N AN FT REIA B 1 MW 4544 13],
AL 0.1 MW £ 0.1 Mvar 15 PN BIEOE 55455 & SEPREAE, XFSEPRIZ AT B 248 5 8 o fE S brigqT
HBEAT AT i AL B 2% 10 KV IR S TR RC— AN fumr [ 141 AR 4 9, i fafar RIS S1+ 82 + 83 +
S4, G HIEA KA A I — AN (E Y U 2 T BCE IR IR I K I I s BRI 8. BTLL,  TE fumer i (A
v % ek R PP O P AR R A AT AL AR R, I RIE A G E N . A A, RN e
LI B s AR 1 2 AR BE PR AR IR s, (H 2R L TG S Rt 2 1 N[ 15]. IRk — R &k
PRI A LLIA B3 5 A 20 2P 2R G2 A7 mr E R 1) 5 3 A G 5T A b 6797 v U ST R AT & TR B

5.2. BESFRMELBEMNRE

FEMIFLA, BTG P00 H R v] BRI e Rl 2 oo R4S, A T Ed i B 2R R R
EAT S AT AL AR 6 A8 e 48 702 Sk TR B T V0 PR AR G IR FRR KT 5 . R AT L, RBVIIRIRES TR K
WL BHCR AL 6 BRIV LT SRR B, A WILR R L N S i . AR )5 i EAR
JEds ik, RIS RA8AR L, W EEAT SMRIEOT R, JHdsRui &3 msdE, ¥ Bk i
SRR I)E PR AR AT XS e A AT, R R e s T3 7 R kR S AR S PRl R O/ N AN
PR AN an 4 10 s o

AR TR A% B B BN AR L 110kV/10.5 kV I, B EAERT & AT ML IR U, A1 U, 251008
8.7452 £ —92.77°F1 8.6281 £~93.99°, AR A (13)H1 I KA 734K R A 111.375 kV/10.5 KV IEIZALLL T,
FHL B P IR B o i R ANIE B FEL R /DS, BRIE T I8 Y AR T A8 Bk B R B VA A 3

6. &t
1) A5 SCHTHREE T h0 B HE A B ANV B R G A, T A AR B AR B F O LA
S R B PO A 25

2) EIE R B v o A A G A R R £ AT A A SRS S R i AR A7 A R R B O 2
REA REAR S PR A SR RO IA RN, T FRR S AR AR B XU, SR sl R o RIS AT ) = 4

DOI: 10.12677/tdet.2018.72007 59 St E TR S AR


https://doi.org/10.12677/tdet.2018.72007

XTS5

Table 6. Transformer tap changer parameters

6. BEBRMELSY

A5 i A ok ¥Rz b
T1 110 kV + 5%1.25%/10.5 kV 110 kV/10.5 kV
T2 110 KV + 5%1.25%/10.5 kV 110 kV/10.5kV

Table 7. Loop current in the tapping process

F 7. HEGERIESIFERAN

pAED S il T K BEHEL(A) TEIRHTE(A)
105.875 kV/10.5 kV 1416.9248 781.8016
107.25 kV/10.5 kV 1088.5975 615.5517
108.625 kV/10.5 kV 780.7096 435.9578
110 kV/10.5 kV 506.9296 347.7250
111.375 kV/10.5 kV 296.9818 292.7166
112.75 kV/10.5 kV 465.0234 327.7166
114.125 kV/10.5 kV 704.4718 425.7097
115.5kV/10.5 kV 969.1560 551.5813
116.875 kV/10.5 kV 1240.9543 687.5080
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Figure 10. Load 1 active power control
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