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Abstract

In this paper, firstly, the calculation method of the line loss of the distribution network is deduced
from the point of view of the load on the basis of the cyclic current method by using the data col-
lected by GPRS. The load three-phase unbalanced characteristics of the distribution network are
considered, and the relationship between the law of the line loss and the load is further studied.
Secondly, using the method of allocation of losses, the distribution coefficient of network loss for
each load of distribution network and the amount of losses that should be allocated to each load
are deduced. Finally, the factors that influence the line loss are compared from several aspects.
The sensitivity of each line loss factors to the total loss of distribution network is determined by
sensitivity analysis method. At last, a set of loss reduction measures are established, and it is
proved to be reasonable and effective by examples verification and comparison.
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Figure 1. Equivalent circuit of 10 kV distribution network
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Figure 2. Supply network with two loads
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Figure 3. Program flow chart of cross term positive sequence loss
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Figure 4. Power supply network with two loads
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Figure 5. Diagram of distribution network connection

& 5. ECrEMEZREE

Table 1. Line parameters

#=1. ZREH

ZFR L, L, Ls Ly Ls Le Ly Lg
5 LGJ-70 LGIJ-50 LGJ-50 LGJ-50 LGJ-50 LGJ-50 LGJ-50 LGJ-50
K /km 1.836 1.799 0.843 1.623 1.805 0.816 1.793 0.832
L FH/Q 0.8262 1.1334 0.5311 1.0225 1.1371 0.5141 1.1296 0.5242
HH/Q 0.6756 0.6818 0.3195 0.6185 0.6841 0.3093 0.6795 0.3153
Table 2. Parameter of distribution transformer
=2 MBTERSY
SR T T T T, Ts T 7 Ty
5 S9-315 S9-400 S9-200 S9-315 S9-315 S9-315 $9-400 S9-315

DOI: 10.12677/sg.2018.84035 318 B HE L


https://doi.org/10.12677/sg.2018.84035

7557 5%

HE A RSCEM=AA L) Py LY Oy WK U, WA 1 KR EE cosp ik 4. % 5 fiw, H
F =R Sh s L ) A7 e R AR BT, 2 b BBl B A L 220 VR ISR

M 4. 3% 5 UL EOEC rE AR I A IS FE s o RO DRI, SCHR[7)SE 8L 1 IR e sty Hicdfs 1)
MEERE, SRE. BRKAMAIE 6 .

o AT RS AT, 12 PR 2 B i2RE B A T A A IS U ey AT PR HEAT = 0, R I TR S
HIAR IR AR HORE FB e AR B I . i 24 B4 10 kv kit o2 BRYIE. S EIEC
AR AR P FFPHFE =805 . BT ARSCEDR 10 kV BCHL A DHURE, 18 F SOk IB I, B fifHat
FEFETR P RIEE TR, A3 A HPUER Y

Table 3. Phase voltage and current of the line head

F+ 3. KR EIRSEREMER

PEAT S U/kV oul° /A ol
HE A B C #f A B C #H A B C A B #f C #f
U 5729 5690 5703  —4.19 -12428 116.10 11046 11639 109.66 —34.10 -156.65 81.76

Table 4. Three-phase power operating parameters of 220 V at LV side of transformer
F 4. TES[EEM 220 V RZHENEEITEH

A5 P/kW Q/kVar cos¢

Ed A B #H CH A B CH A B # CH
T1 65.38 85.02 74.53 30.94 50.12 38.03 0.90 0.86 0.89
T2 85.33 195.85 88 45.83 55.58 47.45 0.89 0.87 0.88
T3 49.05 54.30 48.80 26.59 31.23 25.09 0.88 0.87 0.88
T4 61.86 59.62 64.10 60.06 58.91 63.19 0.72 0.71 0.71
T5 75.38 81.02 73.53 41.12 45.60 39.03 0.87 0.87 0.88
T6 56.45 67.58 57.05 33.96 44.64 34.46 0.86 0.83 0.86
T7 76.12 82.56 72.52 40.35 43.72 40.28 0.88 0.88 0.87
T8 46.89 57.19 47.48 23.06 34.18 24.28 0.87 0.86 0.89

Table 5. Three-phase transformer actual operating current and voltage amplitude at LV side amplitude

=5 TERREMSEFREIT=HER. BERE

Ik VA uv

iR A B # C A B # C #f
Tl 358.99 410.13 370.04 240.22 201.13 214.05
T2 450.91 472.43 447.64 225.32 206.37 216.46
T3 25522 263.61 246.62 221.58 204.65 218.23
T4 383.20 375.44 388.22 215.11 216.80 208.75
T5 389.85 394.83 378.50 218.74 206.07 220.06
T6 308.42 332.70 302.44 228.26 199.58 218.10
T7 385.34 400.61 377.77 216.48 207.55 220.41
T8 249.89 273.03 241.10 232.08 198.68 22021
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[0.8262 0.8262 0.8262 0.8262 0.8262 0.8262 0.8262 0.8262 ]
0.8262 1.9596 1.9596 1.9596 0.8262 0.8262 0.8262 0.8262
0.8262 1.9596 2.4907 1.9596 0.8262 0.8262 0.8262 0.8262
_10.8262 19596 1.9596 2.9821 0.8262 0.8262 0.8262 0.8262
¥ 10.8262 0.8262 0.8262 0.8262 1.9633 1.9633 1.9633 1.9633
0.8262 0.8262 0.8262 0.8262 1.9633 2.4774 24774 1.9633
0.8262 0.8262 0.8262 0.8262 1.9633 2.4774 3.607 1.9633
10.8262 0.8262 0.8262 0.8262 1.9633 1.9633 1.9633 2.4875 |

R LR AT 0 NS AT, BTSSR AR, BFEMNGE IR .
3.2. ARFELE, fAFHFENTTE

AFURT A IC X P A B TE e R AR S AR AR L T
3.3. BT ERSHIRFENITE

BESGFHPFECITEIER . FFSFFHFE, BT 10 kv L EREEAR, FHit, &
AR IS A P OFERUE R B AR, ARG RTE s e, Wk 8 P
e LIRS, WTRORHEEA 10 kV BCHMLdn, a5 9 Pis.

I, B 10 KV LRI AAREE AR, = 3> AP = 72.00 kW « RIS = 88 S0 S HOR B 25

WIRMAKSIZR, WEEZE, BEEMNEHIE RN 67.911 kW, 5EFIFRE 72.09 kW HEA K, REN
6.15%, 5 2= Y = B DR SRR T2 1 2% 5 9N il <2 8 i) $5 6 E

Table 6. Three-phase transformer actual operating current and voltage angle at LV side

6. TEFREEMSEFREIT=EER. BEHER

A5 oi° oul°

xS A B CH A B A CH
Tl -29.58 -152.53 81.17 -4.26 -122.01 109.00
T2 -32.70 -154.76 83.87 —4.46 —124.65 112.17
T3 -32.32 -155.58 84.34 -4.11 -125.62 112.41
T4 -50.79 -169.25 70.97 —6.63 -124.59 115.56
T5 -33.15 —155.48 85.03 -4.06 -126.36 112.99
T6 -33.85 -157.71 80.16 -3.20 -124.19 111.02
T7 -31.85 -154.43 84.83 -3.92 -126.53 113.88
T8 -29.36 ~154.67 83.11 -2.67 -123.71 110.52

Table 7. Positive and negative sequence loss of each load in distribution network (W)

7. BAEAELERPREFMSFREW)

ki 1 2 3 4 5 6 7 8
IEFHFE 2246.66 3737.96 1891.98 3219.38 3117.92 2540.52 3622.10 1726.31
T 10.54 2.69 0.84 4.11 1.67 7.02 391 7.14
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4. BIRIENERIHIR

FEAT BT o PR /N AT HE Y, IR0, IR RS G —AMHE
WA, BAEEE . IR E cosp « ZAHAPEI AT & 51IEF B ER A . RAE
Bger AL B 2250 MRS A0 O ZIAH B A7 A B BEAT IR LR R M B, RO HLAURE RS .

ARG HE RBETTE, R 243X Le 5 [K 32 ORI, WP AR S MR FE (R K/, DA AE A 0 B
TR WEHLFE O FRRTIYANZdi 5 L 13.95% &% BA Bt , ARE SCHR[15], i A — A BB TH B R ARE

gr_OF x_orjT
Yoox T ox/x

PAS BRI AIRES BE DR R HE, THELSE RO 10 .
ORI ORI VAN Pt i, ROFEAR G 7. 2 M, 38R0 7. 2 IZh R
NI R, VEJXT AL, R SRR R BNAESS 5 21 8 IR AE N o — LR Bidh it X258
—H., TR AR, SRR LA TR R R, TR 11 PR,

(16)

Table 8. Admittance loss of distribution transformer (W)
7 8. BLRREERFMIRFEW)

B fif 1 2 3 4
TIFE(E 233.35 280 166.67 233.35

ik 5 6 7 8
TIFE(E 233.35 233.35 280 233.35

Table 9. Total loss of distribution network of each load (W)
= 9. BWZAEDRFE(W)

kit 1 2 3 4 5 6 7 8
IEFPHLFE 2246.66 3737.96 1891.98 3219.38 3117.92 2540.52 3622.10 1726.31
fUFHFE 10.54 2.69 0.84 411 1.67 7.02 3.91 7.14

R 23335 280 166.67 233.35 233.35 233.35 280 233.35
SPHE 2490.55 4020.65 2059.49 3456.84 3352.94 2780.37 3906.01 1966.8

Table 10. Sensitivity of each load line loss factor

= 10. FAEERTMERREE

LT Fi P AT AR RS RSPk {4
2 0.3614 0.0042 0.1499 0.2344
7 0.3681 0.0017 0.0342 0.2403
4 0.1559 0.0044 0.0279 0.1788
5 0.2104 0.0166 0.2294 0.2102

Table 11. Distribution network loss under the reduced losses

= 11, PR T BB R R AT

FeEAR A it SSIRFEW) TURE T FEE (kW) AT FEE
F—A 67.248 0.664 0.98%
At | 67.329 0.582 0.86%
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it 2 IHAE

3) MRBIENMITENE B R HIE 1A B E b, @S0 1Tk i A k.

AR5 BT T AT AT BLA AR 5 1 e T -

1) £ I [R] Vi A SR A5t 5 A A SC BRI R 5C 2R, WF 8 P iy il 2 2 HCRaA [ 2 i i
HO5k, - EEGEBT HITEAEx L.

2) W TELARFIRIRFR 9 H A 0 2% T R 40 i (KO0 A, D B0 4 it ) ) 902 36 S W A ) 1
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