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Fig.1 Diagram of neutral point drift
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Table 1 Unbalanced resistance and inductive load
Q
A B A CH
B R, X, R, X, R, X,
401 1.5 0.7 1.0 0.8 3.0 1.5
2 1.5 0.7 7.5 5.6 3.0 1.5
H3 15 0.7 7.5 5.6 7.5 3.6

2.1 YynO BT E 28
YynO BRZ574% R4 (05 LB R4S SR an 2k 2—3% 4
iR
£2 YynO T ESEEM R AR HE

Table 2 Current phase estimation in low
voltage side of YynO transformer

. DiEME/ () WRE/(°)  gkiRyE ks
X .
AR BMI CH AM BH cH /) FR%
1 0 -137.3 1164 0 -138.7 114.0 2.4 2.10
H2 0 -126.21293 0 -127.2 129.4 1.0 0.80
43 0 -128.9129.8 0 -130.3 130.1 1.4 1.10

*3 ETHREMCKEHN
YynO ZEZR{RIEM B B iR
Table 3 YynO transformer low voltage side
sequence current based on current phase estimation
- HL Ui ELAE A AL TR A BRI RORR
I UF BFOEF Uy Ry RIA ER%

o

1 124.6 40.1 18.7 1245 41.1 184 1.3 1.60
42 740 343 260 739 344 259 0.1 0.40
43 59.5 353 30.2 603 352 295 0.8 2.30

®4 YynO TERMFE
Table 4 YynO transformer loss

T IEME/W W RER %
41 1018 976 -4.3
42 1026 1026 0
43 1218 1175 -3.6

H 2 2 ATLAE H, YynO 45785 F 2 A0 A DU AH 037
AL R IR RIREFN 2.1%,, 3 W LUFH
F A A3 H 1) 25 T 88 AV A L 8 A 437 0 i A5 210 1 )7
HLUE 505 B A — 3, o KiR 2R 2.3% , 3R
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Table 5 Simulation verification of current phase esti-
mation in low voltage side of Dyn11 transformer

- PR/ () HHAE/ () ;'fg;% iR
Al BAE CAI AT B cAn (/) ER/%
H1 0 -131.5120.1 O -132.0 119.6 0.5 0.40
H2 0 -130.6 1204 0 -130.1 120.4 0.5 0.40
H3 0 -130.7 1204 0 -131.0 120.4 0.7 0.50

®6 ETHRBMMEER Dyn11 TERBEMFER
Table 6 Dyn11 transformer low voltage side
sequence current based on current phase estimation
FL U FLAEL A R/ A g fki
EF U BF R R By EIA RR%
441 128.8 40.5 262 129.0 409 259 0.4 1.10
H2 769 341 319 769 341 31.9 0 0
443 63.1 386 359 63.1 386 359 0 0

Uikl

®7 Dynl1 L EFFIRFE
Table 7 Dyn11 transformer loss

s EME/W HEEWV RER%
H1 606 600 -1.00
2 487 481 -1.30
3 475 467 -1.70
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Fig.2 Experimental schematic diagram
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®8 ETRRMEAMMAERN Yyn0 TERREMRF B
Table 8 YynO transformer low voltage side sequ-
ence current based on current phase estimation

FLH AR /A LT (B A
EF fE R OER flF BF
41 397 5.1 50 400 5.0 5.0

H2 974 23.9 21.3 98.1 23.4 20.4
13 146.8 46.3 33.6 147.1 46.2 30.3
24 799 30.7 29.9 80.3 31.4 28.1
715 66.5 37.0 354 66.3 36.4 34.2

RO YynO L E=FHFE
Table 9 YynO transformer loss

Frr TEE/W HREW RER %
41 181.6 188.8 4.30
72 743.3 787.4 6.00
43 1910.5 1796 -6.00
44 11523 1101 -4.40
415 1289.7 1288 -0.10

Dyn11 BRAEAZ He i AN V-0 1058 14 7 F 3L HHBFE
BURZERIIF 10 3 11 Fin,
F®10 ETHRAMMCHEERN Dyn11 TEFREMF BT

Table 10 Dyn11 transformer low voltage side sequ-
ence current based on current phase estimation
H it iU B/ A ML R(E/ A

IEF wy Ry EF fy iy
A1 395 5.0 5.2 40.1 5.0 5.2
H2 983 25.0 25.2 98.2 24.4 24.4
3 148.1 427 43.0 1481 424 41.3
M4 829 34.2 35.0 83.2 34.2 33.5
A5 695 39.9 40.0 69.4 39.2 39.4

it

& 11 Dynl1 BEFHFEITHERIE

Table 11 Calculation and verification
of Dyn11 transformer loss

e EE/W EEW RER %D
241 394.5 406.8 3.20
2 482.8 499.6 3.60
3 710.7 685.1 -3.50
H 4 459.7 481.7 4.90
45 452.4 465.6 3.00
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Calculation of distribution loss under three-phase unbalance

based on current phase estimation
SUN Zhipeng, TAO Shun
(School of Electrical and Electronic Engineering,North China Electric Power University , Beijing 102206, China)

Abstract: It is particularly important to replace high-loss distribution transformers according to local conditions in the energy-

saving transformation of distribution networks. Calculating distribution transformer losses under actual load conditions is one of

the key points of transformer selection technology and economy. In low-voltage three-phase and four-wire system, unbalanced

load often results in asymmetrical distribution and transformer three-phase current. The loss calculation model of transformer

under three-phase unbalance condition is discussed at first, and then the current phase estimation method of transformer low-

voltage side is put forward in view of the fact that the current phase of existing distribution transformer low-voltage side mining

system data is missing. Thus,the loss calculation model based on distribution transformer current phase estimation under three-

phase unbalance condition is established, which solves the problem that cannot be calculated due to missing phase data in actual

engineering. Finally,the current phase estimation and loss calculation models of Yyn0O and Dynl1 commonly used transformers

are verified by simulation and experiment respectively.

Keywords : three-phase imbalance ; three-phase four-wire system ;transformer ;current phase;loss calculation
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