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Application of Excitation Forward Equivalent Method for

High-power Rectifying Transformer

ZHAO Dao-de! ZENG Qiu-sheng! CHEN Jie-lian' CHEN Yuan-chu! ZHANG Shi-quan?
(1. Zhuzhou National Engineering Research Center of Converters Co., Ltd., Zhuzhou , Hunan 412001, Ching;

2. Datang International Recycling Resource Development Co., Ltd., Huhhot, Inner Mongolia 010206, China)

Abstract: Taking the nameplate dataof 72 MVA high power rectifying transformer used in an electrolytic duminum project asan example,
the PSIM simulation model is established and tested, which is on the basis of caculation of smulated technology parameterswith an excitation
forward equivalent method. Simulation results verify the vaidity and availability of the smulation model.
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1 Rt1:R1+R2' Lt1:L1+L2,
1
Tab. 1 Nameplate data of transformer
T1 T2
4 14 28 42 4 14 28 42
1,/% 015 0.18 0.279 0.557| 0.18 0.14 0.07 0.8
po'/kw 452 452 452 452 | 8.5 455 201 54
P /KW 289 309.1 280.9 247.5| 273.9 273.9 213.9 2713.9
z, /% 107 183 86 41| 42 54 81 16
'U1 /v 220000 220000 220000 220000 || 70000 56538 37692 18846 ) 2 } ) o
1A 188.4 1522 101.4 50.7 | 296.1 296.1 296.1 296.1 Fig. 2 Excitationforwardequivalentcircuit
Uz/V 70000 56538 37692 18846 577 466 311 155 2.2
1./A 592.2 592.2 592.2 592.2 /17952 17952 17952 17952 )
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Teb.2  Impedancecalculationresultsofrectifiertransformer T1
4 14 28 42
R../kQ 188.7 188.7 188.7 188.7
T1 L,,/H 1299 1299 1299 1299
R, /Q 2.709 4.436 9.096 32.09 L
Lo,/ mH 229.6 353.3 341.9 310.8
R,/ kKQ 49.58 44.13 77.98 114.1
T2 L.,/H 182.7 207.7 223.9 142.3
Ryp/MQ  520.4 520.4 520.4 520.4 4
Lysp/ MH 18.18 18.89 18.89 18.65 Fig. 4 Rated load testmodel of voltage adjusting transformer
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3 T1
Tab. 3 Comparison between simulation data and nameplate data for voltage adjusting transformer T1
2 x0.5 4 14 28 42
P,/ kW 45.2 452 45.2 45.2
Pyt /kW 45.19 45.17 45.18 45.18 U,=220 kV 1,20
/% 0.02 0.07 0.04 0.04
P./kW 289 309.1 280.9 247.5 U,=Z,,x220 KV
Pt /KW 288.5 308.6 280.5 247.2 R,=0
/% 0.17 0.16 0.14 0.12 Z, 1
7 P./kw 334.2 354.3 326.1 292.7
8 P,*/kW 334.4 353.9 326.0 293.6
9 /% 0.06 0.11 0.03 0.31 U,=220 kv
10 1,/A 188.4 152.2 101.4 50.7 1,2502.2 A
11 1,"/A 188.8 152.5 101.6 50.93
12 /% 0.21 0.20 0.20 0.45
4 T2
Tab.4 Comparison between simulation data and nameplate data for rectifying main transformer T2
2 x0.5 4 14 28 42
42.25 22.75 10.05 2.70
P,/ KW u, 1
: 42.23 22.73 10.045 2.699
P, /kW 1,20
0.05 0.09 0.05 0.04
/%
. - 136.95 136.95 136.95 136.95 U,=Z,,x220 KV
K 140.6 140.5 140.5 140.6 R,=0
P /kW
6 Ju 2.7 2.6 2.6 2.7 Z, U, 1
179.2 159.7 147 139.65
7 P /kW
n 184.4 165.1 152.6 144.4
8 Po" kW 2.9 3.4 3.8 3.4
o /% 296; 1 zgé 1 296; 1 296; 1 Vs !
10 1./A ) ) ) : 1, =35 904 A
L 296.02 295.95 296.16 295.17
11 1,"/A
0.03 0.05 0.02 0.31
12 /%
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