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Abstract

The unbalance rate of DC resistance in transformer windings is influenced not only by the defects
of the production and the resistance value of the component parts themselves, but also by the re-
sistance value of the winding itself and the actual temperature of each winding in the test. In this
paper, a transformer with a DC resistivity problem is analyzed, and the test data contrast analysis
method is used to determine the factors affecting the unbalanced DC resistance factors, such as
phase, length of lead, external area and air velocity, etc.,, and treatment measures are provided,
Ensure the overall quality of the product.
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Figure 1. Transformer body
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Figure 2. Connection group diagram of transformer
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Figure 3. Connection diagram of DC resistance
test of transformer
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Figure 4. Relation diagram between transformer tap and DC
resistance of high voltage winding of transformer
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Table 1. Test value of DC resistance of high voltage windings in each transformer substation when SFZ11-63000/110 trans-
former enters oven

5% 1. SFZ11-63000/110 Z=[E 88/ Mk B S FE 4840 & 0 RS L B SR R PR (B

PRI o L PR 75°C i s R AR
Ty et A3 (%)
A-O B-O C-0 A-O B-O C-0
1 0.3119 0.3167 0.3137 0.3899 0.3959 0.3921 1.53
2 0.3077 0.3125 0.3094 0.3864 0.3906 0.3868 1.55
3 0.3034 0.3082 0.3050 0.3793 0.3853 0.3813 1.57
4 0.2991 0.3040 0.3007 0.3739 0.3800 0.3759 1.62
5 0.2948 0.2997 0.2964 0.3685 0.3746 0.3705 1.64
6 0.2906 0.2955 0.2921 0.3633 0.3694 0.3651 1.67
7 0.2863 0.2912 0.2879 0.3579 0.3640 0.3599 1.69
8 0.2820 0.2869 0.2837 0.3525 0.3586 0.3546 1.72
9 0.2774 0.2818 0.2783 0.3468 0.3523 0.3479 1.58
10 0.2821 0.2868 0.2834 0.3526 0.3585 0.3543 1.66

Table 2. Statistics of test values of DC resistance of single winding sets

F 2. BRABERAERERMNAERITR

PRI UL E v s L BELAE 75°C i He HLFELAE o
fri el RPH (%)
A B c A B c
£ i 0.2734 02731 0.2765 03418 03414 03456 1.22

Table 3. Table of each phase resistance test value discrepancies when removing the first wire guide pole and the K pressure
connector with the value before the package

3. ARELSETN  HERLASEXISEREMNNEERBRR

o PRE IR v s L BEAE 75°C i BB ,
FiSEA RV (%)
A B ¢ A B C
Fin G AT R Rk 0.2761 0.2801 0.2763 0.3451 0.3501 0.3454 1.44
BAEHT 0.2734 0.2731 0.2765 0.3418 0.3414 0.3456 1.22
Z=5 0.0027 0.0070 -0.0002 0.0033 0.0087 -0.0002
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Table 4. The difference of test values of each phase resistance of SFZ11-63000/110 transformer products
% 4. SFZ11-63000/110 £ = M S HE MR EERBERR

- PR ARG R o LR 75°C i Ik R A .
e G4 APHTE(%)
A B1/C Cl/B A B1/C Cl1/B
Fi G AT AR, 0.2761 0.2801 0.2763 0.3451 0.3501 0.3454 1.44
£33 0.2734 0.2765 0.2731 0.3418 0.3456 0.3414 1.22
Z5 0.0027 0.0036 0.0032 0.0033 0.0045 0.0040
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Table 5. DC resistance values of SFZ11-63000/110 transformer products and finished products tested
% 5. SFZ11-63000/110 3 [ 25 /= fift kB RN AR d it 36 1 T B R FR PR E (B

briganing PRI v I LB 75°C 7 1K L LS A
AT (%)

SR A-O B-O C-0 A-O B-O C-0
1 03119 03167 03137 0.3899 0.3959 0.3921 1.53
2 0.3077 03125 0.3094 0.3864 0.3906 0.3868 1.55
3 0.3034 0.3082 0.3050 03793 0.3853 0.3813 1.57
4 0.2991 0.3040 0.3007 0.3739 0.3800 0.3759 1.62
5 0.2948 0.2997 0.2964 0.3685 0.3746 0.3705 1.64
6 0.2906 0.2955 0.2921 0.3633 0.3694 0.3651 1.67
7 0.2863 0.2912 0.2879 0.3579 0.3640 0.3599 1.69
8 0.2820 0.2869 0.2837 0.3525 0.3586 0.3546 1.72
9 0.2774 0.2818 0.2783 0.3468 0.3523 0.3479 1.58
10 0.2821 0.2868 0.2834 0.3526 0.3585 0.3543 1.66

R TS 5 1 e P B 75°C 7 s LB i

AT (%)

SR A-O B-O C-0 A-O B-O C-0
1 0.3294 0.3339 0.3305 0.3920 0.3973 0.3933 1.34
2 0.3248 0.3293 0.3260 0.3865 0.3919 0.3879 1.39
3 0.3204 0.3248 03214 0.3813 0.3865 0.3825 136
4 03159 0.3203 0.3168 0.3759 0.3812 0.3770 1.40
5 03112 03158 03123 0.3703 03758 03716 1.48
6 0.3067 03113 03078 0.3650 0.3704 0.3663 1.47
7 0.3023 0.3068 0.3033 0.3597 0.3651 0.3609 1.49
8 0.2977 0.3022 0.2988 0.3543 0.3596 0.3556 1.49
9 0.2927 0.2967 0.2930 0.3483 0.3531 0.3487 1.37
10 0.2985 0.3022 0.2996 0.3550 0.3596 0.3565 1.23
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Figure 5. The relationship between the tap and the DC resistance
of SFZ11-63000/110 transformer inlet and finished products
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Table 6. Comparison and analysis of DC resistance values of SFZ11-63000/110 transformer products in 9 gears at different times

%% 6. SFZ11-63000/110 TERE =& 9 #4 & NATENIK ER B PRENT L 54k

PSR R v e L BEAE 75°C v HUHAE
o R GeZE AFHTE(%)
A BI1/C C1/B A BI1/C C1/B
Fopn T AT R Bk 0.2761 0.2801 0.2763 0.3451 0.3501 0.3454 1.44
R 0.2734 0.2765 0.2731 0.3418 0.3456 0.3414 122
=5 0.0027 0.0036 0.0032 0.0033 0.0045 0.0040
ECIRZS A-O 819B1-0 C1-0 A-O B1-O C1-0 AP (%)
HEKERF(9) 0.2774 0.2818 0.2783 0.3468 0.3523 0.3479 1.58
BT ER(9) 0.2927 0.2967 0.2930 0.3483 0.3531 0.3487 1.37
PELc -0.0153 —0.0149 0.0147 -0.0015 -0.0008 —0.0008
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