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NAME & ADDRESS OF CUSTOMER TEST REPORT NO. : RP-1920-040733
Rajasthan Powergen Transformer Pvt. Ltd. DATE : 05/02/2020
Khasra No. 911-914, CUSTOMER REF. NO. & DATE :
Karola-Bhinmal Road, Karola, Sanchore LETTER DTD: 22.01.2020
Dist. Jalore,
. DATE OF SAMPLE
Rajasthan - 343 041 DATE : .
RECEIPT: ATE OF TESTING:
29/01/2020 to
1/2020
09/01/ 04/02/2020
SAMPLE DESCRIPTION SAMPLE IDENTIFICATION
100 kVA Distribution Transformer ERDA SAMPLE CODE NO. : ERDA-00353644
11000/433Volts, 5.25/133.34 Amp. SERIAL NO. : RPTPL/TN/100/01
Vector Group: Dyn-11, Oil filled YEAR OF MFG. :2020
ENERGY EFFICIENCY LEVEL : 2
Further details as per Sheet No. 3 of 22
TEST DETAILS TEST SPECIFICATIONS
Short-Circuit Withstand Test As per customer’s requirement,

Test procedure followed as per
[Cl. No. (17 & 21.3 ¢)] of

IS 1180(Part 1): 2014
[Amendment No. 1, 2 & 3]

ENCLOSURES:
Number of oscillogram : Eleven
Number of photograph : One
Number of test circuit diagram : One
Number of drawings : Three
REMARKS: The sample Conforms to the requirements of standard for Short-circuit withstand
test as specified by customer. R N
I o
@‘/ J. R. TAHILWANI
PREPARED BY CHECKED BY APPROVED BY
NOTE : 1, This report relates only to the particular sample received for testing in good condition at ERDA,Vadodara.

2. This report cannot be reproduced in part under any circumstances.
3. Publication of this report requires prior permission in writing from Director, ERDA.
4. Only test asked for by customer have been carried out.

5. In case of any dispute, Vadodara will be the exclusive jurisdiction & shall be construed as where the cause has arised.
Cautlon : ERDA is not responsible for the authenticity of photocopied or reproduced test reports. ERDA —

provides support to customers for verification of the authenticity of test reports issued by ERDA.
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7. Oscillogram No.

1240/01 to 1240/11

8. Photograph No.
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9. Test circuit diagram No.

OLSC/DTC/01

10. Drawing No.

RPTPL/100/NP/40
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TECHNICAL SPECIFICATIONS OF TEST OBJECT ASSIGNED BY CUSTOMER
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Name of manufacturer
Equipment
Standard No.

Energy efficiency level
Serial No.
Type

kVA Rating

Rated voltage HV(Volts)
Rated voltage LV(Volts)
Rated current HV (Amps.)
Rated current LV (Amps.)

No. of phases

Connection H.V./L.V.
Frequency(Hz.)

Type of cooling

Type of winding

Temperature rise of Oil/Winding
Percentage Impedance
Primary winding conductor
Secondary winding conductor

Quantity of oil (Ltr.)

Weight of oil (kg.)

Total weight(kg.)

Vector group

Year of manufacture

Insulation Level H.V.

Insulation Level L.V.

Maximum total losses at 75°C(watts) at 50%

load

: Rajasthan Powergen Transformer Pvt. Ltd.
: 100 kVA Distribution Transformer
:As per customer’s requirement,

Test procedure followed as per
[Cl. No. (17 & 21.3 ¢)] of
IS 1180(Part 1): 2014

[Amendment No. 1, 2 & 3]

12

:RPTPL/TN/100/01

:Outdoor, Oilcooled, Non Sealed, CRGO

Core, Circular Coil, Copper wound
1100

:11000

1433

:5.25

:133.34

:3

:Delta/Star

:50

:ONAN

:Concentric Winding

:35/40°C

:4.5%

:SE Copper wire bare dia. 1.84mm
:TPC Copper strip bare size,

(10.80mm x 2.60mm) x 3 nos. in parallel
1282

1233

1950

:Dyn-11

12020

:28kVrms

:3kVrms

1475

Maximum total losses at 75°C(watts) at 100% :1650

load
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ROUTINE TEST RESULTS BEFORE SHORT CIRCUIT
a) MEASUREMENT OF WINDING RESISTANCE

Measurement at Average Oil temperature: 28.7 °C
LV Winding resistance (mQ) HV Winding resistance (Q)
u-v V-W W -u U-V V-W W-U
14.026 13.958 14.019 9.610 5.603 9.600

b) MEASUREMENT OF VOLTAGE RATIO AND CHECK OF PHASE DISPLACEMENT
Vector group: Dyn-11 Was verified.

Rated Measured turns ratio between Terminals

Turns u-v/ Difference V-W/ Difference w-u/ Difference
Ratio u-n (%) v-n (%) w-n (%)
44.001 44.023 0.050 44.015 0.032 44.029 0.064

¢) MEASUREMENT OF SHORT-CIRCUIT IMPEDANCE AND LOAD LOSS(at 100 % load)
Average Oil temperature: 28.3 °C

Test Current| Impedance | Frequency Load loss | Impedance | Load loss |%Z at 75°C
(Amp.) Iavg.| voltage(V) (Hz.) measured Voltage |computed at
Vavg. (Watts) (%Z2)At 75°C
50 Hz. (Watts)
5.249 495.226 49.916 809.750 4.511 941 4.537

d) MEASUREMENT OF LOAD LOSS (at 50 % load)
Average Oil temperature: 28.3 °C

Test Current Impedance Frequency (Hz.) Load loss Load loss
(Amp.) voltage(V) measured computed at 75°C
Tavg. Vavg. (Watts) (Watts) -
2.625 247.427 49.904 202.490 235
A
’
\% @4
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e) MEASUREMENT OF NO-LOAD LOSS AND CURRENT

Average Oil temperature: 28,3 °C
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Vavg.

Applied Voltage (V)

Current (Amp.)

Tavg.

Frequency (Hz.)

Losses Measured
(Watts)

433.174

0.617

50.011

195

Total losses at 75°C: 430 Watts (at 50 % load)
Total losses at 75°C: 1136 Watts (at 100 % load)

f) MEASUREMENT OF INSULATION RESISTANCE

Average Oil temperature: 28.7 °C

m*\\zi/

] = 4
Fdodal

Measured Between DC Test Voltage (V) Obtained Value (MQ)
HV to LV winding 2500 > 2000
HV winding to LV + EARTH 2500 > 2000
LV winding to HV + EARTH 500 > 2000
g) INDUCED OVER-VOLTAGE WITHSTAND TEST
Applied Applied Duration
Sr. no. Test Remark
r-no &S voltage(V) Freq.(Hz.) (sec.) © S
Between LV windin ith
1 |°° windings wi 866 100 60 Withstood
tank connected to earth.
h) SEPARATE SOURCE VOLTAGE WITHSTAND TEST
Applied Duration
Sr. no. Test Remarks
r-no voltage(kV) (sec.)
1 Between HV winding and LV winding 28 60 Withstood
cohnected to the tank and earth
5 Between LV winding and HV winding 3 60 Withstood
connected to the tank and earth
M~
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SHORT-CIRCUIT WITHSTAND TEST

The verification of the short-circuit withstand test was performed on the high voltage winding connected
to three phase-balanced source and low voltage winding short circuited through current measuring
instruments. Test conducted with pre set short circuit as per schematic circuit diagram No.:

OLSC/DTC/01.
Condition of the equipment under test: As after routine tests. Supply frequency: 50 Hz.
Oscillo- Applied Short circuit current on LV (A) Duration
fest No gram No. voltage Peak RMS Avg. (sec.) Remarks
(Vrms)
- 2258
1 1240/01 - 4899 2211 2221 0.1 Calibration test
= 2195
% 2896
2 1240/02 11000 6287 2817 2842 0.5 No Abnormality
= 2813
- 2905
3 1240/03 11000 6039 2837 2853 0.5 No Abnormality
= 2818
- 2909
4 1240/04 11000 6243 2869 2867 0.5 No Abnormality
= 2823
- 2914
5 1240/05 11000 - 2827 2857 0.5 No Abnormality
6139 2830
- 2905
6 1240/06 11000 - 2818 2850 0.5 No Abnormality
6215 2828
- 2908
7 1240/07 11000 = 2819 2849 0.5 No Abnormality
6163 2820
6255 2918
8 1240/08 11000 - 2828 2856 0.5 No Abnormality
- 2822
6221 2919
9 1240/09 11000 - 2828 2858 0.5 No Abnormality
- 2828
6133 2920
10 1240/10 11000 - 2832 2860 0.5 No Abnormality
N “ 2829
f— 2829
A § S *Thermal shot
L 11 1240/11 11000 6235 2834 2862 2.0 .
™ _ 2835 No Abnormal%gy; S
i m— 7o\
AN As per customer's requirement @M = ;\gq\
s PREPARED BY CHECKED BY | |- A%
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Measurement of the % reactance during the short circuit test

LV winding was short circuited. Three phase AC supply was connected to HV winding to
pass test current. Before the short circuit test and after each shot, the percentage reactance
was measured.

Sr.No. Measurement perfomed Measured value of % % Change in
reactance at 50 Hz. % Reactance
u vV W 8] V W
1, Before test 4.46 4.46 4.48 - - -
2. After the test no. 2. 4.46 4.48 4.49 0.00 0.45 0.22
3. After the test no. 3. 4.46 4.48 4.49 0.00 0.45 0.22
4. After the test no. 4. 4.46 4.48 4.49 0.00 0.45 0.22
5. After the test no. 5. 4.46 4.48 4.49 0.00 0.45 0.22
6. After the test no. 6. 4.46 4.48 4.50 0.00 0.45 0.45
7. After the test no. 7. 4.46 4.48 4.50 0.00 0.45 0.45
8. After the test no. 8. 4.46 4.48 4.49 0.00 0.45 0.22
0. After the test no. 9. 4.46 4.48 4.49 0.00 0.45 0.22
10. After the test no. 10. 4.46 4.48 4.49 0.00 0.45 0.22
11. After the test no. 11. 4.46 4.48 4.49 0.00 0.45 0.22
N4 .
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ROUTINE TEST RESULTS AFTER SHORT CIRCUIT

a) MEASUREMENT OF WINDING RESISTANCE

Measurement at Average Oil temperature: 22.6 °C

LV Winding resistance (mQ)

HV Winding resistance (Q)

u-v V- W w-u Uu-v V-W W-U
13.634 13.570 13.626 9.344 9.343 9.333
b) MEASUREMENT OF VOLTAGE RATIO AND CHECK OF PHASE DISPLACEMENT
Vector group: Dyn-11 Was verified.
Rated Measured turns ratio between Terminals
Turns u-v/ Difference V-W/ Difference w-u/ Difference
Ratio u-n (%) v-n (%) w-n (%)
44.001 44.020 0.043 44.005 0.009 44.019 0.041

c) MEASUREMENT OF SHORT-CIRCUIT IMPEDANCE AND LOAD LOSS(at 100 % load)

Average Oil temperature: 22.3 °C

Test Current| Impedance | Frequency Load loss | Impedance | Load loss |%Z at 75°C
(Amp.) Iavg.| voltage(V) (Hz.) measured Voltage |computed at
Vavg. (Watts) (%2Z)At 75¢°C
50 Hz. (Watts)
5.249 496.404 49.966 791.670 4.517 938 4.545
d) MEASUREMENT OF LOAD LOSS (at 50 % load)
Average Oil temperature: 22.3 °C
Test Current Impedance Frequency (Hz.) Load loss Load loss
(Amp.) voltage(V) measured computed at 75°C
lavg. Vavg. (Watts) (Watts)
2.624 248.274 50.022 197.740 234

Yz
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e) MEASUREMENT OF NO-LOAD LOSS AND CURRENT

Average Oil temperature: 22,3 °C

SHEET 9 OF 22

Applied Voltage (V)
Vavg.

Current (Amp.)
Iavg.

Frequency (Hz.)

Losses Measured
(Watts)

433.263

0.604

50.013

196

Total losses at 75°C: 430 Watts (at 50 % load)
Total losses at 75°C: 1134 Watts (at 100 % load)

f) MEASUREMENT OF INSULATION RESISTANCE

Average Oil temperature: 22.6 °C

Measured Between DC Test Voltage (V) Obtained Value (MQ)
HV to LV winding 2500 > 2000
HV winding to LV + EARTH 2500 > 2000
LV winding to HV + EARTH 500 > 2000
g) INDUCED OVER-VOLTAGE WITHSTAND TEST
Applied Applied Duration
Sr. no. Test Remarks
r es voltage(V) Freq.(Hz.) (sec.)
Between LV windin ith
T Wingings wi 866 100 60 Withstood
tank connected to earth.
h) SEPARATE SOURCE VOLTAGE WITHSTAND TEST
Applied Duration
Sr. no. Test Remarks
S voltage(kV) (sec.)
Bet HV windi d LV windi
1 etween winding an winding >8 60 Withstood
connected to the tank and earth
2 Between LV winding and HV winding 3 60 Withstood
connected to the tank and earth
A RN
PREPARED BY CHECKED BY/. /e o\
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Observation after test : The transformer was untanked and inspected.

1.Condition of conductor, : No visible damage, deformation or

core and clampings displacement
2.Condition of spacers : Intact
3.Condition of oil : Clear
Resulits : 1) % Change in % reactance is within tolerance limits as per standard.

2) The results of routine tests carried out before and after the short-circuit
withstand test found within limits as per standard.
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33.0 kVolt
r LI
|
\
-33.0 kVolt
15.0 kAinp
IR . ___;\ A /\ /\ \/\'&/\“" a
-15.0 kAmp
33.0 kVolt
; VWY
-33.0 kVoll
15.0 kAmp
: M
-15.0 kAmp
33.0 kVolt
-33.0 kVolt
15.0 kAmp
: M
| -15.0 kAmp _ :
Sweep#: 1 146.2 ms 70.00 ms/div 846.2 ms

OSCILLOGRAM NO. : 1240/01
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33.0 kValt

AN

-33.0 kVolt
15.0 kAmp

WA

-15.0 kAmp
33.0 kVolt

-33.0 kVolt
15.0 kAmp

-15.0 kAmp
33.0 kVolt

VB

-33.0 kVolt
15.0 kAmp

-15.0 kAmp
Sweept#: 1 | 1462 ms ' 70.00 ms/div

OSCILLOGRAM NO. : 1240/02
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33.0 kValt

VR

-33.0 kVolt

W VVAVAANA

15.0 kAmp

-15.0 kAmp

— VWA

33.0 kValt

-33.0 kVolt

15.0 kAmp

-15.0 kAmp

—— AWML

33.0 kVolt

vB

-33.0 kVolt

15.0 kAmp

Sweep#: 1

-15.0 kAmp _

— VWA

1462ms ' ' ' 70.00 ms/div

OSCILLOGRAM NO. : 1240/04
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