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NAME & ADDRESS OF CUSTOMER TEST REPORT NO.: RP-2021-014014

DATE: 24/09/2020

RAJASTHAN POWERGEN TRANSFORMER | CUSTOMER REF. No.: DATED:
PVT.LTD. Letter 09/09/2020
Khasra No. 911-914, DATE OF SAMPLE DATE OF
Karola - Bhinmal Road, RECEIPT: TESTING:
Karola, Sanchore, 10/09/2020 to |
Rajasthan - 343 041. 28/08/2020 24/09/2020
SAMPLE DESCRIPTION SAMPLE IDENTIFICATION

100 kVA Distribution Transformer
ERDA SAMPLE CODE NO.:

33000/400 Volts, 1.75/144.34 Amp., ERDA-00378229
Qil filled, 5 Taps, Vector Group: Dyn-11, SERIAL NO.: RPTPL/EXPT/100/01
Further details as per sheet No. 3 OF 20 YEAR OF MFG.: 2020

TEST DETAILS TEST SPECIFICATIONS

Ability to withstand the dynamic effects of As per customer’s requirement,

short circuit (Cl. No. 4.2) Test procedure followed as per

IEC 60076-5: 2006

NCL RES:
Number of oscillograms » Ten
Number of photograph : One
Number of test circuit diagram : One
Number of drawings : Three

TEST WITNESSED BY: Mr. Khatri Irfan - Testing Engg.

REMARKS: The sample conforms to the requirements of standard for ability to
withstand the dynamic effects of short circuit as specified by customer.

\W m*\

J. R. TAHILWANI

PREPARED BY CHECKED BY APPROVED BY

NOTE: 1. This report relates only to the particular sample received in good condition for testing 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 by customer have been carried out.
5. In case of any dispute, Vadodara will be the exclusive jurisdiction & shall be construed as X o\
where the cause has arised. ' ACA)

aution: ERDA is not responsible for the authenticity of photocopied or reproduced test reports. 1 ]J "'
ERDA provides support to customers for verification of the authenticity of test reports issued by ERDA. 1 /. <)
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7. Oscillogram No.

0335/01 to 0335/10

8. Photograph No.

2021-004262/0343

9. Test circuit diagram No.

OLSC/DTC/03

10. Drawing No. Issue Status

Revision | Date

Description

RPTPL/CUS/02 NP 00 - RATING & DIAGRAM PLATE

(Sheet No. : 00)

RPTPL/CUS/06 OGA 01 12.08.2020 | OUTLINE GENERAL ARRANGEMENT
(Sheet No. : 01)

RRTPL/100/33/0GA/01 - - CORE COIL ASSEMBLY DRAWING

OF 100KVA, 33/0.400KV COPPER
WOUND DISTRIBUTION
TRANSFORMER
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TE AL SPECIFICATIONS TEST OBJECT ASSIGNED BY CUSTOMER
1. Name of manufacturer : RAJASTHAN POWERGEN TRANSFORMER
PVT.LTD.
2. Equipment : 100 kVA Distribution Transformer
3. Standard No. : As per customer’s requirement,
test procedure followed as per
Cl. No. 4.2 of IEC 60076-5: 2006
4. Serial No. . RPTPL/EXPT/100/01
5. Type : Outdoor, Qil cooled, Circular coil,
Copper winding, CRGO Core
6. kVA rating : 100
7. Rated voltage H.V.(volts) : 33000
L.V. (volts) : 400
8. Rated current H.V.(Amp.) : 145
L.V.(Amp.) : 144.34
9. Number of phases £t 3
10. Connection H.V./L.V. : Delta/Star
11. Frequency : 50 Hz.
12. Type of cooling : ONAN
13. Type of winding : Concentric
14, Temperature rise of oil/winding : 50°C/55°C
15. Percentage impedance : 4.5%
16. Primary winding conductor . SEM Copper wire bare dia. 0.71mm
17. Secondary winding conductor . DPC Copper strip, bare size
(13.2mm x 4.1mm)
18. Quantity of oil (Litre) 310
19. Weight of oil (kg.) ¢ 285
20. Weight of core & winding (kg.) : 400
21. Total weight (kg.) : 830
22. Vector group : Dyn-11
23. Year of manufacture : 2020
24. Insulation level H.V. : 70 kVrms
25. Insulation level L.V. : 03 kVrms
26. Guaranteed no load loss (Watts) » 310
27. Guaranteed load loss at 75°C (Watts) 1800
28. Tapping details
Tap Primary Secondary Primary Impedance
Changer voltage Voltage Current (%)
position (V) (V) (Amp.)
1 34650 400 1.67 -
2 33825 400 1.71 -
3 33000 400 1:75 4.5 %
4 32175 400 1.79 - BN
5 31350 400 1.84 - ( i[\e )\

-
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ROUTINE TEST RESULTS BEFORE SHORT CIRCUIT

a) MEASUREMENT OF WINDING RESISTANCE

Tap Measurement at Oil temperature: 32.4°C
Changer LV Winding resistance HV Winding resistance
position (mQ) (Q)
a-b b-c cC—a A-B B-C C-A
1 - - - 182.51 182.07 181.90
16.954 16.902 17.002 172.80 172.37 172.23
5 - . 0 163.43 163.02 162.90

b) MEASUREMENT OF VOLTAGE RATIO AND CHECK OF PHASE DISPLACEMENT

Vector Group: Dyn-11 was verified.

Tap Rated Measured turns ratio between
Changer | turns Terminals
position | Ratio | A-B/a-n |Difference| B-C/b-n | Difference | C-A/c-n |Difference
(%) (%) (%)
1 150.04 | 150.17 0.087 150.18 0.093 150.16 0.080
: 146.47 | 146.60 0.089 146.60 0.089 146.58 0.075
3 142.89 | 143.02 0.091 143.03 0.098 143.00 0.077
4 139.32 | 139.45 0.093 139.45 0.093 139.43 0.079
5 135.75 | 135.87 0.088 135.87 0.088 135.85 0.074

¢) MEASUREMENT OF SHORT-CIRCUIT IMPEDANCE AND LOAD LOSS

Oil temp.: 32.6°C

Tap Test |Impedance| Freq. Load loss | Impedance| Load loss | %Z at
Changer | current | voltage (Hz.) | measured | voltage | computed | 75°C
Position | (Amp.) (V) (Watts) (%Z) at | at 75 °C

lavg. Vavg. 50 Hz. (Watts)
1 0.876 | 832.395 | 49.987 | 368.915 4.581 1539 4.643
0.976 | 823.336 | 49.934 | 424.462 4.480 1568 4.546
5 1.093 826.082 | 50.022 | 493.505 4.434 1608 4.505
P::;PARED BY CHECKED BY =R

TC 3015383



TC 3015397

EPABX

Fax : +91 (0265) 2638382

E-mail :erda@erda.org
Certficate No.: TC-5389  Web  : http://www.erda.org

ULR-TC538920000020289F

TEST REPORT NO.: RP-2021-014014

DATE: 24/09/2020

d) MEASUREMENT OF NO-LOAD LOSS AND CURRENT

Oil temp.: 32.6°C
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Applied Voltage (V) | Current (Amp.) Freq. Losses Measured
Vavg. Iavg. (Hz.) (Watts)
400.129 2.046 50.005 282

=)

e) MEASUREMENT OF INSULATION RESISTANCE TEST (As per customer’s requirement)

Oil temp.: 32.4°C

Measured between

DC Test Voltage (V)

IR value (MQ)

HV to LV winding 2500 > 2000
HV winding to LV + EARTH 2500 > 2000
LV winding to HV + EARTH 500 > 2000
f) SEPARATE SOURCE AC WITHSTAND VOLTAGE TEST
Sr. Test Applied Duration Remarks
No. voltage (sec.)
(kV)
1. | Between HV winding and LV
winding connected to the tank 70 60 Withstood
and earth
2. | Between LV winding and HV
winding connected to the tank 03 60 Withstood
and earth
g) INDUCED AC VOLTAGE TEST
St Test Applied | Applied | Duration Remarks
No. voltage Freq. (sec.)
(V) (Hz.)
1. | Between LV windings
with tank connected to 800 100 60 Withstood
earth

N

PREPARED BY
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ABILITY TO WITHSTAND THE DYNAMIC EFFECTS OF SHORT CIRCUIT

The verification of ability to withstand the dynamic effects of short circuit was performed on
transformer by connecting the Low voltage winding to three phase balanced source and
High voltage winding short circuited using synchronization switch. The test conducted with
short circuiting of the High voltage winding, follow the application of the voltage to the Low
voltage winding of the Transformer as per schematic circuit diagram No. OLSC/DTC/03.

Condition of the equipment under test: As after routine tests.

Supply Frequency: 50 Hz.

Test | Oscillo- Tap Applied | Short circuit current on LV | Duration Remarks |
No. gram Changer | voltage (kA) (sec.)
) £ios Calibration
1. | 0335/01 3 - 5.049 2.518 2,517 0.1
Shot
- 2.501 _
- 3.353 No
2. | 0335/02 3 400 6.(344 gg?g 3.322 0.5 Abnormality
- 3.337 No
3. | 0335/03 3 400 6.045 3.305 3.260 0.5 .
B} 3.139 Abnormality
- 3.343 No
4, | 0335/04 3 400 6.015 3.283 3.253 0.5 Abnormality
- 3.133
- 3.318 No
5. | 0335/05 1 400 - 3.081 3.238 0.5 :
5961 3.314 Abnormality
- 3257 No
6. | 0335/06 1 400 - 3.077 3.202 0.5 ;
5.960 3.973 Abnormality
- 3.329 No
7. | 0335/07 1 400 - 3.076 3.240 0.5 :
5 886 3314 Abnormality
6.058 3.168 No
8. | 0335/08 5 400 - 3.373 3.296 0.5 .
) 3.348 ibnormahty
5.980 3.160 No
9. | 0335/09 5 400 - 3.315 3.253 0.5 ;
o ) 3.284 Abnormality
- 6.004 | 3.159 -
w 10. | 0335/10 5 400 - 3.324 3.253 0.5 ;
— g 3.276 Abparmality
=) =N\
g PREPARED BY CHECKED BY iﬁ”,/;

<dodz 7



ELECTRICAL RESEARCH AND DEVELOPMENT ASSOCIATION
(Accredited by the National Accreditation Board for Testing and Calibration Laboratories, Govt. of India)
ERDA Road, Makarpura Industrial Estate, Vadodara-390 010, India.

EPABX : +91 (0265) 2642942, 2642964, 2642377, 3043128/29/30/31/33

Fax : +91 (0265) 2638382

E-mail : erda@erda.org

Cortiicate No.: TC-538¢ ~ Web : http://www.erda.org

ULR-TC538920000020289F
TEST REPORT NO.: RP-2021-014014 SHEET 7 OF 20
DATE: 24/09/2020

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. Tap Measurement Measured value of % %Change in
No. | changer performed reactance at 50 Hz. % reactance
position 1U 1V 1W 1U 1V 1W
1. 1 Before test 4.36 4.39 4.40 - - -
2. 3 Before test 4.26 4,27 4,29 - - -
3. 5 Before test 4,20 4.21 4,22 - - -
4. 3 Afterthe | 5 | 425 | 427 | 420 | -0.23 | 0.00 | 0.00
test no.
After the
5. 3 e i 3. | 426 | 427 | 429 | 0.00 | 0.00 | 0.00
6. 3 Afterthe | , | 425 | 427 | 428 | -0.23 | 0.00 | -0.23
test no.
7. 1 Afterthe | ¢ | 435 | 439 | 440 | 023 | 0.00 | 0.00
test no.
After the
8. 1 o o 6. | 4.36 | 4.38 | 4.40 | 0.00 0.23 | 0.00
9. 1 Afterthe | 5 | 437 | 439 | 440 | 023 | 0.00 | 0.00
test no.
After the
10. 5 oy 8. | 420 | 421 | 422 | 000 | 0.00 | 0.00
11. 5 Afterthe | o | 450 | 421 | 422 | 0.00 | 0.00 | 0.00
test no.
After the
12. 5 iah 10.| 420 | 421 | 422 | 0.00 | 0.00 | 0.00
13. 3 Afterthe | 10 | 426 | 428 | 429 | 0.00 | 0.23 | 0.00
test no.
After the
14, 1 et 10.| 4.36 | 439 | 440 | 000 | 0.0 0.00
PREPARED BY CHECKED BY
L /.
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a) MEASUREMENT OF WINDING RESISTANCE

NE TEST RESULT

SHEET 8 OF 20

FTER SHORT CIRCUIT

Tap Measurement at Oil temperature: 30.7°C
Changer LV Winding resistance HV Winding resistance
position (MmQ) (Q)
a-b b-¢C cC-a A-B B-C C-A
1 = - - 181.87 181.43 181.25
3 16.874 16.902 16.931 172.19 171.77 171.63
5 - - - 162.85 162.45 162.33

b) MEASUREMENT OF VOLTAGE RATIO AND CHECK OF PHASE DISPLACEMENT

Vector Group: Dyn-11 was verified.

Tap Rated Measured turns ratio between
Changer | turns Terminals
position Ratio A-B/a-n |Difference| B-C/b-n | Difference | C-A/c-n | Difference
(%) (%) (%)
1 150.04 | 150.18 0.093 150.20 0.107 150.17 0.087
2 146.47 | 146.61 0.096 146.62 0.102 146.59 0.082
3 142.89 | 143.03 0.098 143.04 0.105 143.01 0.084
4 139.32 | 139.45 0.093 139.47 0.108 139.44 0.086
5 135.75 | 135.87 0.088 135.89 0.103 135.86 0.081
c) MEASUREMENT OF SHORT-CIRCUIT IMPEDANCE AND LOAD LOSS
Oil temp.: 30.7°C
Tap Test |Impedance| Freq. Load loss Impedance| Load loss | %Z at
Changer | current voltage (Hz.) measured voltage | computed | 75 °C
Position | (Amp.) (V) (Watts) (%Z) at | at 75°C
Iavg. Vavg. 50 Hz. (Watts) B
1 0.877 833.980 50.053 367.203 4,578 1540 4.643
0.974 823.478 50.054 | 420.117 4.478 1570 4.548
5 1.094 826.872 50.046 490.910 4.432 1609 4.506
PREPARED BY CHEC ED BY = \
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d) MEASUREMENT OF NO-LOAD LOSS AND CURRENT
Oil temp.: 30.7°C

Measured between DC Test Voltage (V) IR value (MQ)
HV to LV winding 2500 > 2000
HV winding to LV + EARTH 2500 > 2000
LV winding to HV + EARTH 500 > 2000
f) SEPARATE SOURCE AC WITHSTAND VOLTAGE TEST
St Test Applied Duration Remarks
no. voltage (sec.)
(kV)
1. | Between HV winding and LV winding )
connected to the tank and earth 70 60 Withstood
2. | Between LV winding and HV winding )
connected to the tank and earth 03 60 Withstood
" g) INDUCED AC VOLTAGE TEST
Sr. Test Applied | Applied | Duration Remarks
No. voltage Freq. (sec.)
(V) (Hz.)
1. | Between LV windings with )
tank connected to earth. 800 100 60 Withstood

TC 3015398

Applied Voltage (V) | Current (Amp.) Freq. Losses Measured
Vavg. Tavg. (Hz.) (Watts)
400.189 2.052 50.00 281

Oil temp.: 30.7°C

e) MEASUREMENT OF INSULATION RESISTANCE TEST (As per customer’s requirement)

Observation after test: The transformer was untanked and inspected.
1) Condition of conductor, core and clamping:

PREPARED BY

- No visible damage, deformation or displacement.
2) Condition of spacers : Intact
3) Condition of oil
Results: 1) % Change in % reactance is within tolerance limits as per standard.
2) The results of routine tests carried out before and after ability to withstand the
dynamic effects of short circuit found within limits as specified by standard.

CHECKED BY
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[3]|PHASE TRANSFORMER s.No.wﬂ:
STANDARD FREQUENCY Hz[ 50 |
KVA (100 ] TYPE OF CODLING[ONAN]
< VOLTS AT [HY [33000]VECTOR GROUP[Dyn-11 =
NO LOAD {:v [[400 ] TOTAL MASS KG[B30 |

'@') DISTRIBUTION TRANSFORMER k‘%

s {HV MASS OF OIL KG[255 |
AM
: LV [144.34 | VoLUME OF oL LTRS.[ 310 |

% IMPEDANCE  [£.5 % | CORE&WINDING WEIGHT[400_| 8
NO LOAD LOSS LOAD LOSS [1800 W

MAX. TEMP. RISE OIL / WINDING

INSULATION LEVEL [LI=170/70KY,LI-—/3.0kV |
CLASS OF INSULATION YEAR OF MFG[07/2020) &
WINDING MATERIAL lcu/cu |
OIL SPECIFICATION [No PcB |
OIL SPECIFICATION 5:60296
c CONTINUOUS AMBIENT TEMP.[30 DEG. C. a
ORDER NO. | 1
PURCHASER | |
arifigaion of tiis drawing
i CONNECTION DIAGRAM | ER )I-r 15 fimited to relevant | Test Report Naﬂf ~£!g!.)
OFF CIRCUIT TAP. [NO LOAD VOLTAGE % OF Hi’ idinal checks only
SWITCH | CONNE—~ ’ dimensions are | ..,
POSITION | CTIONS HE Ly .| dwith %' T { Date 24)’15//2'9’
_ | 1. | 5-61] 34650 | 400 | + 5% Notelrbe manufscturer has L
2 [ 6-4 [ 33825 | 400 | +2.5% . M1, \oie - o | Product |00KVE, 3@}
3 4-7 33000 400 NORMAL || T i
5 3-8 | 31350 | 400 | — 5% "ancjfctured in accordance | Verified by .
SeTon i {hp Prawing/s submitied. '
3 | symBoL l A
Dyni1 ' SoN
E =T\, E
B MADE IN INDIA & NOTE=] 12
1. ALL-DIMENSION ARE IN mm.
2. MATERIAL - AL
: 3. THICKNESS - 1 mm
SEE : !
00 : ORIGINAL ISSUE.
Rev Date Draw Cheched Approved Description
“ ™ RATING & DIAGRAM PLATE Sl
F Rating : Drawing No. : Rev.: | SheetNo,: [Total Shests: ;
L 100KVA, 304KV RPTPL/CUS/02NP 00| 00| 00
RAJASTHAN POWERGEN TRANSFORMER P. LTD. All dimensions are in millimeters unless | - —| = Scale :
Karola ~ Bhinma) Road, Karola, Sanchore - 343041 Dist - Jalore, Rajesthan (India) | Otherwise stated. If in doubt - Please Ask || —— ' =~ NTS
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