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CENTRAL POWER RESEARCH INSTITUTE

Test Report No. CPRIBLRHPL1819T0181

TEST REPORT

Dated: 28" September, 2018

DESCRIPTION OF SAMPLE TESTED

Sample

Rated power KVA

‘Rated voltage HV (Volts)
LV (Volts)

Rated current HV (Amps)
LV (Amps)

Number of phases

Connection symbol

Type of cooling

Rated frequency (Hz)
Temperature rise of oil
Tapping range

Tap No.

% tap variation

Tap Voltage (Volts)

% impedance @ 75°C
X/R Ratio

Apparent short circuit power
behind transformer (MVA)

Winding material

Insulation level
H.V. Winding
L.V. Winding
Guaranteed no-load Icss in watts

Guaranteed load loss at 75°C
(On principal tapping in watts)

Guaranteed % impedance at 75° C

(As assigned by the manufacturer)

: Three phase transformer

: 5300

: 33000

: 415-415-415-415

19273

: 1843.35-1843.35-1843.35-1843.35
: Three

: Dy11y11y11y11

: ONAN

: 50

1 45°C

1 +5% to -5% in steps of 2.5%

1 3 5
+5 0 -5
34650 33000 31350
6.87 6.88 6.96
9.22 9.23 8.32

: 1000
: Copper

: 170 kV Peak / 70 kV rms

3 kVrms

: 6000 + IS Tolerance

: 50000 + IS Tolerance

(On principal tapping) :7.01 +|S Tolerance *
Hpte =
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT
Test Report No. CPRIBLRHPL1819T0181 Dated: 28" September, 2018 CPRI
SUMMARY OF TEST
1.0 Test conducted : Ability to withstand the dynamic effects of short circuit
2.0 Rating for which tested : Short-circuit currents determined as per Clause 4.1.2 and 4.2.3 of

IS 2026 (Part 5):2011 using the percentage impedance and
X/R ratio as measured at CPRI, Bengaluru.

Required short-circuit current on each LV
0, 0
Tapping position ;“52 o | aenai X/R (phase) with rated voltage applied to HV*
4 y kA peak kA rms
Highest (1) 6.702 6.65 8.14 60.31 2534
Principal(3) 6.698 6.64 8.13 59.86 2515
Lowest (5) 6.797 6.74 7.97 5853 2459

* Considering the source impedance based on fault level of 1000 MVA and highest system voltage of
36 kV as per standard.

3.0 Schedule of routine test results : As per Sheet No. 5,6 & 7 of 9

4.0 Schedule of short-circuit test results : As per Sheet No. 8 & 9 of 10

5.0 Oscillogram numbers : CPRIBLRHPL1819T0181S005, S006, S007
CPRIBLRHPL1819T0181S009, S010, S012
CPRIBLRHPL1819T0181S014, S015, S016

6.0 Test circuit number : CRTL/HPL/TR19E, CRTL/HPL/TR19F

&
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report No. CPRIBLRHPL1819T0181 Dated: 28" September, 2018

LIST OF DRAWINGS AND PHOTOGRAPHS

Drawings of the sample tested
The manufacturer has guaranteed that the sample submitted for the test has been manufactured in

accordance with the following drawings. It is verified that these drawings adequately represent the sample
tested.

Sample drawing numbers

Sl. No. Drawing Number SHEET NO. Rev. No.
i PAT-TT-005-01 -

/4 PAT-TT-005-04 -

3 PAT-TT-005-05 --

4 PAT-TT-005-06 --

&

6

PAT-TT-005-00 -
PAT-TT-005-02 --

= 3 N = 28 I o B e = T <

Total drawings: Six
Photographs of the sample tested
Mounting arrangement before short-circuit test : 339

Condition of conductor, core etc., after short circuit test,
View from HV terminal side 1 347

Condition of conductor, core etc., after short circuit test,
View from LV terminal side : 348

Total Photographs : Three
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CENTRAL POWER RESEARCH INSTITUTE

Test Report No. CPRIBLRHPL1819T0181

SCHEDULE OF ROUTINE TEST RESULTS

TEST REPORT

Dated: 28" September, 2018

Results of routine tests were conducted to verify condition of transformer prior to & after short-circuit test.

1. Measurement of Insulation Resistance

Before short-circuit test at 30°C

After short-circuit test at 31°C

HV to Earth @ 5.0 kV/1 min 423 GQ 4.31 GQ
HVto LV1 @ 5.0 kV/1 min 11.9 GQ 10.8 GQ
HVto LV2 @ 5.0 kV/1 min 11.0 GQ 11.3 GQ
HVto LV3 @ 5.0 kV/1 min 11.9 GQ 11.0 GQ
HV to LV4 @ 5.0 kV/1 min 11.3 GQ 11.4 GQ
LV1 to Earth @ 1.0 kV/1 min 6.94 GQ 6.25 GQ
LV2 to Earth @ 1.0 kV/1 min 7.14 GQ 7.05 GQ
LV3 to Earth @ 1.0 kV/1 min 6.59 GQ 6.39 GQ
LV4 to Earth @ 1.0 kV/1 min 6.85 GQ 6.87 GQ
LVIitoLV2 @ 1.0 kV/1 min 14.0 GQ 13.07GQ
LV3toLV4 @ 1.0 kV/1 min 14.4 GQ 13.01 GQ

LV*=LV1+LV2+LV3+LV4

2. Measurement of Winding Resistance: [Clause 10.2 of IS 2026-1 (2011)]

Before short-circuit test at 30°C
LV winding resistance (pQ) HV winding resistance(Q)
LV1 LVv2 LV3 LV4 Highest Principal Lowest
u—v 71420 | 793.00 | 720.05 | 787.70 1.3754 1.3038 1.2353
u-w 74590 | 799.00 | 750.10 | 790.65 1.3756 1.3039 1.2353
V-w 733.90 | 782.10 | 74140 777.10 1.3762 1.3045 1.2358
After short-circuit test at 31°C
LV winding resistance (uQ) HV winding resistance(Q)
LV1 Lv2 LV3 Lv4 Highest Principal Lowest
u-v 72515 | 797.90 | 728.35 | 793.65 1.3938 1:3213 1.2518
u-w 756.65 | 806.20 | 759.15 | 799.50 1.3938 1.3212 1.2518
V-w 74495 | 786.15 | 750.70 | 782.15 1.3945 1.3218 1.2520
3. Measurement of Voltage ratio and Check of phase displacement:
[Clause 10.3 of IS 2026-1 (2011)]
(a) LV1
TagNumber Before short-circuit test After short-circuit test
U V W U \ *W

1 72.352 72.352 72.352 72.363 72.352 72.352

2 70.650 70.635 70.635 70.650 70.650 70.635

3 68.932 68.923 68.932 68.932 68.932 68.932

4 67.233 67.224 67.224 67.233 67.224 67.224

5 65.522 65.513 65.513 65.522 65.522 65.513
._/4/7/
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT P
Test Report No. CPRIBLRHPL1819T0181 Dated: 28" September, 2018 CPRI
(b) LV2
Tap Numb Before short-circuit test After short-circuit test
e U Y W U v W
1 12.352 72.327 72.327 72.363 72.337 72.327
2 70.650 70.625 70.611 70.650 70.625 70.625
3 68.932 68.909 68.909 68.946 68.909 68.909
4 67.224 67.202 67.202 67.233 67.202 67.202
5 65.522 65.492 65.492 65.529 65.492 65.501
(c) LV3
Tao Numb Before short-circuit test After short-circuit test
SRR U v W U v W
1 72.352 72.352 12352 72.389 72,252 72.352
2 70.650 70.635 70.635 70.699 70.635 70.635
3 68.932 68.946 68.946 68.946 68.946 68.946
4 67.224 67.233 67.233 67.233 67.233 67.233
5 65.522 65.522 65.522 65.522 65.5622 65.522
(d) Lv4
Tap Numb Before short-circuit test After short-circuit test
1 e U v W U v W
1 72.378 72.352 72337 72.378 72.352 72.337
2 70.660 70.650 70.625 70.660 70.650 70.625
3 68.955 68.946 68.923 68.955 68.946 68.923
4 67.246 67.233 67.211 67.246 67.233 67.224
5 65.535 65.535 65.501 65.543 65.535 65.513
Transformer connection symbol verified before and after short-circuit test and found to be
Dy11y11y11y11.
4. Measurement of No Load loss & current:
[Clause 10.5 of IS: 2026 (Part 1): 2011]
Applied rms Current in amps No load
voltage in | Frequency* loss in
volts (Hz) lu v Iw lavg. Watts
(average)
Before short-
Girculk teet 415.13 50.01 11.502 8.113 10.363 9.807 4965.8
After short-
circuft st 415.07 50.01 11.22 7.804 10.084 9.707 4870.5
* Test conducted at available network frequency.
(Rajaramamohanarao chennu)
Test Engineer
ULR-TC5452180HPLTO0181F HIGH POWER LABORATORY Sheet No. 6 of 10

P. B.NO. 8066, SADASHIVANAGAR,
PROF. SIR.C.V. RAMAN ROAD, BENGALURU-560 080, INDIA
PHONE: + 91- (0) 80-22072511



CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report No. CPRIBLRHPL1819T0181 Dated: 28" September, 2018 CPRI
5. Measurement of S.C Impedance & Load Loss:
[Clause 10.4 of IS: 2026 (Part 1): 2011]
Before short-circuit test After short-circuit test
Taping position Highest Principal Lowest Highest Principal Lowest
% Impedance at 75°C 6.702 6.698 6.797 6.755 6.749 6.854
Load loss at rated
current at 75°C in Watts 44419.5 44592.3 46318.9 44136.1 448422 46255.0

6. Dielectric tests:

(a) Separate source AC withstand voltage test:
[Clause 11.0 of IS: 2026 (Part 3): 2009]

Test voltage ( kV rms)

Between Between Between Between Between
LV;& LV, & LVs& LVa & HV & Duration | oo ks
LVo+LVa+L | LV+LVa+L | LV4+LVo+L | LV4+LVo+L | LV4+LV,+L | (seconds)
V,+HV+Ear | Vg +HV+Ear | Vg+HV+Ear | Va+HV+Ear | Vi+LV,+Ea
th th th th rth
Before
. gﬁg&t 3 3 3 3 70 60 Withstood
test
After
short- 3 3 3 3 70 60 Withstood
circuit
test

(b) Induced voltage withstand test:
[Clause 12.0 of IS: 2026 (Part 3): 2009]

Test voltage (V rms) Frequency Duration Remarks
(Hz) (seconds)
Before short-circuit test 830 120 50 Withstood
After short-circuit test 830 120 50 Withstood
&
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT
Test Report No. CPRIBLRHPL1819T0181 Dated: 28" September, 2018
SCHEDULE OF SHORT CIRCUIT TEST RESULTS
Test conducted : Ability to withstand the dynamic of short circuit.
Test source : Short Circuit Generator & Station Transformers
- Number of phases : Three
- Frequency : 50 Hz
Condition of sample before test : New
Test connections — HV terminals : Connected to source.
— LV terminals : Shorted
Type of short circuit : Preset
Short-circuit applied : On the LV terminals of the transformer under test and short-circuit
point grounded through the protection current transformer.
Transformer tank : Isolated & grounded through the protection current transformer.
TEST RESULTS
ABILITY TO WITHSTAND THE DYNAMIC EFFECTS OF SHORT CIRCUIT
Short-circuit current on secondary side
Oscillogram (kA) PhiaseVoltage (kV) me Duration
Number RMS (seconds)
Peak 1 I 12 | 13 U4 U, U,
Highest tapping maximum peak on 2U 4U
CPRIBLRHPL1819 | LV1 60.5 274 27.3 26.9
701815005 LV3 | 60.7 | 270 | 274 | 269 | 192 te.2 o e
CPRIBLRHPL1819 | LV1 60.0 26.3 26.6 26.2
T0181S006 | Lv3 | 601 | 263 | 267 | 263 | 186 187 | B8 | D260
CPRIBLRHPL1819 | LV1 62.9 26.2 26.5 26.2
+ T0181S007 | LV3 | 630 | 262 | 266 | 262 | 185 e | 145 | D260
Principal tapping, maximum peak on 2V,4V
CPRIBLRHPL1819 | LV1 61.2 24.9 256 251
T0181S009 | Lv3 | 613 | 249 | 257 | 252 | 70O s | a8 | 0260
CPRIBLRHPL1819 | LV1 61.0 25.3 255 252
701815010 LV3 | 613 | 253 | 266 | 253 | 72 s s Q.20
Principal tapping, maximum peak on 3V 5V
CPRIBLRHPL1819 | LV2 58.0 24.8 25.2 24.8
701815012 Lva | 581 | 247 | 252 | 249 | 74 s 112 Q260
Lowest tapping, maximum peak on 3W,5W
CPRIBLRHPL1819 | LV2 58.6 245 248 24 5
T01815014 LVa | 587 | 245 | 248 | 246 | 163 BT | B il
CPRIBLRHPL1819 | LV2 58.7 24.5 24.8 245
701815015 LV4 | 588 | 245 | 248 | 246 | 163 18.8 164 i
CPRIBLRHPL1819 | LV2 59.1 245 24.8 24.5
701815016 Lv4 | 591 | 245 | 248 | 246 | 63 e s 0,250
Observation during test: No abnormalities
p//é(/zﬁ-—
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT
i th C I)R I
Test Report No. CPRIBLRHPL1819T0181 Dated: 28" September, 2018
Reactance values after cooling to ambient:
Maximum change in %X after S.C. test :0.873 %
Routine tests after short-circuit test : Conducted & found in order

Observation after untanking the transformer: The transformer was untanked and the active part was
inspected after short circuit test. Following are the observations:

Condition of Core and Clampings : Intact
Condition of Windings, Support blocks and Spacers : Intact
Condition of Qil : Clear

Remarks: The performance of the sample tested complies with the requirements of clause 4.2 of
IS 2026 (Part 5): 2011 for the tests conducted.

e
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT ;m_:{g@
TS e
Test Report No. CPRIBLRHPL1819T0181 Dated: 28" September, 2018 CPRI
NOTE
a) The Test results relate only to the item(s) tested.
h) Publication or reproduction of this certificate / report in any form other than by complete set

of the whole test certificate / report and in the language written is not permitted without the
written consent of CPRI.

c) Any Corrections / erasure invalidate the test certificate / report.

d) NABL has Accredited this laboratory as per ISO 17025-2005 standard, vide
certificate no. TC-5452 for the tests carried out.

e) CPRI is member of STL (Short circuit testing liaison)

f) Any anomaly / discrepancy in the test certificate / report should be brought to notice of CPRI
within 45 days from the date of issue.

Additional Information:

CPRI issues following types of reports/certificates:

Test Certificate / Report:

The test certificate / report contains the record of the values of test parameters as obtained during
testing, the physical condition of the sample during / after the test(s) and copy of oscillogram(s).

Test certificate is issued when a sample of a particular type and rating has satisfactorily passed all the
specified routine tests or type tests or routine & type tests in compliance with the conditions stipulated
in a published National / International standards.

Test report is issued when partial tests are performed as against the complete test requirement for
Proving specific ratings as per National / International standards or Customer’s specific requirements.

ez
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CENTRAL POWER RESEARCH INSTITUTE

Test Report No. CPRIBLRHPL1819T0181

Photograph No. 339: Mounting arrangement before short-circuit test
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CENTRAL POWER RESEARCH INSTITUTE

Test Report No. CPRIBLRHPL1819T0181

Photograph No. 347: Condition of conductor, core etc., after short circuit test, View from HV terminal side
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CENTRAL POWER RESEARCH INSTITUTE

Test Report No. CPRIBLRHPL1819T0181

Photograph No. 348: Condition of conductor, core etc., after short circuit test, View from LV terminal side
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PADMAVAHINI TRANSFORMERS
PRIVATE LIMITED

(AN ISO 9001 : 2015 CERTIFIED COMPANY)
Coimbatore - 641 035.Mobile : +91 98430 35111,+91 99430 46222, +91 99430 49222
E-mail : info@padmavahini.in Website : www.padmavahini.in

TRANSFORMER

TO STANDARDS IS 2026

K¥s { Hv.[5300_] TYPE OF COOLING
L.V.| LV 1-1325LV 2 -1325,LV 3 -1325,LV 4 -1325
| l FREQUENCY
VOLTS AT { 0l

NOLOAD U 1y, [415-415 415415 IMPEDANCE VOLTS 6.749 | %

Hv.[ 9273 ] VECTOR GROUP [Dyllyliyliyl]]

L.V. [1843.34 -1843.34 - 1843.34 - 1843.34
| | CORE AND WINDING 8300 | Kg

H.V. o
PHASE {

AMPERE {

IS AW 3H @Id & AN 9

VAP EIGHT OF OIL
- T B R i 7 @ Mg o o O 4400 |Kg
FICATION OF THIS DR 5
BIL - IMPULSE H‘V.mls it =IMENSA—gﬂI ﬁ,\L WEIGHT 15900 | Kg

prws  Hv.PIBRRB|ONLY. WHEREVER POSSIB!
RBif- PR + % OIL IN LTRS -5300 LAt
VOLTAGE 1y
MAKER'S REFERENCE No. [ TT-005/18-19 | YEAR OF MANUFACTURE 2018
MAKER'S SERIAL No. [ C-1756/4 '} o = GMAKERSPRASING REFERENCE No. [ PAT-TT-005-00 |
1819 ¥ ¥t swmw

GURANTEED MAX. TEMP . RISE IN OIL /WDG. “.)Cﬁcument Pertaining to Report 45/55
OVER AN AMBIENT TEMPERATURE OF 50° C *io. CPRIBLRHPL 1 81970 173

CONTRACTOR NAME
LV 1 VOLTS AT 2u2v2w [415 VOLTY LV 1 AMPS 184334
LV 2 VOLTS AT 3u3v3w (15 VOLTS)] LV 2 AMPS
7y l ! 3 i LV 3 VOLTS AT 4udv.4w [ITSVOLTS LV 3 AMPS EEERT
I 2 dv 2 3o 3z Iw du 4w 5u 5 I
i ! LV 4 VOLTS AT 5u,5v,5w LV 4 AMPS
]
i o i i | SWITCH JOIN | HV VOLTS HV AMPS AT
S ey S o T s POSITION [ TAPS | ATIU,IV,IW| 1U, 1V IW
E 4 a1 1 6-7 34650 88.31
= 2 7-8 33825 90.46
i) 1 H &" L4 o 3 B-9 33000 82.73
L] & 9 1 8 L]
7 7 7 7 7 7 4 9-10 32175 95.11 ’
& s ) s 5 & 5 10-11 31350 97.61
A\ 10 16 © 1 10 CT DETAILS
HT CT RATIO © 10f/5A
VA:I5VA (_%(.a-z___.__
CLASS: 1.0
ireyor fig=T / Test Engineer
CAUTION:; ¥ 7 warmwer / H.P. LAB
DE ENERGISE THE TRANSFORMER BEERRE a7 ar7d / CPR|
OPERATING OFF CIRCUIT TAP CHM\GEWI}FEI;{
. aficio [ Bengaluru
LW 1V (COPPER WOUND TRANSFORMER)
VECTOR Dyllyllylliyll MADE IN INDIA
This document is a property of Customer Drawn u.s 0{,_[]',."_2[)13ITITL,E 5300 KVA TRANSFORMER RATING PLATE DETAILS
Padmavahini Transformers Pvt Ltd.and Project Chk & App| RV 06-0?-2018| DRGNO| PAT-TT-005-01 l REV I 0
this should not be reproduced in any Sign| Date | Material
form L Desc Drawing - 5300 KVA, 33 KV /4 x 415 V Transformer,
AMENDMENTS PADMAVAHINI TRANSFORMERS (P) LTD,
RIS R AL COIMBATORE-641035 IR e
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