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TEST REPORT
Report No : ERTO/TRP/1819/0820
ULR No. : TC622919000000186F
Date of issue 1 16/03/2019
Total number of pages 126
Customer’s hame : RECONS POWER EQUIPMENTS PVT. LTD.
Address : Plot No. 38, Sector-25, Faridabad -121004, Haryana (INDIA).
Customer’s reference & date : RPMB-19/ERTQ/009, dated 16/02/2019
Test speclfication
-Standard : As per IS 1180 (Part 1):2014 with amendment no. 1 & 2
-Test procedure : As per IS 1180 (Part 1):2014 with amendment no. 1 & 2
-Non-standard test method : N/A
ERTO sample ID no. : ERTO-0908
Test performed at : ERTO lab
Name of test sample : 2500 kVA Distribution Transformer
Make : RECONS POWER EQUIPMENTS PVT. LTD.
Rating : 2500 kVA
Technical specification of test sample : As per page 2.
Test performed : As per page 5.
' Any other details specified by customer: — .
Date of receipt of test sample : 25/02/2019
Condition on Receipt : Good
Date(s) of performance of test(s) : 28/02/2019 to 09/03/2019
Tests witnessed by ! Mr. Mahendra Yadav
(Manager-Operations, M/s. Recons Power Equipments Pvt. Ltd.)
List of Enclosures
-Test sample photo : As per page 3.
-Rating plate photo : As per page 4.

-Drawings {As submitted by customer) : 1) RC/18-19/2500/01 REVISION 00
2) RC/18-19/2500/02 Sh 1/1

Remarks
1) The sample conforms to the reqmrements of above mentioned standard for the test nos. 2, 5,6 & 8 to 14,
2) The observations of the test nos. 1, 3, 4, 7 & 15 are as per page 6 to 9 & 26.
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Notes: \ ~

1. This report relates only to the particular sample tested.

2. Onily the tests asked by the customer have been carried out.

3. This report cannot be reproduced in part under any circumstances.

4.  Publication of this report requires prior permission in writing from Technical Director, ERTO,

5. In case of any dispute, ERTO will be the exclusive jurisdiction & shall be construed as where the cause has arised
Caution: ERTO is not responsible for the authenticity of photocapied or reproduced test reports. ERTO provides support to

customers for verification of the authenticity of test reports issued by ERTO.

FORMAT NO.: FF-01, REV NO./DATE:01/11-02-2017 Page 1 of 26



TE-A 012010

Electrical Research & Testing organisation®

{Accredited by the National Accreditation Board for Testing and Calibration Laboratories, Govt. Of India)
PlotNo. 747, Manjusar Village, B/H Gurukrupa Farm, Savli-Vadodara Road, Ta.: Savli, Dist.: Vadodara.

Pin Code 391775. Gujarat, India.
. Telephone  © 02667-264007, +91 88660 09021
Certificate no. TC-6229 Emait erto@erto.in / sr.patel@erto.in
Web . http:/fwww.erto.in
Report No.; ERTO/TRP/1819/0820 ULR No.: TC622919000000186F Date: 16/03/2019

Technical Specification of Test Sample declared by customer

1. Test sample : 2500 kVA Distribution Transformer (Non sealed type}
2. Name of manufacture : RECONS POWER EQUIPMENTS PVT. LTD.
3. Serial No. : 5432102119
4. Rating 1 2500 kVA
5. Energy efficiency level 3
6. Rated voltage at no load H.V/L.V : 33000/433 Volt
7. Rated current at H.V/L.V 1 43.73/3333.43 Amp.
8. Number of phases : 3-Phase
9. Connection H.V./JL.V : Delta/Star
10. Frequency : 50 Hz
11. Type of cooling : ONAN

12. Temperature rise of oiliwinding : 40/45°C
13. Percentage Impedance (HVtoLV) : 6.25 %

14. Vector group : Dyn11
15. Winding material : Copper
16. Year of manufacture : 2019

17. Max. total loss at 50% load at 75'C : 6342.5 W
18. Max. total loss at 100% load at 75°C: 18812 5 W

19. Basic insuiation level of H.V. : 70 kVrms/170 kVp

20. Basic insulation level of L.V. : 03 kvVrms

21. Tapping details o

Tap position HV Taps (volts) LV {(volts)

1 36300 433
2 35475 433
3 34650 433
4 33825 433
5 33000 433
6 32175 433
7 3350 433

ERTO Sample ID No. : ERTO-0908
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ULR No.: TC622919000000186F Date: 16/03/2019

Tests performed :
Sr.
N Test details Test specifications
0.

1. Measurement of winding resistance As percl.ng.21.2. (a) of IS 1180 {Part 1) : 2014
Measurement of voltage ratio and check of phase | As per ¢l.n0.21.2.(b) of IS 1180 (Part 1) : 2014

2, displacement.
Measurement of short-circuit impedance and load | As per ¢l.n0.21.2. (c) of IS 1180 (Part 1) ; 2014

3. loss at 50 percent and 100 percent load.

4. Measurement of no-load loss and current As per ¢l.no.21.2. (d) of IS 1180 (Part 1) : 2014

5. Total losses at 50 percent load As per ¢l.no.7.8 of IS 1180 (Part 1) : 2014

6. Total losses at 100 percent load As percl.no.7.8 of IS 1180 (Part 1) : 2014

7. Measurement of insulation resistance As percl.no.21.2. (e) of IS 1180 (Part 1) . 2014

8. Induced over-voltage withstand test. As per cl.no.21.2 (f) of IS 1180 (Part 1) : 2014

9, Separate-source voltage withstand test. As per ¢l.no.21.2 (g) of IS 1180 (Part 1) : 2014

10. Pressure test (Routine) As per cl.no.21.2 (h) of IS 1180 (Part 1) : 2014

11. Oil leakage test As per ¢l.no.21.2 (j) of IS 1180 (Part 1) : 2014
Lightning impulse test with chopping As per ¢l.no.21.3(a) of IS 1180 (Part 1) : 2014 &

12. test procedure followed as per ¢l. no. 14 of IS

2026 {Part 3); 2009

13. | Temperature-rise test As per cl.no.21.3 (b) of IS 1180 (Part 1) : 2014

14. Pressure test (type) As per cl.n0.21.3 (d) of IS 1180 (Part 1) : 2014

18. | Determination of sound levels As per cl.no.21.4(a) of IS 1180 (Part 1) : 2014

Prepifé-a_é;_ i { ked By
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Report No.: ERTO/TRP/1819/0820 ULR No.: TC622919000000186F Date: 16/03/2019
Requirements
Sr. Particulars of test & cl.no. as per Obtain value Remarks
No. specifications
1. Measurement of winding resistance : -
{As per cl.n0.21.2.(a) of IS 1180 (Part 1) : 2014)
Average oil temperature 275°C
HV Winding
Tap position 1
1U-1v: 1.8412 Q
V- 1w 1.8456 ()
1U - 1W: 1.8421 0
Average: - 1.8430Q
Tap position 2
U =1V: 1.8008 O
V- 1W, 1.8053 Q
10 = 1W. 1.8000 O
Average: --- 1.8020 Q
Tap position 3
1U - 1V: 1.7594 Q
V- 1W: 1.7638 Q
1U - 1W: 1.7592 Q
Average: - 1.7608 Q
Tap position 4
1U-1V; 1.7168 Q
1V - 1W: 1.7198 0
1U - 1W; 1.7137 O
Average; 1.7168 O
Tap position §
U —1V: 1.6722 Q)
1V - 1W: 16760 0
U - 1w, 1.6685 O
Average: e 1.6726 Q
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Requirements
Sr. Particulars of test & cl.no. as per Obtain value Remarks
No. specifications
Tap position 6 -
1U-1V: 1.6300 O
1V - 1W: 1.6341 Q
1U - 1W: 16274 O
Average: --- 1.6305 Q2
Tap position 7
W-1Vv: 1.5897 (2
V- 1W: 1.65930 Q
1U - 1W: 1.5864
Average: - 1.5897 Q
LV Winding
2u-2v: 342910
v 2w 339.0 pQ
2u- 2w 341.2 40
Average wne 341.0uQ
2, Measurement of voltage ratio and check of phase Conforms
displacement :
(As per cl.no.21.2.(b} of IS 1180 (Part 1) : 2014)
HV winding and LV winding:
Tap position 1
1U1V2u2n: | 14520 (IS Tol.) | 145.29
WIWIR2v2n: | 14520 (IS Tol.) | 145.35
TWIURW2n: | 14520 (IS Tol.) | 145.32
Tap position 2
1UVI2u2n: | 141.90 (IS Tol.) | 142.02
WVIWI2v2n: | 141.90 (IS Tol.) | 142.02
TW1UR2w2n: | 141.90 (1S Tol.) | 142.01
Tap position 3
1UIVI2u2n: | 138.60 (IS Tol.) | 138.71
1VIW/2v2n: | 138.60 (IS Tol.) | 138.70
TW1UR2w2n: | 138.60 (IS Tol) | 138.71
ﬁ\-}_ei_?’lfﬂ ( g@_\'
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Requirements
Sr. Particulars of test & cl.no. as per Obtaln value Remarks
No. specifications
Tap position 4

1U1V/2u2n: | 135.30 (IS Tol.) 135.35
TWVIWR2v2n: | 135.30 (IS Tol.) 135.36
TW1UR2w2n: | 135.30 (IS Tol.) 135.33
Tap position 5
1UIV/2u2n: | 132.00 (IS Tol) 132.02
TVIWR2v2n: | 132.00 (IS Tol.) 131.98
TWIUR2w2n: | 132.00 (IS Tol.) 132.04
Tap position 6
TUIV2u2n: | 128.70 (IS Tol) 128.72
1VIWR2v2n: | 128.70 (IS Tol.) 128.73
1W1U/22w2n: | 128.70 (IS Tot.) 128.73
Tap position 7
TUIV/2u2n: | 125.40 (IS Tol) 125.36
1VIW/2v2n: | 125.40 (IS Tol.) 125,38
TW1UR2w2n: | 12540 (1S Tol.) 125.37
Vector Group: | Dyn11 Dyn11

3. Measurement of short-circuit impedance and load
loss at 50 percent and 100 percent load:

(As per cl.no.21.2.(c} of IS 1180 (Part 1) : 2014)
Supply connected on HV side and LV side short circuit.

At 50% Load
Tap position 5
Average oil temperature 25.0°C
Frequency 49.856 Hz
Test current 21.876 Amp.
Impedance voltage 1019.82 V
Measured load loss 342720 W
Impedance voltage
(Computed to 50% load)
At 250°C 3.09%
At 75°C S 3.10% -
g Load loss
; (Computed to 50% load)
o At 250°C 342531 W
ham, At 75°C — 3790.80 W
- Doa Tt )
c \ \
< [ oldedn, N\ ey
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Requirements
8r. Particulars of test & cl.no. as per Obtain value Remarks
No. specifications
At 100% Load
Average oil temperature 25.0 °C
Frequency 49.868 Hz
Test current 43,732 Amp.
Impedance voltage 2039.64 Volts
Measured load loss 13590.00 W
Impedance voltage
(Computed to 100% load)
At 25.0°C 6.18 %
At 75°C| 625%(ISTol) |6.21% Conforms
Load loss
(Computed to 100% load)
At 25.0°C 1359494 W
At 75°C - 15074.02 W -
4, Measurement of no-load loss and current :
(As per ¢l.n0.21.2(d) of IS 1180 (Part 1) : 2014)
Supply connected on LV winding and HV winding open-
circuited. .
At 100% of rated voltage |
Mean voltage 433.38 Volits
Frequency 50.018 Hz
RMS voltage 438.61 Volts
No-load current 56476 Amps
Measured no-load loss 2107.60 Watts
Corrected no-load loss . 2082.10 Watts
5. Total losses at 50 percent load Max.6342.5 5872.9 Conforms
(As per cl.no.7.8 of IS 1180 (Part 1) : 2014) Watts Watts
6. Total losses at 100 percent load Max.18812.5 17156.12 Conforms
{As per cl.no.7.8 of IS 1180 (Part 1) : 2014) Watts Watts
7. Measurement of insulation resistance :
(As per ¢l.no.21.2(e) of IS 1180 (Part 1) : 2014)
Average oil temperature 27.1°C
Insulation resistance value
HV winding to Earth at 5000 DC Voits for 60 seconds - 3.70 GO
LV winding to Earth at 500 DC Volts for 60 seconds — 3.01 GQ
HV winding to LV winding at 5000 DC Volts for - 6.07 G2
60 seconds
(oo cd—
Prepared By @Q&TB;{
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Sr. Particulars of test & cl.no.
No.

Requirements
as per
specifications

Obtain value

Remarks

8. Induced over-voltage withstand test :
{As per ¢cl.no.21.2(f) of IS 1180 (Part 1) : 2014)

The test voltage of 866 Volts, 3 — phase was
applied to the LV winding of the transformer and HV
winding kept open. The supply frequency was
maintained at 150 Hz. The test voltage was applied for
40 seconds.

Transformer
shall withstand
866 volts at 150
Hz frequency for
40 seconds.

Withstood

Conforms

9. Separate-source voltage withstand test :
{As per ¢l.n0.21.2(g) of IS 1180 (Part 1) : 2014)

»  on HV winding:

The test voltage of 70 kV ac, rms was applied
between the shorted HV winding and earth. The tank
and LV winding were shorted together and earthed.
The test voltage was applied for 60 seconds.

¥  on LV winding:

The test voltage of 3 kV ac, rms was applied
between the shorted LV winding and earth. The tank
and HV winding were shorted together and earthed.
The test voltage was applied for 60 seconds.

Transformer
shall withstand
power frequency
voltage of 70kv
for 60 seconds.

Transformer
shall withstand
power frequency
voltage of 3kV
for 60 seconds.

Withstood

Withstood

Conforms

10. | Pressure test (routine test):
(As per cl.no.21.2(h) of IS 1180(Part 1):2014)

The transformer with bolted cover was tested at a
pressure of 35 kPa above atmosphere pressure
maintained inside the tank for 10 min.

There should be
no leakage at

any point

No leakage
observed

Conforms

11. | Qil leakage test:
(As per ¢l.n0.21.2(j) of IS 1180 (Part 1) : 2014)

The assembied transformer with all fittings including
bushings in position was tested at a pressure

There should be
no leakage at

No leakage
observed

Conforms

TE-A 012018

equivalent to twice the normal head measured at the | @ny point
base of the tank for 8 hours.
prare &
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Requirements
Sr. Particulars of test & cl.no. as per Obtain value Remarks
No. specifications
12, | Lightning impulse test with chopping: Conforms
(As per cl.n0.21.3(a) of IS 1180 (Part 1) : 2014 & Transformer Withstood
test procedure followed as per cl. no. 14 of shall withstand
IS 2026 (Part 3): 2009) the test voltage
Sr Peak Magnitude (kVP)
No. Test details U-Phase V-Phase W-Phase
(Tap-1) (Tap-5) (Tap-7)
1. Reduced Impulse Wave Upk -86.77 Upk -89.83 Upk -90.01
2. 100 % full impulse wave Upk -165.9 Upk -168.2 Upk -168.1
3. Reduced Chopped Impulse Wave Upk -99.1 Upk -99.76 Upk -99.86
4. 110 % full Chopped impulse wave Upk -183.4 Upk -185.3 Upk -185.2
5. 110 % full Chopped impulse wave Upk -183.7 Upk -185.2 Upk -185.4
6. 100 % full impulse wave Upk -167 Upk -168.1 Upk -168.2
| 7 100 % full impulse wave Upk -167.2 Upk -168.2 Upk -168.2
oy gg )
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Sr. Particulars of test & cl.no.
No.

Requirements

as per
specifications

Obtain value

Remarks

13. | Temperature-rise test : (Tap position : 7)
(As per ¢l.no.21.3(b) of IS 1180 (Part 1} : 2014)

Before starting test, the dimensions of tank with fins
were measured & recorded.

Size of tank :

L- 1785 mm, W- 710 mm, H- 1835 mm (Avg.)
No. of radiators: 04

No. of fins per radiator; 12

Size of fins:

L-1600 mm, W-520 mm

Losses fed for temperature-rise test were 18147.23
Watts
(Measured no-load loss:2082.10 W and measured load
loss at 75°C at tap no. 7: 16065.13 W)

Measured losses were fed to the transformer

(e Supply was connected to HV winding and LV
windings kept short-circuited) till steady state
temperature-rise was attained. Top oil temperature was
recorded hourly. After steady state condition, the losses
were brought down in reference to the rated current

one hour prior to shut down of HV and LV winding.

A) Top oil temperature-rise :

B) Winding Temperature Rise
(Resistance method)

1) HV Winding:

2) LV Winding:

C) Ambient temperature at the time of reduced to rated
current:

D) Ambient temperature at the time of shut down:

E) Time of shut down (Hrs):

Max. 40°C

Max. 45°C
Max. 45°C

36.3°C

38.3°C
402°C
291°C
28.1°C

22:00

Conforms

boarst
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Sr Requirements
No. Particulars of test & cl.no. as per Obtain value Remarks
) specifications
14. | Pressure test (type test): Conforms
{(As per ¢l.no.21.3(d) of IS 1180(Part 1):2014)
The transformer tank was subjected to air pressure of
80 kPa for 30 minutes. The permanent deflections of
flat plates were recorded, after pressure has been
released.
Deflection measured at Length of plate (mm)
HV side 1785 Max. 2.0 mm 2.0 mm
LV side 1785 Max. 9.0 mm 2.0 mm
Side A 710 Max. 5.0 mm 1.0 mm
Side B 710 Max. 5.0 mm 1.0 mm
The transformer tank was subjected to vacuum of 500
mm of Mercury for 30 minutes. The permanent
deflections of flat plates were recorded, after vacuum
has been released.
Deflection measured at Length of plate (mm)
HV side 1785 Max. 9.0 mm 1.0 mm
LV side 1785 Max. 9.0 mm 1.0 mm
Side A 710 Max. 5.0 mm 0.0 mm
Side B 710 Max. 5.0 mm 0.0 mm
There should No air
be no air leakage
HV SIDE leakage atany | observed
point
SIDE A SIDE B
LV SIDE
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Sr Requirements
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’ specifications
15. | Determination of sound levels:
(As per ch. no. 21.4(a) of IS 1180 (Part 1);:2014)
Load condition :
As per cl. no. 6.2 of IS 2026 (Part 10):2000
No-load current and rated voltage
Calculation of the area of the measurement surface :
As per cl. no. 10.1 of S 2026 (Part 10):2009
Measurement made at 0.3 m from the principal radiating
surface
Sound pressure method
As per cl. no. 11,3 of IS 2026 (Part 10):2009
Location | Ambient Ambient Ambient noise
of noise Before Noise when after object de-
measure- | object object energized
ment energized energized (dB)
(dB) (dB)
1 34.9 43.4 339
2 34.2 43.7 34.2
3 34.0 431 338
4 33.8 429 336
5 336 42.8 34.1
6 N7 43.2 338
7 33.9 43.0 339
8 338 429 34.0
9 344 434 337
10 34.1 43.2 343
The uncorrected average A-weighted sound pressure level
Lpso : 432 dB
The average A-weighted background noise pressure level
before the test object energized
: . Loga 34.1dB
The average A-weighted background noise pressure level
after the test object de-energized
Loga ! 339dB
The corrected average A-weighted sound pressure level
Loa: 37.5dB -
- The calculated A-weighted sound power level -
!
oo L - Max. 62 dB 52.9dB Conforms
2 (As specified by
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