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Test Report Number
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Particulars of sample tested

Type
Description of test sample

Serial Number
Number of samples tested

Date(s) of Test(s)
CPRI Sample code Number(s).

Particulars of tests conducted

Test in accordance with
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Sampling Plan
Customer’'s Requirement

Deviations if any
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Customers representative

Other than customer’s

representatives
Test subcontracted with address of

the laboratory

Documents constituting this report (in words)
. Nine

Number of Sheets
Number of Oscillogram(s)

Number of Graph(s)
Number of Photograph(s)
Number of Test Circuit Diagram(s)

Number of Drawing(s)

7

(Sreeram V)
Test Engineer

CPRI

TEST REPORT

CPRIBLRHPLMISC21T0101 Date: 12 August 2021

M/s. Reliable Power Systems

43D, HSIIDC, Sector - 31,
Fandabad, Haryana - 121003

M/s. Reliable Power Systems,
43D, HSIIDC, Sector - 31,
Faridabad, Haryana - 121003

3.0 MVA, 8.35 kV/11 kV On-load voltage regulating unit

Indoor
Refer sheet 2 of 9

2021/025
One

13 and 14 July 2021

HPLMISC21S0180
Dynamic ability to withstand Short circuit

Customer’s Request as given in sheet 3 of 9

Nil
Refer sheet 3 of 9

Nil

Mr. Arun Sharma
Mr. A Chanda
: None

Nil

Three
Nil
: Three
: One
: Six

. Sudhak eddy)
. Head of Division
Reviewed and Authorized by

&Wz\?\)ﬁ 1)

e ————————
Sheet 1 of 9
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report Number: CPRIBLRHPLMISC21T0101 Date: 12 August 2021

DESCRIPTION OF SAMPLE TESTED
(As assigned by the manufacturer)

On-load voltage regulating unit

Sample .
Rated power KVA + 3000

Rated voltage HV (Volts) : 11000
LV (Volts) : 8350

Rated current HV (Amps) s 1575
LV (Amps) . 2074

: Three

Number of phases
Connection symbol
Type of cooling

Rated frequency (Hz)
Temperature rise of oil
Tapping range

Tap No. Saa
% tap variation

Tap Voltage (Volts)

% impedance @ 75 °C
X/R Ratio

Winding material

Apparent short circuit power
behind transformer (MVA)

NA
ONAN
50
50 °C

Insulation level
H.V. Winding . 75KV peak /28 kV rms

L.V. Winding e

Guaranteed no-load loss in watts
Guaranteed load loss at 75 °C

(On principal tapping in watts)
Guaranteed % impedance at 75 °C
(On principal tapping)

(Sreeram V)
Test Engineer

HIGH POWER LABORATORY Sheet 2 of 9
P BNO 8066, SADASHIVANAGAR P O
PROF. SIR C V. RAMAN ROAD, BENGALURU-560 080, INDIA
Tele + 91 (0) 80-22072511




CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report Number: CPRIBLRHPLMISC21T0101 Date: 12 August 2021

Procedure for testing of On-load voltage regulating unit

Sample to be tested: On-load voltage regulating unit
Capacity: 3000 kVA 3 phase 50 Hz

Test to be conducted: Dynamic ability to withstand short circuit, Auto step up and step down transformer only

Short Circuit Test Procedure
Current to be applied: 2.91 kA RMS with peak current of 2 55 times of RMS current on 8 35 kV side

No. of shots: 1 short circuit application per limb with the above current
Change in reactance allowed after each shot: Maximum 3% of the base value

Condition of Test: Refer to power circuit diagram. Short terminals on the output side — A2L, B2L, C2L and apply
voltage on input side A2S, B2S, C2S

Test to be conducted at maximum boost condition i.e. at 8.35kV input terminals
During short-circuit voltage and clrtaht-wavefornt should be sinusoidal
Duration of shrt circuit current for each shot should be 0.5 seconds.

After each shot, per phase inductance variation is to be measured

Buchholz relay and explosion vent should not operate during testing

VVVVYY

Supplementary Test to be conducted before test:

(1) Measurement of volitage ratio by voltmeter method*** A

(2) Measurement of no load loss at maximum boost condition

(3) Measurement of load loss and impedance at maximum boost condition at ambient condition
(4) High Voltage test at power frequency on HV side

(5) Induced Over Potential Test (2x Rated Voltage at 120 Hz)

(6) Measurement of IR value

Supplementary Test to be conducted after test:

(1) Measurement of voltage ratio by volt_meter method*** L

(2) Measurement of no load loss at maximum boost c_ondmon .

(3) Measurement of load loss and impedance at maximum boost condition at ambient condition
(4) High Voltage test at power frequency on HV side at 75% of 28 kV

(5) Induced Over Potential Test (75% of 2x Rated Voltage at 120 Hz)

(6) Measurement of IR value

After testing core coil assembly are to be untanked to visualize the condition of the assembly, blocks are to be
intact, winding, clamps, supports, busbars are to be intact and drawings to be verified with photograph

=+procedure of checking voltage ratio: Apply any suitable voitage on the input side. Measure voltage on the
secondary side. Use 3 phases PT on the input and output side for measurement of voltages

(Sreeram V)
Test Engineer

HIGH POWER LABORATORY Sheet 3 of 9
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PROF SIRCV RAMAN ROAD, BENGALURU-560 080, INDIA
Tele +91 (0) 80-22072511



CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report Number: CPRIBLRHPLMISC21T0101 Date: 12 August 2021

SUMMARY OF TESTS CONDUCTED

1. Tests conducted . Dynamic ability to withstand short circuit

2. Rating for which tested ¢ 1short circuit application per limb with 2.91 kA RMS with

peak current of 2.55 times of RMS current on 8.35 kV side
3. Schedule of tests

Tests Conducted Clause Numbers ' Sheet
Measurement of IR value Customer's Request as given Sheet 3 of 9 "B60f9 |
Measurement of no load loss at maximum . |
Bodat chndiion Customer's Request as given Sheet 3 of 9 60of9

|
- Measurement of load loss and impedance at | oo Request as given Sheet 3 of 9 ! 6of9

maximum boost condition at ambient condition |
nM'\Z?hs:c;?:P ntiof vakageralio, iy voNmelas Customer’s Request as given Sheet 3 of 9 70f9

High Voltage test at power frequency on HV

side (Reg. winding not required) Customer's Request as given Sheet 3 of 9 | 70f9 |
. 2R — v —
Intd1uc§:§ (}:(;ver Potential Test (2x Rated Voitage l Customer's Request as given Sheet 3 of 9 | 70f9
a z [ ‘
Dynamic ability to withstand short circuit Customer’s Request as given Sheet 3 of 9 8 of 9 1
4. Oscillogram Numbers : CPRIBLRHPLMISC21T0101S003
CPRIBLRHPLMISC21T0101S005
CPRIBLRHPLMISC21T0101S006
5. Graph Numbers : Nil
6. Photograph Numbers : CPRIBLRHPLMISC21T0101P01, P02, P03
7. Test Circuit Diagram Numbers. : CPRIBLRHPLMISC21T0101TCDO1
8. Drawing Numbers : Refersheet 5 of 9
(Sreeram V)
Test Engineer
HIGH POWER LABORATORY Sheet 4 of 9
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TEST REPORT CPRI

Test Report Number: CPRIBLRHPLMISC21T0101 Date: 12 August 2021

LIST OF DRAWINGS
Drawing Numbers

The manufacturer has guaranteed that the sample submitted for the test(s) has been manufactured in accordance
with the following drawings

. Sl No. Drawing Number | Sheet Number  Revision Number
‘ 1 3000 KVA/RATING & DIAGRAM(A+C) | 6OF7 | 02

2 3000KVA/OGA (A+C) - 01

3 3000KVA/AVRI/CCA/ A+C - 02

4 3000 KVAJAVR/PCD SHEET10F 3 | 10F 3 01

5 3000 KVAJAVR/PCD SHEET20F 3 | 20F3 01

6 3000 KVAJAVR/PCD SHEET 3 OF 3 30F3 01

It is verified that these drawings adequately represent the sample tested. Verification of this drawing by CPRI is
limited to dimensional check only wherever possible

(Sreeram V)
Test Engineer

HIGH POWER LABORATORY Sheet 5 of 9
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CENTRAL POWER RESEARCH INSTITUTE
TEST REPORT

Test Report Number: CPRIBLRHPLMISC21T0101 Date: 12 August 2021

TEST RESULTS

Results of routine tests conducted to verify condition of On-load voltage regulating unit prior to and after short-
circuit test:

1) Measurement of IR value:

Before short-circuit test at 24 0°C | After short-circuit test at 27.0°C
[ HVto Earth @ 5.0 kV/1 minute 302GQ 238GQ

2) Measurement of no load loss at maximum boost condition:

Applied RMS | Current in amperes
voltage in Phase | | No load
volts on Output Fr?c:;:ezr)\cy i v l i i loss in
| (11.0kV) side | | 9 | watts
L (average) | | |
| Before short- 635090 | 50018 | 114355 | 108264 | 110528 | 111049 | 27512 |
circuit test |
After short- 635092 ] 50052 | 114323 | 108899 | 110837 | 111353 | 27512
circuit test | | |

* Test conducted at available network frequency
3) Measurement of load loss and impedance at maximum boost condition at ambient condition:

Before short-circuit test at 24 0°C After short-circuit test at 27 0°C
% Impedance 379 3.77
Load loss at rated current 233880 233600
in Watts
(Sreeram V)

Test Engineer

HIGH POWER LABORATORY Sheet 6 of 9
P BNO 8066, SADASHIVANAGAR P O
PROF SIRCV RAMAN ROAD, BENGALURU-560 080. INDIA
Tele + 91 (0) 80-22072511



CENTRAL POWER RESEARCH INSTITUTE
TEST REPORT

Test Report Number: CPRIBLRHPLMISC21T0101

4) Measurement of voltage ratio by voltmeter method:

w =

CPRI

Date: 12 August 2021

Before short-circuit test

Applied Voltage on Input

Measured Volitage on Output

Obtained voltage ratio
(output voltage /input voltage)

(8.35kV) side in Volts (11.0kV) side in Volts
82.9 108.7 1.3112
84 4 110.8 13128
90.2 1184 1.3126

After short-circuit test

Measured Voltage on Output

Obtained voltage ratio

Applied Voltage on Input
(8.35kV) side in Volts (11.0kV) side in Volts (output voltage /input voltage)
140.7 184.9 1.3141
151.4 198.9 13137
160.0 2105 1.3156
5) High Voltage test at power frequency on HV side (Reg. winding not required):
= [ ]
Test voltage ( kV RMS) ol 50:22232) Remarks
Between HT-Earth | (
Before 28 60 Withstood
short- circuit test —
[ After 21 60 Withstood
short-circuit test : L=
6) Induced Over Potential Test (2x Rated Voltage at 120 Hz):
Duration
Test voltage (V rms) Frequency (Hz) (seconds) Remarks
. Before short-circuit test 16700.00 120 50 1 Withstood |
| After short-circuit test 1252500 120 50 | Withstood
(Sreeram V)
Test Engineer
HIGH POWER LABORATORY Sheet 7 of 9
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT
Test Report Number: CPRIBLRHPLMISC21T0101 Date: 12 August 2021
TEST RESULTS
Test conducted : Dynamic ability to withstand short circuit
Test source : Short Circuit Generator and Station Transformers
- Number of phases : Three
- Frequency : 50 Hz

Condition of sample before test : New
Test connections — 9 35kV terminals  : Connected to source
- 11.0kV terminals : Shorted

Type of short circuit : Preset
Short-circuit applied : On the Output terminals of the On-load voltage regulating unit under
test and short-circuit point grounded through the protection current
transformer
On-load voltage regulating unit : Isolated and grounded through the protection current transformer
enclosure
Dynamic ability to withstand short circuit
_ Short-circuit current on secondary side Phase voltage Duration
OsNCIIIogram : (kA RMS) (kV RMS) (seconds)
umber kA pea
(Apeak)l ™" T & [ b | Ur [ U | Us |
maximum peak on A2S limb
CPRIBLRHPLMISC 16 | 302 | 316 | 225 [ 229 | 229 | 0510
21701015003 758 i
maximum peak on B2S limb
CPRIBLRHPLMISC 7.49 302 | 301 | 303 | 208 | 217 | 208 | 0510
21T0101S005
maximum peak on C2S limb
CPRIBLRHPLMISC 774 302 | 298 | 304 | 227 | 236 [ 230 | 0510
21701015006

Reactance values after cooling to ambient:

Maximum change in %X after S.C. test :031%

Routine tests before and after short-circuit test - Conductgd and found in order

Observation after un-tanking the On-load voltage regulator unit:

The On-load voltage regulating unit was inspected after short circuit test Following are the observations
Condition of core and clampings No visible damage or deformation or displacement
Condition of windings and support structures No visible damage or deformation or displacement

Condition of Oil Clear

Conclusion: The sample tested complies with the customer’s requirements given in sheet 3 of 9 for the

tests conducted.

(Sreeram V)
Test Engineer

HIGH POWER LABORATORY Sheet 8 of 9
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report Number: CPRIBLRHPLMISC21T0101

a)

b)

c)

d)

e)

Date: 12 August 2021

NOTE

The Test results relate only to the sample(s) tested

Publication or reproduction of this Test Report /Test Certificate in any form other than by complete set

of the whole Test Report /Test Certificate and in the language written is not permitted without the
written consent of CPRI

Any Corrections/erasure invalidates the Test Report/Test Certificate

Any anomaly/discrepancy in the Test Report / Test Certificate should be brought to the notice of CPRI
within 45 days from the date of issue.

All documents constituting the Test Report/Test Certificate are stitched together with a continuous silk
thread/silk ribbon. the two ends of which have been brought over the front sheet of the Test Report/Test
Certificate and sealed with a CPRI logo printer paper sticker/embossed

(Sreeram V)
Test Engineer

End of Test Report

HIGH POWER LABORATORY Sheet 9 of 9
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(Sreeram v)
Test Engineer
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TEST REPORT

Test Report Number : CPRIBLRHPLMISC21T0101 CPRI

Date:
TEST RESULTS ate: 12 August 2021
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TEST REPORT

Test Report Number : CPRIBLRHPLMISC21T0101

TEST RESULTS Date: 12 August 2021
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Test Engineer
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TEST REPORT

Test Report Number: CPRIBLRHPLMISC21T0101

CPRI

Date: 12 August 2021

PHOTO NO
RIBLRHPY,

21T0101 PO}
ABEFORE TEST

» . F 3 » caoy
Photograph Number: CPRIBLRHPLMISC21T0101P01
Mounting arrangement before test

P

(Sreeram v)
Test Engineer
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TEST REPORT
CPRI
Test Report Number: CPRIBLRHPLMISC21T0101 G AT

m
“PHOTONO |.,~"
CPRIBLRHPL 5

i.  MIsC |
12170101 PO3 |
IAFTERTEST
,M-

Photograph Number: CPRIBLRHPLMISC21T0101P03
Condition of conductor, core etc., after short circuit test View from other side

(Sreeram V)
Test Engineer
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Test Report Number: CPRIBLRHPLMISC21T0101 Date: 12 August 2021
B N . ——
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A s e R e
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| M X {
— ——0"0—5 o525

S 2500 MVA short carcuit generator VD | :L‘l

Re G wral grounding SRS

MCB Master circuit breaker J___ P, O: X o (En

MS  Make swatch .

X Vanabile cumrent bmsting reactor -

T Short crcwst transformes bank

VD  Voltage divider

CTl Pumary cumrent transformers HIGH POWER LABORATORY

CT2 Tank/body & CPRI BANGALORE

A Transformerundertest Schematic diagram of test circuit
Test Engineer Dex. Na, CKILHPL/TRISA

Test Circuit Diagram Number: CPRIBLRHPLMISC21T0101TCD01

(Sreeram V)
Test Engineer
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