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CENTRAL POWER RESEARCH INSTITUTE

Test Report Number

Name and Address of the Customer

Name and Address of the
Manufacturer

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 test conducted
Test in accordance with
Standard/ Specification

Sampling plan
Customer’s requirement

Deviations, if any

Name of the witnessing persons
Customer representatives

Other than customer’s
representatives

Test subcontracted with address of
the laboratory

TEST REPORT

CPRIHYDUHV24T0115 Date: 01 April 2024

M/s. CG Power and Industrial Solutions Limited,
D-2, MIDC, Waluj, Aurangabad-431136,
Maharashtra State, India

M/s. CG Power and Industrial Solutions Limited,
D-2, MIDC, Waluj, Aurangabad-431136,
Maharashtra State, India

132 kV Inductive Voltage Transformer
VEOT:145/650/50

132 kV Inductive Voltage Transformer
234656

One

19 March 2024 to 23 March 2024
UHV24S0073

Refer sheet 3 of 12

IEC 61869-1: 2007 and IEC 61869-3: 2011
Not applicable

1. Temperature rise test shall be performed at 1.2 Upr

2. During temperature rise test the secondary winding
terminals 1a-1n, 2a-2n and 3a-3n shall be loaded with
unity power factor burden equivalent to 200VA, 50VA &
50VA respectively.

3. Temperature rise at bellow top, top and bottom flange,
middle of insulator housing and two sides of bottom tank
shall by msasured and recorded and during temperature
rise test.

4. Test voltages for impulse withstand voltage test
Indicated by the customer.

Nil

Mr. Gajanan Khadke

Nil

None

Ducuments conetltuting this report (in words)

Number of Sheets(s)

Number of Oscillogram(s)
Number of Graph(s)

Number of Photograph(s)
Number of Test circuit diagram(s)
Number of Drawing(s)

S

(Dr. P. Rajamani)
Test Engineer

Twelve
Thirty four
Nil

Nil

Five

Two

Lol

(K. Devender Rao)
Joint Director

Reviewed and Authorized by

ULR-TC6198240UHVTO0115F
Discipline: Electrical testing
Group: Inductors and
Transformers
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UHV RESEARCH LABORATORY

MEDIPALLY P.O., WARANGAL HIGHWAY, HYDERABAD — 500098
PHONE: 080-2207 2051, 080-2207 2052, e-mail: uhvri@cpri.in



CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report Number: CPRIHYDUHV24T0115 Dated: 01 April 2024

DESCRIPTION OF SAMPLE TESTED
(As assigned by the manufacturer)

145 kV Inductive Voltage Transformer

Rated primary voltage (Upr) : 132/ V3 kVims

Highest system voltage (HSV) : 145 kVms

Frequency : 50 Hz

Insulation Level : 275 kVms / 650 kV,

Voltage factor ’ 1.2 continuous and 1.5 for 30 seconds

Rated secondary . . Burden
voltage (V) Terminal marking (VA) Accuracy class

110/+3 1a-1n 200 3P
110/+3 2a-2n 50 3P
110/3 3a-3n 50 0.5

{“ﬁ-t..\l
WA
» B
(Dr. P. Rajamani)
Test Engineer

ULR-TC6198240UHVTO0115F UHV RESEARGH LABORATORY Sheet 2 0f 12
g'sc'p!'?eé Elf‘:t"ca'dtes""g MEDIPALLY P.0., WARANGAL HIGHWAY, HYDERABAD — 500098
roup: Inductors an PHONE: 080-2207 2051, 080-2207 2052, e-mail: uhvri@cpri.in
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report Number : CPRIHYDUHV24T0115 Date: 01 April 2024

SUMMARY OF TEST CONDUCTED

1. Tests conducted . Type and special tests
2. Rating for which tested © 132 KVims
3. S&chedule of test results

Tests conducted Clause Number and Standard Sheet Number

. 7.2.2 of IEC 61869-3:2011

Temperature rise test and customer request 4 &50f12
Impulse voltage withstand test on primary 7.2.3 of IEC 61869-3:2011 6 of 12
terminal and customer request
Electro Magnetic Compatibility (EMC) tests 7.2.5 of IEC: 61869-3:2011 7 of 12
Test for Accuracy 7.2.6 of IEC: 61869-3:2011 8&9o0f12
Chopped impulse voitage withstand test on 7.4.1 of IEC 61869-3:2011 10 of 12
primary terminal and customer request
Capacitance and dielectric dissipation
factor measurement at power frequency 7.4.3 of IEC 61869-3:2011 11 0f 12
after dielectric tests

4. Oscillogram Numbers . Refer Sheets 6 & 10 of 12

5. Graph Numbers : NIl

6. Photograph Numbers ;NI

7. Test Circuit Diagram Numbers : CPRIHYDUHV24T0115TCDO1,

CPRIHYDUHV24T0115TCDO02,

CPRIHYDUHV24T0115TCDO03,

CPRIHYDUHV24T0115TCD04 and

CPRIHYDUHV24T0115TCDO5
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 413695829 IVT4900 GA/RO 5 -
2 413695829 IVT4900 RS_RO . s

ILis verilied hal hese drawings adequately represent the sample tested. Verhication of these drawinygs by
CPRI Is limited to dimenslonal check only wherever possible.

\§§§"
{Dr. P. Rajamani)

Test Engineer

ULR-TC6198240UHVT0115F T e —— Sheet 3 of 12
Discipline: Electrical testing MEDIPALLY P.O., WARANGAL HIGHWAY, HYDERABAD — 500008

Group: Inductors and PHONE: 080-2207 2051, 080-2207 2052, e-mail: uhvri@cpri.in
Transformers




CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report Number : CPRIHYDUHV24T0115 Date: 01 April 2024
TEST RESULTS

Test: Temperature rise test (7.2.2 of IEC 61869-3:2011 and customer request)

Test condition 3 Under dry condition
Test frequency : 50 Hz

Ambient conditions :

Dry bulb temperature : 29°C

Wet bulb temperature : 24°C

Atmospheric pressure : 94.79 kPa

Test procedure: The High vnltage AC source connected to primary terminal of IVT. The secondary
terminals 1a — 1n, 2a — 2n and 3a - 3n, are loaded with unity power factor burden equivalent to 200 VA,
50 VA & 50 VA respectively.

Resistance of secondary windings measured before start of the test at ambient temperature. The IVT
excited to 120% of rated primary voltage (i.e.. 1.2 x 132 kV / Y3 = 91 § kVims) The temperatire at various
points on IVT ag gpcoified by the customer, viz. top bellow, top flange, middle of lhe purceldin insulator,
bottom flange and two sides of bottom tank are recorded by using thermocouple. After reaching steady
state, i.e., when temperature rise of 1°C per hour is reached. Then, the voltage increased to 150% of the
rated voltage (i.e. 1.5 x 132 kV / V3 = 114.3 kVins) and maintained for 30 seconds. The temperature of
secondary windings also calculated by resistance method. All temperature measurements were repeated.

. Temperature rise of IVT (°C)
Time | Ambient To T Middle of | Bott Tank Tank
TEmpsaHiTg p op iddle o ottom an an
(Hr) ) bellow flange insulator | flange side-1 side-2
T1 T2 T3 T4 T5 T6
11:00 28.7 28.9 28.7 28.8 28.9 28.7 28.7
12:00 29.0 29.8 296 29.8 29.6 29.8 29.7
13:00 29.2 31.0 31.2 31.0 31.3 31.2 31.2
14.00 29.3 32.2 32.6 32.5 32.8 32,5 32.5
15:00 29.8 33.4 33.6 33.5 33.1 33.6 33.6
16:00 30.0 34.6 346 34.6 346 34.6 342
17:00 30.1 354 34.8 34.9 354 35.1 348
18:00 30.2 35.5 35.0 35.1 36.2 354 35.6
After 30 s at 150% of rated voltage

18:05 | 30.3 35.6 351 35.2 36.8 36.9 36.1
Rise in Temperature - ]

Observed 53 4.8 4.9 6.5 6.6 5.8

N

(DMmani)
Test Engineer
ULR-TC6198240UHVTO0115F Sheet 4 of 12
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CENTRAL POWER RESEARCH INSTITUTE

Test Report Number

Measured resistance of s

TEST REPORT

CPRIHYDUHV24T0115

TEST RESULTS

econdary windings:

Date: 01 April 2024

Before start of the CHBHSETEy SGie After 150% of rated
- at 120% of rated
Sk No Winding test corrected to voltage corrected voltage for 30 s
) under test 75°C 9 corrected to 75°C
(mQ) to 75°C (mQ)
(mQ)
1 1a—1n 69.309 71.448 71.532
2 2a—2n 70.985 72.613 72.676
3 3a-3n 54.350 56.008 56.455

Temperature rises of secondary windings by resistance method:

S. No Winding After steady state at 120% of | After 150% of rated voltage for
under test rated voltage (°C) 30s (°C)
1 la-1n 6.621 6.841
2 2a-2n 4.637 4.773
3 3a—3n 6.426 8.487

Test Result: Temperature rise on IVT by thermocouple method and by resistance method are within the
specified limits for insulation class A.

(Dr. P. Rajamani)
Test Engineer

ULR-TC6198240UHVTO115F Sheet 5 of 12

Discipline: Electrical testing
Group: Inductors and
Transformers

UHV RESEARCH LABORATORY
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report Number. CPRIHYDUHV24T0115 Date: 01 April 2024
TEST RESULTS

Test: Lightning impulse voltage withstand test on primary terminal
(As percl. 7.2.3 of IEC 61869-3:2011 and customer request)

Test condition : Under dry condition

Ambient conditions:

Dry bulb temperature ; 30°C

Wet bulb temperature 4 25°C
Atmospheric pressure : 95.59 kPa
Specified Basic Impulse Level (BIL)

by customer : + 650 kVpeak

The specified test voltage was applied under the ambient conditions mentioned above.

Test arrangement Test voltage Result
. Ref.
Voltage ";‘;-p‘i‘_gg“lpﬁ':)sgfs Oscillogram | Remarks
' nos.
applied to Earthed kV, peak Disruptive diechargoe
observed
Terminal ‘N’ | -446.8 (RFW) 01/0 01 Withstood
Primary | cannected -850 (FW) 15/0 02,0510 18 | Withstood
terminal of to earth -
T along with +451.4 (RFW) 01/0 19 Withstood
base tank +650 (FW) 15/0 20to 34 Withstood
Notc: Secondary winding terminals 1n, 2n and 3n were shorted and connected to earth through shunt

RFW: Reduced Full Wave (50% to 75% of BIL)
FW: Full Wave (100% of BIL)

(Dr. P. Rajamani)
Test Engineer

ULR-TC6198240UHVTO0115F — Sheet 6 of 12
Discipline: i i V RESEARCH LABORATORY
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report Number. CPRIHYDUHV24T0115 Date: 01 April 2024
TEST RESULTS

Test: Electromagnetic Compatibility (EMC) test (As per cl. 7.2.5.1 of IEC: 61869-3:2011)

Test condition - Under dry condition

Ambient conditions:

Dry bulb temperature : 29°C

Wet bulb temperature : 24 °C

Atmospheric pressure : 94.79 kPa
Applicable additional technical specification : CISPR 18 — 2: 2017
Detector : Quasi Peak
Measuring frequency : 1 MHz

Permissible RIV Limits : 2500 pv

Ambient RIV level across 300 Q : 13.6 v

I he sample was pre-stressed at 125.5 kVims for 30 s and reduced to measuring voltage 92.1 kVms within
10 s and maintained at this test voltage for 30 s

Test arrangement Measured RIV
. Specified test level across
HV AC applied Earthed voltage (kVms) 300 O Remarks
to
(nv)

Primary terminal | Terminal ‘N’ along 92.1 106 Measured RIV is less

of IVT with base tank ) than 2500 pVv
Note: One end of Secondary winding terminals 1n, 2n and 3n were shorted and connected to earth
along with base tank.

-

f\g(\

(Dr. P. Rajamani)
Test Engineer
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Test Report Number

CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

CPRIHYDUHV24T0115

TEST RESULTS

Test: Test for Accuracy (7.2.6 of IEC 61869-3: 2011)

Test condition
Test frequency

Ambient conditions

Under dry condition
50 Hz

Date: 01 April 2024

Dry bulb temperature 29°C
Wet bulb temperature 24°C
Atmospheric pressure 94.92 kPa
1. Primary voltage 132/ V3 KVims
2. Secondary voltage 110/ V3 Vims
Secondary Test Voltage in Voltage Phase Remarks
winding Burden percentage of (Ratio) Displacement
under test (VA) primary Error (%) {Minutes)
voltage (%)
150 -0.413 10.05
120 i 453 The winding is within
200 100 -0.1933 2.25 limits of voltage ratio
ta-1n 5 -0.210 2.39 error (+3%) and
2 -0.219 1.89 phase displacement
Accuracy 150 20,0966 8.94 (% 120 minutes) as
class: 3P 2 ' : specified in the
PF: 0.8 (lag) 120 0.0807 2.81 standard
50 100 0.1378 0.789
5 01267 0.410
2 0 1298 0.389 J
Secondary Test Voitage in Voltage Phase Remarks
winding Burden percentage of (Ratio) Displacement
under test (VA) primary Error (%) (Minutes)
voltage (%)
150 -0.0626 9.15
120 0.064 3.4 The winding is within
50 100 0.1332 1.259 limits of voltage ratio
2a-2n 5 0.1296 0.731 error (+3%) and
2 0.1239 0.568 phase displacement
Accuracy 150 00177 386 (x 120 minutes) ae
class: 3P s - 29 specified in the
PF: 0.8 (lag) 120 0.1698 2.70 standard
12.5 100 0.217 0.493
5 0.216 -0.188
e o 2 0.223 -0.210
a

(DMamanij

Test Engineer

ULR-TC6198240UHVTO0115F
Discipline: Electrical testing
Group: Inductors and
Transformers

UHV RESEARCH LABORATORY
MEDIPALLY P.O., WARANGAL HIGHWAY, HYDERABAD — 500098
PHONE: 080-2207 2051, 080-2207 2052, e-mail: uhvri@cpri.in
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report Number : CPRIHYDUHV24T0115 Date: 01 April 2024
TEST RESULTS

1. Primary voltage ; 132 /Y3 kVims
2. Secondary voltage : 110 /N3 Vims

Secondary Test Voltage in Voltage Phase Remarks

winding Burden percentage of (Ratio) Displacement
under test (VA) primary Error (%) (Minutes)
voltage (%)
120 0.1296 2.96

The winding is within

sa-sn % 100 0.1728 D775 limits of voltage ratio
Accurac 80 Sl 0.300 error (£0.5%) and
class: 0 ‘é 120 0.179 3.05 phase displacement
PF: 0.8 (lag) 12.5 100 0.230 0.587 (* 20 minutes) as
o ' specified in the
- — 0.174 standard
(Dr. P. Rajamani)
Test Engineer
i Ep e UHV RESEARCH LABORATORY Sheet 9 of 12
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TEST REPORT CPRI

Test Report Number. CPRIHYDUHV24T0115 Date: 01 April 2024
TEST RESULTS

Test: Chopped impulse voltage withstand test on primary terminal
{Ae porcl. 7.4.1 of IEC 61860-3:2011 and customer request)

Tesl cundition ! Under dry condition

Ambient conditions:

Dry bulb temperature : 29 °C
Wet bulb temperature : 25°C
Atmospheric pressure : 94.79 kPa
Basic Impuise Level (BIL) specitied by customer : 650 kVpeux

The specified test voltage was applied under the ambient conditions mentioned above.

Test arrangement Test voltage Result
No. of impulses Ref.
Impulse applied / No of Oscillogram Remarks
Voltage Earthed kV, peak Disruptive nos.
applied to discharges
observe
-446.8 (RFW) 01/0 01 Withstood
Terminal ‘N’
Primary connected to -650 (FW) 01/0 02 Withstood
terminal of earth along
VT with base -747.5 (CFW) 02/0 03 & 04 Withstood
tank
-650 (FW) 14/0 05to 18 Withstood
Note: Secondary winding terminals 1n, 2n and 3n were shorted and connected to earth through shunt.

RFW: Reduced Full Wave (50% to 75% of BIL)
FW: Full Wave (100% of BIL)
CFW: Chopped Full Wave (121% of BIL)

(DrMani)
Test Engineer

ULR-TC6198240UHVTO0115F USTIRESEARGEN ARG - Sheet 10 of 12
Discipline: Electrical testing RO
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report Number. CPRIHYDUHV24T0115 Date: 01 April 2024
TEST RESULTS

Test: Capacitance and dielectric dissipation factor measurement (7.4.3 of IEC 61869-3:2011)

Test condition Z Under dry condition
Test frequency : 50 Hz
Ambient conditions ;
Dry bulb temperature : 29°C
Wet bulb temperature : 24°C
Atmospheric pressure : 94.92 kPa
Specified test voltage : 76.2 kVms
Test arrangement TEst Result.
voltage
HV AC applied Measured Dielectric dissipation
Earthed KVims Capacitance
to factor
(pF)
Primary terminal 020 & B
ry along with base 76.2 303.96 0.00201
of IVT
tank
Note: Terminal ‘N’ connected to Capacitance and tan & measuring bridge.

Conclusion: Test sample tested complies with the requirement of clause no. 722,723,725, 7.2.6,
7.4.1 and 7.4.3 of 61869-3: 2011 and customer request for the tests conducted.

(Dr. P. Rajamani)
Test Engineer

ULR-TC6198240UHVTO0115F v C
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report Number. CPRIHYDUHV24T0115 Date: 01 April 2024

NOTE

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

b) 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.

c) Any Corrections/erasure invalidates the Test Report/Test Certificate

d)  NABL has Accredited this laboratory as per ISO/IEC17025:2017, vide certificate no.TC-6198 for the
tests carried out.

e)  Anyanomaly/discrepancy in the Test Report / Test Certificate should be brought to the notice of CPRI

within 45 days from the date of issue.

W

(Dr. P. Rajamani)
Test Engineer

End of Test Report

ULR-TC6198240UHVT0115F
Discipline: Electrical testing
Group: Inductors and
Transformers
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CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report Number. CPRIHYDUHV24T0115 Date: 01 April 2024

TEST CIRCUIT DIAGRAMS

1. Temperature rise test

| Legend:
R 3 1: HV AC source

SOAHé 1 | 2 ‘ 2: Voltage Divider

3: Test Sample
4: RMS Voltmeter

Test Circuit Diagram Number. CPRIHYDUHV24T0115TCDO01

2. Impulse & Chopped lightning impulse voltage withstand test on primary terminals

___________ Rl

Legend:
1: Impulse voltage generator :
2: Impulse voltage divider /\ 3
3: Digital recorder for measurement of voltage and current
4: Test object |
5. Shunt =
6: Chopping device (During chopped test)
V- Vnitane I: Current
“S Test Circuit Diagram Number. CPRIHYDUHV24T0115TCD02
(Dr. P. Rajamani)
Test Engineer
ULR-TC6198240UHVT0115F UHV RESEARCH LABORATORY
Discipline: Electrical testing MEDIPALLY P.O., WARANGAL HIGH WAY, HYDERABAD — 500098.

Group: Inductors and Transformers Phone: 080-22072051, 080-22072052, E-mail: uhvri@cpri.in



CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT
Test Report Number. CPRIHYDUHV24T0115 Date: 1 April 2024
3. Electromagnetic Compatibility (EMC) test
o— 2 T
— 4
50Hz AC 1 | 2
o
Legend - _
5
1: HV AC Cascade Transformer  2: RF Rejection Coil 6
3: PD / RIV Impedance Box 4: AC Voltage Divider
measuring impedance
5. Peak Voltmeter 6: PD / RIV Processing unit

7. Test Sample
Test Circuit Diagram Number. CPRIHYDUHV24T0115TCD03

4. Accuracy test

~— ]
Y B : -i 4 Test Sample 5
50Hz AC T J | D— T
Legend: | T= | IL_ ; —
. s - i
1: HV AC Source
2: HV Divider — % |
3: Voltmeter =
4: IVT under test 3 6 /
5. Standard Capacitor with LV arm
6. Burden
7. Automatic instrument transformer test set with electronic

potentia} divider
w Test Circuit Diagram Number: CPRIHYDUHV24T0115TCD04

(Dr. P. Rajamani)
Test Engineer

ULR-TC6198240UHVTO115F UHV RESEARCH LABORATORY
Discipline: Electrical testing MEDIPALLY P.0O., WARANGAL HIGH WAY, HYDERABAD - 500098.
Group: Inductors and Transformers Phone: 080-22072051, 080-22072052, E-mail: uhvrl@cpri.in



CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report Number. CPRIHYDUHV24T0115 Date: 1 April 2024

5. Capacitance and dielectric dissipation measurement test

e | - T P
i 4 T

[ S— i S

Legend:

1. HV AC SOURCE

2: VOLTAGE DIVIDER

3: RMS VOLTMETER

4: STANDARD CAPACITOR
5: CAPACITANCE & TAN-DELTA MEASURING
BRIDGE

6. TEST SAMPLE

T: N TERMINAL OF IVT

P: HV TERMINAL OF IVT

S: BOTTOM FLANGE OF PORCELAIN HOUSING

Test Circuit Diagram Number. CPRIHYDUHV24T0115TCD05

<

S\

(Dr. P. Rajamani)
Test Engineer

ULR-TC6198240UHVTO0115F UHV RESEARCH LABORATORY
Discipline: Electrical testing MEDIPALLY P.O., WARANGAL HIGH WAY, HYDERABAD — 500008.
Group: Inductors and Transformers Phone: 080-22072051, 080-22072052, E-mail; uhvri@cpri.in



CENTRAL POWER RESEARCH INSTITUTE

TEST REPORT

Test Report Number: CPRIHYDUHV24T0115 Date: 01 April 2024

OSCILLOGRAMS
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(Dr. P. Rajamani)
Test Engineer
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