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Failure report of 400/220 kV 500 MVA Power Transformer at Somanahalli Substation of PGCIL on
31.05.2026

M/s PGCIL vide their email dated 01.06.2026 intimated that 500 MVA, 400/220 kV ICT-1 (CGL
Make) Somanahalli POWERGRID S/s failed on 31.05.2026 at 20:07 Hrs.

In compliance of CEA letter dated 01.06.2026, Standing Committee of Experts comprising
following members carried out the site visit on 08.06.2026 in order to investigate the cause of
failure of the Power Transformer.

S.No. Name Designation Organization
1. Sh. Pankaj Kumar Verma Dy. Director (PSE&TD) CEA
3. Sh. B.V. Girish Chief Engineer, Electy. RT, R&D KPTCL

and Hotlines
4, Shri M Chandra Sekhar, Joint Director CPRI, Bengaluru
2. Shri Paul Daniel, Assistant Engineer SRPC

PGCIL has submitted following information.

(a) SLD of Somanahalli POWERGRID S/s (Annexure-l)

(b) Post failure Test Report covering Magnetic Balance Test, Magnetisation Current Test, Voltage test,
Measurement of Winding Resistance and SFRA. (Annexure-ll)

(c) Pre Commissioning Test Report of ICT (Annexure-Iil)

As the 220 kV side of ICT is directly feeding to KPTCL Somanahalli Substation, therefore,

information was also sought from KPTCL. KPTCL has submitted following information.

(a) SLD of KPTCL Somanahalli Substation (Annexure-IV)

(b) SLD Bus Configuration (Annexure-1V)

(c) 220 kV Line and ICT Trippings due to fault during April 2022 to May 2026 at 220 kV KPTCL
Substation, Somanahalli. (Annexure-V)

Brief Introduction of Somanahalli Substation of PGCIL:

400/220 kV Somanahalli Substation of PGCIL is having seven 400 kV Line, One Bus Reactor and
three 500 MVA, 400/220 kV ICTs feeding the Power to Somanahalli Substation of KPTCL. 220 kV
IV Side of two Transformers are connected to Bus Section-1 Somanahalli Substation of KPTCL
while third ICT is connected to Bus Section-2 of KPTCL. The Single Line Diagram of the 400 kV
Somanahalli Substation of PGCIL is given below. Detailed SLD of Somanahalli Substation of
PGCIL is at Annexure-lI.

Details of the failed Power Transformer

Details of the failed Power Transformer are given below:

ICT Particulars Details
Make CGL
Voltage rating 400/220 kv
MVA rating 500 MVA
Serial No. of equipment T10660/1
Year of Manufacturing 2016
Year of commissioning 13.03.2017
Date & Time of failure 31.05.2026 at 20:07
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7.
(i)
(ii)
(iii)
(iv)

8.

Disturbance Records:

Historical Facts of failed ICT:

The Current fed by the ICT during incidence are as under.

Subject Transformer was manufactured by M/s CG Power and Industrial Solutions Ltd
in 2016.
The transformer was commissioned on 13.03.2017 and has been
commercial operation since then at Somanahalli Substation of PGCIL in March, 2017.
The transformer got faulty on 31.05.2026.
The Subject transformer was operating on load of 170 MW before the incidence of
failure

in continuous

Sl. Time HV-R HV-Y HV-B(kA) | IV-R IV-Y | IV-B Remarks
No. (kA) (kA) (kA) (kA) | (kA)
1. 20:07:37:032| 5.066 4.541 0.408 | 9.263 8.661 | 0.808 | Overcurrent

Starts

20:07:37:051

5.665

4.308

0.425

9.250

8.277

0.906

Current
remains high

20:07:37:074

28.542

27.519

0.736

30.350

29.413

0.933

Sudden Fault
Current rise,
Differential
relay operates

20:07:37:104

35.945

31.760

0.806

4.646

4.692

0.564

Maximum Fault
Current

(a) DR of Somanahalli Substation of PGCIL at 20:07:37:032 i.e. When Overcurrent Starts
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(b) DR of Somanahalli Substation of PGCIL at 20:07:37:074 i.e. When sudden Fault Current rises
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(d) DR of Somanahalli KPTCL Substation at 17:47:34:139 when R-G Fault at KPTCL Harohalli line
occurred.
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(e) DR of Somanahalli KPTCL Substation of PGCIL at 20:07:36:989 when R-Y Fault at KPTCL
Harohalli line occurred.
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9. Testing of ICT:

It is informed by PGCIL that various tests such as Magnetic Balance Test, Magnetisation Current Test,
Voltage test, Measurement of Winding Resistance and SFRA. Following are the observations.
(i) Low Voltage Test:
(a) Magnetizing Current Test-HV side at Tap-6:

Applied Voltage (V) Current Measured (mA)

1R-IN: 229 Ir: 610
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1Y-1N:227.8 ly:1770

1B-1N:231.4 b:1
(b) Magnetic Balance Test
(1) IV side at Tap-6:
Applied Voltage (V) Current Measured (mA)
2R-1N:229.9 Ir: 1600
2Y-1N:227.8 ly : 5400
2B-1N:231.4 Ib:810

(i1) HV side at Tap-6:

1R-1N 1Y-1N 1B-1N
229V 0.5V 248.8V
1.38V 229V 1116V
0.144V 0.746 V 2304V

(c) Voltage Ratio Measurement-at Tap 6:

Applied Voltage Voltage Measured

1R-1IN 1Y-1N 1B-1N 2R-1N 2Y-1N 2B-1N
231.7 230.5 231.8 138.5 117.2 0.921
Ratio Deviation

1R-1N 1Y-1N 1B-1N 2R-1N 2Y-1N 2B-1N
1.672 1.966 251.68 -11.31 4.26 % 13242

(d) Winding Resistance Test:
(i) HV winding resistance at Tap-6 (Ambient Temperature 29 °C)

1R-2R 1Y-2Y 1B-2B
Measured Resistance (mQ) 160.41 135.46 Not injected
Resistance at 75 °C (mQ) 189.79 160.27 NA
Factor Values at 75 °C (mQ) 148.87 147.63 148.38
% Error -21.5 -8.5 NA

(ii) IV winding Resistance Test at Tap-6 (Ambient Temperature 29 °C)

2R-1N 2Y-1N 2B-1N
Measured Resistance (mQ) 168.57 168 168.82
Resistance at 75 °C (mQ) 197.92 197.27 198.23
Factor Values at 75 °C (mQ) 194 192.8 193
% Error -2.06 -2.29 -2.74
(e) DGA
Sample H2 |CH4 |C2H2 |C2H4 |C2H6 |CO o2
Date
11.04.2025 | 16 12 0.1 3 4 520 1459
17.10.2025 | 13 8 0 1.10 1.2 410 632
05.01.2026 | 16 12 0.1 3 4 520 1459
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18.05.2026 | 11 07 0 0.7 0.8 410 759
02.06.2026* | 639 611 952 1075 | 108 494 1265
# Post Failure

(f) SFRA: SFRA test carried out post Failure is mentioned at Annexure-II.

10. Sequence of Events

SI No. | Time Event

1. 20:07:37:031 Over Current Start
2. 20:07:37:074 Differential Trip

3. 20:07:37:079 PRV Trip

4, 20:07:37:098 REF Trip

5. 20:07:37:161 Buchholz Trip

11. Photographs of Power Transformer:

Y phase Bushing

B phase OLTC found damaged Y phase IV bushing found damaged
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B phase OLTC

R phase OLTC Y phase OLTC
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_B-Phase winding view from IV side
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12. Committee observations:

Based on the Disturbance recorder, physical inspection of the Power transformer and the

data provided by the substation officials (Both PGCIL and KPTCL), following are the

observations:

(a) The Subject transformer was operating on load of 170 MW before the incidence of failure.

(b) The Subject Transformer (ICT-1) is connected to 220 kV Bus Section-1 while ICT-2 and ICT-3
are connected with Bus Section-2.

(c) On 31.05.2026 at 20:07:37.074 Hrs, 500 MVA 400/220 kV ICT-1 got failed. ICT-2 and ICT-3
remained in service.

(d) The Subject Transformer design is not a Dynamic short circuit withstand tested. The
Subject Transformer does not qualify for similarity with any other Transformer as per
criteria for Selection of Similar reference Transformer for Dynamic Short Circuit Withstand
Test.

(e) it has been observed that as per the faults history data, the ICT-1 has seen adequate
number of faults over a period of time and served its operation after the fault. Some of the
faults are terminal faults, fault occurred few meters away from the ICT. As per IEC 60076-5,
total nine number of short circuits are to be carried out on the Transformer during the DSC
test, however, the transformer has seen around 131 of total number of Fault occurred on
220 kV Side of KPTCL Somanahalli Substation in last Four year (From April 2022 to May
2026). It includes variety of faults (LG, LL).

(f) ICT-1 tripped on mechanical protection (PRV & Buchholz) along with Differential & REF
protection. The transformer got bulged and Qil spiled out of the transformer.

(g) During the Inspection, it was found that the main tank exhibited bulging at the bell-tank
joint on the HV and IV, and the tank stiffeners were found cracked on both IV and HV sides.
Further, IV side bushings sustained severe damage.

(h) As per information furnished by PGCIL, during internal inspection following were observed.
(i) R-phase winding geometry was found disturbed. The top clamping ring was

dislocated. Winding clamping sectors were displaced outward, and the winding outer
cylinder was found broken.

(i1)) Y-phase winding geometry was found disturbed. The top clamping ring was
dislocated. Winding clamping sectors were displaced outward, and the winding outer
cylinder was found broken.

(i11) Burnt marks were observed on B phase OLTC diverter switch chamber.

(iv) Evidence of localized heating was observed at multiple locations in the vicinity of the
R and Y phase cores.

(v) At multiple locations, the tank wall shunts were found to be damaged and dislocated.

(vi) Heating and burning marks were observed on the CFT terminal board.

(vii) No visible signs of damage were observed in the R and B phases during inspection
from the HV side.

(viii) Carbon particles were observed at various locations.

(ix) The pressboard cylinders associated with the Y phase were observed to be displaced
from their original position during inspection from the HV side.

(x) R &Y phase windings were found dislocated from their position towards the LV side.

(i) Prior to the Fault, on 31.05.2026 at 19:47:34 hrs, KPTCL Harohalli line tripped due to R—G
fault. The fault Current was 10 kA for 410 ms. The Fault was not cleared in Zone-1
Protection and Zone-2 Protection operated which led to Bus Sectionalizer open at KPTCL
Somanhalli Substation.

(j)): While recharging the KPTCL Harohalli line at 20:07:36 hrs on 31.05.2026, the KPTCL
Harohalli line tripped due to R-Y ground fault in SOTF. During recharging the Bus
Sectionlizer was in open condition.

(k) The Disturbance Recorder data indicates that initially (at 20:07:37:032) the fault current
was 9.263 kA in R Phase and 8.661 in Y Phase of 220 kV Side (IV side) while 5.066 kA in R
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Phase and 4.541 kA in B Phase of 400 kV side (HV side). After 42 ms, the Current suddenly

increased to 30.350 kA in R Phase & 29.413 kA in Y phase on IV side and 28.542 kA in R

Phase & 27.519 kA in Y phase of HV side, leading to operation of Differential Relay. The

Current further increased to 35.945 kA in R Phase and 31.760 kA in B phase at

20:07:37:104.

(I) It was observed that there are frequent fault occurring on 220 kV side of KPTCL
Somanahalli Substation. Total number of Fault occurred on 220 kV Side of KPTCL
Somanahalli Substation are around 131 in last Four year (From April 2022 to May 2026)
(Details is attached at Annexure-V).

(m) Out of above 131 faults, there are four incidences where the Subject Transformer was
tripped. These are as follows.

(1) In November, 2022: The 220 kV side of the Transformer tripped on backup OCR relay
at 400/220 kV PGCIL Somanahalli due to 220 kV Somanahalli-Harohally line bay R
phase CT flash over at 220 kV KPTCL Somanahalli Substation.

(i1) On 03.10.2024 at 00:58, the Transformer tripped due to fault on 220 kV Somanahalli-
Harohalli line. During this Fault, it was observed that all the three ICTs i.e. ICT-1, ICT-2
and ICT-3 were in service and Bus Sectionalizer was close. During this event ICT-1 and
ICT-2 tripped while ICT-3 remain in service.

(ii1))Again on 03.10.2024 at 14:21, the Transformer tripped due to fault on 220 kV
Somanabhalli-Harohalli line.

(iv)On 03.10.2025 at 15:55 the Transformer tripped at PGCL due to cross bus insulator
flashover of 220 kV Harohalli bay at 220 kV KPTCL Somanahalli Substation.

13. Failure analysis:

On 31.05.2026 at 20:07 hrs, ICT-1 connected with Bus Section-1 was only the Transformer feeding
all the line connected to Bus Section-1 as the Bus Sectionlizer was open. The Bus Sectionalizer
generally remain in close condition, however, because of the fault occurred at 19:47:34 hrs on
31.05.2026 on KPTCL Harohalli line, Zone-2 Protection operated during which Bus Sectionalizer
breaker also tripped at KPTCL Somanhalli Substation. At 31.05.2026 at 20:07 Hrs, when the
Harohalli line was test charged, the line tripped on SOTF operation sensing R-Y fault. It was
observed by KPTCL that during the fault at 19:47:34, the fault was cleared after 400 ms in Zone-2,
since this line is operated in radial mode from Somanahalli Substation end. This might have led to
cutting of jumper of ‘R’ phase close to Somnahalli Substation and cut jumper got shorted to Y
Phase conductor. On test charging of Harohalli line at 20:07 hrs, the line immediately tripped on
SOTF indication and the fault was cleared within 65 msec. Only ICT-1 fed this fault in Downstream
Harohalli feeder as the Bus sectionlizer was in open condition. The Fault Current fed by the ICT-1
was recorded as 9.2 kA on |V side. This HV side winding could not sustain the fault current and the
fault converted into internal arcing. The fault current in IV side increased upto 30 kA. This led to
operation of 87T (Differential) and REF protections. Buchholz and PRV operated immediately along
with Diff/REF operation, indicating rapid gas generation and internal pressure rise due to high-
energy fault. The HV & IV side R&Y-phase current magnitude was beyond the Transformer max
fault current, confirming a high-energy R& Y phase fault inside the transformer. The fault initially
started as a R&Y through fault, and within ~60 ms evolved into a R-Y phase fault in transformer,
indicating cause of insulation breakdow .

From the post failure test carried out, following were observed

(a) The observed disturbance in magnetic balance, magnetizing current indicates the presence of
turn to turn insulation failure in the R and Y phase winding. Further, a significant deviation in the
voltage ratio of R&Y phases was observed when compared with the previous test results. This
deviation is indication of turn to turn insulation failure within the respective winding.

(b) In the Winding resistance, increase in HV winding resistance was observed. The increase in
winding resistance on HV side is indicative of thermal stress and heating of the winding
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conductors caused by the short-circuit current. The measured values of Resistance on IV side are
within acceptable limits, which clearly indicate that no turn-to-turn fault has developed within
the IV winding.

(c) In SFRA analysis, variation was found between superimposed graphs taken during commissioning
and post failure. Variation in the phase to phase superimposed graphs indicate that a fault
developed within the winding and that the winding geometry has changed. The variation
observed in the core zone suggest that fault current passed through the core, which may have
resulted in core saturation and localising heating.

(d) In the Dissolved Gas Analysis (DGA) it was observed that before the incident, all combustible gas
levels were well within acceptable limits, which clearly indicated that no abnormality existed
inside the transformer. However, after the incident, the levels of all combustible gases increased
abruptly, which clearly indicates that arcing took place inside the transformer.

It has been observed that there have been multiple faults occurring on the downstream in the
KPTCL 220 kV side. There have been 131 faults in last Four year. Out of these 131 faults, there are
four incidences where the Subject Transformer was tripped. Such frequent faults have led to
weakning of the Transformer. Further the duration of fault sustained has remained
longer(Annexure-VI). However, PGCIL did not carry out the SFRA post commissioning. SFRA could
have given the clue regarding weakening of the Transformer. Further, it has been observed that
the Subject Transformer design is not a Dynamic short circuit withstand tested. The Subject
Transformer also does not qualify for similarity with any other Transformer as per criteria for
Selection of Similar reference Transformer for Dynamic Short Circuit Withstand Test. Therefore,
the robustness of the Transformer to sustain the severe fault is not tested. However, it has been
observed that as per the faults history data, the ICT-1 has seen adequate number of faults over a
period of time and served its operation after the fault. Some of the faults are terminal faults, fault
occurred few meters away from the ICT. As per IEC 60076-5, total nine number of short circuits
are to be carried out on the Transformer during the DSC test, however, the transformer has seen
around 131 of total number of Fault occurred on 220 kV Side of KPTCL Somanahalli Substation in
last Four year (From April 2022 to May 2026). It includes variety of faults (LG, LL).

In the incident at 20:07, all the fault current of R-Y phase fault of KPTCL Harohalli line was fed by
the ICT-1. ICT-1 could not sustain the Fault Current and failed. From the PSSE software, a rough
analysis was carried out and it has been observed that had all the ICTs i.e. ICT-1, ICT-2 and ICT-3
fed the fault current, the fault current in ICT-1 could have reduced by 2 kA. Therefore, it appears
that if Bus sectionizer was in closed condition, Transformer could have handled this fault but
might have failed few faults later. During the incidence of October-2024 event when all the ICTs
fed the fault current (Bus Sectionlizer was closed), tripping of both ICT-1 & ICT-2 occurred. The
fault was fed in parallel by all the three ICTs, reducing stress on individual transformers.

14. Recommendations:

(i) The Transformer should be Dynamic short Circuit (DSC) tested as per the Central Electricity
Authority (Technical Standards for Construction of Electrical Plants and Electric Lines)
Regulations, 2022.

(ii) KPTCL should ensure that frequent fault does not occur on 220 kV side of the KPTCL
Substation.

(iii) KPTCL should ensure that Bus sectionlizer remain close so that all the all the ICTs operate in
parallel.

(iv) PGCIL shall measure short circuit inductance and SFRA of the transformer after the
occurrence of fault, to check the mechanical integrity of the active part.

%k %k % %k k
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1.

i.

Test Results:

Magnetic Balance Test (Not Applicable For Single Phase Units)

Annexure-II

Applied single phase 230 V across one phase of HV winding terminal and neutral then measure
voltage in other two HV terminals across neutral. Repeat the test for each of the three phases.

Apply 1-Ph 230v Ac| Voltage Measured In Volts
~ Across (1) | Between (2) ~ Between  (3) Remarks
IR1 —N: 229V 1'¥1 —~N: U5V 1B1 — N:248.8V
1¥1 —N:220V 1R1 —N:1.38V 1B1 —N:111.6V
1B1 —N: 2304V 1Y1—N: 0.746 1R1 —N:0.144

il

Magnetization Current Test

a) Apply 1 Phase, AC supply on HV Terminals and keep I'V and LV open
Tap |  Voltage Applied -
Position. | | ol Current Measured (Amps) Remarks
R-N 229 R-PH 0.61 A
6 Y-N 231.7 Y -PH 1.77T A
B-N 225.5 B -PH 0.001A
b) ___Apply 1 phase, 240 V AC supply on IV Terminal and keep HV_& LV open
~ Tap Position| Voltage Applied (Volts) Current Measured (Amp)
JR—N 229.9 R-PH 1.60
2Y-N 227.8 Y - PH 5.4
6 2B -N 2314 B-PH 0.81
fil. Voltage Ratio Test (@ tap No:6
Turn Ratio: HV / IV
Voltage Measured
Voltage Applied (Volt) (Volt) Ratio Theoretical % Deviation
1R-N 231.7 2R-N 138.5 1.673 1.8864 -11.31
1Y-N 230.5 2Y-N 117.2 1.967 1.8864 426
1B-N 231.8 2B-N 0.921 251.683 1.8864 13242.22

.

Measurement Of Winding Resistance (In m())

Ambient temperature in 27 ° C, OTI Reading 27 °C , WTI reading 27 ° C

A) _High voltage side (in case OLTC is on line side)

Winding Resistance At 75° C Factory Value At % Deviation
. Resistance 755C
Tap | (HV-N)/HV-IV ;
Positi | jR1- | 1¥1- | 1B1- | IR~ | 1Y1- | 1BI- | IRI1-| 1Y1-| 1BI- | IRI- | 1YI-| 1BI-
oms | 2R1| oyl | oRI | 2RI oyl faBl | F2R1 ovi | oB] | (2RI 2Y1 | 2B1
6 | 160.41] 13546 | Open | 189.79 | 16027 | Open |[148.87|147.63[148.38| -21.5 | -85 NA
circuited circuited

o)

&

3

&
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Annexure-I|

V. SFRA Test :

Set-1

1U-2U(HI-X1)—All open
1V-2V(H2-X2)—All open
1W-2W(H3-X3)—All open

3-0. 3-windings ¥-Y-4 |30" lag]
| Display/Hade Al Sweeps 038

Sweep Name Date -_L_.'_‘_“‘

!
~ Test: SOMANAHALL ICT -H1-X: = z j’\-.f
¥

S

M FEFUALRLL UL US-UG- 2000 247

B V12 ALLOREN  03-06-2006 235 ST

B v2-¥3, ALLOPEN  03-06-2026 23: = f ; |
H1-HOXO Shontl.. = / A N =
/ _ } Pt {

B H2-H0%0 Sronf 03-06-2026 22° ] = g
B H3-HOXO Shon{. 03-06-2006 22
B #-HOx0 Sron..
H2-HOXO0 Shortf.. 03-06-2026 21-... \;
B H3-HOX0 Shotl...  03-06-2026 22~ e
T OXI-HOKO Shotf..  03D6-200622.. - £ ___/
B 2 hHoxo shonl.. | 03-06-2026 221
X3-HOX0 Shontf.. | 03-06-202622-. 1 {  .asem
B HOHOXO(IVS.. 03.06-202621.. |
B HUHOXO(IVS.. | 03-06-2026 215
Bl HroHOXO(IVS..  03-06-202621.
v Bl H30, ALCPEN 03052026 22 s
Bl V31 ALLOPEN | 03-06-2026 23
VB H2X2 ALLCPEN 04-06-20606t. -

Add Test i P e 1o 100k T

Set-2

1U-N(H1-H0X0)-- LV SHORT
1V-N(H2-H0XO0) -- LV SHORT
1W-N(H3-H0X0)-- LV SHORT

3.0, 3-windings Y-Y-A [30° lag]
Display/Hide ARl Sweeps

Sweep Name Date ‘\ F
= Test: SOMANAHALLL ICT -H1-X1 B /

U ESRURSALL UMEN U007 2000

B vy ALOPEN | 03-06-2026.

B v2.v3 ALLOPEN  03-D6-2026. > H :i
H1-HOXD ShorX1. . i : ~ /\
W H2-HOXO ShoniX1... | 03-06-2026... | = g =
| BE H3-HOXO ShortX1.. 03-06-2026.. |1 ; $ t \\/—J A/WJ
BB 1-HOXO Shortiv1...
V1 0 H2-HOXO ShomY1... | 03-06-2026... | o A
r ¥

v Il H3-HOX0 ShowiY1... | 03-D6-2026.
1 X1-HOXO ShoatlY1l.. 03-06-2026..
B x2-HOXO Short[¥1..  03-06-2026..

X3-HOXD ShonY1.. 03-06-2026.. || .was
B H-HOXO(LVSHO .. | 03-06-2026...
B H-HOXO{WSHO.. | 03-D6-2026...

v B H-HOXK LVSHO...  03-06-2026...
B 3G ALLOPEN  03-06-2026.
W vaviALLOPEN 03-06-2026... «|
B 200 ALOEN 04062026 - |

| Run Quick Ch 8 -TLY 2T 213
dd Tes i~
fddTest 10Hz 198 e Vi 195 1oase 1w
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Set-3

1U-N(H1-H0X0)-- IV SHORT

1V-N(H2-H0XO0) -- IV SHORT

1W-N(H3-H0X0)-- IV SHORT

3-0, 3-windings Y-Y-4 (30° lag]
Display/Hide All Sweeps
Sweephame  Dae
 Test: SOMANAHALL! ICT -H1-X1
V| ¥ H1-HOXD Shortf... ©3-06-2026 20:..
HI-X1,ALLOPEN 03.06-2026 21-
B r1-HOXD-ALL O
B H2-Hoxo-AL O
W H3-HOXO-ALL O
B vv2 ALLoRen
OB v2-¥3 ALLOPEN
H1-HOXD0 Shorzf...
W Bl H2-HOXD Short{.
/. B8 HI-HOX0 Shont...
B H1-HOXO Shont...

03-06-2026 22:.
03-05-2026 22:.
02-06-2026 22-
03-06-2026 23-
03-06-2026 23..

03.06-2026 22
03-00-2026 22

| H2-HOXO Short(.. 03-06-2026 21:.
Bl H3-HOXD Shortf.. 03-06-2026 22:.
T X1-HOX0 Shortl..  03-06-2026 22
B 2 HOXO Shonf..  03-06-2026 22
X3-HOXO Short{... 03-06-2026 22:.

B AreoxO(WVS.  03-06-2026 21

B HOOVS ONRR T

Set-4

Annexure-II

008

\

03-06-2026 205341 |

10538

13048

2U-N(X1-HOX0)—LV short

2V-N(X2-H0X0)—LV short

2W-N(X3-H0X0)—LV short

3.0, 3-windings Y-Y-4 (30" tag]
Display/Hide All Sweeps
Sweep Name Date

= Test SOMANAHALLICT -H1-X1
17 W HE-HUAUALL UVEN T US-U072U267

B viv2 ALOPEN  03-05-20%..
P MR YV ALLOPEN 03062026
H1-HOX0 Shon[xf...
JEB H2-HOXO ShonX1.  D3-D6-2026.
[ H3-HOXD Shonxl.. 03-06-2026.. |
Bl H1-H0%0 Shonfvt.
H2-HOXO Shontl¥1_  03-06-2026.
Bl H3-HOXD ShonfVl..  03-06-2026
v |+ X1-HOXO ShonfY1.. 03-06-2026..
VBB x2-H0X0 ShonVi..  03.06-2026.-
Bl x2-HOXO Shonfvl..  03-05-2026..
B H-HOXOULV SHO.  03-06-2026...
B H-HOXO(LV SHO..  03-06-2026..
B H1-HOXO(LVSHO..  03.-06-2026.
B H3XIALLOPEN  02:06-2026.
MR V3L ALLOPEN  03-06-2026..
B H29C ALLOPEN  04:06-202.. .- |

e oo Y

" S i
/./1" \ \4/\\_f "
a W f///\k\\\j\ JM\AJV vn/-""w >/\>

N

®
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Annexure-II

Set-5

3U-3V(Y1-Y2)—All open
3V-3W(Y2-Y3)-- All open
3W-3U(Y3-Y1)-- All open

3-0, 3-windings Y-Y-4 [30" lag]
Display/Hide All Sweeps I

Igep e Dae | \w
= Test SOMANAHALLICT -H1-X1 i : M
T HSFUKFALLUVEN SO0 | \_ N A
VB VIVZALCRN 03062006 N B V
VM YZYLALLOPEN  03.06-2006. |

H1-HOXO Short{X1...
| H2-HOXO ShortX1..  03-06-2026. | t
H3-H0XO Shon[X1.. 03-06-2026. || v
B H1-HOXD Shor(Y1..
H2-HOX0 Short{Y1.. 03-08-2026..
Il H3-HOXO Short(¥1.. 03-06-2026. |
X1-HOX0 ShortV1.. 03-06-2026..  I:
| B 2-HOXD Shon(Vl.. 03-06-2026.. |
X3-HOXD ShortVt.. 03-06-206.. ||  -koes
Bl HOHOXO(LV SHO..,  03-06-2026.. |
|l H-HOXOULV SHO., 03:06-2026.. |
Bl H1-HOXO( LV SHO..  03-06-2026. {
P M3 ALLOMN  03-06-2026.. ||
Bl V3YLALLOPEN  D3-06-2006.. i
BB H2- ALLOPEN  04:06-2026.. - \

~1a0ck
Add Test 10k 1904 Vi ke 100 k4 M

“bal

Set-6

1U-N(H1-H0X0)—All Open
1V-N(H2-H0X0) -- All Open
1 W-N(H3-H0X0)-- All Open

3-0, 3-windings Y-Y-A [30” lag}

Display/Hide Al Sweeps. 048
SweepName  Date i \ -
= -
= Test: SOMANAHALL ICT -H1-X1 i \\‘_‘ :
H1-HOXD Shon| . 03-06-202620.. || -1

H1-X1, ALL OPEN © 03-06-2026 21...
VB H-HOXO-ALLO. 03-06-2026 22:.
V Hll H2-HOXO-ALLO. 03-06-2026 22:.
v Bl H3-HOXO-ALLO.. 03-06-202622..
Bl vi-vz ALLOFEN  03-06-2026 22:.
B v2-v3 ALLOPEN  03-06-2026 23
H1-HOXD Short]. L e
Bl H2HONO Shon[.. 03-06-2026 22
Bl H3-HKOXO0 Shonf.. 03-06-2026 22
Bl +1-10%0 Shoal.

404D

H2-HOX0 Shonl.. 03-06-2026 21:.. e
O MR H3-HOXO0 Shon.  03-06-2026 22-.
S X1-HOXO Shonl.. | 03-06-202622:.
B G H0x0 Shonl.. 03-06-202622:
X3-HOX0 Shortl..  03-06-2026 22:
Bl HT-HOXDILVS..  03-06-202621:.
B 1LV S NORINDA DY
2008

Run Full Test i
14048
A Tast toh 106 s 1034 160 % Tz

&
& P
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CGL/TL/TTR/T10660/1

TEST CERTIFICATE

CG Power Systems

Transformer {T1) Division

Sman solutions.

ISO/AEC 17025
NABL NO.T1620 Strong relationships
Report No : CGL/T1/TTR/T10660/1 ] Date ! 16/05/2016
CUSTOMER NAME PGCIL
Type Thiee Phase, Three Winding Auto Trafo Transformer
W.0.NO, T10660
SR.NO. T10660/%
COOLING NAME ONAN/ONAF/ODAF | ONAN/ONAF/ODAF | ONAN/ONAF/ODAF
MVA 300/400/ 500 300/400/500 100/133/167
WINDING TEMP. RISE 55 °C 55 °C 55 °C
OIL TEMP. RISE 50 °C 50 °C 50 °C
WINDING NAME HV v Lv
RATED VOLTAGE (kV) 400 220 33
RATED CURRENT {A) 723.71 1312.2 2921.83
PRODUCT DETAILS BIL (kVp) 1300 950 250
SIL (kVp) 1050 NA NA
CONNECTION TYPE STAR AUTO-STAR OPEN DELTA
VECTOR GROUP YNaCd11
NO. OF PHASES Three
FREQUENCY 50 Hz
TAPPING TAP FROM 10 % TO -10 % IN SJ\E’PS OF 1.25 % ON HV TO VARY
AT e wo/05/2010
DATE OF TESTING 10/05/2016 TO I 16/05/2016

METHOD OF TEST

AS PER 1EC:60076

REMARK

ALL TEST PASSED SATISFACTORILLY (RESULT ENCLOSED)

WITNESSED BY

Mr. SUJOY SAHA, PGCIL

'FJ Pravin Zagade

TOCKED BY :
Lovef awcl‘“" :

Sr.Manager
Transformer {T1) Civision
CG Power Systems

NOTE :-

1) This report can not be reproduced in part under any circumstances.

2) This report relatas to the particular test object received for testing at CGL Transformer Test Laboratory

3} Any Correction in the report invalidates the report

Transformer (T1) Division, Kanjur (E}, Mumbai - 400042, Tel - 9122 6755 8§275/74/73
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CGL/TI/TTR/T10660/1

ISOAEC 17025
NABL NO.T1620

TEST CERTIFICATE

CG Power Systems

Transformer (T1)

Division

Smart solutions.
Strong relationships

| Report No :{cGL/T1/TTR/T10660/1

| Date :{16/05/2016

|  W.0.NO :/T10660

[ SR.NO:IT10660/1

| Customer :|PGCIL

Measurement of No Load Loss and No Load Current at 500 MVA

NO LOAD LOSS(kW)
90 % 100 % 110 %
Guaranteed 78 (MAX)
Measured 55.671 74.459 106.933
% No Load Current
90 100 110
Guaranteed - 1.0 % (IEC TOL) --
Measured 0.023 0.036 0.15

IV/HV at 500 MVA

Measurement of Load Loss & Impedance Voltage

Tap At @ 35.15 °C Load Loss(kW) at 75 °C at 500 j Impedance (%) at 75 °C at
MVA 500 MVA
Pos | Voltage Current Power Guaranteed Measured Guaranteed Measured
(v} {Amp) (kW)
23190.7 1,314.20 466.08 - 518,95 [10.3 (£ 15% TOL) 10.52
9 | 282485 | 1,311.00 452.16 510 (MAX) 49318 125 (£7.5% TOL)}  12.83
17 37019.5 1,312.90 578.64 - 620.81 15.4 ( £ 15% TOL) 16.82

HV/LV at 167 MVA

Tap At @ 37.85 °C Load Loss(kW) at 75 °C at 167 Impedance (%) at 75 °C
MVA at 500 MVA
Pos | Voitage Current Power Guaranteed Measured Guaranteed Measured
v) (Amp) (kw)
70274.9 188.22 276 - 390.20 - 55.63
9 730839 208.56 2394.6 - 408.45 60 % (MIN) 63.23
17 72034.3 217.78 288.9 - 451.58 - 73.68
IV/LV at 167 MVA
Tap At & 37.85 °C Load Loss(kW) at 75 °C at 167 Impedance (%) at 75 °C
MVA at 500 MVA
Pos | Voltage Current Power Guaranteed Measured Guaranteed Measured
v) (Amp) (kw)
- 35374.8 435.72 377.73 - 404.50 45 % (MIN) 47.96
. L/{ I _./__l__,
WITNESSED BY CHECKED BY TESTED BY

9%

{

Transformer (T1) Division, Kanjur (E), Mumbai - 400042, Tel - 9122 6755 B275/74/73
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INDEX
W. O. No. T10660 Sr. No. : T10660/1
MVA : 500 kV : 400/220/33
Freq. : 50 Hz. COOLING : ONAN/ONAF/ODAF
Customer : PGCIL
No. Test Page No
ROUTINE TESTS
1 |Qil Test Before Dielectric Tests 1
2 |Measurement of voltage ratio Ratio 2-3
3 |Magnetic balance & Excitation current test (For three phase Transformer only) 4
4 Vector group & polarity 5-6
5 |Mesurment of No Load Current at 415 V, 50Hz from TV side. 4
6 IMeasurement of short circuit impedance @ 415Voilts, 50 Hz AC Supply 7
7 |Winding Resistance measurement @ all taps 8
8 Measurement of Insulation resistance for 15,60 & 600 secs._& Qore/Frame/Tank IR 9-10
Value at 2KV . OR Core assembly dielectric & earthing continuity test
9 |Measurement of Dielectric loss angle and capacitance of winding & Bushing. 11
10 {Separate source voltage withstand test 12
11 No~ioaq loss and excitation current at 90%,100% & 110% of rated voltage (Before 13
dielectric)
12 [TEST ONOLTC 14
13 |Switching Impuise Test On HV LineTerminal 15-18
14 |Lightning Impulse Test On HV IV & TV Line Terminals. 19-39
15 {High voltage withstand test on auxiliary equipment and wiring after assembly 40
16 |Oil Leak Test 41
17 Measurment of Transferred Lightning Impulse on TV due to HV and IV Lightning 42
impulse on one phase only
18 |Induced Overvoltage Test with PD Measurment(IVPD) 43-44
19 |Line terminal AC withstand test (LTAC) 45
20 {impedance and load loss (at normal and extreme taps). 46-51
21 |DGA before & after temp rise test 52-54
99 N_0~ioac_! loss and excitation current at 90%,100% &110% of rated voitage (After 55
dielectric)
23 |Over excitation test for 2 hours o6
24 |[FREQUENCY RESPONSE ANALYSIS (N & Extreme taps) 57-115
25 |Appearance, construction & Dimension check 116
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CGL/TY/TTR/T10660/1

TEST CERTIFICATE

CG Power Systems

ISOAEC 17025 Smart solutions,

NABL NO.T1620 Transformer (T1) Division Strong relationships
Date : 10/05/2016 W.O.No:T10660 Serial No : T10660/1
MVA : 500 Customer : PGCIL
MEASUREMENT OF VOLTAGE RATIO
HV/IV
VOLTAGES (kV) MEASURED RATIO
TAP CAL. 1U-N % 1V-N % 1IW-N %
NO. HV v RATIO
2U-N | Error 2V-N Error 2W-N Error
1 440.0000 | 220.0000 | 2.000¢ { 2.0000 | 0.000 | 2.0000 | 0.000 { 2.00i0 | 0.050
2 435.0000 { 220.0000 1.9773 1.9770 | -0.015 | 1.9780 | 0.035 | 1.9790 | 0.086
3 430.0000 | 220.0000 1.9545 1.9560 | 0.077 | 1.9550 | 0.626 [ 1.9560 | 0.077
4 4250000 | 220.0000 1.9318 1.9320 | 0.0i0 | 1.9330 | 0.062 | 1.9340 |{ 0.114
5 420.0000 | 220.0006 | 1.9091 1.9090 | -0.005 | 1.9090 | -0.005 | 1.9110 | 0.100
6 415.0000 | 220.0000 1.8864 1.8870 | 0.032 | 1.8860 | -0.021 | 1.8880 | 0.085
7 410.0000 | 220.0000 1.8636 1.8640 | 0021 | 1.8640 | 0.021 | 1.8650 | 0.075

405.0000 220.6000 1.8409 1.8410 0.065 1.8410 0.605 1.8420 0.060

ee]

9(Nor) | 400.0000 220.0000 1.8182 1.8190 0.044 1.8180 -0.011 1.8190 0.044
10 385.0000 220.0600 1.7955 1.7960 0.028 1.7940 -0.084 1.7950 -0.028
il 390.0000 220.0000 1.7727 1.7720 -0.039 1.7700 ~0.152 1.7730 0.017
12 385.0060 220.0000 1.7500 1.7470 -0.171 1.7470 -0.171 1.7480 -0.114
13 380.0000 220.0000 1.7273 1.7250 -0.133 1.7240 -0.191 1.7260 -0.075
14 375.0000 220.0000 1.7045 1.7000 -0.264 1.7020 -0.147 1.702C -0.147
15 370.0000 220.0000 1.6818 1.6780 -0.226 1.6780 -0.226 1.6790 -0.166
16 3565.0000 220.0000 1.6591 1.6550 -0.247 1.6550 -0.247 1.6570 -0.127
i7 360.0000 220.0000 1.6364 1.6320 -0.269 1.6320 -0.269 1.6330 -0.208

WITNESSED 8Y TESTED BY CHECKED BY

; f‘ff“ J s

Transformer {T1} Division, Kanjur {E), Mumbai - 400042, Tel - 9122 6755 8275/74/73
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CGL/T1/TTR/T10660/1

TEST CERTIFICATE

CG Power Systems

ISOAEC 17025 Smart solutions.

NABL NO.T1620 Transformer (T1) Division Strong relationships
Date : 10/05/2016 W.0.N0:710660 Serial No : T10660/1
MVA : 500 Customer : PGCIL

MEASUREMENT OF VOLTAGE RATIO

HV/LV
VOLTAGES (kV} MEASURED RATIO
TAP CAL. 1U-N % 1V-N % 1W-N %
NO. HV LV RATIO
3u-3w Error 3v-3U Error 3W-3v Error
1 440.0000 33.0000 7.6982 7.7030 0.062 7.7020 0.049 7.7110 0.166
2 435.0000 33.0000 7.6107 7.6150 0.056 7.6090 -0.022 7.6200 0.122
3 430.0000 33.0000 7.5233 7.5290 0.076 7.5210 -0.031 7.5280 0.062
4 425.0000 33.0000 7,4358 7.4390 0.043 7.4360 .003 7.4440 0.110
9 420.0000 33.0000 7.3483 7.3520 0.050 7.3460 -0.031 7.3530 0.064
6 415.0000 33.0000 7.2608 7.2630 0.030 7.2610 0.003 7.2680 0.059
7 410.0000 33.0000 7.1734 7.1760 0.036 7.1720 -0.020 7.1800 0.092
8 405,0000 33.0000 7.0859 7.0890 0.044 7.0850 -0.013 7.0930 0.100

9(Nor) | 400.0000 33.0000 5.9984 6.9920 -0.091 | 6.9890 -0.134 6.9950 0.009
10 395.0000 33.0000 6.9109 6.5030 -0.114 | 6.5000 ~0.158 6.9100 -0.013
11 390.0000 33.0000 6.8234 6.8180 -0.079 | 6.8200 -0.050 6.8280 0.067
12 385.0000 33.0000 6.7360 6.7310 -0.074 { 6.7280 -0.119 6.7370 0.015
13 380.0000 33.0000 6.6485 6.0460 -0.038 | 6.6420 -0.098 6.6500 0.023
14 375.0000 33.0000 6.5610 6.5550 -0.091 § 6.5500 -0.168 6.5580 -0.046
15 370.0000 33.0000 6.4735 6.4660 -0.116 | 6.4640 -0.147 6.4660 -0.116
16 365.0000 33.0000 6.3860 6.3760 -0.157 | 6.3760 ~0.157 6.3870 0.016
17 360.0000 33.0000 6.2986 6.2880 -0.168 | 6.2850 -0.216 6.2930 -0.089

IV/Lv
VOLTAGES {kV) MEASURED RATIO
TAP CAL. 20-N % 2V-N %% 2W-N %
NO. v LV RATIO
3U-3W | Error 3v-3u Error 3W-3V Error

9{Nor) | 220.0000 33.0000 3.8491 3.8520 0.075 3.8480 -0.029 3.8500 0.023

Results : All measured values are within + 0.5 % tolerance of the specified values

WITNESSED BY TESTED BY CHECKED BY

>N\ A \J”/ﬁ}/k /J?/

Transformer (T1) Division, Kanjur (E), Mumbai - 400042, Tel - 9122 6755 8275/74/73
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y@&%&% CGL/TL/TTR/TI0660/1
% i
55 TEST CERTIFICATE

CG Power Systems

ISONEC 17025 .. Smart solutions.
Transformer (T1) Division Strong relationships

NABL NO.T1620
Date : 10/05/2016 W.0.No:T10660 Serial No : T10660/1
MVA : 500 Customer : PGCIL
MAGNETIC BALANCE AND EXCITATION CURRENT
Magnetic Balance & Excitation Current for Tap 9 From HV Side.
Applied Voltage 1U-N 1v-N IW-N Current
{ vl vl [vi (mA)
iu-N 236 225 17 1.4
1V - N 128 236 108 1.06
IW-N 16 228 236 1.53
Magnetic Balance & Excitation Current From IV Side.
Applied Voltage 20~ N 2v-N 2W - N Current
l [vi [vi fv] (mA )
2U-N 238 225 15 3.90
2V-N 117 237 116 2.94
2W - N 13 223 238 3.78
Magnetic Balance & Excitation Current From LV Side.
Applied Voltage 3U-3W 3V -3U 3W -3V Current
| vl {vi vl (ma)
3U - 3W 237 206 30 27.50
3v-3U 115 238 116 18.27
3W -3V 27 21% 236 26.90
Magnetising Current Measurement for Tap 9 From
TV Side
3-Phase
Applied Voitage (V) Current
34U - 3W = 409.00 24.59
3V - 3U = 412.00 40.70
3W - 3V = 409.00 50.60
TESTED BY CHECKED BY

WITNESSED BY

5 S

Transformer (T1) Division, Kanjur (E), Mumbai - 400042, Tel - 9122 6755 8275/74/73

_—
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4"9: R,
}‘f“%ﬁ CGL/TL/TFR/T10660/1
i TE TEST CERTIFICATE
CG Power Systems
ISONEC 17025 el Smart solutions.
NABL NO.T1620 Transformer (T1) Division Strong relationships
Date : 10/05/2016 W.0.No:T10660 Serial No : Ti0660/1
MVA : 500 Customer : PGCIIL.
VECTOR GROUP VERIFICATION
Shorted : 1u-2U
3-Phase Supply : 1U-1V-1W
11 Measured
1U-1v 413 Volts
1V-1W 407 Volts
if 1w-1u 407 Volts
2U
V-2V 149 Voits
1W-2W 146 Voits
N wv-2w 338 Voits
ot
e \ 1w-2v 334 Volts
,)dn/*v v
e
Pat’ ANy
(1V-2V) = (1W-2W) ‘149 = 146
(1V-2W) = (1W-2V) 338 = 334
Hence, Vector Group YNag is confirmed.
WITNESSED BY TESTED BY CHECKED BY
‘\“\ <:: \ \, N___/ )
Transformer (T1) Division, Kanjur (E), Mumbai - 400042, Tel - 9122 6755 8275/74/73
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CGL/T1/TTR/T10660/1

“\*A‘s

&

TEST CERTIFICATE
CG Power Systems

ISO/AEC 17025 . . Smart solutions.
NABL NO.T1620 Transformer (T1) Division Strong relationships
Date : 10/05/2016 W.0.No:T10660 Serial No : T10660/2
MVA : 500 Customer : PGCIL
VECTOR GROUP VERIFICATION
Shorted 10U-34
3-Phase Supply : iU-1vV-1W
Tu-3U Measured
>3V 1U-1v 410 Volts
w b IV-1W 407  volts
: 1W-1U 405  Volts
V-3V 382 Volts
1V-3W 381 Volts
1W-3V 409 Volts
1W-3W 378 Volits
(EV-3V) ={1V-3W) 382 = 381
(1W-3V) >(1W-3W) 409 > 378
Hence, Vector Group YNd11 is confirmed.
CHECKED BY

WITNESSED BY

TESTED BY

eV

Transformer (T1) Division, Kanjur (E), Mumbai - 400042, Tel -

9122 6755 8275/74/73
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TEST RESULT

DATE : 10/05/2016

MVA : 500

W.Q.NO. : T10660

CUSTOMER : PGCIL.

MEASUREMENT OF IMPEDANCE @ LOW VOLTAGE

SERIAL NO. : T10660/1

Combination : HVAV

Shorted Winding: LV

Supplied Winding: HV Tesed MVA : 500 MVA
Shorted Winding: v Impedance MVA 500 MVA
Tap No {Rated Voltage| Rated Test Voltmeter Test % fmp. 500
(kV} Current Current Reading | Frequency MVA &
(Amps) (Amps) {Volts) {Hz) Rated Freq
50 Hz.
1 440.000 656.1 5.86 415 50.0 10.57
400.000 721.7 5.79 417 49.9 13.03
17 360.000 801.9 547 414 50.0 16.88
Combination : HVILV
Supplied Winding:  HV Tesed MVA : 167 MVA
Shorted Winding: LV Impedance MVA : 500 MVA
Tap No [Rated Voltage] Rated Test Voltmeter Test % Imp. 500
(kV) Current Current Reading | Frequency MVA &
(Amps) {Amps) (Volts} {Hz) Rated Freq
50 Hz.
1 440.000 219.1 1.04 417 50.0 60.03
9 400.000 241.0 1.14 414 50.1 65.25
17 360.000 267.8 1.19 417 50.1 77.74
Combination : IVILV
Supplied Winding: IV Tesed MVA 167 MVA
impedance MVA 500 MVA

Witnessed By: §\)
1

Tap No [Rated Voltage] Rated Test Voitmeter Test % Imp. §00
(kV) Current Current Reading | Frequency MVA &
{Amps) {Amps} (Voits) {Hz) Rated Freq
50 Hz,
220.000 438.3 4.98 419 50.0 50.19
e A
@ *
N - Whelter= P
Checked By: co Tested By:
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Agnexure-lll

CGL/TI/TTR/T10660/1
TEST CERTIFICATE
CG Power Systems

ISOIEC 17025 . Smart solutions.
NABL NO.T1620 Transformer (T1) Division Strong relationships
Date : 10/05/2016 W.0.No:T10660 Serial No : T10660/1
MVA : 500 Customer : PGCIL

MEASUREMENT OF WINDING RESISTANCE
Series (400 kV) Winding Resistance in milliOhms

Top Oil Temp. ;: 44.2°C  Bottom Oil Temp. : 39.9°C  Avg. Oil Temp. : 42.05°C
TAP NO. 1U-2U V-2V 1W-2W Avg. Resistance @ [Fotal Resistance
42.05°C @ 75 °C
1 156.040000 154.930000 155.620000 155.530000 522.082242
2 151.470000 150.360000 151.050000 150.960000 506.741766
3 146860000 145.750000 146.430000 146.346700 491,255721
4 142.240000 141.140000 141.800000 141.726700 475.747347
5 137.640000 136.530000 137.200000 137.123300 460.294905
& 133.050000 131.950000 132.610000 132.536700 444898395
7 128.480000 127.380000 128.040000 127.966700 429.557793
8 123.930000 122.850000 123.460000 123.426700 414.317991
9(Nor) 119.160000 118.020000 118.660000 118.593300 398.093475
10 124.040000 122.970000 123.610000 123.540000 414,698433
11 128.650000 127.560000 128.220000 128.143300 430.150851
12 133.220000 132.130060 132.810000 132.720000 445.513809
13 137.800000 136.700000 137.370000 137.290C00 460.854336
14 142.350000 141.260000 141.940000 141.850000 476,161314
15 146.900000 145.800000 146.480000 146.393300 491.412357
16 151.450000 150.440000 151.050000 150.980000 506.808867
17 155.990000 154.890000 155.590000 155.490000 521.948040
Commeon (220 kV) Winding Resistance in milliOhms
Top Qil Temp. : 44.2°C  Bottom Oil Temp. : 39.9°C  Avg. Oil Temp. : 42.05°C
TAP NO. 2U-N 2V-N 2W-N Avg. Resistance @ [Total Resistance
42.05°C @ 75 °C
- 173.320000 172.350000 172.440000 172.763300 579.729618
LV (33 kV) Winding Resistance in milliODhms (OPEN DELTA CONDITION)
Top Qil Temp. : 44.2°C  Bottom Qil Temp. : 39.9°C  Avg. Oil Temp. : 42.05°C
TAP NO. 3U- 3W 3V1-3v2 3W-3V JAvg. Resistance @ [Total Resistance
42.05°C @ 75 °C
- 22.936000 22.818000 22.718000 22.824000 76.5615482
WITNESSED BY TESTED BY CHECKED BY

O.g\\k’ v} J}«Q

% -
T

Transformer (T1) Division, Kanjur {E}, Mumbai - 400042, Tel - 9122 6755 8275/74/73
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CGL/T1/TTR/T10660/1

ISOAEC 17025
NABL NO.T1620

TEST CERTIFICATE
CG Power Systems

Transformer (T1) Division

Smart solutions,
Strong relationships

Date : 10/05/2016 W.0.No:T10660

Customer : PGCIL

Serial No : T10660/1

MVA : 500
MEASUREMENT OF INSULATION RESISTANCE OF WINDING
Top Oil Temp. : 44.2°C Bottom Oif Temp. : 39.99C Avg. Oil
Temp. : 42.05°C
Insulation Resistance in GigaOhms
Measured Between HV+IV / v/ HV+IV / LV
LV+E HV+IV+E
Test Voltage[Volts] 5000 5000 5000
15 Seconds 0.738 0.535 0.879
60 Seconds 1.09 1.10 1.74
600 Seconds 2.14 3.34 5.17
Polarisation Index 1.96 3.04 2.97
{600/ 60)
TESTED BY CHECKED BY

WITNESSED BY

9

O

T x oD

Transformer (T1) Division, Kanjur (£), Mumbai - 400042, Tel ~ 9122 6755 8275/74/73
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CGL/TL/TTR/T10660/1

TEST CERTIFICATE
CG Power Systems

ISOAEC 17025 . e . Smart sotutions.
NABL NO.T1620 Transformer (T1) Division Strong relationships
Date :10/05/2016 W.0Q.No:Ti0660 Serial No : T10660/1
MVA : 500 Customer ; PGCIL

MAGNETIC CIRCUIT TEST

2 kV AC VOLTAGE WITHSTAND TEST

. Test Duration
Terminals Under Test|Test Voitage [kV] [Seconds] Result
Core / Frame 2 60 WITHSTOOD OK
Core / Tank 2 60 WITHSTOOD OK
Frame / Tank 2 60 WITHSTOOD OK
WITNESSED BY i TESTED BY CHECKED BY

=
\3 \Eﬁi %00‘13

Transformer (T1) Division, Kanjur {(E), Mumbai - 400042, Tel - 9122 6755 B8275/74/73

Page 12 of 148
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nexure-ll|

AD
Y

fﬂ% CGL/T/TTR/T10660/1
] e
@ TEST CERTIFICATE

CG Power Systems

ISOAEC 17025 . . Smart solutions.
NABL NO.T1620 Transformer (T1) Division Strong relationships
Date : 10/05/2016 W.0.No:T10660 Serial No : T10660/1
MVA :500 Customer : PGCIL

MEASUREMENT OF CAPACITANCE AND DISSIPATION FACTOR

For Winding
Top Oil Temp. : 44.2°C Bottom Oil Temp. : 39.9°C Avg. 01l Temp. : 42.05°C
H Tan Delta in %
Measured Between Test Voltage Capacitance o @

{kv] pF 42,05 °C 20 °C

HV+IV4+N/LV+E 10.00 15644.210 0.282 0.173

LV/HV+IV+N+E 10.00 26653.430 0.265 0.162

HV+EV4+N/LV+g 10.00 8536.160 0.340 0.208

LV/HV+IV+N+g 10.00 19537.190 0.283 0.173

HV+IV+N/LY 10.00 7124.170 0.225 0.138

tan defta @ 20°C= Tan Delta @ Test Temp./ K, where K =0.6428 X e (0.0222x Avg. Temp.)

For Bushing
Top Oil Temp. ;: 44,2°C | Bottom Oil Temp. : 39.9°C | Avg. Oil Temp. : 42.05°C
g:;nmég:::d Make / Sr. No. Test[\'::)l]]tage cap?;:;mce Tan 2?.:;35'?(:0/0 @
1y CGL/S-73169 10.00 545,240 0.268
IRY CGL/5-73201 10.00 565,310 0.318
1w CGL/S-73202 16.00 552.940 0.262
2u CGL/S-2453005668 10.00 387.270 0.236
2V CGL/S-2453005663 10.00 385.900 0.269
2w CGL/S-2453005664 10.60 350.390 0.291
3uU TRENCH/1601146 10.60 552.840 0.289
3v TRENCH/1601147 10.00 549.450 0.287
3w TRENCH/1601145 10.00 555.700 0.282

NOTE : HV & IV BUSHINGS USED ARE ONLY FOR TESTING PURPOSE

WITNESSED BY TESTED BY CHECKED BY

Transformer (T1) Division, Kanjur (E}, Mumbai - 400042, Tef - 9122 6755 8275/74/73
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Annexure-ll|

CGL/T/TTR/T10660/1

ISO/IEC 17025
NABL NO.T1620

TEST CERTIFICATE
CG Power Systems

Transformer (T1) Division

Smart solutions.
Strong relationships

Date: 11/05/2016 W.0.No:T10660

MVA : 500 Customer : PGCIL

Serial No : T10660/1

APPLIED VOLTAGE TEST

Winding's Under Test Test voit | Test Time(Sec) Freq.[Hz] Remarks
[kV]
HV + IV+N wdg to other wdg
and Tank 38 60 50 WITHSTOOD OK
LV wdg to other wdg and Tank a5 60 50 WITHSTOOD OK
WITNESSED BY TESTED BY CHECKED BY

%._

&XW)

czcb

Transformer (T1) Division, Kanjur {(E), Mumbai - 400042, Tel - 9122 6755 8275/74/73
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CGL/TI/TTR/T10660/1
TEST CERTIFICATE
CG Power Systems
{1SONEC 17025 L. Smart solutions.
NABL NO.T1620 Transformer {T1) Division Strong relationships
Date : 10/05/2016 W.0.No:T10660 Serial No : T10660/1
MVA: 500 Customer : PGCIL
MEASUREMENT OF NO LOAD LOSS AND NO LOAD CURRENT
Base MVA for % No-load Current ( MVA ) : 500
Tap Position No.: 9
Transformer Energised from : LV
Before Dieiectric Tests Date ; 10/05/2016
C.T. R.M.S. Current Reading {Amp)
Voit Mo Load
% | Freq. | Ratio (kv) u v W | A9 |NoLoad [CUTETL| Core
kv | [Hz] . Avg. Power Reading (WW) Loss (kW) rat‘; g Ckw)
Volt Current
Ratio {kV) Wi w2 W3 Fotal
30/1 29.681 | 2.0208 | 1.4392 | 2.5666 | 2,012
90 | 50.00 55.630 | 0.023 | 55.671
66000/110 | 29.703 | 22.640 | 9.765 | 23.225 | 55.630
30/1 32.961 | 3.7425 | 2.0718 | 3.5552 | 3.123
100 | 50.00 74.360 | 0.036 | 74.459
66000/110 | 33.005 | 26.758 | 7.056 | 37.550 | 74.364
30/1 36.159 | 16.2807 | 10.8981 |12.1617| 13.114
110} 50.01 106.490 | 0.150 | 106.933
66000/110 | 35.310 | 41.040 | -23.612 | 88.160 |106.488
WITNESSED BY TESTED BY CHECKED BY
Ty~ h
\ r’
A N A 3
..///
Transformer (T1) Division, Kanjur (E), Mumbai - 400042, Tel - 9122 6755 8275/74/73
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CGL/TL/TTR/T10660/1

TEST CERTIFICATE
CG Power Systems

NABL NO.T1620 Transformer (T1) Division Soong refationships
Date : 10/05/2016 W.0.No:T10660 Serial No : T10660/1
MVA ; 500 Customer : PGCIL
TESTS ON ON - LOAD TAP CHANGER (OLTC)
OLTC Make : Easun-MR
OLTC Serial Number : 501375
Type : 3 x MI 1203 380/D 10.19.3W MA-2

= Eight complete operating cycles with the transformer not energized

= One complete operating cycle with the transformer not energized, with 85% of the rated auxiliary supply

voltage

= One complete operating cycle of OLTC with the transformer energized at rated voltage and frequency at

No-lLoad carried out and found satisfactory

= Ten tap-changed operations with £2 steps on either side of the principal tapping with rated current of
the transformer with one winding short-circuited, carried out and found satisfactory

WITNESSED BY TESTED BY

CHECKED BY

L

/

Transformer (T1) Division, Kanjur (E}, Mumbai - 400042, Tel - 9122 6755 8275/74/73
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CGL/TL/TTR/T10660/1

ISONEC 17025
NABL NO.T1620

TEST CERTIFICATE

CG Power Systems

Transformer {T1) Division

Smart solutions.
Strong relationships

Date : 11/05/2016

W.0.No:T10660

Serial No : T10660/1

MVA : 500 Customer : PGCIL
SWITCHING IMPULSE VOL.TAGE WITHSTAND TEST
Rated Voltage Test Voltage [kVp] Waveform Polarity
{kVv] - - SI Tp/Td/Tz
400 - - 1050 [2100/2200/21000 uS] [-1 Negative
Phase Applied Phase - 1U Phase - 1V Phase - 1W
Terminal Hv - 1U HV - 1V HV - 1W
Tap Position - - -
WaveShape 321.8/307.6/>1000 S 325.3/301.2/>1000 pS 320.9/304.9/>1000 S
Test Sequence | Wave No. Voltage Wave No. Voitage Wave Voltage
No.
[%] [kVp] [%] [kvpl] [%] [kVp]
REW 1 651.92 650.2 i 62.78 659.2 1 62.17 652.8
Fw 2 99.81 1048 2 101.14 1062 2 99.05 1040
Fw 3 100.10 1651 3 100.29 1053 3 99.71 1047
FW 4 100.19 1052 4 99.52 1045 4 99.81 1048
RFW : Reduced Full Wave / FW : Full Wave
Result ;: Transformer withstood the Test Satisfactory.
TESTED BY CHECKED BY

WITNESSED BY

Transformer {T1) Division, Kanjur {£), Mumbai - 400042, Tel - 9122 6755 8275/74/73
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Annexure-ll|

T10660/1
500
11/05/2016

CUSTOMER : | PGCIL
SR. NO. .

MVA :
DATE :
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CUSTOMER :

PGCIL

SR.NO. : T10660/1
MVA 500
DATE : 11/05/2016
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500
11/05/2016

CUSTOMER : | PGCIL
SR. NO.:

MVA
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G CGL/T1/TTR/T10660/%
f’ff "“t‘c%,,
dae TEST CERTIFICATE
Wk
LN CG Power Systems
ISOAEC 17025 . Smart solutions.
NABL NO.T1620 Transformer (T1) Division Strong relationships
pate : 10/05/2016 W.0O.No:T10660 Serial No : T10660/1
MVA : 500 Customer : PGCIL.
LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST
Rated Voltage Test Voltage [kVp] Standard Waveform Polarity
[kVv] FwW cwW - T1/T2/Tc
400 1300 1430 - [1.2 £ 0.36 / 50 + 10/3-6} pS -] Negative
Phase Applied Phase - 1U Phase - 1V Phase - 1W
Terminal Hv - 1U HV - 1V HV - 1W
Tap Position 1 9 17
WaveShape 1.921/45.95/4.400 ps 1.900/46.06/4.400 ps 1.912/46.10/4.390 ps
Test Sequence Wave No. Voltage Wave No. Voltage Wave Voltage
No.
{%] [kvp] [%] [kvp] [%] [kvp]
RFW 1 61.95 BOS5.4 1 61.92 804.9 1 61.87 804.3
Fw 2 99,85 1298 2 99.92 1299 2 99.92 1299
RCW 3 61.95 805.3 3 62.09 807.2 3 61.99 805.9
FCW 4 109.54 1424 4 109.38 1422 4 109.46 1423
FCW 5 109.62 1425 5 109.38 1422 5 109.54 1424
FW G 100.23 1303 6 100.08 1301 6 100.00 1360
Fw 7 99.69 1296 7 100.00 1300 7 99.92 1299

RFW : Reduced Full Wave / FW : Full Wave / RCW : Reduced Chopped Wave / CW : Chopped Wave

Result : Transformer withstood the Test Satisfactory.

WITNESSED BY TESTED BY CHECKED BY
o T
oW o .
L}}\ .——-“/ C\EUU‘«B

Transformer {T1) Division, Kanjur (£), Mumbai - 400042, Tel - 9122 6755 8275/74/73
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T10660/1
500
10/05/2016

CUSTOMER : | PGCIL
SR. NO.:

MVA
DATE .
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PGCIL
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10/05/2016
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CUSTOMER : |PGCIL
SR. NO. : T10660/1
MVA : 500

DATE : 10/05/2016
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PGCIL
T10660/1
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10/05/2016

i

3 e

=

O T, Qi T
<At -ty RN )
e e e
) : B B i 4
‘ “ 1 : s ]
g
o
] B ¢ t
Krwedimrsiannadnnns e
. :
: :
L4

ot

g
LA

P
ol

109.38% LI FCW

No. = 4241

Up = -1422 kV
T1=1914 us

Tc=4.700 s

ip=3123 A

ey
T
¥

-

5

s
5 P a9 f 2 A% e
¥ Y i ey o

Iy pY e 2
i d @} W

100.08% LI FW

No. = 4242
Up = -1301 kV
T1=1.916 ps
T2 = 46.19 us
ip = -2879 A
B = 4.601%

H

g
g

No. = 4243
Up = -1300 kV
T1=1913 ps
T2 = 46.25 pis
Ip = -2889 A

B = 4.660 %

H

WITNESSED BY :

TESTED BY <7, % ——

i - it ‘ & 2 A f A 40 kX i
100% LI FW
'

Page 25 of 148

2,



T10660/1
10/05/2016
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CUSTOMER : | PGCIL
SR. NO.: T10660/1

MVA 500
DATE : 10/05/2016
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SRS T
{/M%‘* CGL/TL/TTR/T10660/1
HIOVE
WO TEST CERTIFICATE
o & CG Power Systems
ISONEC 17025 ) Smart solutions.
NABL NO.T1620 Transformer (T1) Division Strong refationships
Date : 10/05/2016 W.O.No:T10660 Serial No : T10660/1
MVA : 500 Customer : PGCIL
LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST
Rated Voltage Test Voitage [kvp] Standard Waveform Polarity
{kVv} FW CW - T1/T2/TcC
220 g50 1045 - [1.2 + 0.36 / 50 % 10/3-6] pS [-] Negative
Phase Applied Phase - 2U Phase - 2V Phase - 2W
Terminal v - 2U vV -2v IV - 2W
Tap Position - - -
WaveShape 2.418/48.18/4.430 ps 2.381/44.56/4.4063 ps 2.291/47.79/4.383 ps
Test Sequence Wave No. Voitage Wave No. Voltage Wave Voltage
No.
{%o] [kvp] [%] [kvpl [%e] [kvpl
RFW 1 G60.45 574.3 1 60.18 571.7 1 60.33 573.1
FW z 99.36 943.9 2 99.31 943.4 2 99.26 943.0
RCW 3 60.26 572.5 3 60.41 573.9 3 61.19 581.3
FCW 4 109.89 1044 4 110.00 1045 4 110.95 1054
FCW 5 110.00 1045 5 110.11 1046 5 111,16 1056
Fw & 99.88 948.9 6 100.25 952.4 6 100.06 950.6
Fw 7 100.00 950 7 99.86 948.7 7 99.93 949.3
RFW : Reduced Full Wave / FW : Full Wave / RCW : Reduced Chopped Wave / CW : Chopped Wave
Result : Transformer withstood the Test Satisfactory.
WITNESSED BY TESTED BY CHECKER BY
\ , o ‘&3
N g oY
= ‘(1
Transformer (T1) Division, Kanjur (E), Mumbai - 400042, Tel - 9122 6755 8275/74/73
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CUSTOMER : | PGCIL.

SR. NO. T10660/1
MVA 500

DATE : 10/05/2016
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CUSTOMER : | PGCIL
SR.NO. T10660/1
MVA 500

DATE : 10/05/2016
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CUSTOMER :

PGCIL

SR.NO.: T10660/1
MVA : 500
DATE : 10/05/2016
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CGL/TL/TTR/T10660/1
TEST CERTIFICATE
CG Power Systems
ISONEC 17025 o Smart sohutions.
NABL NO.T1620 Transformer (T1) Division Strong relationships
pate : 10/05/2016 W.0.No:T10660 Serial No : T10660/1
MVA : 500 Customer : PGCIL
LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST
Rated Voltage Test Voltage [kvp] Standard Waveform Polarity
[kV] FW cwW - T1/1T2/7¢
250 275 - [1.2 % 0.36 /50 + 10/3-6] S {-] Negative
Phase Appiied Phase ~ 3U Phase - 3V Phase - 3W
Terminal LV - 3U LV - 3V LV - 3w
Tap Position - - -
WaveShape 1.653/41.52/5.710 ys 1.596/41.45/5.676 ps 1.648/41.44/5.512 ys
Test Sequence Wave No. Voltage Wave No. Voltage Wave Voltage
No.
[%%] [kVp] {%] [kVp] [%] [kvp]
RFW 1 60.08 150.2 1 60.24 150.6 1 60.48 151.2
FW 2 99.32 248.3 2 99.36 248.4 2 99.64 | 249.1 ¢
RCW 3 59.96 149.9 3 60.68 151.7 3 60.64 151.6
FCW 4 109.52 273.8 4 109.20 273 4 109.20 273
FCW 5 109.72 274.3 5 109.92 274.8 5 110.00 275
FW 6 99.72 249.3 6 99.48 248.7 6 99.72 249.3
Fw 7 99.96 249.9 . 7 100.04 250.1 7 99.56 249.9
RFW : Reduced Full Wave / FW : Full Wave / RCW : Reduced Chopped Wave / CW : Chopped Wave
Result : Transformer withstood the Test Satisfactory.
WITNESSED BY TESTED BY CHECKED BY
Y /—"_‘"ﬁ—)
N e > )
=
Transformer (T1) Division, Kanjur (E), Mumbal - 400042, Tel - 9122 6755 8275/74/73
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10/05/2016
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MVA :
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Up =-274.8 kV
T1=1.553 ys
Tc=58677ys
Ip = 1860 A

41.68 ys
Ip = -2925 A
B = 2.367 %

41.68 us
Ip=-2928 A
B = 2363%

No. = 4300

Up = -248.7 kV
T1=1.593 ps
No. = 4301

Up = -250.1 kV
T1 =1.595 us

No.
T2
T2
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Annexure-|l|

CG Power System
Transformer (T1) Division

TEST RESULT

DATE : 10-05-16

LIGHTNING IMPULSE TEST.

W.0. NO. : T10660

MVA: 500 CUSTOMER : PGCIL

SERIAL NO.: T10660/1

TRANSFER SURG ON LV TERMINALS

TERMINAL NAME : HV-LV RATED BiL :- 1300 KV
WINDING-
T NO. EDB TYPE LV k
TERMINAL SHO PERCENTAGE OF RAT I kVp Vp
1U1 1 61.92 804.9 RFW 28.52
2 99.85 1298.0 FW 48.25
TERMINAL NAME : IV-LV RATED BIL :- 950 KV
WINDING-
. LV
TERMINAL SHOT NO. | PERCENTAGE OF RATED BIL kVp TYPE kVp
2U1 1 60.48 574.6 RFW 106.25
p 100.07 950.7 FW 175.20

Test Passed satisfactorily

Witnessed By :

Checked By : /17?<

Tested By : C_\p—-————'ﬁ_
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CGL/TL/TTR/T10660/1

ISOHEC 17025
NABL NO.T1620

TEST CERTIFICATE

CG Power Systems

Transformer (T1) Division

Smart solutions.

Strong relationships

Date : 11/05/2016 W.0.No:710660

Seriaj No : T10660/1

Test Frequency : 200 Hz

Calibration Signal : 50,100,200,500 pC

MVA : 500 Customer : PGCIL
INDUCED OVER VOLTAGE WITHSTAND TEST WITH PARTIAL DISCHARGE MEASUREMENT
IvPD
Um = 400 kV

All partial discharge measurements are in pC

Teﬁ\‘,’;’“' Time in Mins 1u 20 v 2v 1w 2w
277.14 A 1 50 48 51 49 50 45
364.9 B s 45 49 44 41 47 41
415.7 C 30 Sec 0K OK 0K oK OK 0K
364.9 2] 5 52 51 53 49 55 47
364.9 D 10 50 51 51 49 51 48
364.9 D i5 48 52 50 51 52 48
364.9 D 20 45 48 48 49 50 48
364.9 D 25 48 49 50 5% 50 50
364.9 D 30 48 48 51 48 52 50
364.9 D 35 50 49 51 49 51 50
364.9 D 40 49 50 49 52 49 50
364.9 D 45 48 51 49 51 47 52
364.9 D 50 50 52 50 54 51 49
364.9 D 55 47 51 48 51 48 51
364.9 3] 60 50 52 51 51 52 51
277.14 £ 1 48 49 49 50 52 51

Background PD Level
Before Test 15
After Test 17
WITNESSED BY TESTED BY CHECKED BY
- 7 k3
/
Transformer (T1} Division, Kanjur (E), Mumbai - 400042, Tel - 9122 6755 8275/74/73
Page 43 of 148
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CGL/T1/TTR/T10660/1

TEST CERTIFICATE

CG Power Systems
ISOQNEC 17025 Smart solutions.

NABL NO.T1620 Transformer (T1) Division Strong relationships
Date : 11/05/2016 W.0.No:T10660 Serial No : T10660/1
MVA : 500 Customer : PGCIL

INDUCED OVER VOLTAGE WITHSTAND TEST WITH PARTIAL DESCHARGE MEASUREMENT

Tesl time
. Jillirrmere
Erkhaaoement volage

IPUREREIEE & 4 OF +307 et

Ciewr Rt PO measipament vollage

TN
A

P RTTRTIN Y
LS

induced voltage test with partial discharge measurement {VFPD}

TESTED BY CHECKED BY

éW}

1’

WITNESSED BY

Q R

Transformer (T1) Division, Kanjur (E), Mumbai - 4060042, Tel - 9122 6755 B275/74/73
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@%gure-lll

CGL/TE/TTR/T10660/1
TEST CERTIFICATE
CG Power Systems

ISONEC 17025 Smart solutions.

NABL NO.T1620 Transformer (T1) Division Strong relationships
Date : 11/05/2016 W.0.No:T10660 Serial No : T10660/1
MVA : 500 Customer : PGCIL

LINE TERMINAL AC VOLTAGE WITHSTAND TEST

Ph. Under Test Voltage | Test time | Freq.
Test {kv] [Sec] [Hz}
Phase-l) 570 30 200
Phase-V 570 30 200
Phase-W 570 30 206

Rematrk ; WITHSTOOD OK

WITNESSED BY TESTED BY CHECKED BY

%\- ! jy Ctoﬂ\,@)

Transformer {T1) Division, Kanjur (E), Mumbai - 400042, Tei - 9122 6755 8275/74/73
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CGL/TH/TTR/T10660/1

ISO/IEC 17025
NABL NO.T1620

TEST CERTIFICATE

CG Power Systems

Transformer (T1) Division

Smart solutions.
Strong relationships

Date : 13/05/2016 W.0.No:T710660
Customer : PGCIL

MVA : 500

Serial No : T10660/1

MEASUREMENT OF LOAD LOSS AND IMPEDANCE VOLTAGE

Combination Name : IV/HV

Supplied Winding : IV Shorted Winding : HV Base MVA : 500
C.T.Ratio : 2000/1 P.T.Ratio : 66000/110
Top Oil Temp : 37 °C Bottom Oil Temp : 33.3 °C Avg Oil Temp : 35.15 °C
Rated Measured Voltage &
Tap Parameters Current % of Measured Load Loss Total
Pos Volt. Curr. Volt. Curr. Rated Curr. | w1 w2 W3 Load Loss | Freq
v [kv] [A] [vi [A] fwl [w] [(w] (kW] [Hz]
1 | 220.000 [*222:2%] 23190.70 | 1314.2000 100.15 | 107660 | 146350 | 212070 |  466.08 | 50.00
5 |220.000 |1317:2%| 28248.50 | 1311.0000 99.91 104450 | 141980 | 205730 | 452.16 | 50.01
1,312.20
17 220.000 0 37019.50 } 1312.9000 100.05 133670 | 181690 | 263280 578.64 49.98
Calculations
Supply Side : IV Short Circuit @ HY Temperature [°C] : 35.15 °C
Measurement
Cooling Type : ODAF [500 MVA] Combination Name : IV/HV
Tap Position 1 g i?
ﬂs‘a;umd Impedance voltage [ kv 23,19 28.25 37.02
g::;ﬁ‘é’id"‘g‘t’“a"“ Valtage at [kv] 23.15 28.28 37.00
Applied Current [ 15¢ ) A 1,314.20 1,311.00 1,312.90
Rated Current | 1HR } A 1312.20 131220 1312.20
Measured Load Loss [ LLM ] [kwj 466,08 452.16 578.64
gz:‘;eeitfftfg’; toss At Rated tkw) 464.66 | 452.99 | 578.02
WITNESSED BY TESTED BY CHECKED BY
gW >

XN

»:Qﬂ

Transformer (T1) Division, Kanjur (E), Mumbai - 400042, Tel - 9122 6755 8275/74/73
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CGL/T1/TTR/T10660/1

ISO/EC 17025
NABL NO.T1620

TEST CERTIFICATE

CG Power Systems

Transformer (T1) Division

Smart solutions.
Strong relationships

Date ;: 13/05/2016 W.0.No:T10660
Customer : PGCIL

MVA : 500

Serial No : T10660/1

MEASUREMENT OF LOAD LOSS AND IMPEDANCE VOLTAGE

Cooling Type : ODAF [500 MVA]

Combination Name : IV/HV

Tap Position 1 9 17
Rated Current [ IHR ] (v} A 65610 | sSs0.4% | 510.30
Rated Current [ 16R ] (V3 A 65610 | 72171 | 801.90
Avg, Resistance [ RhAvg ) (V] 9t42.05°C  Ohms | 0.372703 | 0.172703 | 0.272703
Avg. Resistance [ RlAvg } [HV] at42.05°C Ohms 0.3155530 | 0.1:B593 | 0.155490
Copper Loss[I*R] [ CLh ) {(I¥] at42.05°C  [KW} 223.03 | 180.65 | 13492
Copper Loss[12R] [ CLI } (HY] atA42.05°C  [KW} 200.85 | 18531 | 29996
Total Loss{t7R] at 42.05°C  [kW} 423.88 | 36586 | 434.88
Tolal Loss{t*R] [TCL} at 3515 °C  [kW} 41332 | 3685 | 42405
Corrected Load Loss [ LLC ) AISAE°C  [kW} 45466 | 45209 | s578.02
Stray Loss [SL =LLC - TCL } at 35.15 °C [kW} 51.34 96.14 133.97
%2z at 35.15 °C % 10.52 12.85 16.82
% R at 35.15 °C o, 0.09 0.09 0.12
% X at 35.15 °C % 10.52 12.85 16.82
Total Copper Loss[I?R) at 75 °C {kW} 474.20 409.41 486.51
Stray Loss at 75 °C T{::;"Ffe‘“ 44.75 83.80 134.20
Stray Loss s7sec WIESED 4o 8377 134.30
Load Loss at 75 °C T“;:;",:r"e‘q 518.95 | 493.21 | 62071
Load Loss at [500 MVA] at 75 °C “‘Wiﬁ@:’ S¢| zigas | <9318 | 62e81
% X 5t 75 °C % 10.52 12.85 16.82
%R at 75 °C o, 0.10 0.10 0.12
% 7 at [500 MVA] at 50 Hz 3t 75 °C % 10.52 12.85 16.82
WITNESSED BY TESTED BY CHECKED BY

N

4

C:QO

\)"’\E

Transformer (T1) Divigion, Kanjur (E), Mumbai - 400042, Tel - 9122 6755 8275/74/73
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D % CGL/TI/TYR/T10660/1
)
@*@@f
Rin, mi TEST CERTIFICATE
%\@:/
CG Power Systems
ISONEC 17025 . e . Smart solutions.
NABL NO.T1620 Transformer (T1)} Division Strong relationships
Date ; 11/05/2016 W.0O.No:T10660 Serial No : T10660/1
MVA : 500 Customer : PGCIL
MEASUREMENT OF LOAD LOSS AND IMPEDANCE VOLTAGE
Combination Name ; HV/LV
Supplied Winding : HV Shorted Winding : LV Base MVA : 167
C.T.Ratio : 500/1 p.T.Ratio : 66000/110
‘Top Oil Temp : 39.4 °C Bottom Oil Temp : 36.3 °C Avg Qil Temp : 37.85 °C
Rated Measured Voltage &
Tap Parameters Current % of Measured Load Loss TFotal
Pos Volt, Curr. Volt. Curr. Rated Curr. | wy w2 w3 Load Loss | Freq
HV {kV] [A] vl {A] [wWi [wW] [wi [kwW] [Hz]
440.000 | 219.140 ] 70274.90 | 188.2167 85.89 73500 | 92100 | 110400 276.00 50.04
9 400.000 | 241.050 | 73083.90 | 208.5633 86.52 76800 | 97200 | 120600 294.60 49.98
17 360.000 | 267.830 | 72034.30 | 217.7800 8§1.31 75500 § 95100 | 17900 288.90 50.00
Calculations
Supply Side : HV Short Circuit : LV Temperature {°C] : 37.85 °C
Measurement ‘
Coeling Type : ODAF [167 MVA] Combination Name : HV/LV
Tap Position 1 g 17
ﬁf:?‘"ed Impedance voliage [ v} 70.27 73.08 72.02
gg{;“d‘:‘ceﬂr‘;:fe‘““ce Voltage al (kv 81.81 84.46 88.58
Applied Current [ 15¢ j A 188.22 208.55 212.78
Rated Current { 1HR } A 219.14 | 24:.05 267.83
Measured Load Loss [ LLM } [w} 276,00 | 25460 268.90
e DL Loss At Rated [kw} 37433 | 30354 | 43698
WITNESSED BY TESTED BY CHECKED BY
O "
o
Transformer (T1} Division, Kanjur (E), Mumbai - 400042, Tel - 9122 6755 8275/74/73
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CGL/Ti/TTR/T10660/1

ISOMEC 17025
NABL NO.T1620

TEST CERTIFICATE . .
CG Power Systems

Transformer (T1) Division

Smart solutions.,
Strong relationships

MVA : 500

Date : 11/05/2016 W.0O.N0o:T10660

Customer : PGCIL

Serial No : T10660/1

MEASUREMENT OF LOAD LOSS AND IMPEDANCE VOLTAGE

Cooling Type : ODAF [167 MVA]

Combination Name : HV/LV

%\\x

~

Tap Position 1 9 17
Rated Current [ IHR ] Hv] a 219.14 241.05 267.83
Rated Current [ 1LR ] [Lv} A 292:1.83 2021.83 2021.83
Avg. Resistance [ RhAvg ] {(HV] ala208°C  Ohms | 0.328233 | 0.291297 | 0.328193
Avg. Resistance { RitAvg } fLV] at4z.05°C Ohms 0.022824 | 0.022824 | 0.022824
Copper Loss[12R} [ Cin ) [Mv} &t 42.05°C (kW] 47.29 50.78 70.63
Copper Loss|I?R] [ il ) [Lv] at42.05°C  [kw] 194.86 | 194.86 | 194.86
Total Loss{{2R] A 42.05°C  [kw) 24215 | 24564 | 26549
Total Loss{I?R] [TCL} at 37.85°C  {kw] 238.48 241.92 261.47
Corrected Load Luss [ LLC | A3785°C kW) 37433 | 39354 | 436.95
Stray Loss [SL =1LC - TCL ] at37.85 °C kWi 13565 | 151,62 } 375.48
% Z ’ at 37.85°C % 18.58 21.12 24.61
%R at 37.85 °C % v.22 0.24 0.26
% X al 37.85 °C % 18,58 21.12 24.61
Total Copper Less[I?R] at 75 °C {kw] 271.00 274.91 297.13
Stray Loss at 75 °C T'g;';'li,f;q 11937 | 133.43 | 154.42
Stray Loss atzsec [FWI@500 41950 | 13354 | 15445
Load toss at 75 °C }:g’rr‘:q 390.37 | 4034 | 45155
Load Loss at [167 MVA] atrscc [WIBSOE 36000 1 sosas | asise
Load Loss at {500 MVA] arsec WIS sa5709 | 366139 | 404801
% X at 75 °C % 18.58 2112 24.61
% R at 75 °C % 0.23 0.24 0.27
9 2 at [167 MVA) at 50 Hz at 75 °C % 18.58 2112 24.61
9 Z at £500 MVA} at 50 Hz at 75 °C % 55.63 63.23 73.68
WITNESSED BY TESTED BY CHECKED BY

%00“3

Transformer (T1) Divisien, Kanjur (E), Mumbai - 400042, Tel - 9122 6755 B275/74/73
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CGL/T1/TTR/T10660/1

TEST CERTIFICATE .

CG Power Systems

ISOHEC 17025
NABL NO.T1620

Transformer (T1) Division

Smart solutions.
Strong relationships

MVA : 500

Date ;: 11/05/2016 W.O0.No:T10660

Customer : PGCIL

Seriai No : T10660/1

MEASUREMENT OF LOAD LOSS AND IMPEDANCE VOLTAGE

Combinaticn Name : IV/LV

Supplied Winding : IV

Shorted Winding : LV Base MVA : 167

C.T.Ratio : 500/1

P.T.Ratio : 66000/110

Top Oil Temp : 39.4 °C

Bottom Qi Temp : 36.3 °C

Avg Cil Temp : 37.85 °C

Rated Measured Voltage &
Tap Parameters Current % of Measured Load Loss Total
Pos voit. | Curr. Volt. Curr. Rated Curr. | wi w2 w3 Load Loss | Freq
v [kV] [A] fvl [A] [W] fwl [W] [kw] [Hz]
- 220.000 | 438.270 | 35374.80 | 439.7183 100.33 117840 § 129660 | 130230 377.73 50.01

Calcuiations

Supply Side : IV

Short Circuit : LV

Temperature [°C] : 37.85 °C

Measurement

Cocling Type : ODAF [167 MVA] Combination Name : IV/LV
Tap Position
Measured Impedance voltage [
ven | §kv] 35.37
Lorrected Impedance Voltage at
Rated Current i 35.25
Applied Current [ 15¢ ) A 435.72
Rated Current [ IHR ] A 438.27
Measyred Load Loss [ LLM ) [kWi 372.73
Corrected Load Loss At Rated
Current [ LLC } (kW] 375.24

TESTED BY CHECKED BY

WITNESSED BY

CL

Ry

Transformer (T1) Division, Kanjur (E}, Mumbai - 400042, Tel - 9122 6755 8275/74/73
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CGL/TI/TTR/TL0660/1

TEST CERTIFICATE
CG Power Systems

ISONEC 17025 Smart solutions.

NABL NO.T1620 Transformer (T1) Division Strong relationships
Date : 11/05/2016 W.0.No:T10660 Serial No : T10660/1
MVA : 500 Customer : PGCIL

MEASUREMENT OF LOAD LOSS AND IMPEDANCE VOLTAGE

Cooling Type : ODAF [167 MVA] Combination Name : IV/LV
Tap Pesition

Rated Current [ THR ] [1v} A 438.27
Rated Current [ 1LR ] [LV} A 2921.83
Avg. Resistance [ RhAvg ] [IV] at42.05°C  Ohms | 0.172703
Avg. Resistance [ Ritvg | (Lv] 3L42.05°C Ohms | 0.022824
Cogper Loss{I*R} [ Clh } V] aL42.05°C (kW) 99.52
Copper LossiI?R} [ €LY ] [LV] 2L42.05°C  [KW] 194.86
Total Loss{12R] a42.05°C (kW) 294.38
Total Loss{{?R] {TCL] M 37.85°C kW) 289.92
Corrected Load Loss § LLC ] at 37.85 °C 1kw) 375.24
Stray {oss [SL =LLC - TCL) at 37.85 °C kWi 85.32
%z at 37.85 °C % 16.02
% R at 37.85 °C % 0.22
o% X at 37.85 °C o, 16.02
Yotal Copper Loss{1?R] at 75 °C (W] 329.45
Stray Loss at 75 ¢ .Et;:];e‘q 75.08
Stray Loss azsec (WWIES0| 550
Load Loss at 75 °C }::‘;]Ffe‘q 40D4.53
toad Loss at [167 MVA] atzsec WIS SUT ugeso
Load Loss aL [500 MVA] srsec HWIOS0T 350008
% X 8175 °C % 16,02
%R st 75°C % 0.24
% 7 at {167 MVA] at 50 Hz at 75 °c % 16.02
% 2 aL {500 MVA] at 50 Mz at 75 °C % 47.96

WITNESSED BY TESTED BY CHECKED BY

>

Transformer (T1)} Division, Kanjur {E), Mumbai - 400042, Tel - 9122 6755 8275/74/73

* k‘”‘M}
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CGL/TL/TTR/T10660/1

ISONEC 17025
NABL NO.T18620

TEST CERTIFICATE

CG Power Systems

Transformer (T1) Division

Sman solutions.
Strong relationships

Date : 15/05/2016
MVA : 500

W.0.No:T10660
Customer : PGCIL

Serial No : Ti0660/1

MEASUREMENT OF NO LOAD LOSS AND NO LOAD CURRENT

Base MVA for % No-load Current { MVA } : 500
Tap Position No.: 9

Transformer Energised from : LV
After Dielectric Tests Date : 15/05/2016

C.T. R.M.S. Current Reading (Amp)
Volt No Load
% | Freq. Ratio (k) i W | ava. |y, Load :::;ueg: ng;:;s
kV | [Hz] P.T. Avg. Power Reading (kW) Loss (kW) rated (kW)
Volt Current
Ratio (kV) wi w2 w3 Total
30/1 29.707 1.3919 2.5527 2.0978 | 2.014
S0 | S56.00 55.710 0.023 55.750
66000/110 | 29.728 $.293 22.856 | 23.557 | 55.706
3071 32.962 2.258 34731 | 3.9104 | 3.214
100 | 56.01 74.410 0.037 74.510
66000/110 | 33.007 5.773 36.686 | 31.955 | 74.414
306/t 36,150 1 11.6721 | 12.0198 |16.7958] 13.496
110 | 50.01 106.960 0.154 107.349
66000/110 | 36.302 | -27.738 86.684 | 47.954 |106.900
WITNESSED BY TESTED BY CHECKED BY
,,,,, o A
D

_»—’”J/ %‘

.

4

Transformer (T1) Division, Kanjur (E), Mumbai - 400042, Tel - 9122 6755 B8275/74/73
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CG Power System TEST RESULT
Transformer {T1) Division

SHORT DURATION TEMPERATURE RISE TEST

DATE: 15/05/2016 W.0. NO. : T10660 SERIAL NO. : T10660/1

MVA ; 500 CUSTOMER : PGCIL.

SHORT DURATION HEAT RUN AT RATED CURRENT @ TAP NO.17

Time Voltage | Ambient Temperature {°C) |Top Oil Oil Rise Bott Oil
(Hrs) V) A ] B | A (<C) (<) ()
20:30 36.33 OVER EXCITATION AT 110% OF VOLTAGE

21:00 36.32 37.1 36.9 37.00 48.80 11.80 44.8
21:30 36.36 36.8 36.2 36.50 48.80 12,30 44.8
22:00 36.40 364 358 36.10 48.90 12.80 45.0
22:30 36.42 36.1 355 35.80 49.20 13.40 451

TEST PASSED SATISFACTORILY.

Withessed By : Checked By :

_;

D
Tesled By j N
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CGL/TH/TTR/T10660/1

TEST CERTIFICATE

CG Power Systems

tSONEC 17025 . Smart solutions.
NABL NO.T1620 Transformer (T1) Division Strong refationships
Date : 16/05/2016 W.O.No : T10660 Serial No : T10660/1
MVA : 500 Customer : PGCIL

SFRA MEASUREMENT

SFRA for Winding : HvatTap: 1,9 & 17
TEST OBIECT ¢ 500 MvA , 400/220/33 KV, YNaldil

VOLTAGE CLASS : 400

W.0. No. . Ti0660

SERIAL No. 1 T10660/1

CUSTOMER : PGCIL

TEST DATE : 16/05/2016

TIME OF TEST : Pre - Dispatch

TESTED AT : Transformer {T1) Division

Transformer Condition under Test

a) Transformer was fully filled with Oil
b} Transformer tap switch keptat 1,9 & 17 position.

¢) Transformer fitted with Original bushings.

WITNESSED BY TESTED BY CHECKED BY

J—
TN NS
. Pt O i

T

Transformer (T1) Division, Kanjur (E), Mumbai ~ 400042, Tel - 9122 6755 8275/74/73
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CGL/T1/TTR/T10660/1

ISOMEC 17025
NABL NO.T1620

TEST CERTIFICATE
CG Power Systems

Transformer (T1) Division

Smart solutions.
Strong relationships

Date : 16/05/2016

MVA : 500

W.0.No:T10660

Customer : PGCIL

Serial No : T10660/1

SFRA MEASUREMENT

Test Connections

Trace No Red Lead position Black Lead Position Other Terminal Condition
1 v 2U QPEN
2 v AT OPEN
3 1w 2W OPEN
4 iU N QPEN
5 1V N OPEN
6 1w N OPEN
7 iu N IV SHORTED
8 v N IV SHORTED
9 1w N IV SHORTED
i0 2U N QPEN
11 2V N OPEN
i2 2w N QPEN
13 2U N Lv SHORTED
i4 2V N LV SHORTED
15 2W N LV SHORTED
i6 3u 3w OPEN
17 3v 3u OPEN
i8 3w 3v OPEN

WITNESSED BY

TESTED BY

CHECKED BY

Transformer (T1) Division, Kanjur {£), Mumbai - 400042, Tef - 9122 6755 8275/74/73
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TAP NO. 1
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Sweep Frequency Response Anatyzer Test Report

Transformer: Manufacturer: Crompton Greaves Ltd.Serial Number: T10660-1Date: 16/May/2016 11:18:11 AM
: S

80—
i 1 ¥ H k]
100H2 1kHz 10kHz 100kH2 1HHz
Frequency, He

Wpmdgctares Crompwn Gresves, LikSaral Munben THEE1Date: 16May 2016 1L18LL AY
LT TAP 36 $TMUR s £

HEIG_IOIE05-16_t12E LT

;?v “F’/‘\F’

Monday, May 16, 2016

Page 1
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Sweep Frequency Response Analyzer Test Report

Transformer; Manufacturer: Crompton Greaves, Lid. Serial Numib

1 i ! i i
WGHz TkHz 10kHz 100kHz Tz

Frequency, Hz

n TiD665-10sme: LeMar 2416 11

Mamfaoroan Complon Gregves L
LTC: TAV B0 L7NWR Madesond 83

d/;q«-"/r!’

Monday, May 16, 2016

Page 1
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Sweep Frequency Response Analyzer Test Report

Transformer: Manufacturer; Crompton Greaves, Lid.Serial Nu 10660 }Da_t_e' 5.1'16.'727(7}15 11:06:33 AM‘ B

i 1 i 3 i
Nz TkHz 10kHz 100kHz TMHz
Frequency. Hz

103 2616-05-16_11-06-33 Smooth - Manofacooen Crompron Gresves, (0dSerad Nanber T10660-1Da%
L7C: TAP IMYA Mavimom: 500 :

Page 1 Monday, May 16, 2016

o+
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Sweep Frequency Response Analyzer Test Report

Transformer: Manufacturer: Crompion Greaves, Lid.Seri

i ! i 1 i
100Hz 1kHz 0kHz 100kHz 1MHz
Freguency, Hz

X 20160816 10-54-53 Smooth - M Facvarer Crof ez 1Sl Numben T106EG-1Dster 51672016 10:BHE2 AM
LTC: TAP IMVA Mawmumi 500

Monday, May 16, 2016

Page 1

o v
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Sweep Frequency Response Analyzer Test Report

Transformer: Manufaciurer: Crompton Greaves, Ltd.Serial Number: T10660 2016 105834 AM

4B

1 : 1 i
1kHz 10kHz 100KHz TdHz

!
05Hz
Freguency, Hz

N 1WA 2616-05-16_30-58-24_Smenth - Mamidscwren Crompon Gresves, LadSeriat Numbsn T10860-1DEte: 3162018
: L0 TAP 1MVA Manemesn: E30

Page 1 Monday, May 16, 2016

1) Y._-m—"‘.}, .
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Sweep Freguency Response Analyzer Test Repert

: Crompton Greaves, Ltd.Serial Number: T10660-10ate: 5/16/2016 11:02:05 AM

dB

1 1 t t
10iHz TkHz WkHz 1050kHz WiHz
Freguency. Hz
ardarharen C':mp‘c" Craaves. I;s:f.Sev;aE Humban THEED.
LT TAP 1MVA Maximomi 530

TW-K_2016-55-16_11-0

Monday, May 16, 2016

Page 1
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Annexure-ll|

Sweep Frequency Response Analyzer Test Repost

anufacturer: Cromplon Greaves, Lid. Serial Number: T10660-1Date: 5/16/2016 12:19:49 PM

10—

[i5§

P

=]
I

-50 .

.55

E0~

i i L i
100Hz 1kHz WkHz 100kHz Mz
Frequeney. Hz

Marofsooen Compion Greaves. iudSera A672015 1211945 PM

N JUNIV SHORTY 2018-05-15_12-19-43_Smooth -
’ LTC: TAP I IMVA Mavimve: 63

Page 1 Monday, May 18, 2016

RN
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Sweep Frequency Response Analyzer Test Report

: 5/16/2016 12:22:58 PM

Transformer: Manufacturer; Crompton Greaves, Ltd.Serial Nu ber: T10660:

4B

i i t i H
100Hz TkHz 10kHz 1030kHz Hz
Frequency. Kz

/\/ DS SHORT)_2016-65-16_12-22.38 Smooth - Manwfsemren: Compon Grasves, LiS.Serai Nomien LOEE-1Dste: S/1B7Z016 1H2NEE T
ki LTC: TAP KO 1MVA arenam 82 .

Page 1 Monday, May 16, 2016
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Sweep Frequency Response Analyzer Test Report

ar: T10660-1Dale; 5/16/2016 12:26;35 PM

i

1 ' ! 1 5
100Hz 1kHz 1okiz 150kHz 1MHz
Frequency. Hz

- nidserren Crompion Greaves. LifSens! Numbes TID9EG-1Da
LTC: TAR KO LHVA Maximum: 63

A R SHORT)_ 201645151226

Page 1 Monday, May 16, 2016

P R S
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Sweep Frequency Response Analyzer Test Report

s, Ltd Sreriarerumber' T10660-1Date: 5!15{2016 10:51:13 AM

Transformer: Ma n Gr

-0

a8
o
i

7 |

1 1 ] ] 1
100Hz TkHz 1okHz 100kHz 1MHz
Freguency, Hz

L ZUWN_2016-05-16_1D-5112_Smosth - Mamdactoren Crompton Grasves. LidSeral dom
LTC; TAR 1MVA Maxmun: 300 ’

13 AM

TIEA:Date: 3/16/20E6

Page 1 Monday, May 16, 2016

o oe—d
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Sweep Frequency Response Analyzer Test Report

Transformer: Manufacturer: Crompton Greaves, Lid.Serial Number; T10660-1Date

T

26 -

.

-

W80

5 i 1 i 1
100Hz 1kHz 10kHz 10kHz MHz
Frequency, Hz

N 2HR_FO1A-5-15_10-4808 Smocth - Mesdfacoren Qrompton Gresves, trdSensf Numbsn TLOGSD-1Dster 5163016 L0:
! LTC: TAP LAVA Marimur 500 :

Page 1 Monday, May 18, 2016
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‘ C%@xure-lll

Sweep Frequency Response Analyzer Test Report

Transformer: Manufacturer: Crompton Greaves, Ltd. Serial Number: T10660-1Date: 5/16/2016 10:45:06 AM

0=

25—

) B

-8

50 =

1 i i 1 i
100Kz 1kHz 10kHz 100kHz 1hiKz
Frequency. Hz

LI201E 1004505 AN

Humbar: TIHEEC-1D

i

N (N _ITE-05-16_1045-06_Smosts - Mamfacts
? LT TAR 1MVA Maxrmsum: 503

Page 1 Monday, May 16, 2016

Pt M.'(—"J
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Sweep Frequency Response Analyzer Test Repor

‘ . : 1 _' 1 . : i . 1 L
100Hz 1kHz - 10kHz 100kHz TMHz
i ' Frequercy, Hz ;

§TV SHORT) 2M605-16_1315-11 Smooth - Manvfactwan Complon Greaves, 1 Seral Nonben TISGEN-1Dater 5M16/2016 12115l B
’ LTC TAD NO IMVA Mavimomi B3 :

Monday, May 16, 2016

Page 1

et B

Page 69 of 14§ 5



Sweep Frequency Response Analyzer Test Report

ton G aves, Lid.SqriaI Number: T1OSG_D—1Dale: 5!1@.’2016 121218 PM

0= -
8 .~

85—

o 1 - | ’ - :
100Hz tkHz : o 10kHz 00kHz THHz
: - Freguency. Hz

N ATV SHORY) 201665-16_12-12-18_Smowth - Mancfaceren: Gompon Graves, 1edSenst Numben TL0565-IDete: /L6{2016 1211206 PH
) ' o : LG TAP RO IMVA Maximum £3 : ) :

Page 1 Monday, May 16, 2016

R
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Sweep Frequency Response Analyzer Test Report

- Crompton Greaves, 1L1d.Serial Number: T10660-1Date: 5/16/2016 12:09:44 PM

24

Transformer: Manufactur

dB

IS

=)
e b

-
Pgo-

: : i I S ! S
HiHz : TkHz 10kHz 100kHz
s Fieoueacy. Hz

TV SHORT)_2016-05-16, 12894 Smooth - Mamdaouves Compon Gravas, L Saciaf Rumben TL0B55-1D)
: . . - LTC: TAP RO LMVA Marmumu 63

Page 1

PR

1
1MHz

S/E01E 110394 PN

Monday, May 16, 2016
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Sweep Frequency Response Analyzer Test Report

Transformer: Manufaciurer; Crompton Greaves, L1d.Serial Number: T10660-1Date: 5

60—

SHy -

85—

1 1 i i
ikHz H0kHz 100kHz TMHz
Frequency. Hz
Mancreturee Compaon Gresvas, Lid.Sass! Kunban TI0886-1Dater B/LE/2016 1i3%i16 PM
LY {MVE Masimora: 560

Page 1 Monday, May 16, 2016
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Sweep Frequency Response Analyzer Test Report

pton Gre Ltd. Serial Number: T10660-1Date: 5/16/2016 1:35:48 PM

| i ! 1 '
100Hz TkHz WkHz 100kHz ThiHz
Freguency. Hz
N 2W-2U_I016-05-46_12-25-48 _Smeonh - Mancfzcioren Compton Greaves, LudSediad Numban TL0650-1D;
LTC: 16VA Masrnum: 553 ’

£/2015 1:25:48 A

Page 1 Monday, May 16, 2016
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Sweep Frequency Response Analyzer Test Report

: 5(16/2016 1:39:05 PM

Serial N : T10660-10at

L g

- 0-

L a0-

L 304

t [l 1 1 {

: 150Hz TkHz $0kHz 100kHz 1hHz
! fFrequency. Hz

N W3V 7016.55-16_13-35-95_Fnoch « Mandfzonoren Oomplon Gteaves, ird basel Mumbsen T10660-10ama £/1672016 135
LTC: 18VA Mammunn: 500 :

Page 1 Monday, May 16, 2016

.:'“.\)m—/é-l-'
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TAP NO. 9B
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Sweep Frequency Response Analyzer Test Report

: 5/16/2016 9:53:32 AM

: T10660-1Dat

Transformer: Manufacturer: Crompton Greaves, Ltd. Serial N

)
S H
!
H
90~
t

5 . | l |
100Hz ' ThHz 10kHz 100kHz 1MHz
Frequency, Hz

N DU 2036-05-4E,

2 Smowh - Marfacwran Compon Greaves. Lid.Serist TIDEEG-1Dater BAE2016 98I AW
LTC: TAP SS0VA Maximumi 500 o :

Page 1 Monday, May 16, 2016
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Sweep Frequency Response Analyzer Test Report

Transformer: Manufacturer: Crompton Greaves, Ltd.Serial Number: T106

Page 1

i
100Hz

/\/ 1V-2¥_2016-05-16, 09-56-32_Smoorh - . Manufacns

i

1 i
" 1kHz 10kHz
Freguency, Hz

LTC: TAP 55WYA Mayimun; 560

R

60-1Date: 5/16/2016 9:56:32 AM

; Crompon Greaves, LadSadsl Numben T10852-1Dzt: $/1672016 G

|
TiHz i

Monday, May 16, 2016
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Anpexure-|l|

Sweep Frequency Response Analyzer Test Report

Transformer: Manufaciurer: Crompton Greaves, Ltd.Serial Number: T10660-1Date: 5/16/2016 9:59:20 AM

1 ' i : ' i
100Hz ihHz 10kHz Ti0kHz 1MHz
Freguency, Hz

IN-IAY_2016-35-16_09-35-20_Smooth - Manfactren Crompton Steaves, (idSeral Numben TLOSED-1De
LT TAP 3BYVA Manimion: 580 ’ .

Page 1 Monday, May 16, 2016

S ,___,/PL,
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Sweep Frequency Response Analyzer Test Report

I
| 0o
o
1004z TkHz kM2 1dkHz _ 1MHz
) Frequency, Hz

N [U-5_2016-05-16_10-3055_Smosth - Manofecouren Crompion Greeves, Li.5ar ¢ Nomben TIGE63-tDzter 562016 L025:55 AM
! . . LT TAP 3BMVA Haximiom; £ .

Page 1 Monday, May 16, 2016

P IR ,_H./qy .
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Sweep Frequency Response Analyzer Test Report

Transformer: Manufacturer. Crompton Greaves, Ltd.Serial Number: T10660-1Date: 5/16/2016 10:27:1% AM

~H-

20

i3
2
S P

80—

1 1 ' 1 1
160Hz 1kHz WkHz " 180kHz ThiHz

Freguency. Hz

N 19K _1016-85-16 10-17-19_Smomth - Mancfscwnn Tompton Greay
! ) . LTC: TAR SBMVA Mavimumn 530

25, LedSeral Numbae TIOSELIDte: 51672016 10:27:15 AM

Page 1 Monday, May 16, 2016
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Sweep Frequency Response Analyzer Test Report

fal Number: T10660-1Date: 5/16/2016 10:23:35 AM

-t .
!
L -
B 55—

£

F0=

-85 :

90 =

: ] 1 1 . i 1
100Hz L kMz 10Hz 100kHz 1MHz
Frequency. Hz

N 100K_2016-05-16_10-23-35_Smowth - Mancfacturer: Crompron Graaves, LodSenal Numben TiD663-1Dste: S/IEZ0LE 102225 A
: - LTC: TAP SBMVA Maximum: B35 . .

Page 1 Monday, May 16, 2016

<o ——el
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Sweep Frequency Response Analyzer Test Repon

Transformer: Manufacturer: Crompton Greaves, Ltd Serial Number: T10660-1Date: 5/16/2016 12:41:42 PM

1 i 3 i 1
100Hz tkHz 10kHz 100kHz ThHE
Frequency. Hz

A LUE-INDY SHORT) MNE-05-26_12-4142 Soath - Mamdacies Trompion Greavas, Lxdfa
h LTC S8MVA Masimumr 552

Page 1 Monday, May 16, 2616
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Annexure-lll

s

[Eie
. N
.

Sweep Frequency Response Analyzer Test Report

Greaves, Ltd.Serial Number: T10660-1Date: 5/16/2016 12:37:31 PM

db

L i 1 i i
100Hz 1kHz 10kHz 100kHz 1HHz
Frequency, Hz

£ 1137 P

_12.37-21 Smooth - Mencfagoen Com

$V1-15Y SHORT) 2015 &
LT $6MVA Massmum 500

Page 1 Monday, May 16, 2016
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Sweep Frequency Response Analyzer Test Report

Transformer: Manufacturer: Crompton Greaves, Lid,Serial Number: T10660-1Date: 5/1672016 12:34.04 PM

1 ] 3 ! 4
100Hz 1hHz Ok 100kHz 1rHz
Frequency. Hz

(I SHORT] 2016-05-16_{2-34-04 Smooth - Maaufaciuren Crompron Greaves, Lid.Seri TI055%-10ems BILE2016 12:34:04 PM

LTC: SEMVA Muvmuen: £33

Page 1 Monday, May 16, 2016

oy —h
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Sweep Frequency Response Analyzer Test Report

Transformer: Manufacturer: Crompton Greaves, L1d.Serial Nugmber: T10660-1Date: 5/16/2016 10:35:23 AM

-

dB
@
1

| I ) i i [ i
100Hz TkHz 10kHz 100kHz TiiHz :
Fieguency. Hz ;

/\/ FU-N_2616-05-16_10-35-23_5m

- Mamfactoren Compian Grasves SA6/2016 10:25:23 AM
LTC; TAR 9EMVA Mawimum: 502 )

Page 1 Monday, May 16, 2015

Page 85 of 148

LI



Sweep Frequency Response Analyzer Test Report

Transformer: Manufacturer: Crompten Greaves, Lid.Serial Number: T10660-1Date: 5/16/2016 10:38:27 AM

-
© 5o

00

50—

1
100Hz

, IVN_I0L6-05-16 102827 _Smocth -

Page 1

1
TkHz

H ' ¥
10kHz 100kHz iHz
Frequency. Hz

M facomes: Compran Grasvas

LTC: TAP 984VA Marmom: 500

L Sznal Nomben TI0560-1Date: 5716/2016 1038:27 AM

Monday, May 16, 2016

e —
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Sweep Frequency Response Analyzer Test Report

e
2 50

,%,ﬂg

i

i 1 ’ . i i i
105Hz 1kHz 10kHz 100kHz 1WHz
Frequency, Hz

2W-K_2015-05-16_1541-25_Smooth - Marcfachwren Crompton Gresves, Lad.Serial Numban TIVEED-IDetw: SAE/2616 10:41:125 AM
LTC: TAP S8VIVA Maxmum: 508 . : L - ’

Page 1 Monday, May 16, 2016

<oy ,___,.fr\\ ;

Page 87 of 148
ot



Sweep Frequency Response Analyzer Test Repont

: 5/16/2016 12:00:22 PM

Transformer; Manufacturer: Crompton Greaves, Lid.Serial Nuraber: T10660-1Dat

df
8
)

i ! | i 1
100Hz TkHz T0kH2 100kHz ThiHz

Frequency. Hz

1€.58.16 125022 Smooth - Ma, 2 ber: TIGEE0-1Dss
LTC: TAP RO 98MVA Marmim; 61

Monday, May 18, 2016

Page 1
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Sweep Frequency Response Analyzer Test Report

: Crompion Greaves Lid.Serial Number: T10660-1Date: 5/1612016 12:03:16 PM

o8
&
!

i i 1 ! i
100Hz TkHz WkHz 100kHz Tz

Fiequency. Hz

omber TIOEE0-1Datm: BAE/2ELE 12:03:46 BM

~ras Trompmn Greaves, LedSans! b
D FRMVA Marmtome 81

IVN{TY SHORTI 2016-05-16_1 30316 Smeoth

Page 1 Monday, May 16, 2016

N
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Sweep Frequency Response Analyzer Test Report

: T10660-1Date: 5/16/2016 12:05:57 PM

ompton G Seriol Numb

B 30~
S
' -4
a5

H i
)

i H ¥ 1 i
T08Hz 1kHz 10kHz 108kHz 1Hz
Fsequency, Hz

w-kTY SHORT)_20£6-05-16_12-05-57 &

Mansfacturan Cromptan Graxves, Lod.Serisd Nombar Tio8eS-1Dater 31672016 12:05:57 AM
LTC: TAP KO GEMVA Mawmum: 63 ’

Monday, May 16, 2016

Page 1
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Sweep Frequency Response Analyzer Test Report

Transformer: Manufaciurer: Crompton Greaves, L1 ial Number: T108

1 ] i 1 §
103Hz TkHz 10kHz HilkHz Mtz
Frequency, Hz

SUR2_Z01803-16_L3-28-36_Smonth - a Crompton Greaves, LuhSerz! Nonban TIOBGD-:fate: 5/16/2008 Li2B:2E PN
LTC: SBMVA Marimuom; 500

Page 1 Monday, May 16, 2016

TNy e
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Sweep Frequency Response Analyzer Test Report

ial Number: T10660-1Date: 5/16/2016 1:23:46 PM

- _ |

-B0=

t i i 1 £

0Hz tkHz 10kHz 100kHz 1dHz

; Fregeency, Hz

N év-z&_zmsas-:s_u-zz.qe_s eeth - M.E.ﬁ‘,‘{a’;:\ﬂin Lrompton Grasves,
! LT SBMVA Marimusm: 553

Sargi Kumben TI0860-1Dater EA1E20LE 1:23:48 PM
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Sweep Frequency Response Analyzer Test Report

mpton G Ltd. Serial Number: T10660-1Date: 5/16/2016 119:31 PM
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TAP NO. 17
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Sweep Frequency Response Analyzer Test Report

Transformer: Manufacturer: Cromplon Greaves, Ltd.Serial Number: T10660-1Date: 16/May/2016 11:18:11 AM
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Sweep Frequency Response Analyzer Test Repon

6 11:21:56 AM
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Sweep Frequency Response Analyzer Test Report

Transformer: Manufacturer; Crompton Greaves, Ltd.Serial Number: T10660-1Date: 16/May/2016 11:25:21 AM
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Sweep Frequency Response Analyzer Test Report

Transformer: Manufacturer; Crompton Greaves, Ltd.Serial Number: T10660-1Date: 16/May/2016 11:37:01 AM
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Sweep Frequency Response Analyzer Test Report

0-1Date; 16/May/2016 11:32:38 AM
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Sweep Frequency Response Analyzer Test Reporl

Transformer: Manufacturer: Crompton Greaves, ttd.Serial Number: T10660-1Date: 16/May/2016 11:20.38 AM
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Sweep Frequency Response Analyzer Test Report

 16/May/2016 12:45:40 PM
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Sweep Frequency Response Analyzer Test Report

Transformer: Manufacturer: Crompton Greaves, Ltd.Serial Number: T10660-1Date: 16/May/2016 12:53:15 PM
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Sweep Frequency Response Analyzer Test Report

Transformer; Manufacturer: Crompton Greaves, Ltd.Serial Number: T10660-1Date; i y/2016 12:56:43 PM
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Sweep Frequency Response Analyzer Test Reporl

‘Transformer: Manufacturer: Crompton Greaves, Ltd.Serial Number: T10660-1Date: 16/May/2016 11:40:55 AM

b e W

40

4B
& -

i e . ’ i ' : [
10Hz TieHz 10kHz 103KHz ' MHz

Frequency, Hz

&%5;%12;5 donhen ?1_566&‘-&!_).5'.&:

AN/ UK _2036-05-16_L1-45-85 Smooth »  Marcfectrer Compton Greaves
h T L7C: TAP NO 17MYA Misamam €3

Page 1 Monday, May 16, 2016

Page 104 of 148
16



Annexure-ll|

Sweep Frequency Response Analyzer Test Report

Transformer: Manufacturer: Crompton Greaves, Ltd.Serial Number: T1 May/2016 11:44:00 AM
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Sweep Frequency Response Analyzer Test Reporl

Transformer: Manufacturer: Crompton Greaves, l.td.Seriat Number: T10660-1Date: 16/May/2016 11:47.01 AM
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Sweep Frequency Response Analyzer Test Reporl
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Sweep Frequency Response Analyzer Test Report

: Crompton Greaves, Lid. Serial Number. T10660-1Date: 16/May/2016 11:53:46 AM
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Sweep Frequency Response Analyzer Test Report

Transformer: Manufacturer: Crompton Greaves, Ltd.Serial Number: T10660-1Date: 16/May/2016 11:51:08 AM
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Sweep Frequency Response Analyzer Test Report

1PM

Transformer: Manufacturer; Crompton Greaves, Ltd.Serial Number: T10660-1Date: 16/May/20
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Sweep Frequency Response Anafyzer Test Report

ate; 16/May/2016 1:12:05 PM
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Sweep Frequency Response Analyzer Test Report

Transformer: Manufacturer: Crompton Greaves, Ltd.Serial r: T1066
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INDEX

W. O. No. T10660 Sr. No. : T10660/1

MVA : 500 kv : 400/220/33

Freq. : 50 Hz. COOLING : ONAN/ONAF/ODAF

Customer : PGCIL
No. Test P;ge
TYPE TESTS

1 |Measurment of Harmonics of No load Current. 1
2 |Lightning Impulse Test On Neutral Terminal. 2.3
3 |Temperature rise test 4-29
4 |Cooler Loss Measurment 30
5 Measurment of Zero Phase Sequence @ N tap (For three phase transformer

only) 31-32
6 |Mesurment of accostic noise level test @ ODAF 33-34
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CGL/T1/TTR/T10660/1

ISOMEC 17025
NABL NO.T1620

Transformer (T1) Division

TEST CERTIFICATE

CG Power Systems

Smart solutions.
Strong relationships

MVA : 500

Date ; 15/05/2016 W.0.No:T10660

Customer : PGCIL

Serial No : T10660/1

MEASUREMENT OF HARMONICS

MEASUREMENT OF HARMONICS IN THE NO-LOAD CURRENT

Transformer excited at rated frequency for 100% of rated voltage

Odd Freg At 100 % Ur

Harmonics [Hz] | U®% | V% | W%

Fundamental 50 100 160 100
03 150 | 0.057 | 2.040 | 0.616
o5 250 [0.118)0.627]0.276
o 350 |1.711]3.987 | 1.690
09" 450 | 0.025]0.594 | 0.172
11" 550 | 0.0t2]0.504 [ 0.134

WITNESSED BY TESTED BY CHECKED BY
N— A

Transformer (T1) Division, Kanjur {E}, Mumbai - 400042, Tel - 9122 6755 8275/74/73
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CGL/T1/TTR/T10660/1

T E 2,

2
@

ISOAEC 17025
NABL NO.T1620

TEST CERTIFICATE
CG Power Systems

Transformer (T1) Division

Smart solutions.
Strong relationships

Date : 11/05/2016 W.0.No:T10660

Serial No : T10660/1

Test Voltage

95

Standard Waveform

[UPTO 13/ 50 £ 10] pS

Polarity {-] Negative
Test Seguence Voltage
Wave [%] [kvpl
No.

RFW 1 £68.61 65.18

Fw 2 100 95
Fw 3 99.92 94.92
Fw 4 99.75 94.76

MVA : 500 Customer : PGCIL
LIGHTNING IMPULSE VOLTAGE WITHSTAND TEST ON NEUTRAL TERMINAL
Winding HV-N
Test Circuit Neutrat
Impuise On Neutral {N)
Tap Position 9
Wave Shape 3.276/55.70 ps

RFW : Reduced Full Wave f FW : Full Wave

Resuit : Transformer withstood the Test Satisfactory.

WITNESSED 8Y

(

W

TESTED BY

CHECKED 8Y

%J"‘”}

Transformer (T1} Division, Kanjur (E), Mumbai - 400042, Tel - 9122 6755 8275/74/73
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T10660/1
500

11/05/2016

CUSTOMER : | PGCIL
SR. NO.:
MVA :

DATE :
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Annexure-l|
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CG Power Systems
Transformer{T1) Division

TEMPERATURE RISE TEST REPORT

W.0.NO. :T10660 SERIAL NO. T10660/1
MVA : 500 CUSTOMER : PGCIL

DATE :16/05/2016

Type of Cooling ONAN (°C) | ONAF (°C) | ODAF (°C)

Tested | Guar. | Tested| Guar. |Tested | Guar.
Top Ol Rise 3495 | 50.00 | 32.82 | 50.00 | 24,52 | 50.00
SERIES Winding 33.23 ; 55.00{ 33.13 | 55.00 | 31.23 | 65.00
COMMON Winding | 34.31 | 55.00 | 34.87 | 55.00 | 34.06 | 55.00
LV Winding a7.70 | 55.00 | 3665 | 55.00 | 39.37 | 55.00

Temperature rise test performed at tap no.17

Test performed in accordance with : IEC 60076 PART H

Witnessed By © .

7 n—"F

Prepared by : VIGNESHWARAN.C
Date of test 11370512016 TO 15/05/2016
Certificate issued on : 16/05/2016

Issued by :

e e 4
ravin Zagade LOU ‘fq 14
for CROMPTON GREAVES LTD

Transformer Division
Quality Assurance

[N

Transformer (T1) Division, Kanjur (E), Mumbai 400 042. Tel: 91-22-5782451 ; Fax: 91-22-5783271
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TEST RESULT

DATE :  13/05/2016

TEMPERATURE RISE TEST

W.0. NO.: T10660

SERIAL NO. : T10660/1

COOLING TYPE: ONAN

re-lll

MVA: 300 CUSTOMER: PGCIL

Tap Neo. = 17

Losses to be Supplied = No Load Loss + {300/500)2 X Load lL.oss

= 78 +  (300/500)2 x 101442 = 443.08 KW

Losses Supplied = 443 KW
Time | Volts | AMPS | Loss Ambient Temperature (°C) Top Qil]_Oil Rise CT‘:;’)'? %‘t’;'_‘;r Cng";r %‘[’;'Zr '
(Hrs) (kV) &A) | xwy{ A | B C | 0 [ Avg. | (°C) {°C) (°C) {°C) 1 (G | (G
10:30 Temperature rise test started
10:30 31.93 1.13 | 447607 33.8 339 334 335 33.65 371 3.45 38.5 338 344 323
11:00 31.91 1.13 { 447.60 34.9 353 34.6 34.7 34.88 38.7 3.82 37.0 344 35.2 32.8
11:30 31.89 1.13 |452.40] 353 35.8 351 35.1 3533 | 429 7.57 39.8 34.7 38.7 33.0
12:00 31.84 1.12 | 451.20| 36.0 36.4 35.7 35.7 3595 | 487 12.75 473 354 47.2 33.5
12:30 31.80 112 | 452.40| 36.6 37.0 36.3 36.4 36.58 53.0 16.42 51.7 36.8 52.8 34.1
13:00 31.77 112 (45120 37.0 37.3 36.7 36.9 36.98 56.1 19.12 54.8 38.7 55.8 34.9
13:30 31.36 111 | 44280 374 | 376 371 375 3740 58.6 21.20 57.3 40.3 58.4 36.2
14:00 31.42 1.11 | 444.00] 37.8 378 375 37.9 37.78 60.7 2292 59.6 M7 60.7 385
14:30 31.70 1.12 {44520 3841 38.2 37.7 38.3 38.08 62.5 24.42 61.6 428 82.7 40.6
15:00 31.42 111 144640 384 38.5 38.0 38.7 38.40 63.8 25.4¢ 63.1 44.2 64.2 43.8
15:30 31.36 1.11 [ 44280 385 38.5 38.0 38.8 3845 65.0 26.55 64.4 446 65.6 44.4
16:00 31.40 142 | 444.20| 38.3 38.3 377 38.8 38.30 66.5 28.20 65.7 45.2 67.0 44.8
16:30 31.22 111 | 443.80] 38.1 377 38.8 377 38.08 67.4 29.32 66.8 45.8 68.1 45.4
17:00 31.31 111 | 443.40] 38.0 381 378 38.7 38.10 68.3 30.20 67.7 46.3 69.0 45.8
17:30 31.30 1.10 | 445.20 37.7 377 37.3 384 37.78 68.9 3112 68.4 46.4 69.7 45.9
18:00 31N 1.10 | 446.40; 37.2 312 36.8 3841 37.33 69.3 31.97 68.9 46.4 70.1 46.2
18:30 31.51 111 | 44640 36.8 36.8 36.2 37.7 36.88 68.6 31.72 67.8 46.5 68.5 46.0
19:00 31.42 111 | 446.20| 364 364 36.0 374 36.55 68.5 31.95 66.9 459 68.3 45.8
19:30 31.41 1.11 | 446.40 | 36.1 36.1 35.7 37.0 36.23 68.6 32.37 68.0 46.1 69.5 459
20:00 31.47 1.10 | 44710 35.7 35.6 351 36.6 3575 68.5 3275 69.0 46.1 70.5 46.1
20:30 31.31 1.10 | 445.00] 354 353 34.7 36.3 3543 | 68.7 33.27 68.5 46.3 7141 48.3
21:00 3143 1.11 | 446.53 353 351 34.6 36.1 35.28 9.4 34.12 70.0 46.5 71.4 46.3
21:30 31.54 1.10 { 446.67 [ 353 351 347 359 35.25 70.2 34.95 70.3 46.7 7.7 46.8
21:30 t.oad reduced to the rated current for 1 Hr.
22:00 352 35.1 34.6 357 352 69.8 34,7 £§9.9 46.4 711 48.7
22:30 cosr:;toi":;’ d;"_rnggizfa:ce 354 | 349 | 345 | 355 | 350 | 69.0 | 340 | 69.3 | 462 | 703 ] 465
2315 Re-energised for IV - LV combination.
23:45 34.6 347 34.4 3541 34.7 63.1 284 63.5 43.4 64.1 43.7
045 | Shut d;‘::isffarn';‘é wndg. | sae| 346 | 344 | 348 | 346 | 614 | 268 | 616 | 426 | 624 | 424
0:00 ONAN Temperature rise test completed

TEST PASSED SATISFACTORILY.

Witnessed By :

Checked By ﬁ

/“
) "-/...}_,
“Teste

dBy:
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CG Power System TEST RESULT
Transformer (T1) Division

TEMPERATURE RISE TEST

DATE : 13/05/2016 W.0. NC. : T10660 SERIAL NO. : T10660/1
MVA : 300 CUSTOMER : PGCIL COOLING TYPE: ONAN
Calculations : FOR SERIES  WINDING
1) Top ail rise at steady state = 3485 °C
2) Hot resistance at shutdown =  169.219  milli ohms

154.89 millt ohms

3} Cold resistance

4) Avg temp for Cold resistance = 4205 °C
5) Wdg. temp at shutdown = 6768 °C
=[{{Hot Res at Shutdown)(Cold Res)}*{235+avgtemp for cold R)]-235
6) Avg ambient at shutdown = 3500 °C
7) Avg. cil rise at shutdown = 2228 °C
= Qil rise at shuidown - (cooler average temp)
8) Avg. Oil Rise a steady state = 2283 °C
= Oil rise at steadystate - (cooler average temp}
9} Gradient = 10.41 °c
= winding temp at shutdown - Avg ambient at shutdown - Avg Oil Rise at shuidown
10) Winding Temp Rise = 3323 °C
= Avg oil fise at steady state + Gradient
11) Hot Spot Temperature 6848  °C
= Top Qil Rise + ( 1.3" Gradient ) + Yearly Average Ambient (i.e. 20 )
Wiinessed By: Checked By: Tested By:

4
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TEST RESULT
TEMPERATURE RISE TEST
DATE :  13/05/2016 W.0. NO,: T10660 SERIAL NO. @ T10660/1
IMVA: 300 CUSTOMER : PGCIL COOLING TYPE: ONAN
Series Wndg.
X 15869 HOT RESISTANCE FOR SERIES WINDING
3.5 168.55
4.0 168.43 ¥ =0.003x2 - 0.221x + 169.21%
4.5 168.32
5.0 168.21 169.50 -
55 168.10 i
8.0 167.98
6.5 167.89 :
70 167.79 162.00 |
7.5 167.69 :
8.0 167,60
8.5 167,52 :
9.0 167.42 168.50 -
95 167.34
10.0 167.26
W05 | 16717 :
11.5 167.02 :
120 | 166.93 E
12.5 166.66 - :
13.0 166.79 %15?.50
13.5 166.74 c :
14.0 166.66 g
145 166.59 a
15.0 166.53 516700
155 166.47 =
16.0 166.40
165 166.34 |
17.0 166.28 16650 b o
7.5 166.22 :
8.0 166.16
8.5 166.11% ;
19.0 166.05 166.00
19.5 166.00 :
20.0 165.95
20.5 165.89 :
21.0 165.86 165.50 |
215 165.79
220 165.74
225 165.70 ;
230 165.64 JEBLO  ervmmererm e s
23.5 165.60 :
24.0 165.55
745 165.51 |
25.0 165.47 164.50
25.5 165.42
550 16538 6.0 50 10.0 15.0 200 250 30.0 35.0
26.5 166.33 time in min
27.0 165.29
2715 165.25
28.0 165.21
28.5 165.17
29.0 165.14
29.5 165.09
30.0 165.05
TEST PASSED SATISFACTORILY.
Witnessed By: Checked By: Tested By: <=+ ¥ ~4—
Transfarmer (11) Division, Kanjur (E), Mumbai 400 042, Tel: 91-22-5782451 ; Fax : 91-22-5783271
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CG Power System TEST RESULT
Transformer (T1) Division

TEMPERATURE RISE TEST

DATE:  13/05/2018 W.0. NO. : T10660 SERIAL NO. : T10660/1
MVA : 300 CUSTOMER . PGCIL COOLING TYPE: ONAN
Calculations : FOR COMMON WINDING

34.95 °C

It

1) Top oif rise at steady state

188.965 milli ohms

2) Hot resistance at shutdown

172.35 milli ohms

il

3) Cold resistance

4) Avg temp for Cold resistance = 4205 °C
5) Wdg. temp at shutdown = 68.76 °C
=[{{Hot Res at Shutdown){Cold Res)}*(235+avgtemp for cold R)}-235
6) Avg ambient al shutdown = 35.00 °C
7) Avg. oil rise at shutdown = 22.28 °C
= Oil rise at shutdown - (cooler average temp)
8) Avg. Oil Rise a steady state = 22.83 °C
= Qil rise at steadystate - (cooler average temp)

= 11.48 °C

9) Gradient
= winding temp at shutdown - Avg ambient at shutdown - Avg Oil Rise at shutdown

10) Winding Temp Rise = 34.31 °C
= Avg oil rise at steady state + Gradient

11) Hot Spot Temperature 69.58 °C
= Top Oil Rise + { 1.3* Gradient ) + Yearly Average Ambient (i.e. 20}

Witnessed By: Checked By: //)W Tested By: < .y -w,/,_},

Transformer {T1) Division, Kanjur (E), Mumbai 400 042, Tel/ 91-22-5782451 ; Fax : 91-22-5783271
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TEST RESULT
TEMPERATURE RISE TEST
DATE : 13/05/2016 W.0. NO.: T10660 SERIAL NO.: T10660/1
MVA 300 CUSTOMER : PGCIL COOLING TYPE: ONAN
Common Wndg.
. Resistance
™ | miliohm HOT RESISTANCE FOR COMMON WINDING
3.0 188.46
35 188,41
4.0 188.32 y = 0.002% - 0.177x + 188.965
4.5 188.22
50 188.14 18850
55 188.06 :
6.0 187,96
65 187.89 i
7.0 187.81 189.00 |
7.5 187.73
8.0 187.66
8.5 187.58
9.0 187.51
9.5 187.43 188.50
0.0 187.37
10.5 187.30
11.0 187.23
11.5 187.16 188.00 [F W
12.0 187.10 E :
125 187.04 s
13.0 186.96 ’E
13.5 186.91 &
14.0 186.85 §337-5°
14.5 186,79 =
15,0 186.73 e
15.6 186.67 - ;
16.0 186,62 T N T S,
16.5 186.56
11.0 186.51
i7.5 186.46
18.0 186.40 :
185 186.35 18650 1o
19.0 186.30 i
19.5 186.25
200 | 18619 5
20.8 186,15 186.00 boorerermiemre e
21.0 186.10 |
21.5 186.05
220 186.00
225 185.96 :
93.0 18597 185.50 i
235 185.87 :
24.0 185.81
245 185.78 :
25.0 185.74 185.00 e
255 185.70
50 18566 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0
28.5 185.62 time In min
27.0 185.57
27.5 185.53
28.0 185.4%
28.5 185.45 o o
29.0 185.40
295 185.37
300 185.33
TEST PASSED SATISFACTORILY.
Witnessed By: Checked By: ? Tested By: N ._—//,;‘
Transformer (T1) Division, Kanjur {E), Mumbai 400 042, Tel: 91-22-5782451 ; Fax : 91.22-5783271
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CG Power System TEST RESULT
Transformer {T1)} Division

TEMPERATURE RISE TEST

DATE : 13/05/2016 W.0. NO.: T10660 SERIAL NO.: T10660/1
MVA : 300 CUSTOMER : PGCIL COOLING TYPE: ONAN
Calculations : FOR LV WINDING

34.95 °C

1) Top oil rise at steady state

[}

2} Hot resistance at shutdown 24.834 milli ohms

3) Cold resistance 22818 milli ohms

4) Avg temp for Cold resistance = 42.05 °C
5) Wdg. temp at shutdown = 66.53 °C
=[{(Hot Res at Shutdown)/(Cold Res)}*{235+avgtemp for cold R)}-235

6) Avg ambient at shutdown = 34.60 °‘c
7) Avg. il rise at shutdown = 17.05 °C
= Qil rise at shutdown - (cooler average temp)

8) Avg. Oil Rise a steady state = 22.83 °C
= Qil rise at steadystate - (cooler average temp)

9) Gradient = 14.88 °C

= winding temp at shutdown - Avg ambient at shutdown - Avg Oil Rise at shutdown

10) Winding Temp Rise = 37.70 °C
= Avg oil rise at steady state + Gradient

11) Hot Spot Temperature 74.29 °’Cc
= Top Oil Rise + { 1.3* Gradient ) + Yearly Average Ambient { i.e. 20)

Witnessed By: Checked By: %@{/ Tested By: 7

Nt

Transformer (-T1) Division, Kanjur (E), Mumbai 400 042. Tel: 91-22-5782451 ; Fax: 91.22-5783271
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Annexure-lIl

o
TEST RESULT ﬁgﬁ?
@
TEMPERATURE RISE TEST
DATE :  13/05/2016 W.0. NO.: T10660 SERIAL NO. ; T10660/1
MVA 300 CUSTOMER : PGCH, COOLING TYPE: ONAN
LV Wndg.
: Resistance
Tme | miliohm HOT RESISTANCE FOR LV WINDING
3.0 24.696
3.5 24.654
4.0 24610
4.5 24.574
5.0 24.538 25050 o
55 24.504 :
8.0 24.472
6.5 24.440
7.0 24,410 ! y = 0.001%2 - 0.066x + 24.834
8.0 24.358 ;
8.5 24.334
9.0 24.308
9.5 24.286 :
10.0 24.264 24650 Foee N
10.5 24.244 '
11.0 24.222
1.5 24.202
12.0 24.184 £ :
125 24166 224_450 ek
i3.0 24.148 E :
135 74532 &
14.0 24,116 ]
145 24.102 PoE :
15.0 24.086 -§24.250
15.5 24.072 -
16.0 24.058
16.5 24.046
17.0 24032 i :
175 24018 L 24050 |
i8.0 24.008 :
18.5 23.996
19.0 23.984
19.5 23974 :
20.0 23.964 23.850
205 23.952
21.0 23.942
215 23.932
22.0 23.922 :
22.5 23.914 33.650 |
230 23.804
23.5 23.696
24.0 23.886
745 | 23878
25.0 23.870 17 T B
255 23.862 :
56.0 53 554 c.0 50 10.0 15.0 20,0 250 300 350
26.5 23.848 time in min
27.0 23.840
27.5 23.832
28.0 23.826
28.5 23.818 K
29.0 23.812
29.5 23.804
30.0 23.798
TEST PASSEDR SATISFACTORILY.
Witnessed By: Checked By: 4 R}/ Tested By: <7\ ’-’/-}-
Yo h
Transformer (T1) Division, Kanjur (E), Mumbai 400 042, Tel: 91-22-5782451 ; Fax : §1-22-5783271
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CG Power System
Transformer {T1) Division

TESTRESULT

TEMPERATURE RISE TEST

|DATE : 13/05/2016 W.CG. NO. : T10660 SERIAL NO.: T10660/1
MVA : 300 CUSTOMER : PGCIL COOLING TYPE: ONAN
TIME (Hrs) WTI(°C } HV | WTI(°C IV WTI(°C )LV OTI(*C)

10:30 Temperature rise test started
10:30 38 38 40 40
11:00 40 40 40 40
11:30 44 44 44 44
12:00 49 48 48 48
12:30 54 52 52 52
13:00 56 54 55 54
13:30 58 57 58 56
14:00 60 59 60 58
14:30 61 80 62 60
15:00 62 61 63 61
15:30 63 62 64 62
16:00 66 B4 66 63
16:30 68 &7 67 65
17:00 68 68 68 65
17:30 69 68 68 66
18:00 69 68 68 66
18:30 69 68 68 67
19:00 68 68 68 &7
19:30 68 68 88 67
20:60 68 68 68 67
20:30 68 68 68 a7
21:00 68 68 68 67
21:30 68 69 89 67
21:30 Load reduced to the rated current for 1Hr.
22:00 68 68 70 67
22:30 68 68 Gg 67
22:30 Shut down for series & common wndg. Resistance
2315 Re-energised for IV - LV combination.
23.45 64 64 68 66
0.15 62 63 68 65
0.15 ONAN Temperature rise test completed

REMARK : 1. 0.7 refers fo installed oil temperature indicator.

2. W.T.} refers to installed winding temperature indicator.

TEST PASSED SATISFACTORILY.

Witnessed By:

Checked By: %\

)

Tested By: 7N 4‘

Transtormer (11) Division, Kanjur {E}, Mumbai 400 042. Tel: 81-22-5782451 , Fax : 91-22-5783271
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TEST RESULT

TEMPERATURE RISE TEST

DATE :  14/05/2016 W.0. NO,: T10660 SERIAL NO. : T10660/1
MVA: 400 CUSTOMER : PGCIL COOLING TYPE: ONAF
Tap No. = 17
Losses o be Supplied = No Load Loss +  (400/500)2 x Load Loss
= 78 +  (400/500)2 X 101412 = 727.04 KW
Losses Supplied = 727 KW
) . . . R Cooler | Cocler |Cooler] Cooler
Time Volis AMPS | Loss Ambient Temperature {°C) Top Qil} Qil Rise Top 1 BtmA1 | Top2 | Btm.2
(Hrs) (k) A | W) | A ] 8 | C D Avg. | (°C) (%) %] (°C) | °C) | (C)
1:00 Temperature rise test started

1:30 39.64 141 | 727.20| 344 | 342 34.2 34.4 34.30 59.3 25.00 58.3 406 59.6 | 40.1
2:00 39.56 1.40 | 727.20| 343 [ 3441 34.0 34.2 34.15 63.8 29.65 62.6 38.8 64.8 39.1
2:30 39.70 141 [727.20| 344 341 339 34.0 34.03 66.7 32.67 65.9 387 67.9 39.0
3:00 39.75 1.4t | 727.10] 3441 34.0 33.8 33.9 33.95 68.3 34.35 68.0 39.2 69.6 39.8
3:30 38.72 141 {72720 33.8{ 339 33.6 339 33.80 68.3 34.50 68.3 39.3 69.7 39.8
4:00 39.73 141 {72780} 33.7{ 33.8 335 33.8 33.70 68.1 34.40 68.1 39.2 69.5 38.7
4:30 39.76 141 {72780 33.6 § 33.7 334 33.8 33.63 68.0 34.37 67.9 39.1 69.3 39.5
5:00 39.53 141 72730 33.5 1 33.6 334 33.8 33.58 67.8 34.22 67.8 39.0 69.3 397
5.30 39.58 1.41 (72740 335 | 33.6 33.3 33.8 33.55 8.0 34.45 67.9 38.9 69.4 | 39.6
6:00 39.69 141 | 72710 334 | 33.5 33.2 33.8 33.48 68.5 35.02 68.3 38.8 69.9 39.7
6.30 39.60 141 |727.50| 334 | 334 33.2 33.7 33.43 68.8 35.37 68.7 38.9 70.2 39.7

7:00 39.97 1.41 | 727.60| 33.2 | 333 33.2 33.8 33.38 68.9 35.52 68.8 39.0 70.3 39.7
7:30 39.78 141 | 727.80f 33.3 | 334 333 33.9 33.48 69.1 35.62 68.9 39.4 7¢.4 39.9
8:00 39.66 1.41 | 72710 33.6 | 33.8 334 34.0 33.70 69.2 35.50 68.9 39.7 705 | 403
8:30 39.67 141 | 727.90| 33.9 | 337 33.6 34.3 33.88 69.2 35.32 69.1 401 706 | 404
9:00 39.88 141 | 72760 344 | 344 34.0 34.8 34.40 694 35.00 69.2 40.5 70.7 41.2

9:30 39.90 1.41 | 733.207 350 | 35.0 34.5 35.2 34.93 69.4 34.47 69.2 40.8 708 | 414
14:00 39.84 141 | 732.00] 358 ] 358 35.2 359 35.68 6§9.7 34.02 §9.5 41.7 710 | 418
10:30 39.79 141 [730.80; 365 365 359 36.7 36.40 70.0 33.60 9.9 42.2 713 42.5
11:00 3977 1.4t | 73080} 37.2 | 37.2 36.6 37.3 37.08 70.4 33.32 70.2 426 7.7 43.0
11:30 39.90 141 {73240| 379 379 ar.2 379 37.73 709 33147 70.7 43.2 724 43.8
12:00 39.85 1.41 | 731.60| 38.7 | 386 38.0 38.6 38.48 71.3 32.82 71.2 43.9 726 1 444

12:00 Load reduced to the rated current for 1 Hr.

12:30 39.1 | 39.0 38.4 39.0 38.88 7.5 32.63 71.5 44,2 728 | 446

) Shut down for series &
13:00 common wndg. Resistance 38.2 | 3941 38.6 393 | 3905 70.8 31.75 70.9 44.1 720 | 4486

14:00 Re-energised for iV - LV combination.

14:30 299 | 394 | 390 | 400 | 2058 | 642 | 2463 | 645 | 435 | 642 | 439

s50p | ShutdownforiVwndg. | .00 | 595 | 394 | 400 | 3063 | 637 | 2408 | 640 | 432 | 648 | 442
Resistance

15:00 ONAF Temperature rise test completed

TEST PASSED SATISFACTORILY.

Witnessed By : Checked By : %‘ .

=

Tested By :
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CG Power System TEST RESULT
Transformer (T1) Division

TEMPERATURE RISE TEST

DATE : 14/05/2016 W.0. NO.: T10660 SERIAL NO. : T10660/1
MVA: 400 CUSTOMER : PGCIL COOLING TYPE: ONAF
Calculations : FOR SERIES  WINDING
1) Top ofl rise at steady state = 3282 °C
2) Hot resistance at shutdown = 171.317  milli ohms
3) Cold resistance = 154.89 milli chms
4) Avg temp for Cold resistance = 4205 °C
5) Wdg. temp al shutdown = 7143 °C
=[{(Hot Res at Shutdown){Cold Res)}*(235+avgtemp for cold R)]-235
6} Avg ambient at shutdown = 3305 °C
7) Avg. oil rise at shutdown = 1820 °C
= Qil rise at shutdown - (cooler average temp)
8) Avg. Oil Rise a steady state = 1895 °C
= Qil rise al steadystate - (cooler average temp)
9) Gradient = 14.18 °C
= winding temp at shutdown - Avg ambient at shutdown - Avg Oil Rise at shuidown
10) Winding Temp Rise = 3313 °C
= Avg oil rise at steady state + Gradient
11) Hot Spot Temperature 7126 °C
= Top Ol Rise + ( 1.3* Gradient ) + Yearly Average Ambient { i.e. 20 )
Witnessed By: Checked By: Tested By: % ¥ ~——"
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%(ure-lll

TEST RESULT

TEMPERATURE RISE TEST

SERIAL NO.: T106601

DATE :  14/0512016 W.0. NO.: T10660
MVA: 400 CUSTOMER: PGCIL COOLING TYPE: ONAF
Series Wndg.

Timo | o

5E 17119 HOT RESISTANCE FOR SERIES WINDING
3.0 170.60

3.5 1649.76

4.0 169.53

45 169.30° 17200 . ;

50 169.09 v = 0.007%¢ - D452+ 171387
5.5 168.90

6.0 168.70 [

6.5 168,52 17100 N\~ -
7.0 168.33 :

75 168.17

8.0 168.00

85 167.84 ;

9.5 167.53 &

10.0 167.40 =

10.5 167.26 = :

110 167.13 B LBO00 oo et

11.5 166,99 -E :

128 166.88 e

12.5 166.75 z

13.0 166.65 F '

13.5 166.54 T 16800

14.0 166.43 :

14.5 166.31

15.0 166,21 :

15.5 166.12 LETLIO oo mommrmemmimms s ssin N

160 166.02 ;

16.5 165.92

17.0 165.83

1.5 165.76 !

18.5 165,93

19.0 1656.51

195 165.42 ;

20.0 1656.35 165.00

205 165.28 :

210 165.21

2156 165.14

22.0 165,07

23.0 164.95

23.5 164.85

240 164.83 ‘

24.5 164.77 1B b e

250 164.71

eE YT 0.0 5.0 100 15.0 20.0 25.0 30.0 35.0
26.0 164.59 time in min

26.5 164.53

27.0 1654.47

215 | 16441 N
28.0 164.36 T

28.5 164.31

29.0 164.26

28.5 164.21

30.0 164.17

TEST PASSED SATISFACTORILY.

Witnessed By:

I3
Checked By: y/J
LS

Tested By: ¢+ ”""—’:J’

Transformer {11} Division, Kanjur (E}, Mumbai 400 042. Tek: 91-22-5782451 ; Fax : 91-22-5783271
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CG Power System TEST RESULT
Transformer (T1) Division

TEMPERATURE RISE TEST

DATE :  14/05/2016 W.0. NO.: T10660 SERIAL NO. : T10660/1
MVA 400 CUSTOMER : PGCIL COOLING TYPE: ONAF
Calculations : FOR COMMON WINDING

32.82 °C

1

1) Top oil rise at steady state

1§

2) Hot resistance at shutdown 191.715 milli ohms

172.350 milli chms

3) Cold resistance

4} Avg temp for Cold resistance = 42.05 °C
5) Wdg. temp at shutdown = 73.18 °C
=[{{Hot Res al Shutdown)/{Cold Res)}*(235+avgtemp for cold R)}-235

6) Avg ambient at shutdown = 39.05 °C
7) Avg. oil rise at shutdown = 18.20 °c
= (il rise at shutdown - {cooler average temp)

8} Avg. Oil Rise a steady stale = 18.95 °C
= Qil rise at steadystate - (cooler average temp)

9) Gradient = 15.93 °C

= winding temp at shutdown - Avg ambient at shutdown - Avg Oil Rise at shutdown

10) Winding Temp Rise = 34.87 °C
= Avg oil rise at steady state + Gradient

11) Hot Spot Temperature 73.53 °C
= Top Qil Rise + ( 1.3* Gradient ) + Yearly Average Ambient ( i.e. 20 )

Witnessed By: Checked By: W Tested By: <7 .V “’/"’)‘

Transformer (T1) Division, Kanjur {E), Mumbai 400 042. Tel: 91-22-5782451 ; Fax : 91-22-5783271
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TESTRESULT

TEMPERATURE RISE TEST
DATE :  14/05/2016 W.0.NO.: T10660 SERIAL NO.: T10660/1
MVA: 400 CUSTOMER : PGCIL COOLING TYPE: ONAF
Common Wndg.
Time | Resistance HOT RESISTANCE FOR COMMON WINDING
rillichm H
2.5 19131
3.0 190.68 y = 0.004x7 - 0.308x + 191.715
35 186.34 ;
40 180,63 ;
45 190.47 [ e
5.0 190.31 joI9R00
5.5 190.14
8.0 190.00
6.5 189.86
7.0 189.75 :
7.5 180.50 :
8.5 189.33
90 168.21
95 189.09
10.0 18687 |
105 188.68 :
10 183.76 190.00
115 188.65 :
12.0 188.54 E
125 188.45 s
13.0 188.36 =
135 | 188.27 E
14.0 188.17 ‘?89 00
145 188.11 £
15.0 188.00 i
15.5 187.07 ¢
16.0 18783
165 187.75
17.0 187.66 18800 pomos
175 187.60 |
18.0 187.52
18.5 187.45
10.0 187.39
19.5 187 .28 : ;
200 18?.20 H 18700 . N TRy
20.5 187.13 i
210 187.06
215 186.99
350 186.92
22.5 186.86 :
23.0 186.80 {18600 o
235 186.74 : i
24.0 186.68
24.5 186.62
250 186,56
255 186.50 : |
26.5 186.38 0.0 5.0 10.0 15.0 200 25.0 30.0 35.0
27.0 186.33 : time in min
275 186.28 :
28.0 186,23
285 186.18
290 186.13
29.5 186.09
30.0 186.03
TEST PASSED SATISFACTORILY.
Witnessed By: Checked By: "Q{‘ Tested By: £ ¢ — 3
T/
Transformer (11) Division, Kanjur {E), Mumbai 400 042, Tel: 91-22-5782451 ; Fax : 91-22.5783271
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CG Power System TEST RESULT
Transformer (T 1) Division

TEMPERATURE RISE TEST

DATE:  14/05/2016 W.0. NO.: T10660 SERIAL NO.: T106606/1
MVA : 400 CUSTOMER : PGCIL COOLING TYPE: ONAF

Calculations : FOR LV WINDING

1) Top oil rise at steady state = 32.82 °c

2) Hot resistance at shutdown = 25.209 milli ohms

3) Cold resistance = 22.818 milli chms

4) Avg temp for Cold resistance = 42.05 °C

5) Wdg. temp at shutdown = 71.08 °C

=[{{Hot Res at Shutdown){Cold Res)}*(235+avgtemp for cold R)}-235

6) Avg ambient at shutdown = 39.63 °C

7Y Avg. oil rise at shutdown = 13.73 °C

= Qil rise at shutdown - (cooler average temp)

8) Avg. Oil Rise a steady state = 18.92 °C

= Qil rise at steadystate - (cooler average temp}

9) Gradient = 17.73 °C

= winding temp at shutdown - Avg ambient at shutdown - Avg Oil Rise at shutdown

10) Winding Temp Rise = 36.65 °C
= Avg oil rise at steady state + Gradient

11) Hot Spot Temperature 75.87 °C
= Top Oil Rise + ( 1.3* Gradient ) + Yearly Average Ambient { i.e. 20 }

Witnessed By: Checked By: %Q// Tested By: 1V —/r‘}*

Transformer (11) Division, Kanjur (E), Mumbai 400 C42. Tel: 91-22-5782451 ; Fax : 91-22-5783271

Page 131 of 14%3



TEST RESULT

TEMPERATURE RISE TEST

SERIAL NO. : T10B60/1

DATE :  14/05/2016 W.0.NO.: T10660
MVA 400 CUSTOMER : PGCIL COOLING TYPE: ONAF
LV Wndg.
Ti Resistance
M€ 1 enifliohm
10 25012 HOT RESISTANCE FOR LV WINDING
35 24.944
:g gjg:g y= 0.002x® - 0,104x + 25.209
5.0 04,748 ‘ 25.400 T S
5.5 24.692
5.0 24.638
6.5 24.588 :
7.0 24.542 55200 koo -
7.5 24.498 ;
8.0 24.456
8.5 24.418
9.0 24.382 : :
10.0 24.314 :
10.5 54,582
11.0 24.754 e
11.5 24.226 T - 11 R, R
12.0 24.200 = ‘
12.5 24.174 E
13.0 1 24150 =
13.5 24128 2
14.0 24108 £ 24600
145 | 24.084 F
15.0 24.066
15.5 24.046
16.0 24.028 24.400
16.5 24.010
17.0 73.694
175 23.978
18.0 23.962
185 23046 : 24,200 o
19.0 23.932 : :
185 23.918
20.0 23.904 :
20.5 23.802 T N B
21.0 23.878
215 23.868
22.0 73856
22.5 73.844
730 23.832 23300 ;

235 23.822
240 23.812
245 | 23.502 i
25.0 23.792 23.600 et o

250 % I
56.0 55554 0.0 5.0 16.0 15.0 200 25.0 30.0 35.0
26.5 23.764 time in min

27.0 23.756
27.5 23.748
28.0 23.740

28.5 23.732
20.0 23.724
29.5 23.716
30.0 23.706

TEST PASSED SATISFACTORILY.

Tested By: < ° i _—/"}"‘

Witnessed By: Checked By: 9/) y

Transformer (11) Division, Kanjur {E}, Mumbaf 400 042. Tel: 91-22-5782451 ; Fax 91.22-5783271
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CG Power System TEST RESULT
Transformer (T4) Division
TEMPERATURE RISE TEST
DATE :  14105/2016 W.0. NO, : T10660 SERIAL NO.: T10660/1
MVA; 400 CUSTOMER : PGCIL COOLING TYPE: ONAF
TIME {Hrs) WTI [°C ) HV ; WTI(*C IV ‘ WTI{*CILY | oTE{°C )
1:00 Temperature rise test started
1:30 62 62 60 64
2:09 64 63 62 64
2:30 66 66 66 64
3:00 68 68 67 66
3:30 68 68 67 66
4:00 68 68 87 66
4:30 68 68 87 66
5:00 58 il 87 66
5:30 58 68 67 66
5:00 68 58 67 66
8:30 68 68 68 8
7:00 68 59 68 87
7:30 68 69 68 87
8:00 68 69 68 &7
8:30 68 69 68 67
9:00 68 69 68 67
%M 68 69 68 67
10:00 68 69 69 67
$0:30 72 72 70 69
+1:00 72 kil 70 70
11:30 72 72 71 70
12:00 72 72 714 70
12:00 l.oad reduced to the rated current for 1 Hr.
12.30 72 72 71 70
13.00 72 73 71 70
13:00 Shut down for series & common wndg. Resistance
13.00 Re-energised for IV - LV combination.
14.30 66 66 74 i1
15.00 65 65 74 68
15.00 ONAF Temgperature rise test compleled
REMARK : 1.O.Td refors to instatled oil temperature indicator,
2. W.T.I refers to installed winding temperature indicator.
TEST PASSED SATISFACTORELY.
Witnessed By: Checked By: r Tosted By: ¢ 3} ™ 4’
\ -
Transformer {11} Division, Kanjur (E), Mumbai 400 042. Tel: 91-22-5782451 , Fax : 91-22-5783271
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TEST RESULT

TEMPERATURE RISE TEST

DATE :  14-15/05/2016 W.0. NO.: T10660 SERIAL NO. : T10660/1

MVA : 500 CUSTOMER : PGCIL COOLING TYPE: ODAF

Tap No. = 17

Losses to be Supplied =  Noloadloss +  (500/500)2 x  lLoadLoss

= 78 +  [500/500)2 x  1014.22 = 1082.22 KW
Losses Supplied = 1092 KwW
. . . . o Cooler | Cooler |Cooler| Cooler

Time Volis AMPS | Loss Ambient Temperature (*C) Top Qif] Cil Rise Top1 | BtmA | Top2| Btm2
(Hrs) (k) Kw A ] B l c D I Avg. | [FC) {°C) {°C) (°Cy [ Gy | €S
15:45 Temperature rise test started

15:45 48.85 173 | 1096 | 39.5 | 393 39.0 389 3943 | 60.5 21.07 61.0 42.8 614 | 427
16115 48.46 1.7 1102 | 393 | 389 38.8 39.6 3915 | 535 14.35 52.7 50.9 53.0 50.9
16:45 48.39 1.71 1106 | 39.1 38.8 38.7 394 39.00 | 857 16,70 55.6 52.8 56.2 53.3
17:15 48.36 1.71 1110 | 38.1 387 38.5 39.2 38.88 | 576 18.72 57.9 54.9 58.6 55.4
17:45 47.92 1.69 1094 | 39.1 38.5 384 39.2 38.80 | 60.2 21.49 60.2 58.3 61.5 58.8

18:15 47.85 1.69 1095 | 38.7 | 384 37.9 39.2 38.48 | 616 2312 61.3 59.6 62.5 60.7
18:45 47.88 1.69 1093 | 384 | 37.7 37.8 39.0 38.23 | 628 24.67 63.2 59.3 63.9 60.0

19:15 47.88 1.69 1093 | 37.8 | 37.2 37.3 385 37.70 | 624 24.70 62.7 59.0 63.4 59.7

19:45 47.96 1.7 1096 | 375 | 367 37.0 38.2 37.35 | 621 24.75 62.4 58.3 63.1 59.4

20:15 47.94 1.69 1094 | 37.2 | 36.2 36.6 37.9 36.98 | 616 24.62 62.1 58.0 62.8 58.9
20:45 47.99 17 1093 | 37.0 § 359 36.4 37.6 36.73 | 614 24.67 61.9 58.2 62.6 58.8
21115 47.93 1.7 1093 | 36.7 | 35.6 36.1 37.2 36.40 61 24.60 82.7 57.6 62.4 58.3
21:45 47.87 1.69 1093 | 367 | 355 35.8 36.9 3623 | 609 24.67 61.5 58.2 62.2 58.1

22:15 47.92 1.7 1093 | 36.6 | 35.4 35.7 36.7 36.10 | 60.8 24.70 61.4 57.7 62.1 58.1

22:45 47.98 1.7 1084 | 36.5 | 354 35.6 36.5 36.00 { 60.6 24.60 61.2 57.2 61.9 58.0
23115 47.96 1.7 1095 | 36.5 | 353 357 36.3 3595 | 60.7 2475 61.2 57.2 61.9 58.0
23:45 47.99 1.7 1094 | 364 1 352 35.6 364 3590 | ©60.6 24.70 61.0 57.3 61.8 57.9
15 47.90 1.69 1093 | 36.2 | 351 35,5 36.3 3578 | 60.5 24.72 60.9 57.2 61.7 | 57.9
0:45 47.92 1.7 4093 | 358 | 24.8 35.2 36.3 3553 | 604 24.87 60.9 56.9 61.6 57.6

1:15 47.86 1.7 1093 § 358 | 345 349 36.0 3530 | 60.2 24.90 60.7 56.9 614 57.5
1:45 47.99 17 1093 [ 353 | 343 347 35.9 3505 | 60.1 25.05 60.6 56.9 613 | 573

2:15 48.00 1.7 1093 | 35.3 | 34.2 34.6 35.8 3498 | 599 24,92 60.5 56.9 1.2 | 57.2

245 48.01 1.7 1094 | 353 | 34.0 34.6 35.5 34.85 | 59.7 24.85 60.2 55.9 60.9 56.9

315 48.06 1.7 1093 | 352 | 336 34.4 35.2 34.60 | 595 24.90 599 55.8 60.6 56.7
3:45 48.05 1.7 1093 | 350 { 334 34.2 35.0 3440 { 593 24.90 59.7 55.6 60.4 56.4
4:15 48.04 1.7 1093 | 348 | 3341 33.9 347 3413 | 58.0 24.87 59.5 55.3 60.2 | 56.2
4.45 48.05 1.7 1094 1 346 | 328 33.3 343 33.75 | 58.7 24.95 59.3 55.0 59.9 55.9

515 48.03 1.7 1093 | 344 | 325 33.3 343 33.63 | 5856 24.87 59.2 55.0 59.8 55.8
5:45 48.04 1.7 1094 [ 343 | 325 33.2 34.2 33.55 | 584 24.85 59.0 54.8 59.6 55.7
6:15 48.05 1.7 1093 | 343 | 326 33.2 34.0 3353 | 58.2 24.67 58.9 55.0 58.5 55.8
CONTINUE ON NEXT PAGE.........

TEST PASSED SATISFACTORILY.

Witnessed By: Checked By: \7 . Tested By: .
Transformer (T1) Division, Kanjur {E}, Mumbai 400 042, Tel: 91-22-57§2451 ; Fax : 81-22-5783271
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TEST RESULT
TEMPERATURE RISE TEST

DATE : 14-15/05/2016 W.0. NO.: T10660 SERIAL NO. : T10660/1

MVA : 500 CUSTOMER : PGCIL COOLING TYPE: ODAF

Tap No. = 17

Losses 10 be Supplied =  No Load Loss + (500/500)2 X {oad Loss

= 78 + {500/500)2 X 1014.22 = 1092.22 KW

l.osses Supplied = 1092 KW
Time Volts AMPS ¢ Loss Ambient Temperature (°C) Top Gili Oil Rise ('I:'{;c;f? %?;Iir (;z;le;r (;rt}:;i.ezr
s | (v) wlalel cl o lagtical colealca o] co

CONTINUED.....oocociieneee
6:45 48.04 1.70 1093 | 34.4 32.8 331 33.7 33.50 58.2 2470 58.9 55.0 59.5 55.6
7:15 48.05 1.70 1093 | 34.3 33.2 32.8 336 33.48 58.3 24,82 58.9 55.0 58.5 55.6
7:45 48.03 1.70 1093 | 345 337 32.9 337 33,70 58.5 24.80 59.1 55.4 59.7 55.8
8:15 45.06 1.70 1093 | 352 344 33.3 34.0 34.23 58.9 24.67 59.5 56.0 60.1 56.3
8:45 48.03 1.70 1093 | 358 35.2 339 344 34.85 59.4 24.55 60.0 56.3 60.6 56.8
9:15 48.63 1.69 1094 | 36.8 359 34,6 353 35.65 59.9 24.25 60.5 56.8 61.1 57.3
9:45 48.10 1.69 1004 | 37.5 36.6 354 36.0 36.38 60.6 24.22 61.0 58.0 62.0 58.0
1315 48.16 1.70 1093 | 38.2 37.5 36.0 36.5 37.05 61 23.95 61.5 58.0 62.2 58.6
10:45 48.06 1.70 1100 | 38.0 38.1 36.7 37.3 37.78 61.7 23.92 62.3 58.6 62.8 59.2
11:15 48,03 1.70 1098 | 39.6 38.6 374 38.0 38.40 62.3 23.90 62,7 59.1 63.4 59.8
11:45 48.02 1.70 1096 | 401 39.1 380 38.6 38.95 62.8 23.85 63.3 59.7 63.9 60.3
12:15 A47.97 1.70 1098 | 40.4 38.6 38.4 39.0 39.35 63.2 23.85 63.7 60.2 64.3 60.7
12:45 47.95 1.70 1099 | 40.6 39.8 38.8 39.4 39.65 63.7 24,05 64.1 60.4 64.7 61.1
13:15 47.98 1.70 1096 | 41.0 40,2 39.2 399 40.08 64 23.92 64.6 60.9 64.2 61.6
13:45 47.97 1.70 1095 | 4141 40.3 39.5 40.2 40.28 64.3 24.02 64.8 81.1 65.4 61.7
14:15 47.91 1.69 1089 | #1.3 40.6 39.6 40.4 40.48 64.7 24,22 65,1 61.4 65.7 62.1
14:45 47.90 1.69 1085 | 414 40.7 38.7 40.5 40.58 65.1 24,52 65.3 61.6 66.0 62.4
14:45 toad reduced to the rated current for 1 Hr,
15:15 415§ 40.8 40.0 40.6 40.73 63.7 2297 64.1 60.4 64.5 61.2
15:45 cosn:';:o?::;;’fs::i‘:aie 412 | 406 | 398 | 406 | 4058 | 625 | 2193 | 63.0 | 595 | 634 | 60.2
16:30 Re-Energized transformer for IV/TV combination @ Rated Current
17:00 39.9 39.5 39.0 39.8 38.55 54.5 14.95 54.6 51.5 53.9 52.0
1730 | ShutdownforlVwndg. | .97 | 393 | 386 | 304 | 39.25| 535 | 1425 | 535 | 511 | 535 | 513
Resistance
ODAF Temperature rise test completed
TEST PASSED SATISFACTORILY.
W AT
Witnessed By: Checked By: }) o “Tested By:

l/‘
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CG Power System TEST RESULT

Transformer (T1) Division

TEMPERATURE RISE TEST

DATE : 14-15/05/2016 W.0. NO. : T10660 SERIAL NO.: T10660/1
MVA : 500 CUSTOMER : PGCIL COOLING TYPE: ODAF
Calculations : FOR SERIES WINDING
1) Top oil rise at steady stale = 24.52 °c
23 Hot resistance at shutdown = 170.160  milliohms
3) Cotd resistance = 154.89  milli ohms
4) Avg temp for Cold resistance = 4205 °C
5) Wdg. temp at shutdown = 68.36  °C
=[{{Hot Res at Shutdown)/(Cold Res)}*(235+avgtemp for cold R)]-235
6) Avg ambient at shutdown = 4058 °C
7) Avg. oil rise at shutdown = 2025 °C
= Ol rise at shutdown -~ (cooler average temp)
8) Avg. Oif Rise a steady state = 2270 °C
= Oil rise at steadystate - {cooler average temp}
9) Gradient = 8.54 °C
= winding temp at shutdown - Avg ambient at shutdown - Avg Oil Rise at shutdown
10) Winding Temp Rise = 3123 °C
= Avg oll rise at steady stale + Gradient
5562 °C

11) Hot Spot Temperature

= Top Oil Rise + { 1.3* Gradient } + Yearly Average Ambient (ie. 20)

Witnessed By Checked By:

Tested By: (¥ —/}—

Transformer (T1) Division, Kanjur (E}, Mumbai 400 042, Tel- 91-2}8‘782451 ; Fax : 91-22-5783271
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TEST RESULY

TEMPERATURE RISE TEST

SERIAL NO.: T10660/1

DATE :  14-15/05/2016 W.0.NO.: T10660
MVA, ; 500 CUSTOMER : PGCIL COQLING TYPE: ODAF
Series Wndg.
. Resistance
Time | iiohm
20 16959 HOT RESISTANCE FOR SERIES WINDING
25 169.14
3.0 168.82
35 168.52
4.5 167.94 :
5.0 167.67 v = 0.008%7 - 0.528x + 170.160
55 167.43
6.5 166.94
7.0 166.72
75 166.51 F1T: VY . p—
8.0 166.30
8.5 166.10
9.0 165.91
95 165.73 £ 16800
10.0 165.55 =
105 165.38 £ ‘
1.0 165.21 £ :
115 | 16505 g 6700
12.0 164.90 £ '
1285 164.74 ] :
13.0 164.651 T 16600 b N
13.5 164,46
14.0 164,33
145 164.20
15.0 164.07 165,00 Fommssiims e
155 163.95 :
16.0 163.82
16.5 163.71 ‘
17.5 163.48
180 | 16337 :
18.5 163.27 163.00
19.0 183,17 :
i9.5 163.07
200 | 16297 5
20.5 162.87 15200
210 162.78 :
21.5 162.69
22.0 162.60 |
225 | 16251 16100
23.0 162.42
23.5 162.35 |
24.0 162.27 16000 G
gg'g ]gg'lg 0.0 5.0 10.0 15.0 200 25.0 0.0 35,0
255 162.03 time in min
26.0 161.95
265 161.88
27.0 16181
27.5 181.74 -
280 161.67
28.5 161.60
29.0 161.53
29.5 161.47
30.0 161.42
TEST PASSED SATISFACTORILY.
Witnessed By: Checked By: [}/ Tested By: . § '-—A'_

1

[

Transformer {T1) Division, Kanjur (E), Mumbai 400 042. Tel: 91-22-5762451 ; Fax : 91-22-5783271
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CG Power System TEST RESULT
Transformer (T1) Division

TEMPERATURE RISE TEST

-

DATE:  14-15/05/2016 W.0. NO.: T10660 SERIAL NO. : T18660/1
MVA . 500 CUSTOMER : PGCIL COOLING TYPE: ODAF

Calculations : FOR COMMON WINDING

1} Top oil rise at steady state = 24.52 °C

2) Hot resistance at shutdown = 191.099 milli ohms

3) Cold resistance = 172.35 milli chms

4) Avg temp for Cold resistance = 4205 °C

5) Wdg. temp at shutdown = 72.19 °C

=[{(Hot Res at Shutdown)/{Cold Res)}*(235+avgtemp for cold R)}-235

8) Avg ambient at shutdown = 40.58 °C

7} Avg. oil rise at shutdown = 20.25 °C

= Qil rise at shutdown - (cooler average temp)

8) Avg. Oil Rise a steady state = 22.70 °C

= Oil rise at steadystate - (cooler average temp)

9) Gradient = 11.36 °C

= winding temp at shutdown - Avg ambient at shutdown - Avg Oil Rise at shutdown

10) Winding Temp Rise = 34.06 °C

= Avg oil rise at steady state + Gradient

58.28 °C

11) Hot Spot Temperature

= Top Oil Rise + ( 1.3* Gradient ) + Yearly Average Ambient { i.e. 20 )

Witnessed By: Checked By: /V
\ )

Tested By: (’\r—~—/.)_ .

Transformer {11) Division, Kanjur (E), Mumbai 400 042. Tek 91-22-5782451 ; Fax : 91-22-5783271
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TEST RESULT

TEMPERATURE RISE TEST
DATE:  14/05/2016 W.0.NO.: T1066D SERIAL NO.: T10660M
MVA : 460 CUSTOMER : PGCIL COOLING TYPE: ONAF
Common Wndg.
Time | Resistance HOT RESISTANCE FOR COMMON WINDING
milliohm
20 190.50
25 190.29
3.0 190.07 y = 0.005x? - 0.395x + 191.099
3.5 189.85
40 1890.64 192.00 o
45 180.44
5.0 189.24
55 189.06
6.0 188.87
65 | 186.70 191.60
7.0 188,53
75 188.36
8.0 188.21
B.5 188.05 190.00
9.0 187.90
95 187.76
10.0 187.61 ;
105 187.48 :
110 [ " 187.34 g18900
115 187.21 s
12.0 187.09 g
125 186.96 e
13.0 186.84 $188.00
135 186.73 =
14.0 186.61 a
14.5 186.50 S
15.0 186.38
155 186.27 187.00
16.0 186.18
16.5 185.97
17.0 185.90
17.5 185.88 186.00
18.0 185.78
18.5 185.60
19.0 185.60
19.5 18550 185.00
20.0 185.41
205 185.33
21.0 185.24
215 185.17
22.0 185.08 184.00
225 185.00
23.0 184.92
235 184.84
240 184.79 183.00 . ST - e
24.5 184.69
550 5462 0.0 5.0 10.0 15.0 200 25.0 30.0 35.0
255 184.55 time in min
26.0 184.48
26.5 184,41
27.0 184.34
275 184.27 ) T - -
280 184.20
285 184.13
29.0 184.07
29.5 184.01
30.0 183.98
TEST PASSED SATISFACTORILY.
Witnessed By: Checked By: Tested By: d N ""/":"—
4
Transformer (T1) Division, Kanjur (E), Mumbai 400 042, Tel: 91.22-5782453/ Fax : 91-22-5783271
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CG Power System TEST RESULT
Transformer (T1) Division

TEMPERATURE RISE TEST

DATE : 14-15/05/2016 W.0. NO.: T10660 SERIAL NO.: T10660/1
MVA 500 CUSTOMER: PGCIL COOLING TYPE: ODAF

Calculations : FOR LV WINDING

1) Top oil rise at steady state = 24 52 °C

2) Hot resistance at shutdown = 25.040 milli chms

3) Cold resistance = 22.818 milli ochms

4} Avg temp for Cold resistance = 42.05 °c

5} Wdg. temp at shutdown = 69.03 °c

=[{{Hot Res at Shutdown)/(Cold Res)}*(235+avgtemp for cold R}]-235

6) Avg ambient at shutdown = 39.25 °C

7) Avg. oil rise at shutdown = 13.10 °C

= Qil rise at shutdown - (cocler average temp)

8) Avg. Oil Rise a steady state = 22.70 °C

= Qil rise at steadystate - {cooler average temp)

= 16.68 °C

9) Gradient
= winding temp at shutdown - Avg ambient at shutdown - Avg Oil Rise at shutdown

10) Winding Temp Rise = 39.37 °C
= Avg oil rise at steady state + Gradient

11) Hot Spot Temperature 66.20 °’c
= Top Oil Rise + { 1.3* Gradient ) + Yearly Average Ambient ( i.e. 20 y

Witnessed By: Checked By: y_&(/ Tested By: o ¥ __/J‘—f

Transformer (T1) Division, Kanjur (E), Mumbai 400 0’42/@: 91-22-5782451 ; Fax : 91-22-5783271
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TEST RESULT

TEMPERATURE RISE TEST

SERIAL NO.: T10660/1

DATE :  14-15/05/2016 W.0. NO. : T10660
MVA : 500 CUSTOMER : PGCIL COOLING TYPE: ODAF
LV Wndg.
Time Res_iglance
milliohm

2.5 24.914

3.0 24788

3.5 24.684

4.0 24.582

45 24.494 HOT RESISTANCE FOR LV WINDING
5.0 24.410

5.5 24,334

6.0 24.262 y = 0,003x? - 0.139x + 25.040

6.5 24198 .

7.0 24136 25200

7.5 24,082

8.0 24.028 :

8.5 23.980 25.000

9.0 23.936

9.5 23.894

10.0 23.856

10.5 23.820 24.800

11.0 23.786

11.5 23,754

12.0 23.726

12.5 | 23.608 24.600

13.0 23.672
13.5 23.648

14.0 23.626
14.5 23.604
15.0 23.584

156.5 23.566
16.0 23.548

16.5 23,530
17.0 23.514
17.5 23.500
18.0 23.486
18.5 23.472
18.0 23.460
19.5 23.448
2090 23.436

20.5 23.424
21.0 23.414

215 23.404
220 23.394
22.5 23.384
23.0 23.374
23.5 23.366
24.0 23.358
24.5 23.350
250 23.342
25.5 23.336
26.0 23.328
26.5 23.322
27.0 23.314
27.5 23.308
28.0 23.302
28.5 23.296
29.0 23.290
29.5 23.284

30.0 23.280

TEST PASSED SATISFACTORILY.

g

resistamig in mili ghm
& ]
[m]
o

24000

23.800

23,400

23.200

23.000

0.9 5.0 10.0 15.0 20.0 25.0 30.0 35.0

time in min

Witnessed By:

Checked By:/,)?(/ Testedfyi v ——-4 .

Transformer (T1) Division, Kanjur (E}, Mumbai 400 042. Tel: 97.22-578245% Fax : 91-22-5783271
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CG Power System
Transformer (T1) Division

TEST RESULT

DATE : 14-15/05/2016 W.O.NO.: T10660 SERIAL NO.: T10660/1
MVA : 500 CUSTOMER : PGCIL COOLING TYPE: ODAF
TEMPERATURE RISE TEST

TIME WTI TIME WTI

(Hrs) o Mav [ v | v oTi HV v LV
15:45 ODAF STARTED 6:15 62 68 66 60
15:45 60 63 62 53 6:45 62 (]3] 66 59
16:15 59 64 62 56 7:15 62 68 66 59
16:45 59 64 62 56 745 62 68 66 59
17:15 59 64 62 58 8:15 62 68 66 58
17:45 60 65 63 59 8:45 62 68 66 59
18:15 62 68 66 62 815 62 68 66 59
18:45 62 68 66 63 9:45 62 68 66 60
19:15 62 68 66 63 10:15 62 68 66 61
19:45 62 68 66 62 10:45 62 68 66 61
20:15 62 68 67 62 11:15 62 68 66 62
20:45 63 68 67 62 11:45 62 68 66 62
21:15 62 68 66 61 12:15 62 68 67 62
21:45 63 68 67 6t 12:45 62 68 a7 62
22:15 63 68 67 61 13:15 62 68 67 62
22:45 63 68 67 61 13:45 62 68 67 62
23:15 63 68 67 61 14:15 63 68 67 63
23:45 63 68 67 61 14:45 63 70 67 63
0:15 63 68 67 61 14:45 RATED CURRENT APPLIED
0:45 63 68 67 61 15:16 63 68 67 63
1:15 63 68 67 61 15:45 63 68 66 63
1:45 62 68 66 60 15:45 SHUT DOWN HVIIV

2:16 62 68 66 60 16:30 RE-ENERGIZED IVITV
2:45 62 68 66 60 17:00 59 68 67 66
315 62 68 66 60 17:30 58 67 66 68
3:45 62 68 66 60 17:30 SHUT DOWN LV

4:15 62 68 66 60 17:30 ODAF COMPLETED

4:45 62 68 66 60

515 62 68 66 60

5:45 62 68 66 60

TEST PASSED SATISFACTORILY.
Witnessed By : Checked By : TestedBy: <- N ’_’/1/
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CGL/TY/TTR/T10660/1

ISOAEC 17025
NABL NO.T1620

TEST CERTIFICATE
CG Power Systems

Transformer (T1) Division

Smart solutions.
Strong relationships

MVA : 500

Date : 15/05/2016 W.0O.No:T10660

Customer : PGCIL

Serial No : T10660/1

MEASUREMENT OF POWER TAKEN BY COOLER CIRCUIT

NO OF FANS RUNNING = 12 NOS.

NO OF PUMPS RUNNING = 2 NOS.

WITNESSED BY

Average voltage L-L 406.38 V
Total Current 26.95 A
Measured frequency 50 Hz
Measured Loss 14.156 kW
TOTAL LOSS =14.156 kW
GUARANTEED LOSS = 16.5 kW

CHECKED BY

TESTED BY

I

o N —F

Transformer (T1)} Division, Kanjur {(E), Mumbai - 400042, Tel - 9122 6755 B8275/74/73
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CGL/T1/TTR/T10660/1

TEST CERTIFICATE

CG Power Systems

ISC/EC 17025 Smart solutions.

NABL NO.T1620 Transformer {T1) Division Strong relationships
Date : 11/05/2016 W.O0.No:T10660 Serial No : T10660/1
MVA : 500 Customer : PGCIL

MEASUREMENT OF ZERO PHASE SEQUENCE IMPEDANCE

|CO0Iing Type : ODAF [500 MVA] Frequency : 50 Hz]

|Suppty : HV lShort Circuit @ - lOpen IV ‘ J

Supply given between 3-phase terminals shorted together and Neutral terminal.
Another winding 3-phase terminals kept open.

Tap No. | U Rated I Rated U Meas. I Meas, Ohms Y%z at 50 Hz| Frequency
[kv} [Amp] [kv] [Amp] [3v/1] {Hz)
9 40{).0000 721.71 16.095 240.585 200.698 62.717 50
[cooling Type : ODAF [500 MVA]] Frequency : 50.001 Hz
|Supp1y : HV IShort Circuit : IV Open : -

Supply given between 3-phase terminals shorted together and Neutral terminal.
Another 3-phase winding terminals shorted together with Neutral terminal.

Tap No. | U Rated 1 Rated b Meas, 1 Meas. Chms %2Z at 50 Hz | Frequency
[kv] {amp] [kV] fAmp] [3v/1] (Hz)
9 400.0000 721.71 3.271 240.855 40.742 12.732 50.001
ICooIing Type : ODAF [500 MVA] Frequency : 50 Hz
lSuppIy LIV IShort Circuit : - Open : HV J

Supply given between 3-phase terminals shorted together and Neutral terminal.
Another winding 3-phase terminals kept open.

Tap No. | U Rated I Rated U Meas. I Meas. Ohms %Z at 50 Hz | Frequency
[kvi [Amp] [kv] (Amp] [3v/1] (Hz)
g 220.0000 1312.2 6.758 437.740 46.32 47.846 50
WITNESSED BY TESTED BY CHECKED BY
» \\ ¢ !
2 5
\OJ”\

Transformer (T1) Division, Kanjur (E), Mumbai - 400042, Tel - 9122 6755 B275/74/73
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//@ﬂ;;@;% CGL/T1/TTR/T10660/1
HAYE
oo TEST CERTIFICATE
CG Power Systems ]
ISOMNEC 17025 .. Smart solutions.
NABL NO.T1620 Transformer {T1) Division Strong relationships
Date : 11/05/2016 W.0.No:T10660 Serial No : T10660/1
MVA : 500 Customer : PGCIL
]Cooiing Type : ODAF [500 MVA] frequency : 50.002 HZJ
]Supply IV |Short Circuit : HV Qpen : - J
Supply given between 3-phase terminals shorted together and Neutral terminal.
Another 3-phase winding terminals shorted together with Neutral terminal.
Tap No. U Rated I Rated I} Meas. I Meas. Ohms %Z at 50 Hz{ Frequency
[&v} [Amp] [kv] {Amp} [3v/1] {Hz)
G 220.0000 1312.2 1.380 43B.515 9.441 9.749 50.002
WITNESSED BY TESTED BY CHECKED BY
‘ :\. ) (O
L’
Transformer {T1) Division, Kanjur (F}, Mumbai - 400042, Tel - 9122 6755 8275/74/73
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CGL/TYTTIR/TI0660/1
TEST CERTIFICATE
CG Power Systems
ISGAEC 17025 .. Sman solutions.
NABL NO.T1620 Transformer {T1) Division Strong relationships
Date : 15/05/2016 W.0.No:T10660 Serial No : T10660/1
MVA :500 Customer : PGCIL
MEASUREMENT OF ACOUSTIC NOISE LEVEL
[ Noise level measured in accordance with specification : NEMA-TR1 I
Test Conditions
Excitation voltage[kV] 2 33 Tap position . 9
Test Frequency[Hz} : 50 Guaranteed Noise Level {dB] . 80 (MAX)
Transformer Energised at Rated Voltage
. Cooling .
Before Energising Transformer After de-enrgising Transformer
Ambient {(dB) ODAF (dB) Ambient (dB)
Point 1/3rd 2/3rd . 2/3 rd 1/3rd 2/3rd
No Height Height |/3Td Height Height Height Height
1 66.5 67.1 77.6 78.2 66.8 67.1
2 77.8 78.1
3 779 78.3
4 78.1 78.6
5 66.6 67.2 78.3 78.8 66.7 66.9
6 78.2 79.2
7 78.3 78.5
8 78.1 78.6
9 77.4 78.1
i0 66.3 66.7 77.6 77.9 66.1 66.4
11 77.4 77.8
12 78.1 78.5
13 78.3 79.1
14 78.8 78.5
15 66.4 66.9 78.6 78.8 66.3 66.7
16 78.8 79.1
17 78.4 78.6
WITNESSED BY TESTED BY CHECKED BY
VAN ~'/r—,L
Transformer (T1) Division, Kanjur {E), Mumbai - 400042, Tel - 9122 6755 B8275/74/73
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CGL/TL/TTR/T10660/ L

ISONEC 17025
NABL NO.T1620

TEST CERTIFICATE

CG Power Systems

Transformer (T1) Division

Smart solutions.
Strong relationships

Date : 15/05/2016

W.0.No:T10660

Serial No : T10660/1

MVA :500 Customer : PGCIL
MEASUREMENT OF ACOUSTIC NOISE LEVEL
Transformer Energised at Rated Voltage
Before Energising Transformer Cooling After de-enrgising Transformer
Ambient {dB) ODAF {dB) Ambient {(dB)
Point 1/3rd 2/3rd . 2/3rd 1/3¢d 2/3rd
No Height Height  [/37d ”e'ghd Height Height Height
18 78 78.3
19 77.5 77.6
20 66.3 66.7 17.4 77.7 67.2 67.4
21 78.3. 78.4
22 78.2 78.5
23 77.8 78.3
24 78.6 79.1
25 66.2 66.6 78.4 79.2 66.6 66.8
26 78.8 79.4
27 78.3 78.6
28 67.1 67.2 78.5 78.9 66.5 66.4
Mean:- 66.49 66.92 78.15 78.55 66.61 66.83
Mean Avg:- 66.71 78.35 66.72
WITNESSED BY TESTED BY CHECKED BY

<N —

Transformer (T1) Division, Kanjur (E), Mumbai - 400042, Tel - 9122 6755 8275/74/73
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Semarn solplinag
Straeg relanaeships.

' CONTROL PANEL INSPECTION REPORT

500 MVA, 400/220/33kV, 3-PHASE 50 HZ AUTO

EQUIPMENT TRANSFORMER

CUSTOMER PGCIL

WORK ORDER NO. / SR. NO. | T10660/1

DATE

15/05/2016

Following tests and checks have been carried out as per drawing no. T30B1 S00MVAE:

M. BOX:
I.

N A T

3-Phase Feeder-Incoming supply change over circuit.

Power circuit fans and pumps

Control circuit fan group and pumps in Local/Remote and Auto/Manual mode.
Lamp Indication circuit.

Indication signals by simulating conditions.

500V Insulation Resistance test performed and found OK.

2.5 KV Power Frequency Test in auxiliary wiring — for 1 Minute checked.

Dimensional checking done and found Ok.

%@L

ABHIJIT PAUL SUJOY SAHA
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KARNATAKA POWER TRANSMISSION CORPORATION LIMITED
SINGLE LINE DIAGRAM of 220/66/11kV R/s, SOMANAHALLL KANAKAPURA ROAD, BENGALURU - 560116
DO.C: 1.7.1986
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220kV BUS CONFIGURATION AT 220/66/11kV STATION, SOMANAHALLI, BENGALURU
nnexure-1V

B2 BUS A2 BUS
[ N2 BUS] [S2 BUS]
L MALUR 2 N [idle]
L MALUR 1N [idle]
< 500MVAICT 3
REd _MALUR 2 [idle]
=MYLASANDRA 1
_V_ELECTRONIC CITY
’MYLASANDRA 2
}KHODAYS
_;MALUR 1 [Idle]
S00MVA ICT 2
BIDADI 1
BS B BS A
BIDADI 2
=TATAGUN|
, HAROHALLI
S00MVAICT 1
150 MVATR3 P
100 MVATR 2
150 MVATR 1 S }TK HALLI 1 [idle]
JTKHALLI 2 [Idle]
B1 BUS Al BUS
[ N1 BUS] [S1 BUS]

Page 2 of 2

Scanned with CamScanner




Annexure-V

220 kV Trippings details due to fault during April 2023 to May 2026 at 220 kV
KPTCL Substation, Somanahalli

No. of faults
SI.No Particular
2022-23 |2023-24 | 2024-25 |2025-26 | AP May
2026

1 220 kV ICT-1 1 0 2 1 1*
2 220 kV ICT-2 0 0 1 0 0
3 220 kV ICT-3 0 0 0 0 0
4 Somanahally - Mylasandra 1 0 11 1 1
5 Somanahally - Naganathapura 4 12 12 1 1
6 Somanahally - Yarendanahally 6 5 10 5 1
7 Somanahally - Khodays 3 7 4 4 4
8 Somanahally - BWSSB Tataguni 3 3 7 2 0
9 Somanahally - BWSSB Harohalli 4 7 5 1 3
10 Somanahalli-Malur-1 line 0 0 0 0 0
11 Somanahalli-Malur-2 line 0 0 0 0 0
12 220kV south bus sectionalizer 0 0 0 0 1

TOTAL 22 34 49 15 11

*Pertaining to Failure of the Transformer on 31.05.2026
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SOMANHALLI ICT-1 FAULT FEEDING FROM JAN-2026 TO MAY 2026

Annexure-VI

Fault Current kA

Fault Duration

SNI;)' Date Time Phase Relay indication (220kv side values)
Rph Yph Bph
JAN 2026 TO MAY 2026

1 ]01.03.2026 (15:00:02:292 |Rph-G BOC Stgl Pick up 2.794 0.667 0.367 11.2 ms

2 [15.03.2026 [13:34:41:098 [Rph-Yph BOC Stgl Pick up 4.785 4.001 0.816 48.198 ms

3  |06.04.2026 |13:42:43:057 [Rph-G BOC Stgl Pick up 3.527 0.923 0.653 36.66 ms

4 108.04.2026 (14:41:45:00 |Rph-Yph BOC Stgl Pick up 3.719 3.004 |(0.807 |(47.52ms

5 [21.05.2026 [23:36:36:086 [Rph-G BOC Stgl Pick up 2.395 0.537 0.499 18.3 ms

6 [29.05.2026 [17:49:40:921 [Rph-Yph BOC Stgl Pick up 3.017 2.245 0.888 67.318 ms
During through
fault, Converted

7 [31.05.2026 [20:07:37:032 |Rph-Yph BOCStglPickup  [9.243  [8.642  [0.805 ;%2'?5 tkriApYF;':L
29.475 kA
winding fault.

APRIL 2025 TO DEC 2025

8 |07.11.2025 |10:58:08:833 |Bph-G BOC Stgl Pick up 0.692 0.913 3.819 (48.97 ms

9 |12.10.2025 |13:57:49:117 |[Yph-Bph-G |BOC Stgl Pick up 0.514 1.028 |2.63 42.9 ms

10 |03.10.2025 [15:55:14:839 |Rph-Yph HVOC /LVOC Trip 1.271 9.79 0.86 680 ms

11 |23.09.2025 [10:33:20:061 |Rph-Bph-G  |BOC Stgl Pick up 2.396 0.504 1.115 18.348 ms

12 |23.09.2025 (10:07:43:048 |Yph-Bph-G BOC Stgl Pick up 0.61 1.088 (2915 [48.372ms

13 |22.08.2025 (14:42:03:355 |Rph-Yph BOC Stgl Pick up 2.827 2.189 |0.688 10.25 ms

14 |13.08.2025 |08:51:31:661 |Yph-Bph-G BOC Stgl Pick up 0.591 6.244 5.751 (47.481ms

15 |13.08.2025 |08:26:26:249 |Yph-Bph-G BOC Stgl Pick up 0.599 1.185 5.624 |48.430 ms

16 |24.05.2025 (15:42:36:607 |Rph-Yph BOC Stgl Pick up 2.532 1.944 |0.601 38.370 ms

17 [21.05.2025 [19:01:47:310 |Rph-Bph-G  [BOC Stgl Pickup  [2.424  [0.537 [2.942 |18.282 ms

18 [19.04.2025 [16:59:23:023 |Rph-Yph BOC Stgl Pick up 2.409 1.808 |0.623 29.225 ms

19 104.04.2025 [10:16:46:427 |Rph-G BOC Stgl Pick up 3.201 0.912 0.859  |46.648 ms
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20 |03.04.2025 [11:45:11:643 [Rph-Yph BOC Stgl Pick up 1.476 2.483 0.608 20.016 ms
Other Past Major Fault

21 |03.10.2024 |14:21:00.000 [Yph-G BOC Stgl Trip - 4.810 |- 1.35sec

22 |03.10.2024 |00:58:00.000 [Yph-Bph BOC Stgl Trip 3.500 3.500 - 270ms

23 |27.11.2022 [22:05:00.000 [R-Ph-G BOC Stgl Trip 5.000 - - 680ms
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