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

 
1.  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.  
 

2. 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 
and Hotlines  

KPTCL 

4. Shri M Chandra Sekhar,  Joint Director CPRI, Bengaluru 

2. Shri Paul Daniel,  Assistant Engineer  SRPC 

3. PGCIL has submitted following information. 
(a) SLD of Somanahalli POWERGRID S/s (Annexure-I) 
(b) Post failure Test Report covering Magnetic Balance Test, Magnetisation Current Test, Voltage test, 

Measurement of Winding Resistance and SFRA. (Annexure-II) 
(c) Pre Commissioning Test Report of ICT (Annexure-III) 

 
4. 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-IV) 
(c) 220 kV Line and ICT Trippings due to fault during April 2022 to May 2026 at 220 kV KPTCL 

Substation, Somanahalli. (Annexure-V) 

5. 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-I. 

6. 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.  Historical Facts of failed ICT:  
 

(i) Subject Transformer was manufactured by M/s CG Power and Industrial Solutions Ltd 
in 2016. 

(ii) The transformer was commissioned on 13.03.2017 and has been in continuous 
commercial operation since then at Somanahalli Substation of PGCIL in March, 2017.  

(iii) The transformer got faulty on 31.05.2026.  
(iv) The Subject transformer was operating on load of 170 MW before the incidence of 

failure 
 

8. Disturbance Records: 

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

 

Sl. 
No. 

Time HV-R 
(kA) 

HV-Y 
(kA) 

HV-B (kA) IV-R 
(kA) 

IV-Y 
(kA) 

IV-B 
(kA) 

Remarks 

1. 20:07:37:032 5.066 4.541 0.408 9.263 8.661 0.808 Overcurrent 
Starts 

2. 20:07:37:051 5.665 4.308 0.425 9.250 8.277 0.906 Current 
remains high 

3. 20:07:37:074 28.542 27.519 0.736 30.350 29.413 0.933 Sudden Fault 
Current rise, 
Differential 
relay operates 

4. 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 

 
 
 

(c) DR of Somanahalli Substation of PGCIL at 20:07:37:104 i.e. When maximum Fault current 
reaches. 
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(d) DR of Somanahalli KPTCL Substation at 17:47:34:139 when R-G Fault at KPTCL Harohalli line 
occurred. 

 

 
 
 

(e) DR of Somanahalli KPTCL Substation of PGCIL at 20:07:36:989 when R-Y Fault at KPTCL 
Harohalli line occurred. 

 
 
 

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-1N : 229 Ir : 610 
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1Y-1N:227.8  Iy : 1770 

1B-1N:231.4 Ib : 1 

 
(b) Magnetic Balance Test  

(i)  IV side at Tap-6:  

Applied Voltage (V) Current Measured (mA) 

2R-1N : 229.9 Ir : 1600 

2Y-1N:227.8  Iy : 5400 

2B-1N:231.4 Ib : 810 

 

(ii) HV side at Tap-6:  

1R-1N 1Y-1N 1B-1N 

229 V 0.5 V 248.8 V 

1.38 V 229 V 111.6 V 

0.144 V 0.746 V 230.4 V 

 
(c) Voltage Ratio Measurement-at Tap 6: 

Applied Voltage Voltage Measured 

1R-1N 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 oC) 
 

 1R-2R 1Y-2Y 1B-2B 

Measured Resistance (mΩ) 160.41 135.46 Not injected 

Resistance at 75 oC (mΩ) 189.79 160.27 NA 

Factor Values at 75 oC (mΩ) 148.87 147.63 148.38 

% Error -21.5 -8.5 NA 

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

 2R-1N 2Y-1N 2B-1N 

Measured Resistance (mΩ) 168.57 168 168.82 

Resistance at 75 oC (mΩ) 197.92 197.27 198.23 

Factor Values at 75 oC (mΩ) 194 192.8 193 

% Error -2.06 -2.29 -2.74 

 
(e) DGA 

 

Sample 
Date 

H2 CH4 C2H2 C2H4 C2H6 CO CO2 

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 

  
 

Sl 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: 
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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 Oil 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.  

(ii) 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.  

(iii) 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. 

(l) 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. 
(i) 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.  

(ii) 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. 

(iii)Again on 03.10.2024 at 14:21, the Transformer tripped due to fault on 220 kV 
Somanahalli-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 IV 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. 

 
 

***** 
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Annexure-V 

 

220 kV Trippings details due to fault during April 2023 to May 2026 at 220 kV 

KPTCL Substation, Somanahalli 

*Pertaining to Failure of the Transformer on 31.05.2026 

Sl.No Particular 
No. of faults 

2022-23 2023-24 2024-25 2025-26 
April- 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 
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Annexure-VI 

SOMANHALLI   ICT-1  FAULT FEEDING FROM JAN-2026 TO MAY 2026 

Sl. 

No.  
Date Time Phase Relay indication 

Fault Current kA 

 (220kv side values) 
Fault Duration 

Rph Yph Bph   

  JAN 2026  TO MAY 2026 

1 01.03.2026 15:00:02:292 Rph-G BOC Stg1 Pick up 2.794 0.667 0.367 11.2 ms 

2 15.03.2026 13:34:41:098 Rph-Yph BOC Stg1 Pick up 4.785 4.001 0.816 48.198 ms 

3 06.04.2026 13:42:43:057 Rph-G BOC Stg1 Pick up 3.527 0.923 0.653 36.66 ms 

4 08.04.2026 14:41:45:00 Rph-Yph BOC Stg1 Pick up 3.719 3.004 0.807 47.52 ms 

5 21.05.2026 23:36:36:086 Rph-G BOC Stg1 Pick up 2.395 0.537 0.499 18.3 ms 

6 29.05.2026 17:49:40:921 Rph-Yph BOC Stg1 Pick up 3.017 2.245 0.888 67.318 ms 

7 31.05.2026 20:07:37:032 Rph-Yph BOC Stg1 Pick up 9.243 8.642 0.805 

During through 

fault, Converted 

to Diff. trip Rph 

30.375 kA Yph= 

29.475 kA 

winding fault.  

  APRIL 2025 TO DEC 2025 

8 07.11.2025 10:58:08:833 Bph-G BOC Stg1 Pick up 0.692 0.913 3.819 48.97 ms 

9 12.10.2025 13:57:49:117 Yph- Bph-G BOC Stg1 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 Stg1 Pick up 2.396 0.504 1.115 18.348 ms 

12 23.09.2025 10:07:43:048 Yph-Bph-G BOC Stg1 Pick up 0.61 1.088 2.915 48.372 ms 

13 22.08.2025 14:42:03:355 Rph-Yph BOC Stg1 Pick up 2.827 2.189 0.688 10.25 ms 

14 13.08.2025 08:51:31:661 Yph-Bph-G BOC Stg1 Pick up 0.591 6.244 5.751 47.481 ms 

15 13.08.2025 08:26:26:249 Yph-Bph-G BOC Stg1 Pick up 0.599 1.185 5.624 48.430 ms 

16 24.05.2025 15:42:36:607 Rph-Yph BOC Stg1 Pick up 2.532 1.944 0.601 38.370 ms 

17 21.05.2025 19:01:47:310 Rph-Bph-G BOC Stg1 Pick up 2.424 0.537 2.942 18.282 ms 

18 19.04.2025 16:59:23:023 Rph-Yph BOC Stg1 Pick up 2.409 1.808 0.623 29.225 ms 

19 04.04.2025 10:16:46:427 Rph-G BOC Stg1 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 Stg1 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 Stg1 Trip - 4.810 - 1.35sec  

22 03.10.2024 00:58:00.000 Yph-Bph BOC Stg1 Trip 3.500 3.500 - 270ms 

23 27.11.2022 22:05:00.000 R-Ph-G BOC Stg1 Trip 5.000 - - 680ms 
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