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Report on PCB De-Chlorination Activity at KSEB, 220KV Substation Nallalam 

 

1. Introduction: 

Polychlorinated Biphenyls (PCBs) are materials that were used as a liquid dielectrics in Power 

Transformers and capacitors prior 1980s. Due to their high chemical stability, hazardous properties and 

ability to persist in the environment, these materials have serious pollution potential. These chemicals 

are classified under Persistent Organic Pollutants (POPs). Such materials, if left untraced or identified, 

will continue contaminating food, water, soil and bio accumulating for very long periods. Therefore, if 

proper care is not taken in the collection and safe disposal of these materials, the cost incurred to correct 

the consequences will be very high. 

Awareness about pollution and toxicity of PCBs had resulted in the international treaty, “Stockholm 

Convention on Persistent Organic Pollutants”. Under this convention, more than 196 countries have 

resolved to eliminate such polluting materials from their countries. India is also a signatory to this 

convention and is obliged to eliminate these types of materials. Under the guidelines of MoEFCC( 

Ministry of Environment, Forest and Climate Change) and UNIDO (United Nations Industrial 

Development Organization), the project “ Reduction and Elimination of PCBs, prioritizing the Power 

sector in India” has been taken up. Central Power Research Institute (CPRI) has been identified as the 

nodal organization for coordinating the disposal activity in the country. 
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         2. Background: 

Dr. P. Thomas, Additional Director/ HOD, Dielectric Materials Division, Central Power Research 

Institute, Bangalore visited 220 kV Substasion, Nallalam , Kozhicode on 30/06/2022.  

Detailed presentation about the PCB dechlorination activity was made by (Hybrid mode) 

Engineers connected with 220kV Substation from outside Nallalam, have attended the meeting by   

virtual mode. 

                                                                                          

       

Dr. P. Thomas, Additional Director/ HOD, Dielectric Materials Division, Central Power Research 

Institute, Bangalore visited 220 kV s/s, Nallalam , Kozhicode on 30/06/2022 

 

After the presentation, site preparation for undertaking PCB de-chlorination was discussed and a MOM 

was signed on 30.06.2022 between KSEB and CPRI. The correspondence between CPRI and KSEB is 

attached for the reference. Annexure 2 (Ref: page no.59) 

CPRI had received a email request from KSEB 220Kv Substation Nallalam, to take up this PCB de-

chlorination activity as soon as possible. Annexure 3 (Ref: page no.60) 

After series of emails received from KSEB, Dr. P. Thomas, PCB Project Leader, visited 220 kV 

Substation, Kerala State Electricity Board Ltd. Nallalam, Kozhikode, on 07.01.2023. and a MOM was 

signed between KSEB and CPRI. and had discussed about PCB de-chlorination and payment terms. 

Annexure 4 (Ref: page no.61-63) 
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Dr. P. Thomas, Additional Director/ HOD, Dielectric Materials Division, Central Power Research 

Institute, Bangalore visited 220 kV s/s, Nallalam , Kozhicode on 07/01/2023 

 

A budgetary offer along with site requirement has been sent to office of the Assistant Executive 

Engineer, 220 Kv Substation Subdivision, Kerala State Electricity Board Ltd. Nallalam, Kozhikode. 

Annexure 5 (Ref: page no.64) 

CPRI has received a letter from KSEB that 50% advance payment could not be initiated and requested   

CPRI to waive off 50% advance. Annexure 6 (Ref: page no.66) 

After approval from CPRI management, CPRI agreed to undertake PCB de-chlorination work at 220 

kV Substation Subdivision, Kerala State Electricity Board Ltd. Nallalam, without any advance with the 

condition that full amount to be paid immediately, (within15days) after the completion of work. 

Finally, CPRI has received work order from KSEB Nallalam for the dechlorination of around 136KL 

of PCB contaminated oil, Work Oder No: 121/2022-23, Dt. 27.01.2023. Annexure 7(Ref: page no.67) 
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3. PCB De-chlorination Activities Carried out at KSEB, 220KV Substation 

Nallalam from 03.03.2023 to 31.05.2023. 

 

Based on the confirmation received from Mr. Pradeep Kumar Assistant Executive Engineer, 220kV 

Substation Nallalam, CPRI team consisting of following personals visited KSEB 220kV Substation 

Nallalam on 3 March 2023 to take up the PCB de-chlorination activity. 

 

(1) Mr. Thilak A, Project Engineer 

(2) Mr. Anil Chavan, Project Engineer 

(3) Mr. Tom Jose, Project Engineer 

(4) Mr. M.Senthamilarasan, Project Engineer 

(5) Mr. Vinay A Revankar, Project Engineer 

(6) Mr. Nagaraju C B, Technician 

(7) Mr. Santhana Kumar G, Driver 

(8) Mr. Sathish Kumar M,Driver 

 

PCB team inspected the preparedness at 220kV Substation Nallalam, and found that the following 

arrangements were made ready by KSEB. 

 Levelling of ground by cementing the area near the PCB contaminated oil Transformers. 

 A storage room covered with tarpaulin and window closed with plastic sheet made ready for 

storing the sodium dispersion barrels.  

 Tanks for storing the de-chlorinated oil was provided. 

 PCB team made necessary arrangement, such as powering the stepdown transformer, checking 

the power connection, made connection from PCB contaminated transformer to PCB unit, 

water supply connection and nitrogen cylinders, etc. 

Fig.(1) 

     

Fig.(2) 

 

Figure 1&2: Levelling done for placing PCB De-chlorination unit. 
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Fig.(3) 

 

Fig.(4) 

 

Figure 3&4: PCB contaminated 220/110kV GE Make Single-Phase Transformers @ 220kV 

Substation Nallalam 

 

The room was covered with tarpaulin sheet to ensure there was no leaking during        rain.  

15KL tank for unloading of PCB treated oil is kept near the PCB unit. 

 

 

 

 

  

Figure 5: PCB accessories storage Room was 

covered with tarpaulin sheet. 

Figure 6: 15KL tank for unloading of treated 

oil kept near the PCB unit. 
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     The Earthing pole has been done and Power circuit breaker has been installed. 

 

PCB accessories storage room cleaned and windows closed with plastic sheet. 

 

 

 

   

 

 

   

Figure 7:  Earthing pole Installed. Figure 8:  Power circuit breaker box. 

 

 

 

 

Figure 9: Storage room for storing PCB 

accessories. 

Figure 10: Window of the room closed with 

plastic sheet to avoid rainwater. 
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The Prakash parcel services vehicle bearing Reg.No-MH04FJ9844 has reached KSEB, 220kv 

Substation Nallalam premises on 08.03.2023. All the PCB accessories such as step down transformer, 

sodium dispersion drums etc were unloaded.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

Figure 11: Unloading of sodium dispersion 

drums 

Figure 12: Unloading of sodium mixture  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
                            
 
 
 
         

 
Figure13:  Sodium dispersion drums kept in safe custody in storeroom. 
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Volvo truck bearing Reg. No-KA04MU6886 has reached KSEB, 220kv Substation Nallalam, 

premises on 09.03.2023. 

The PCB unit has parked at the appropriate location, after levelling done with jack. 

 

 

 

 

 

 

 

 

 

 

 
Figure14: Parking of Volvo Truck 

 
Figure15: Checking the level of PCB unit 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

  Figure 16: Fixing of exhaust vent to PCB unit. Figure 17: Sodium mixture Rotary motor 
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The fixing of ladder and other electrical connections are done. 

         Nitrogen gas line for GC was found to be in broken condition and  the same was rectified and put to use. 

 

The stepdown transformer connections, secondary connections, ladders, nitrogen manifold connection 

has been done. 

 

 

  

 

 

Figure 18: Ladders fixed to the PCB unit Figure 19: Nitrogen manifold connected  to  

PCB unit 

 

         

Figure 20: The step down transformer connected to PCB unit. 
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During the transit, the oil in the step down transformer was leaked and the same has been filled with           

the fresh transformer oil. The BDV of transformer oil was checked and found to be 78 kV. 

 

 

 

 

 

 

 

 

 

 

 

 

After the power connection and setting up of the plant, the mobile PCB de-chlorination unit was 

checked. 

Electrical connections in control panel before the commencement of operation such as electrical heater, 

pump, compressor, valves, sensors etc. also was checked. 

 

 

 

 

 

Figure 22: Checking the Electrical 

connections for main control panel 

Figure 23: Checking the nitrogen gas line  

control 

 

          

Figure 21: The step down transformer filling with fresh new oil 
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4.0Setting up of laboratory for PCB extraction. 

          The laboratory setup was made for the PCB extraction in the space provided in KSEB.      

GC-ECD used for the PCB testing was switched on and the same was calibrated using PCB standard 

1242,1254 &1260 Aroclor. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

Figure 24: Chemical lab setup for PCB 

extraction 

Figure 25: GC-ECD instrument used for PCB 

analysis 
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Sodium Dispersion Preparation Process: Around 1,360 Kg of Sodium dispersion was prepared using 

sodium dispersion unit stationed at CPRI, Bengaluru. The details of the sodium dispersion prepared is 

given in the below Table No.1. 

Table No. 1: Details of sodium dispersion prepared using Sodium dispersion unit at CPRI, Bengaluru. 

Optical microscope image analysis is carried out to measure the particle size for the sodium-dispersed 

oil (NaD) and optical images of the size of the particle (Fig. 29- Fig.32) are given below: 

 

     

 

  

Fig. 26 :Batch 1 :  Particle size in the range 10-15 µm Fig. 27 :Batch 2 :  Particle size in the range 10-15 µm 

 

    

 

    

Fig. 28 :Batch 3:  Particle size in the range 10-15 µm Fig. 29 :Batch 4 :  Particle size in the range 10-15 µm 

Batch 

No. 

Duration Date 

 

 

Sodium 

metal in 

Kg. 

Oil 

in 

Kg. 

Total 

Sodium 

dispersion 

Quantity in 

kg 

Sodium 

dispersion 

preparation 

in Hrs. 

Particle size 

in microns. 

1 13.02.2023 to 15.02.2023 136 204 340 18 10-15 

2 15.02.2023 to 18.02.2023 136 204 340 18 10-15 

3 20.02.2023 to 22.02.2023 136 204 340 18 10-15 

4 22.02.2023 to 24.02.2023 136 204 340 18 10-15 

                                                                          Total:1360 Kg 
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First Batch of PCB oil loaded into the reactor on 13.03.2023. 

New oil flushing line was found to be leaking (Near Sodium tank) during the de-chlorination process 

and later,     it was rectified. (Figure 31) 

Oil loading line was chocked, suction strainer was removed and after throughly cleaning, it was put 

back to use. (Figure 32) 

 

 

 

                

 

               

Figure 30: Sample  is collected  for PCB analysis      Figure 31: Oil Leakage observed in 

flushing line 
 

   
 

 

            
 

Figure 32: Chocked suction strainer Figure 33: Oil drain line and suction 

line connection 
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During the unloading, the pipe was found to be leaking and later it was fixed. (Figure 34) 

 Fine filter removed and cleaned. (Figure 37) 

 

        

 

 

 

 

 

 
 

 

 

Figure 34: Fixing of outlet pipe for  

Unloading the dechlorinated oil 

Figure 35: Unloading of water from settling tank 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

 

Figure 36: Loading of sodium dispersion 
drum 

Figure 37: Fine filter removed and cleaned  
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5. PCB de-chlorination Process: 

The PCB de-chlorination process was operated in batches with maximum batch size about 4250 l/Batch  

and can be treated upto 10000 ppm. PCB de-chlorination process was carried out by loading a known  

volume of oil into the reaction vessel. The oil was passed through two heaters and degasifier, where  

water and volatile compounds were removed. This PCB contaminated oil was stirred for one hour at a  

temperature of 120ºC and a sample was drawn from the reactor to check the initial concentration of  

PCB content. Depending upon the initial concentration of PCB content in the oil, calculated amount of  

sodium dispersion was added into the reactor.  

 

The PCB de-chlorination reaction was carried out at a temperature of 120 ºC with nitrogen purging in  

the reactor. The samples were drawn at every hour and analyzed using GC-ECD to check the level of  

PCB content. The reaction was continued till the PCB content less than 2 ppm is achieved.  

After the completion of reaction, excess of sodium in the reaction vessel was neutralized by adding  

water and the hydrogen gas released during the neutralization is purged with nitrogen and vented to  

atmosphere. Then the treated oil containing sludge in the reaction vessel is transferred to settling tank.  

The treated oil containing sludge, was kept for one day to separate sludge by gravity and it was settled  

at the bottom of the settling tank. The sludge generated in the PCB de-chlorination contains sodium  

chloride, sodium hydroxide, water and biphenyls and this was drained into barrels and kept in safe  

custody for disposal. The treated oil from the settling tank also drained to the barrels.      
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The PCB de-chlorination activity was commenced on 13.03.2023 onwards. The Batch wise details are 

given in Table No 2. The PCB analysis was carried out on all batches before and after the de-chlorination. 

The PCB analysis chromatographs report of Batches 1 to 30 are enclosed in Annexure -1 (Page 20 - 58). 

Around 126 KL   PCB oil was treated. 

Table No. 2: Details of PCB de-chlorination activity. From 13.03.2023 to 27.05.2023      

Transformers

. Serial No 

Batch 

No 

Date Qty. of  oil 

(In Litre) 

Qty of sodium 

dispersion 

added (in 

Litre) 

Initial PCB 

conc. (in 

ppm) 

Final PCB  

conc. 

in ppm) 
From To 

 

 

   D577157 

 

1. 13.03.23 15.03.23 4302 40  

 

      25.1 

 

0.17 

2. 16.03.23 17.03.23 4250 40 0.22 

3. 20.03.23 21.03.23 4278 45 0.07 

4. 22.03.23 23.03.23 4269 40 0.05 

5 24.03.23 28.03.23 4250 40 0.07 

6 29.03.23 30.03.23 3897 40 2.2 0.06 

 

 

   D577155 

7. 31.03.23 01.04.23 4250 40  

 

      21.85 

0.06 

8. 03.04.23 04.04.23 4250 40 0.15 

9. 05.04.23 06.04.23 4278 40 0.09 

10. 07.04.23 08.04.23 4250 40 0.10 

11. 10.04.23 12.04.23 3940 40 0.09 

12. 13.04.23 14.04.23 4250 40 2.53 0.10 

 

 

    D577154 

13 17.04.23 18.04.23 4250 40  

    

      29.48 

0.16 

14. 19.04.23 20.04.23 4250 40 0.12 

15. 21.04.23 22.04.23 4250 40 0.15 

16. 24.04.23 25.04.23 4250 40 0.088 

17. 26.04.23 27.04.23 4120 40 0.083 

18. 28.04.23 29.04.23 4250 40 3.64 0.09 
 

 19. 01.05.23 02.05.23 4250 40  0.11 
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D577156 

 

 

 

 

 

20. 03.05.23 04.05.23 4250 40  

30.10 

0.24 

21. 05.05.23 06.05.23 4250 40 0.26 

22. 08.05.23 09.05.23 4250 40 0.07 

23. 10.05.23 11.05.23 4250 40 0.29 

24. 12.05.23 13.05.23 4250 40 3.52 0.13 
 

 

 

 

 

 

     D577153 

D57WDVDDD 

25. 15.05.23 16.05.23 4250 40  

 

26.6 

0.29 

26. 17.05.23 18.05.23 4250 40 0.12 

27. 19.05.23 20.05.23 4250 40 0.29 

28. 22.05.23 23.05.23 4250 40 0.17 

29. 24.05.23 25.05.23 4250 40 0.17 

30. 26.05.23 27.05.23 4250 40 2.84 0.32 
 

Total quantity 

dechlorinated 

1,26,834ltrs    
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Annexure 1 (PCB Chromatograms) 

  Transformer. Serial No: D577157 

 

Batch 1 - PCB Chromatogram – Before Dechlorination 
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Batch 1 - PCB Chromatogram – After Dechlorination 
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Batch 2 - PCB Chromatogram – After Dechlorination 
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Batch 3 - PCB Chromatogram – After Dechlorination 
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Batch 4 - PCB Chromatogram – After Dechlorination 
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Batch 5 - PCB Chromatogram – After Dechlorination 
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Batch 6 - PCB Chromatogram – Before Dechlorination 
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Batch 6 - PCB Chromatogram – After Dechlorination 
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Transformer. Serial No: D577155 

 

Batch 7 - PCB Chromatogram – Before Dechlorination 
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Batch 7- PCB Chromatogram – After Dechlorination 
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Batch 8- PCB Chromatogram – After Dechlorination 
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Batch 9- PCB Chromatogram – After Dechlorination 
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Batch 10- PCB Chromatogram – After Dechlorination 
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Batch 11- PCB Chromatogram – After Dechlorination 
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Batch 12- PCB Chromatogram – After Dechlorination 
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Transformer. Serial No: D577154 

 

Batch 13- PCB Chromatogram – Before Dechlorination 
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Batch 13- PCB Chromatogram – After Dechlorination 
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Batch 14- PCB Chromatogram – After Dechlorination 
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Batch 15- PCB Chromatogram – After Dechlorination 
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Batch 16- PCB Chromatogram – After Dechlorination 
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Batch 17- PCB Chromatogram – After Dechlorination 
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Batch 18- PCB Chromatogram – Before Dechlorination 
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Batch 18- PCB Chromatogram – After Dechlorination 
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Batch 19- PCB Chromatogram –Before Dechlorination 
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Batch 19- PCB Chromatogram – After Dechlorination 



45 

 

     

 

 

Batch 20- PCB Chromatogram – After Dechlorination 
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Batch 21- PCB Chromatogram – After Dechlorination 
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Batch 22- PCB Chromatogram – After Dechlorination 
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Batch 23- PCB Chromatogram – After Dechlorination 
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Batch 24- PCB Chromatogram – Before Dechlorination 
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Batch 24- PCB Chromatogram – After Dechlorination 
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Transformer. Serial No: D577153 

 

Batch 25- PCB Chromatogram – Before Dechlorination 
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Batch 25- PCB Chromatogram – After Dechlorination 



53 

 

 

 

Batch 26- PCB Chromatogram – After Dechlorination 
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Batch 27- PCB Chromatogram – After Dechlorination 
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Batch 28- PCB Chromatogram – After Dechlorination 
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Batch 29- PCB Chromatogram – After Dechlorination 
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Transformer. Serial No: D577153 

 

Batch 30- PCB Chromatogram – Before Dechlorination 
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Batch 30- PCB Chromatogram – After Dechlorination 
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Annexure 2 (Minutes of Meeting) 

 

Minutes of Meeting Held Between CPRI and KSEB on 30.06.2022 
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Annexure 3  (CPRI had received an email request from KSEB) 

 

Communication between CPRI and M/s KSEB, reg. PCB dechlorination activity. 
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Annexure 4 (Minutes of Meeting) 

 

Communication between CPRI and M/s KSEB, reg. PCB dechlorination activity. 
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Minutes of Meeting Held Between CPRI and KSEB on 07.01.2023 
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Minutes of Meeting Held Between CPRI and KSEB on 07.01.2023 
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Annexure 5 ( A budgetary offer ) 

 

A budgetary offer has been sent to office of the Assistant Executive Engineer, 220 kV 

Substation Subdivision, KSEB, Nallalam, Kozhikode. 
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 (General site requirement ) 

  

General site requirement for carrying out PCB de-chlorination activity. 
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   Annexure 6 (CPRI had received letter from KSEB) 

 

Communication between CPRI and M/s KSEB, reg. PCB dechlorination activity. 
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   Annexure 7 ( Work order) 
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Annexure 8 (Returnable &Non-Returnable gate pass) 

  

Gate Entry for taking Sodium dispersion inside M/s. KSEB, premises on 08.03.2023 
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Gate Entry for taking Sodium dispersion inside M/s. KSEB, premises on 08.03.2023 
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Gate Entry for taking Volvo truck with PCB de-chlorination unit inside M/s KSEB, premises on 

09.03.2023 
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Returnable Gate Entry for taking PCB de-chlorination unit accessories inside M/s. KSEB, 

premises on 08.03.2023 
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Returnable Gate Entry for taking PCB de-chlorination unit accessories inside M/s. KSEB, premises 

on 08.03.2023 
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Returnable Gate Entry for taking PCB de-chlorination unit accessories inside M/s. KSEB, premises 

on 08.03.2023 
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Non-Returnable Gate Entry for taking PCB de-chlorination unit accessories inside M/s. KSEB, 

premises on 08.03.2023 
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Non-Returnable Gate Entry for taking PCB de-chlorination unit accessories inside M/s. KSEB, 

premises on 08.03.2023 
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Annexure 9  (PCB freeness Certificate) 

 

PCB freeness Certificate 
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PCB freeness Certificate 
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After the successful completion of PCB de-chlorination of 126.834 KL of PCB contaminated oil, a 

meeting was held between CPRI officials and M/s KSEB officials. The minutes of meeting was signed 

by CPRI & M/s KSEB officials on 31.05.2023. The same is enclosed in the Annexure 10.P(Page 78-

80) 

 

Annexure 10 (Minutes of Meeting) 

 

Minutes of Meeting Held Between CPRI and KSEB on 31.05.2023 
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Minutes of Meeting Held Between CPRI and KSEB on 31.05.2023 
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Minutes of Meeting Held Between CPRI and KSEB on 31.05.2023 

 


