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Report on PCB de-chlorination activity of XO5 transformer of M/s NPCIL, TMS,TAPS 1 &2 

 

1.0 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 160 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. 

 

2.0 Background : 

CPRI has sent letters to M/s NPCIL, TMS for undertaking the PCB de-chlorination activity. Letter 

enclosed. (Annexure 1) 

CPRI team visited M/s NPCIL, TMS on 09.05.2017 to have detailed technical discussions for 

undertaking the PCB de-chlorination activity at M/s NPCIL, TAPS 1 & 2. (Annexure 2).Submitted 

Budgetary offer for treating 161.0 kL of PCB contaminated oil. Copy enclosed. (Annexure 3)  

Work Order (No: TAPS/EM/PCB/X05/2021-1, Dt. 16.10.2021)   was received from M/s NPCIL for 

undertaking the PCB de-chlorination activity of XO5 transformer of 26.4 KL in first phase. Copy 

enclosed (Annexure 4) 

3.0 Work done : 

On 29.11.2021 :  The Volvo truck with PCB de-chlorination unit left CPRI, Bengaluru to M/s Nuclear 

Power Corporation Ltd., TAPS 1 & 2, TMS, Boisar, Maharashtra. 

On 02.12.2021 : The truck reached Tarapur and after necessary gate entry arrangements, the mobile 

unit was taken inside the M/s NPCIL premises. (Fig. 1)  

On 04.12.2021 and 06.12.2021  : M/s NPCIL  had organized training on “Industrial safety and Height 

Pass”  for the PCB staff  and PCB staffs are well informed about the safety aspects.  

0n 06.12.2021 : PCB accessories truck (19 ft. truck) reached the site and unloaded the following items 

(Fig.1). With the instructions of M/s NPCIL, all sodium dispersion barrels were kept in safe custody  
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and necessary safety precautions were kept in place near the plant.  

Organized a training program on “Condition Monitoring of Transformers using Oil Analysis and Safe 

Handling of PCB Contaminated Oils in Transformers” for the staff of TAPS 1 & 2 at NPCIL, TMS. 

 

1. Step Down transformer-1 No. 7. Chain Pulley – 1 No 

2. New transformer oil- 400 lts. 8. Air Stack – 1 No 

3. Sodium dispersion – 250 kg. (4 drums of 100                              

ltr capacity) 

9. Gas Cylinder Manifold – 1 No 

4. Connecting hose pipes for de-chlorination unit : 11 

Nos. 

10. Mixer – 1 No 

5. Ladders – 5 Nos. 11. Hand Pump – 1 No 

6. Distribution Box – 1 No. 12. Spare parts of de-chlorination 

unit 

 

 
Fig. 1: Accessories such as step down transformer, ladders, mixer, chain 

pulley, air stack, nitrogen gas manifold for the PCB dechlorination activity  

was  transported to M/s NPCIL by hiring a 19 ft. truck. 

M/s NPCIL  officials, Shri. Tapas Kumar Dey, SME(E), Shri Nirjhar Basu, SO/E, Shri P.R.Jundhare, 

SO/E and  Shri D.B.Gupta, SO/D, had coordinated the activity. 

The following team members were involved in the PCB de-chlorination activity and the team reached 

site on 06.12.2021. (Fig.2) 

1. Shri. Sadasiva Murthy P., Joint Director, DMD, CPRI. 

2. Shri. Thilak A, Project Engineer, PCB Project. 

3. Shri. Anil Chavan , Project Engineer, PCB Project. 

4. Shri. Tom Jose , Project Engineer, PCB Project. 

5. Shri. Chethan Kumar B, Technician, PCB project. 

6. Shri. Santhana Kumar, Driver, PCB project. 

7. Shri Satheesh Kumar, Driver, PCB project 
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Fig.2: CPRI team members deputed to M/s.NPCIL, TAPS 1 &2 

 

 

3.1 Setting up of the PCB de-chlroination plant :  

On 07.12.2021 : Volvo puller of the mobile unit was dismantled from the PCB de-chlorination unit and 

the PCB de-chlorination unit was stationed near XO5 transformer,  at M/s.NPCIL. The unit was levelled 

with support of jack system. (Fig. 3) 

The accessories such as step down transformer, ladders, mixer, chain pulley, air stack, nitrogen gas 

manifold was assembled and made ready for the operation.  

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

for leakage of pipe lines, and electrical connections in control panel before the commencement of 

operation. Everything was found to be ok. 

 

On 08.12.2021 : Loaded 3.75 Kl of PCB contaminated oil to the reactor. 

 

On 09.12.2021 : While heating the PCB contaminated oil, leakage has been observed near the gasket 

of the reactor and action has been taken to replace with new rubber gasket. 
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Fig. 3 :  Placement of PCB mobile de-chlorination unit                             

 

3.2 Storage of PCB contaminated oil:  

 

The total quantity of PCB oil to be treated is 23.54 KL. The XO5 transformer (out of service) that was 

not in operation containing around 19.62 KL of PCB contaminated oil & around 3.92 KL flushing of 

PCB contaminated transformer with new oil was transferred & stored in 3 Nos. of plastic storage tanks 

of each 5000 ltrs . 

 

The 23.54 KL of PCB contaminated oil from the plastic tanks were transferred into the reactor under 

vacuum. As the capacity of the plant is 4.5 KL per batch, the oil from the tank was drawn to the reactor 

for carrying out each batch of de-chlorination work. 

3.3 Sodium Dispersion Preparation Process: 

Around 250 kg of Sodium dispersed in oil was prepared using sodium dispersion unit stationed at CPRI, 

Bengaluru. The details of the sodium dispersion prepared is given in the below Table. 

Table 1: Details of Sodium Dispersed in oil  

Batch 

No. 

Date. Batch 

size in 

Kg. 

Sodium 

metal 

in Kg. 

Oil in 

Kg. 

Sodium 

dispersion 

preparation 

in Hrs. 

Particle 

size in 

microns 

1. 16.11.2021 to 20.11.2021 250 100 150 24  10-15 

                                                     Total: 250 Kg 

 

 

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

dispersed oil and optical image of the size of the particle (Fig. 4) is given below: 
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Fig. 4 : Particle size of Sodium Dispersed (NaD) oil  
 

3.4 PCB de-chlorination Process : 

23.54 KL of PCB contaminated oil of XO5 transformer was de-chlorinated in six batches with various 

batch sizes from 3700 to 4500 KL.  

PCB de-chlorination process was carried out by loading a known volume of PCB contaminated oil into 

the reactor. 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. 300 kgs of  

Sodium dispersed oil (NaD) was loaded to  sodium storage tank. (Fig. 5) Depending upon the initial 

concentration of PCB content in the oil, calculated amount of sodium dispersed in oil  (NaD) was added 

from sodium storage tank to the reactor.  

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

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

PCB content as per IEC 61619.  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 the 

atmosphere. Then the treated oil containing sludge in the reaction vessel is transferred to the  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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Fig. 5:  Loading of Sodium dispersed oil (NaD) to  storage tank  

From 10.12.2021 to 23.12.2021 : The PCB de-chlorination activity was commenced on 10.12.2021  and 

completed on 23.12.2021 . The Batch wise details are given in Table 2. The PCB analysis was carried 

out on all batches before and after the de-chlorination. The PCB analysis reports of each Batch 1 to 6 

are enclosed. (Annexure 5) Around 23.49 KL oil was treated. 

Table 2: Details of PCB de-chlorination activity 

Batch 

No. 

PCB contaminated 

oil (liters) 

Date of De-chlorination PCB concentration (ppm) 

Start End Before Treatment After Treatment 

#1 3750 10.12.2021 13.12.2021 53 0.26 

#2 4000 14.12.2021 15.12.2021 43 0.55 

#3 4018 15.12.2021 18.12.2021 41 1.10 

#4 3711 18.12.2021 20.12.2021 46 0.31 

#5 3618 20.12.2021 22.12.2021 43 0.45 

#6 4442 21.12.2021 23.12.2021 36 0.26 

Total 23539     

 

After removal of PCB contaminated oil, the XO5 transformer and  storage tanks,  were flushed using 

fresh oil for cleaning trapped contaminations. After flushing, the flushed oil PCB content was checked 

and found 0.27 ppm. Hence the transformer internals are free from PCB contaminations. 

 

It is to be noted that after de-chlorination of 23.49 KL of PCB contaminated oil around 14 barrels of 

sludge with water has been generated. These sludge generated is hazardous in nature needs to be 

disposed off to the recyclers authorized by State Pollution Control Board. This responsibility lies with 

M/s NPCIL. 

On 24.12.2021 : After completion of the PCB dechlorination activity at TAPS 1 & 2 site, the Volvo 

truck with PCB de-chlorination unit and  accessories vehicle were left the site.  

 

3.5 Awareness Program  

 

The PCB team led by Shri P.Sadasiva Murthy conducted training program on “Condition Monitoring 

of Transformers using Oil Analysis and Safe Handling of PCB Contaminated Oils in Transformers” for 

the staff of TAPS 1 & 2 at NPCIL, TMS on 06.12.2021.  

In the awareness program the following points were came under discussion and the booklet titled as 

“Reduction and Elimination of PCB’s prioritizing the Power Sector in India” were distributed. 
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 safe handling of PCB contaminated oil in transformers, risks involved, health aspects, 

 Basel convention and Stockholm convention regarding, 

 Initiatives taken by our country in this regards.  

 PCB inventories in the country the necessity to continue the inventorisation in the country, 

safety guidelines in PCB management, 

 PCB destruction technologies and suitability of adoption into the country,  

 PCB regulatory frame work in the country,  

 The need for the working engineers to facilitate the PCB management and the final disposal of 

PCB’s in the country. 

 

After the successful completion of PCB de-chlorination activity of 23.49 KL of PCB contaminated oil 

of XO5 transformer of NPCIL, TAPS 1 & 2 site, a meeting was held between CPRI officials and M/s 

NPCIL officials. The minutes of meeting was signed by CPRI & M/s NPCIL officials. The same is 

enclosed . ( Annexure 6)  

 

On 27.12.2021 : After completing the necessary formalities at M/s. NPCIL, TAPS 1 &2 , the CPRI 

team left the site . 

 

4.0 Conclusion  

CPRI has been successfully completed 23.49 KL of PCB contaminated of XO5 transformer (Make : 

GE, Sl. No.D577809 ) against work order No. TAPS/EM/PCB/XO5/2021-1, Dt. 16.10.2021 using 

onsite PCB mobile dechlorination plant at M/s. NPCIL, TAPS 1 & 2 campus. 

PCB content of the flushed oil of the XO5 transformer was 0.27 ppm and the transformer internals are 

free from PCB contaminations. 

 

The sludge ( i.e.14 drums of sludge with water) generated during the de-chlorination process was 

submitted to NPCIL. NPCIL is the responsibility  to dispose the sludge as per pollution control board 

norms and  produce disposable certificate to CPRI . 

 

 

xxxxxxxx 
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Annexure 1 (Letter) 

 

 

Letter to  M/s NPCIL- reg. PCB dechlorination activity. 
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Annexure 2 (Minutes of Meeting -09.05.2017) 

 

Technical Discussions on  09.05.2017 on PCB de-chlorination activity with NPCIL officials 
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Annexure 3 ( Budgetary Offer) 

 

 

Budgetary Offer submitted on 04.11.2020 
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General site requirement for carrying out PCB de-chlorination activity 
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Annexure 4 (Work Order) 

 

NPCIL Work Order No. : TAPS/EM/PCB/X05/2021-1, Dt. 16.10.2021 
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NPCIL Work Order No. : TAPS/EM/PCB/X05/2021-1, Dt. 16.10.2021 
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NPCIL Work Order No. : TAPS/EM/PCB/X05/2021-1, Dt. 16.10.2021 
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NPCIL Work Order No. : TAPS/EM/PCB/X05/2021-1, Dt. 16.10.2021 
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NPCIL Work Order No. : TAPS/EM/PCB/X05/2021-1, Dt. 16.10.2021 
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NPCIL Work Order No. : TAPS/EM/PCB/X05/2021-1, Dt. 16.10.2021 
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NPCIL Work Order No. : TAPS/EM/PCB/X05/2021-1, Dt. 16.10.2021 
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Annexure 5 (PCB Chromatograms) 

 

Batch 1 - PCB Chromatogram – Before Dechlorination 
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Batch 1 - PCB Chromatogram – After Dechlorination 
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Batch 2 - PCB Chromatogram – Before Dechlorination 
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Batch 2 - PCB Chromatogram – After Dechlorination 
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Batch 3 - PCB Chromatogram – Before Dechlorination 
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Batch 3 - PCB Chromatogram – After Dechlorination 
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Batch 4 - PCB Chromatogram – Before Dechlorination 
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Batch 4 - PCB Chromatogram – After Dechlorination 
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Batch 5 – PCB Chromatogram – Before 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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PCB Chromatogram – Flushed oil of XO5 transformer 
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Annexure 6 ( Minutes of Meeting) 

 

Minutes of Meeting Held Between CPRI and NPCIL on 27.12.2021 
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Minutes of Meeting Held Between CPRI and NPCIL on 27.12.2021 

 


