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Year PCBs Regulation

1979
Technical Standard of Electrical Equipment

Prohibit in using equipment use PCBs-contained insulation oil

1987
Waste Management Act

PCBs standard : 0.003 mg/L, eluate solution

1993
Revision of the Waste Management Act

oil : 50mg/L

1996
Hazardous Chemicals Management Act

Prohibit in manufacturing, importing, selling and using PCBs

1999
Revision of the Waste Management Act

oil : 2mg/L, Others : 0.003mg/L-, eluate solution

2001 Stockholm Convention

2005 Occurrence of PCBs contamination problem in transformers

2007 Ratification of the Stockholm Convention

2008
Enforcement of POPs management law (Jan, 2008)

Starting disposal of PCBs-contained transformers 

PCBs regulations in KOREA



Eliminating PCBs 

Implementation of 

Stockholm 

Convention

Identifying the emission sources and establishing a strategy

Management of PCBs based on risk

Environmentally friendly PCBs waste disposal

International cooperation of PCBs problem

2025-2028

Develop PCBs 

Road map

Carry out 

PCBs Road map
PCBs Phase Out

(KOREA)

Achievement of 

Stockholm 

Convention

협약이행목표달성

2006 2015

Main process for phase out of PCBs

Final Goal Particular Object 



PCBs detection rate of over 2 ppm in transformer
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Technical Standard on 

Electrical Equipment
Waste Management Act Hazardous Chemicals Management Act

Samples : 2,332

Max : 76,201 ppm

Average : 3.5 ppm

PCB Free 

Declaration

2008



oil pipe

refining line

Injection line

assembly operation

refueling work
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Contamination during 

manufacturing process

TRS Contamination 

during operation

Investigation of

oil company

raw material

refining process

oil transport

quality control

PCB analysis

Contamination by 

Insulating oil

Survey of repair history 

(oil volume/ detection level/ 

production year/ manufacturer)

oil injection

oil exchange/replenish 

human error

Investigation of the cross-contamination route 
considering the life cycle of insulating oil

Source of cross contamination



오염 절연유 검출 비율이 높은 변압기 제작회사 선정
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Name of manufacture company

Selected manufacturing company with 
high PCBs detection rate



Type of company
Sample

(112 )

Detected 

PCBs

(22)

Detected process / place

Transformer manufacture 28 4
•New insulating oil 

•Transformer manufacture process

Transformer recycle 11 8 • Workstation and waste oil storage tank

Transformer maintenance 5 3 • Waste oil storage tank

Insulating oil manufacture 13 0

• New insulating oil 

 PCBs contaminated insulation oil used in manufacturing new 

insulation oil

Insulation oil recycle 22 10
• Regenerative cutting oil, refining process, lubricating oil product

waste oil storage tank, waste oil refining product

PCBs Contamination results by company



1. 비전및목표Sources of PCB cross contamination 

Spread pollution of low levels PCB

Transformer 

Production

Waste T·R 

Treatment

Others Oil Production Waste Oil 

Recycling

Use without 

permit

Reuse of 

contaminated

transformer

Circulation for 

reuse and repair

Usage of 

contaminated

tank lorry

Transformer

Recycling

Mixing of 

recycled oils

Potential

Sources

Reuse of contaminated

oils and materials

Use of contaminated 

materials

Inappropriate

management of

contaminated oils

Unlawful deal 

of  waste oils
Contaminated 

work places

Analyze

error

Illegal treatment

Cross

Contamination 



Analysis & disposal of transformers

in-operation

below 2ppm over 2ppm total

5,748 (97.5%) 146 (2.5%) 5,894

analytical status

below 2ppm over 2ppm total

433,963

(70%)

190,224

(30%)
624,187

transformer

teardown

Measurement of 

PCBs 

concentration

2ppm basis
below 2ppm : repair or disposal

over 2ppm : disposal after PCBs

treatment

measurement of

PCBs concentration

2ppm basis
below 2ppm : disposal

transformer

teardown

over 2ppm : disposal after 

PCBs treatment

Jan. 2010



Management of waste transformer

 Attaching a sticker to warn that the recycle/reuse of waste transformer for 

electrical purpose is prohibited.

 Stored and classified based on the state as below

- N1, N2 : new product

- S1, R1, R2 : before analysis → unanalyzed transformer

- R4, R5 : after analysis → repair-required transformer

- S4 : after analysis → waste transformer below 2ppm

- S5, S6 : after analysis → waste transformer over 2ppm

 Attaching a notice

over 50ppm notice for storage houserecycle/reuse prohibited



Thank you !


