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Steam Generator(S/G) 

• 내용을 입력하세요 

• 내용을 입력하세요 

• 내용을 입력하세요 
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Problem 

 

●  Increasing and spreading concentration of tritium in the air located  

     in the reactor building after Man-Way Open 

● Lowering the efficiency of work due to the weight of lead vest  

     provided to workers for radiation protection at narrow space such as  

     inside the Man-Way 

 



Alternative 
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ALARA Committee 

● ALARA Committee 

     A. The ALARA Committee('14.06.13) before the 14th O/H of Wolsong #2  

     B. Agenda 

       - The 1st issue : plan for radiation safety management of the 14th O/H of              

          Wolsong #2  

       - Background : applying the specific standards for effective radiation  safety  

         management during O/H  
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ALARA Committee 

DN Tube inspection 
and reinforcement 

Reactor Coolant sub-
System inspection 

Fueling machine 
inspection 

ISI and Feeder thickness 
measurements 

DN Tube inspection 
and reinforcement 

PAR installation 

S/G Lancing and 
FOSAR 

work list 

collective dose (man-mSv) 

2010 

(11th O/H) 

2012 

(12th O/H) 

2013 

(13th O/H) 

2014 

(14th O/H) 

DN Tube inspection and reinforcement 

Other fueling machine inspection 

Fueling machine inspection 

ISI and Feeder thickness measurements 

S/G ECT and Plugging 

Opening and closing of S/G man-way 

S/G Lancing and FOSAR 

PAR installation 

Pressure Tube inspection equipment performance test 

Local Area Coolers (LAC)  

preventive maintenance 

Reactor Coolant sub-System inspection 

Reactor Moderator sub-System inspection 

Reactor Coolant System pumps inspection 
. 

. 

. 

● Target Dose per unit work 
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ALARA Committee 

● Plans for opening and closing of S/G man-way(Ctn’d) 

          - Target : 19 man-mSv 

 

 

 

Dose rate  

(mSv/hr) 

Degrees of air pollution  

(DAC) 

Main measurement of  

radiation protection  

Open : 0.4 ∼ 5.0 

Close : 0.3 ∼ 0.5 

H-3 : 0.5 ∼ 1,000 

P : <1.0 

I : <MDA 

Wearing lead shielding vest  

and 

breathing air regulator 
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ALARA Committee 

● Plans for opening and closing of S/G man-way 

   - Installing lead shielding for hot spot inside the F/C (before works) 

   - Posting radiation information at the entrance of the F/C 

   - Wearing exclusive shoes for high radiation dose in order to prevent from loose  

     contamination 

   - Providing lead shielding clothes at the entrance of the F/C area separation  

     (Radiation Safety Team) 

   - Installing temporary ventilation facility (Machinery Team) 

   - Designating and operating low radiation dose area around shutdown cooling  

      heat exchanger (Radiation Safety Team) 

   - Working at the low level of radiation controlled area for a man-way volts  

      inspections 
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Review of work plans and Pre-Job Briefing 
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Review of work plans and Pre-Job Briefing 

 

 

  ● Checking work condition to take appropriate measures 

  ● Planning a schedule of Man-way work  

  ● Determining how many workers we need 
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Mock-Up Training-Procedure for Man-Way Open  

Preparation 

Installation of temporary cover Removal of inner cover 

Removal of outer cover 
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Mock-Up Training- Outfit of radiation protection 

Main workers 

(Encapsulated plastic suit) 

Sub workers 

(Breathing air regulator) 
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Installing Air Line  

※ Before the operation begin, HP arrange air lines to offer workers  
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Installing stepping and Providing lead shielding clothes at F/C  

● Installing the F/C area separation for  

    passengers  

● Providing exclusive shoes for high radiation  

    dose in order to prevent spread of  

    contamination  

● Attaching sticky mat for removing polluted  

    matters  
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Installing stepping and Providing lead shielding clothes at F/C  

● Lead shielding clothes : in case of inability of  

    shielding from radiation source with high  

    external dose 

● Providing lead shielding clothes in order to    

    reduce external exposed dose for sub workers 
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Installing lead blanket inside the F/C  

※ There are difficulties for tube at the Face of Reactor inside the F/C                      

    to shield due to the tube curves.  
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Installing Temporary Ventilation Fan 

Steam 
Generator

#2 

HEPA 
Filter 

D2O Vapor 
Recovery 

Before and after the work 

Steam 
Generator

#4 

During the work 
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Installing Temporary Ventilation Fan 

Man-Way Connection Part 

Fan 

HEPA-Filter D2O Vapor recovery Inlet 
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D2O Vapor Recovery System 

A. Concept 

● Recovering tritium steam leaked from the reactor building 

● Purifying the air polluted by the leaked tritium water  

● Regulating pressure of the fuelling machine room  

● Reducing the over pressure occurred by LOCA in the reactor vault into the  

    atmosphere level (Safety sub-system) 
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D2O Vapor Recovery System 

B. Systematic diagram 



Conclusion 
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Case Review 

● Table of exposed dose during recent two O/H's 

 

 

 

● Problems induced from recent two O/H's 

    - Man-way opening team and air blower installing team are different. So there  

      is a problem spreading and increasing concentration of tritium in the air  

      due to the install period confusion. 

   - Heavy weight of lead vest can lower the efficiency of work. 

  

Target exposed dose  exposed dose exposed dose rate(%) 

the 12th O/H 8 16.73 209.1 

the 13th O/H 24 16.16 67.3 

<unit : man-mSv> 
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Improvements  

 

 

 

 

 

 

● Table of exposed dose during latest O/H 

 

 

 

 

 

 

● Providing light weight lead vest in order to improve efficiency of work  

● Inducing workers to low radiation controlled area when they work on Cover 
Bolt Cleaning.  

● Installing and operating Air Blower inside the F/C before and after man-way  

 

 

 

 

 

 

Working Period 2014.7.6~7.19 Collective  

exposure 

(man-mSv) 

Objective 19 

Man-days 78 man-day Result 10.63 

The maximum  

exposure 
◯ ◯ ◯ Exposed dose rate(%) 55.9% 

The maximum/dose  

rate(mSv/h) 

#2 : 3.5/0.25~0.4 

#4 : 3.0/0.25~0.4 
Concentration of tritum(DAC) 

#2 : 4.5~1592 

#4 : 4.3~1024 
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Conclusion  

 

● It is very important to consider concentration of tritium at PHWR due 
to the fact that tritium contributes internal exposure to the workers.   

● We have tried to reduce occupational exposure numerous times over 
the years. For example, as temporary ventilation fan was installed during 
the work as well as before and after work, we could keep concentration of 
tritium as low as possible. 

●  These kinds of cases can be good information to the others. 
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Q&A 
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