


Ⅰ  Primary Problems of Existing Radiation Protection 

Ⅱ  Features of Operating RMVS 

Ⅲ  Benefits of Operating RMVS  





 1. Radiation Protection before Operating RMVS 

High Radiation Area 



Installing/Removing Nozzle Dam of Steam Generator 

 1. Radiation Protection before Operating RMVS 



 2. Primary Problems 

Increase of Radiation Exposure 



 2. Primary Problems 

Necessary Access to High Radiation Area & Hot Spot  



Radiation Exposure of Major Country during Outage Period(’96~’06) 
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Period(’96~’98) Period(’04~’06) 

  
 Period Germany Spain USA Brazil French Japan Korea 

’96~’98 1060 1400 1680 1540 1350 1270 810 

’04~’06 820 410 1190 760 730 1290 810 



  

Radiation Exposure of Korea NPP for Outage Period(The past 3 years) 
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831 816 662 659 604 430 336 220 570 





RMVS ? 

Remote Monitoring & Video Telephony System 





 √ Operation Period : Outage(2010.02.26 ~ 2010.04.27) 
 

 √ Field RMVS Equipments : 16 EA 
   ☞ Location : Primary Radiation Workshop in Reactor Building 
 

 √ RMVS Control Center : 2EA 
   ☞ Location :  Surroundings of Reactor Cavity / Health Physics Room 

1. Operation of RMVS in Reactor Building 



 √ Field RMVS Equipments : 16 EA 
   ☞ Location : Primary Radiation Workshop in Reactor Building 
 

  

1. Operation of RMVS in Reactor Building 



1. Operation of RMVS in Reactor Building 

 √ RMVS Control Center : 2EA 
   ☞ Location : Side of Reactor Cavity / Health Physics Room 



2. Operation of RMVS in High Radiation Area 

 √ Operation Period : Constant Operation(2010.01 ~ ) 
 

 √ Field RMVS Equipments : 17 EA 
   ☞ Location : High Radiation Area & Primary Workshop/Passageway 
 

 √ RMVS Control Center : 1SET 
   ☞ Location : Health Physics Room 

Control Center 

Switching Hub 

Field Equipments TCP/IP 



2. Operation of RMVS in High Radiation Area 

 √ Field RMVS Equipments : 17 EA 
   ☞ Location : High Radiation Area & Primary Workshop/Passageway 
 





2. Operation of RMVS in High Radiation Area 

 √ RMVS Control Center : 1SET 
   ☞ Location : Health Physics Room 





 √ Operation Period : Installing/Removing Nozzle Dam of 
                             S/G Process during Outage 
 

 √ Field RMVS Equipments : 2EA 
   ☞ Location : Inside Hot/Cold Leg of S/G 
 

 √ RMVS Control Center : 1EA 
   ☞ Location : Surroundings  of  S/G Room 

3. Operation of RMVS for Installing/Removing 

   Nozzle Dam of Steam Generator 



3. Operation of RMVS for Installing/Removing 

   Nozzle Dam of Steam Generator 

 √ Field RMVS Equipments : 2EA 
   ☞ Location : Inside Hot/Cold Leg of S/G 





3. Operation of RMVS for Installing/Removing 

   Nozzle Dam of Steam Generator 
 

 √ RMVS Control Center : 1EA 
   ☞ Location : Outside of S/G Room 





 Production Cost of RMVS  

   

 

 √ Reactor Building RMVS  

 

 √ High Radiation Area RMVS  

 

 √ Steam Generator RMVS  

 

74,615 $ 

 

156,535 $ 

 

121,749 $ 

 

Total Production Cost : 352,899 $ 





 1. Reduction of Radiation Exposure &  
    Advancement of Radiation Protection   

 √ Real Time Monitoring of Radiation Dose Rate 
    from Primary Workshop 
 

   ☞ Equipped with Radiation Detector 



  √ Real Time Monitoring of Radiation Dose Rate 
     from Primary Workshop  
 

    ☞ Real Time Display of Dose Rate from Field RMVS Equipments  

 1. Reduction of Radiation Exposure &  
    Advancement of Radiation Protection   



 1. Reduction of Radiation Exposure &  
    Advancement of Radiation Protection   

  √ Real Time Control for  Field Violators of Radiation 
     Protection Regulations 
 

   ☞ Monitoring/Controlling Access of Unauthorized Worker to Restricted 
       Area 
   ☞ Remote Assistance of Field Worker in adherence to Plant Procedures  
   ☞ Multi  & Continuous Radiation Protection by Field RP Technicians 
       &  RMVS Control Center Master in Health Physics Room   



 1. Reduction of Radiation Exposure &  
    Advancement of Radiation Protection   

  √ Reduction of Working Time &  
     the Number of People Accessing Workshop 
 

    ☞ Direct Intervention by  Supervisor to Support  Repairs & Complex                        
        Tasks  without Requiring Supervisor to Enter Workshop 



 1. Reduction of Radiation Exposure &  
    Advancement of Radiation Protection   
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  √ Reduction of Radiation Exposure by Operating RMVS 



 1. Reduction of Radiation Exposure &  
    Advancement of Radiation Protection   
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Before Operation(Fifteenth Outage) After Operation(Sixteenth Outage) 

  
내용  

Reactor 
Assembly 

Disassembly 

Steam 
Generator 

Works 

System 
Operation 

In-core 
Thimble  

ISI 
Valve 

Disassembly 
Check 

Primary 
Pump Check 

Vibration  
Isolation 
Check 

Boron 
Corrosion 

Test 
LLRT 

Gauge  
Calibration 

RCP Check 
Radiation 

Safety 
Management 

Decontaminat
ion, Laundry 
& Radwaste 

Process 

The Other 
Works 

Total 

Before  72.83  180.7 30.21 35.29  80.83 88.23  4.21 33.50 14.30 9.78 49.89 8.03 66.45 57.36 61.82 797.79 

After  58.86 112.47 25.98 36.34 63.81 73.65 4.32 15.62 6.89 7.90 28.81 8.97 13.76 19.41 94.97 571.76 

Radiation 
Exposure 

-66.95  -68.23 -4.23 1.55 -17.02 -14.58 0.11 -17.88 -7.41 -1.88  -21.08 0.94 -52.69 -37.95 33.15 -226.03 

571.76 

The Lowest Level since the First Operation!! 



 1. Reduction of Radiation Exposure &  
    Advancement of Radiation Protection   
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Outage Personal Average Radiation Exposure(mSv) 

15th 0.035 

16th 0.023 
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 1. Reduction of Radiation Exposure &  
      Advancement of Radiation Protection   

  √ Reduction of Radiation Exposure by Operating RMVS 
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Radiation Exposure in High Radiation Area  

22.08 7.54 

 

Yearly Calculation 88.32 30.16 

 

Reduced  Radiation Exposure 
in comparison with Pre-Operation 

 

58.16 man-mSv 



 1. Reduction of Radiation Exposure &  
      Advancement of Radiation Protection   
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Classification  

System 
 Operation 

Radiation 
Safety 

Management 

Radwaste 
Process 

Decontamination 
& The Other 

Works 
Total 

Yearly 
Calculation 

Before  5.03  4.55 10.71 1.79 22.08 88.32 

After  1.87 0.57 4.50 0.60 7.54 30.16 

Dose 
 Difference 

-3.16 -3.98 -6.21 -1.19 -14.54 -58.16 -58.16 



 3. Improvement of Work Efficiency  
 

  √ Reference Materials for Pre-job Briefing & Job Training 
  √ Prompt & Remote Instruction of Supervisor by using      
     RMVS 
 

 2. Prompt Response for Emergency Situation  
 

  √ Early Detection of Abnormal Radiation,  
     Equipments & Facilities   
  √ Expansion of RMVS to KHNP Intranet 




