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Company Overview 

Foundation Background of KHNP 

 In accordance with reorganizing plan of utility 

industry under government’s order, April 4
th

, 

2001, KEPCO(Korea Electric Power 

Corporation) divided power generating 

business area into 6 subsidiaries. 

 The purpose of reorganizing utility industry is 

to maximize the effectiveness and stably 

provide cheap and highly efficient electric 

power through competitions among power 

generation companies.  

 KHNP is one of KEPCO’s subsidiaries and 

consists of nuclear, hydro and Pumped water 

power plants. 



In operation 

Under construction 

Hydro Power 

Ulchin 1,2,3,4,5,6 

Shin Ulchin 1,2 

Wolsong 1,2,3,4 

Shin Wolsong 1,2 

Kori 1,2,3,4 

Shin Kori 1,2,3,4 

Yonggwang 1,2,3,4,5,6 

Div. NPP Hydro Pumped Total 

Operating 
Units 

21 27 16 64 

Capacity 
(MW) 

17,716 539 4,700 22,955 

Div. Performance Div. Performance 

Capacity Factor 91.2% Unplanned S/D 0.1case/Unit 

Rate of Operation 89.5% Collective Dose 0.79man-Sv/reactor 

Major Status 

Company Overview 

 31% 

As of 2010 



What is ERP? 

ERP system ultimately intensifies the competitiveness of a 

company by efficiently managing all the resources such as 

human and physical resources required for corporate 

activities. 

 Popular as a strong tool for business 

process innovation  

 Simultaneously deal with all transactions 

in a corporate regarding with Sales, 

manufacturing, purchase, inventory, 

finance, personnel, and etc 

 Solve troubles resulted from rapidly 

changing management status, and 

development of information technology 

DREAMS : Digital Real time Enterprise Asset Management System 



ERP Project Progress 

2001. 04  : Separation from KEPCO 

2001. 12  : Launch ERP Project  

World Best Nuclear Power Plant 

Knowledge 

platform 
ERP 

Economical 

Efficiency 

Safety 

Reliability 

2003. 02  : ERP System Open 

2009. 02  : Diagnosis for ERP upgrade & ISP                   

2010. 02  : ERP Upgrade(R/3  ECC6.1) 



KHNP ERP Architecture 

Knowledge Mgt. System (KMS)  

Knowledge 

Warehouse 

 

Classification 

of docs 
Knowledge-Map 

Systematically 
classify, use, and 

preserve  
knowledge and doc. 

Governmental 
Agency KEPCO KPX Vendors  KHNP Website External Institute DB 

EAI 

GROUPWARE (GW)  

Shared 
Doc. Box 

 

Bulletin in Board/ 

Mail 

 

Electronic 

Approval 

Approval 

Mail 

Bulletin 

Unit Tasks(28) 

Sharing and 

Utilization of 
Knowledge 

related to work 

ERP(SAP)  

ADD ON 
BW/SEM MM 

REM 

FI 

CO 

PS 

HR 

LDM 

PM/PP/QM 

DB 

LEGACY  System 

Construction 

Mgt. DB 

K-PRO DB Access control and 

other 21s 

Generation 

Performance Mgt 

Power Trading 

System 

Integrated Search 

INDEX DB 

Utilization of 
knowledge related to 

work   

 Support for decision 
making 

REM : Radiation & Environment Management 

   - RAM : Radiation Management 

   - RWM : Radioactive Waste Management 

   - EPM : Environment & emergency Preparedness Management 

•Full Text 
•Web 
•Conditional 

P
o
rt

a
l 

EMIS 

EC 



REM Process Composition 

Solid Radioactive 
Waste 

Liquid/gaseous Radioactive 
Waste Release Permit 

RWP 
Dose Limitation  
Dose Objectives 

Radiation/Radioactivity 
Measurement 

Radiation Document 

 
Dispatch 
Transfer 

 

Visitor 
Radiation Worker 

History 
Access Qualification 

(WBC, Medical Exam., RP Training) 

REM Portal BI   Group Ware   

Exercise Evaluation  EP Training EP Document 
Emerg. Response 

Organization 

And Duty 

disaster 
Safety 

Personnel 
health 

Chemical material 
Green House 
Gas Emission 

Environment 
Account 

RWM   Radioactive 
           Waste 

Related 
Sys. 

EPM   Environment 

RAM   Radiation 
           Safety 

Headquarter 
Monitoring 

Environment, 
Health & Safety 

Emergency 
Preparedness 

PM 

LDM 

PP 

HR 

Integrated  Portal 

Access Control HP Shift  Journal Procedure Cyber  RP Training 

Liquid/gaseous Radioactive 
Waste Release  Results(Data) 

Self disposal Waste 
Solid Radioactive Waste Data 

Input/workflow 
Solid Radioactive Waste 

 Disposal  Request 

Environmental 
Radioactivity 

Public complaint Industrial Waste 
Environment 
conservation 

Environment 
Real Time Info. 

Radioactive Material 
Transportation 

Radioactive Isotope 
O/H  Radiation Work 

history 
Cyber ALARA center 

ERO Member EP E-Learning  Radiological  Emergency 
Response Action System 

QM 

EPM 
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Radiation Management  

RAM: Radiation 

Management 

Radiation 
Management 

RAM 

1 

RCA Access 
Management 

RCA_AMS 

2 

Radiological 
Material 

Transportation 
Management 

RMTMS 

3 

Radiation 
Protection 
e-Learning 

RPELMS 

5 

O/H Radiation 
work 

Management 

 OMRWMS 

6 

7 

 Cyber ALARA 

Center 

• Personnel Information 
• Personnel Dispatches/Transfers 
• Visitor control 
• Access Qualification 
  (WBC, RP Training, Medical Exam.)  
• Radiation Work Permit 
• Dose Limitations/Objectives 
• Radiation/Radioactivity Measurement 
• Radiation Documents 
• HP Shift Journal 
• Procedures 

RICMS 

4 

Radio Isotope 
Comprehensive 

Management 



Radiation Worker’s exposure history Mgt change 

3
rd

 Generation 1
st

 Generation 2
nd

 Generation 4
th

 Generation 

 Mgt lvl : Plant 

 

 Data Inconsistency 

   Due to manual 

Processing 

 

 Insufficient 

Transparency of Data 

management 

 

 

 

 Plant 

 

 Data missing and 

duplication in case of  

employee’s movement 

 

 Insufficient 

Transparency of Data 

management 

 

 Plant 

 

 Early version of 

computer capability 

 

 

 Insufficient 

Transparency of 

Data management 

 

 

 

 

 Companywide 

 

 Reinforcement of  

companywide 

integration 

 

 Data consistency 

 

 Improvement of Data 

Transparency 

Hard copy MV NRS ERP(RAM) 



Network composition of RAM 

EAI Server 

12|00 READ

FAX &  M ODEM S

Employee’ Data Time 

ADR Server DREAMS RAM SERVER 

Kori YGN Wolsong Ulchin 

Multi Port 

INTERFACE 

노트북 노트북 노트북
노트북

• Employee’s information 
• Dose Limitation 
  -Yearly Dose 
  -5 Year Dose 

• Entry Qualification  
  - PR Training 
  - WBC 
  - Medical Examination 

• Entry and Work in RCA 
• Registration of employee/Access Qualification 
• Approval of Radiation Work Permit 

ADR Reader 

/Turnstile 
RCA  

RWP Dose 

노트북

NETEC 



Major Process of RAM 

Ability to EXECUTE  

Best Practice in 

Business 

Enable Strategy for 

GOVERNANCE 

RAM : RAdiation Management 

HP 

Waste Control 

Dose 

Limitation 

Automatic notice 

of Dose 

RWP Issue 

RP Training 

Medical 

Examination 

Personnel 

Enrollment 

Moving/ 

dispatch 

Completion 

Dose Control 

TLD 

Internal 

Dose 

Access Qualification 

WBC 

Monitoring HQ 

Interface 

with SAP 

PM W/O 

Measuring 

Document 

Radiation 

Worker 

Measuring 

Point 

ADR 

Access 

 history 

Visitor 

RWP 

Violator 

HP 

Radiation Measurement 

Radiation 

Worker 

Personnel Information 



Employee Work History Process 

RAM 

W/F 

Training 

WBC 

Medical 

Registration 
Movement 

Div./Plant/Dept. 
Dispatch Completion 

Request Request  
additional TLD 

 
TLD provided 

RP Staff RP Staff 

Request TLD  
return and  

Provide 

Request TLD  
return and  

Provide 

WBC 
TLD Reading 

Completion Date TLD provided 

RP Staff 

• e-approval of request of employee designation 
  using W/F 
• Automatic creation of work history 
• Free Pass within plant  
• Simplification of dispatching/Moving between 
  Division(TLD issue request) 

Free Pass 

Employee Employee Employee Employee Employee 

Access to  

other Plant 



Radiation Work Permit  

PM W/O 

W/O Link? 

Yes 

No 

check 

Radiation Work 

RWP No. 

Approved by  

Operation Manager 

W/O list display  

Select W/O   

RWP start 

RWP Request  

RWP Request 

RWP Approved 

by RP Manager ADR 
Server 

RWP Approved 

by RP Manager 

W/F  

• Reduction of required time before preparation 
• with interfacing RWP and W/O 
• Companywide code integration 

RCA 



O/H Major Radiation Work 

Management System 



O/H Work Mgt 

Radiation Meas. 

• worker, Work hour 

• Exposure dose 

• Work event 

• Survey Map 

• Equipment 

• Measurement record 

O/H  Progress 
• Organization 

• Developing countermeasure   
to reduce exposure dose 

• Resource allocation  

• Work Scheduling 

• ISOE base 

• Report 

ERP Radiation Management (RAM) 

Employee RWP Dose 

O/H Major Rad. Work Mgt Cyber ALARA Center 

ALARA Implementation 

ALARA Info. sharing 

ALARA Council 

System Overview 

W/O 

• Repair/Maintenance work info. Management in radiation controlled area 
• Radiation work infor. Management focused on ALARA analysis  

Analysis/Statistics • Assessment of dose  

• DC setting 

• Searching RP option 

• Selecting best option 

• Optimization 

• Performance evaluation 



• Work Classification 

• Location 

• RWP 

• Worker 

• Time 

• Dose 

• Special Event 

• Measurement  Point 

• Facility/Room 

• Instrument 

• Measurement Location 

• Dose rate/Contamination 

• Survey Map 

• Plant 

• Unit 

• Round 

• Worker 

• Time 

• Plant 

• Unit 

• RWP 

• ADR Dose 

• Equip. Name 

• Vendor 

• Model No. 

• Serial No. 

• Duration 

• Efficiency 

• Calibration 

• RWP 

• Time 

• Work Code 

• Location 

• Worker 

• Expected Dose 

• Radiation Condition 

• requirements 

• Worker 

• Reading Time 

• External Dose 

• Internal Dose 

O/H Major Work Management 

SAP(ERP) RAM 

ALARA 

Center Analysis 

DB Composition and Relations 



Cyber ALARA Center 



Cyber ALARA Center 

RCA 

Control 

system 

Work-History 

 DB 

Work  
History 

statistics 

Electronic 
Approval 
System 

MAP 

O/H Major Work Management 

• Implemen- 

  tation 

• Performance 

  Evaluation 

• Selection of Best Option 

• Selection of DC 

• Evaluation of Exposure 

Situation   

2011 

2012 

CZT 

2013 

Source term Monitoring  

& Exposure dose Prediction 

Advanced Monitoring 

ERP(RAM) 

Radiation Measurement 

DC Real-time 

Monitoring 

• Identification 

  of Protection 

  Options 

Feed 

back 

Cyber ALARA Center 



Cyber ALARA Center 

ALARA  
Performance  
Real-time  
monitoring DC 

ALARA Benchmarking 
Study on Each Work 

Domestic & Foreign  
Good-Practice ALARA Core Item 

① Plant by Plant History 
② Other Plant History 
③ Domestic & Foreign  
    Good-Practice 
④ ALARA Core Item 
 
 
 

① ALARA Workshop 
② ISOE International  
    Good-Practice 
③ Operation Experience(OE) 
④ Other Main Examples 

① CZT Monitoring 
② Shut-Down Chemistry 
③ Zinc Injection 
④ Cyber Plant 
⑤ Tele-Monitoring 
⑥ Dose Constraint 
⑦ Cost-Benefit Analysis 
⑧ Robotics 
⑨ Domestic & Foreign  
    ALARA Statistics 

Statistic 
Process 

History 

① Source term   
    Monitoring 
② Exposure dose 
    prediction 

ALARA PROCESS  
Electronic Approval System 

Exposure dose  
prediction 

• Implemen- 

  tation 

• Performance 

  Evaluation 

• Selection of Best Option 

• Selection of DC 

• Evaluation of Exposure Situation   

• Identification 

  of Protection 

  Options 

Feed 

back 

Real-time  
Monitoring/Statistic 



ALARA Implementation Process 

Assessment 

 of dose  

 
Searching 
RP option 

 
 

 Selecting 

 best option 
 

 

Optimization 

• No, of exposure, Personal dose in min./max, distribution,  

  Potential  exposure 

 
DC Setting 

 

• Basic level of optimization 

• Diverse Experience/DB required 

• Qualitative /Quantitative judgement  

• Supporting instrument for decision making 

• pecuniary parameter of dose •Social Value: Ethics, generation 

•Non-radiation harm : mental shock 

•Economics : Cost, Uncertainty 

DC (Dose Constraint)  

“Cost-Benefit Analysis based of KHNP 

unique method of Does-pecuniary Value” 

 
Performance 
evaluation 
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Radioactive Waste Management  

RWM: Radioactive 

Waste 

Management 

Solid 
Radioactive 
Waste Mgt 

RWM, PM 

1 

Liquid/gaseous 
Radioactive 

Waste Release 
Permit 

RWM, LDM 

2 

Liquid/gaseous 
Radioactive 

Waste Release  
Results(Data) 

 RWM 

3 

Self disposal 
Waste 

RWM 

4 

Solid Radioactive 
Waste Data 

Input/workflow 

SWIS 

5 

Solid Radioactive 
Waste  Disposal 

Request 

WDRS 

6 



Solid Radioactive Waste Drum Infor. 

  

• Tracking of Radioactive Waste Drum Life Cycle 

• Drum Master 

• Storage  

• Drum nuclide information  

•  

Drum Master 

Functional Location 

Class & Characteristic 

PM 

• Location 

• Date 

• Nuclide 

• Radioactivity 

• Class 

• Shipping information 

• Location 

• Date 

• Dose rate 

 

Storing Disposal Creation 

• Serial No. 

• Contents 

• Date 

• Dose rate 

• PCP No. 

• Release No. 



Radioactive Waste Disposal Process 

Delivery Schedule 

Self-Inspection 
Preliminary 

Inspection 

Takeover 

Request 

Shipping 

Receiving 

Inspection 

Disposal 

Inspection 
Disposal 

closing 

Generator • Turnover Planning & submission 
• Self-inspection and preliminary 
  inspection application 
• Takeover request 

Disposer • Take over plan notification 
• Preliminary inspection &   
  approval 
• Approval of take over request 
• Loading and take over 
• Take over inspection and 
  disposal inspection 
• Disposal and blocking 

Shipper 
• shipping planning & submission 
• Shipping 

Real time tracking (GIS) 

NPP 

KRMC 



Liquid/Gaseous Radioactive Waste Release Permit 

 
Stage 3 
Release 

(Operator) 

Stage 2 
Release approval 

(Radiation control Team) 

Stage 1 
Release permit Application 

(operator) 

Stage 4 
Release amount Calculation 
(Radiation control Team) 

Release Permit creation 
LDM Document 

W/F start 
Calculation of release 

limit coefficient 

Off-site Dose 
Calculation 

Release Permit Change 
-Analysis Results 
-Permit No. 

Release permit Change 
-Release Results 

Release Results 
Final calculation 

Release Permit Change 
-Radioactivity 
-Related document 

Sampling & analysis Release 

W/F stop 

Release Permit 

automatically 

stored to LDM 



Liquid/Gaseous Radioactive Waste Release Results 

Companywide integrated management 

   - Report creation in shorter time  

   - Various statistical analysis 

items Term 

Gamma Prior to 

Gamma monthly 

H-3 monthly 

Iodine Weekly 

Particle Weekly 

Alpha Monthly 

Sr-89/90 Quarterly 

H-3 Prior to 

Gamma Prior to 

Noble Gas Continuous 

Release Type 

A 

Continuous Release 

All Case 

Gas Tank 

Condenser Gamma Weekly 

Sample collection and analysis 

Report on result 

Statistics and Inquiry 

ODC 

Automatic Cal. 

Providing report 



Link to National IT network  

DREAMS 

 

 

 

 

 

 

 

KINS : WACID 

 

 

 

 

 

Internet 
Web Server 

SUN 
Enterprise 4500 

DB Server 

KHNP College KNFC KAERI 

(Decommissioning) 

KAERI 

RWM 
Spent  

fuel 

※ WACID : Waste Comprehensive Information Database 

InterNet 
Data Extraction 

Solid waste,  
Liquid/Gaseous Release 

Spent fuel 

NETEC 

http://www.easead.com/E_center/ad/ad_main.htm
http://www.easead.com/E_center/ad/ad_main.htm
http://www.easead.com/E_center/ad/ad_main.htm
http://www.easead.com/E_center/ad/ad_main.htm
http://www.easead.com/E_center/ad/ad_main.htm
http://www.easead.com/E_center/ad/ad_main.htm
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Environment  

EPM: Environment 

Management 

Local Community 

Management 

Information System 

• Greenhouse Gas Inventory Management 
• Chemical Substances Management 
• Environmental Accounting 
• Environmental Performance 

Environmental 
Radioactivity 

Analysis 
Information 

QM+BSP 

1 

Complaint 
Management 

PM+LDM 

2 

Inspection and 
Guide 

Environmental 
Conservation 

Activities 

 PM+LDM 

3 

Environmental 
Document 

LDM 

4 

Industrial 
Waste 

Add-ON 

5 

Real-time 
Information 

PI 

6 

7 

Environmental 
Management 
Information 

EC/EP 

• General 
• Construction 
• Location 

• Thermal Discharge 
• Environment 

• Meteorological Info. 
• Thermal Discharge 
• Waste Water Quality 
• Environmental Radiation 
• Discharge Radioactivity 



Chemical Material Management 

 Safe Operation 

    of NPP 

 Workplace 

   Safety 

 Promoting  

    Reliability  

 Report  to  

    External  

    Organizations 

 ISO 14001 

 Chemical Substances Distribution Management 
 Chemical Substances Emission and Transfer Management 
 Toxic Substances usage Management 
 Statistics and Report Management 

Comply with Environmental Regulations 

 Chemical Substances Management Guideline/Procedure Standard 
 Establish Chemical Substances Use/Authorization/Assessment Standard  
 Hazard Assessment of Plant Facilities/System 
 Labeling etc. 

Environment 

Chemical  

      Disposal    Usage        Release      Storing   Purchase Master Registration 

Management 

Structure 

Chemical Substances 

Safety Standard 

System Safety 

Standard 

Work Safety 

Standard 

Life-Cycle Management Structure 

Apply in 2010 

System Safety Mgt 

Distribution Estimation 

Emission Estimation 

Work Safety Mgt 

Inventory Mgt 

Transfer Estimation 

System / Work Safety 



Chemical Material Management 

Chemical Material  
consumption in plant 

Chemical Material 
Purchase 

 Storing Labeling 

  

Usage 

Assessment 

Structure, System,  
Equipment, Health, 

 Environment Protection 

Waste/Disposal 

Management and 
Supervising 

• Label required for all chemical Material 

• Supervising of chemical Material usage is judged by the existence of Label 

Carrying out/Usage 
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Emergency Preparedness  

EPM: Emergency 

Preparedness 

Management 

• Exercise Mode 
• Real Mode 

Emergency 
Response  

Organization 
and duty 

EPM 

1 

ERO 
member 

EPM 

2 

EP Training 

EPM 

3 

Exercise 
Evaluation  
PM+LDM 

4 

EP 
Document 

LDM 

5 

EP e-Learning 

EPELMS 

6 

7 

Radiological 
Emergency 

Response Action 
System 

RERAS 



Radiological Emergency Response Action System 

Admin. page (exercise basic infor. management) 

Main Page (EP Exercise management) 

Emergency exercise 

Control 
Message 

Site 
Measurement 

Data 

Plan and Exercise 
Message 

Exercise 
Data 

Exercise 
control body 

ERO 
Member 

Exercise 
Evaluation 

Emergency 
Situation 

Emergency 
Action 

E-Approval Bulletin 
Board 

 e-Mail 

 Document 
Sending 

  Login 
Send/Receive 

Message 

Situation 
Action  

  System Composition 

   SMS 



 

 

 
Basic 

Information 
 

 

 

 

 

 

  Work Function Diagram – Basic Information 

Emergency  
Exercise Plan 

Emergency 
Exercise Message 

Emergency 
Exercise Data 

ERO Member 

Exercise 
Control Body 

• Exercise round, Outline 

• Planning file attachment 

• Scenario Based Control Message 

• Manual transmission of Message 

• Management of various information 

  required for emergency Exercise  

 

• Varieties of Exercise Data 

   1) Plant operation parameter 

   2) Nuclide/Radioactivity 

   3) Environment Radioactivity 

   4) Meteorological condition 

   5) In-site Radiation condition 

   6) Digital Radiation Monitoring 

   7) Off-site Iodine condition 

   8) Off-site Airborne condition etc.  

• Staff control for each counter facilities 

• Enrollment setting by login 

• Exercise Control Organization 

Radiological Emergency Response Action System 



Emergency 
Exercise 

 

(Situation posting, 

Infor. Sharing of situation 

and action status) 
 

 

 

 

 

 

 

 

Exercise Message 

Emerg. Situation 
registration 

Emergency 
Exercise Data 

Message 
Send/Receive 

E-Approval 

• Message sending to ERO          
member 

• Controlled by Drill 

  Message 

• Situation Posting 

  and control 

  - Verbal report 

  - Paging 

  - Approval Document 

    preparation 

• Document preparation 

  and approval 

• Document transmission 

Situation 
Bulletin Board 

Action for Emergency 
Situation 

Site Measurement 
Data 

• Adding or change of Exercise Data 

Emerg. Situation 
And Action Status 

• Action Results registration 

• Action Results posting and 

  situation control 

Control Body 
Retrieval of situation 

Radiological Emergency Response Action System 

  Work Function Diagram – Emergency Exercise 



Expectations 

Decision 

Making 

Enhancement  

of Productivity 

Information 

Sharing 

Analysis 

Secure Transparency 

Recover Reliability 

Standardization 

Integration 

Real Time 

Data Processing 

The World Best 

Utility Power 

Company 

Create Image of  

Upright Company 

Reg.  

Compliance 

『Optimization of Radiation management』  



Thank you for your attention ! 


