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I. Overview 
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Nuclear Power Plant (1) 

 NPP is an electrical generating facility using a nuclear reactor 

(PWR,BWR,CANDU,GCR) as its heat source to provide steam to a 

turbine generator 

 Nuclear Power Plants 

 Electricity produced by nuclear fission is one of the greatest uses of 

radiation.  

 We need a reliable, abundant, clean, and affordable source of 

electricity. We depend on it to give us light, to help us groom and feed 

ourselves, to keep our homes and businesses running, and to power 

the machines we use.  

 Electricity can be produced in many ways — using generators 

powered by the sun, wind, water, coal, oil, gas, or nuclear fission.  

 In Korea, NPPs are the second largest source of electricity (next to 

coal-fired plants). 
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Nuclear Power Plant (2) 

 The purpose of a NPP is to boil water to produce steam to power a 

turbine-generator to produce electricity.  

 While NPP have many similarities to other types of plants that 

generate electricity, there are significant differences.  

 With the exception of solar, wind, and hydroelectric plants, power 

plants (including those that use nuclear fission) boil water to produce 

steam that spins the propeller-like blades of a turbine that turns the 

shaft of a generator. In these plants, the energy needed to boil water 

into steam is produced either by burning coal, oil, or gas (fossil fuels) 

in a furnace,  

 or by splitting atoms of uranium in a NPP. Nothing is burned or 

exploded in a NPP. Rather, the uranium fuel generates heat through 

a process called fission. 

 So, the fission(vs combustion) does not require the air for its reaction. 

 Nuclear energy is clean energy. 
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Nuclear Energy 

 Article 2 of Atomic Energy Safety Act, Enforcement 

Decree of AESA, Enforcement Regulation of AESA, 

Regulations of Technical Standards for Nuclear Reactor 

Facilities, Etc. of Korean legislation defines nuclear 

energy as follows; 

nuclear  energy – all forms of energy released from an 
atomic nucleus in the course of transformation of an 
atomic nucleus  

nuclear(IAEA) –  relating to a nucleus; relating to or 
using energy released in nuclear fission or fusion 

atomic energy(USNRC) means all forms of energy 
released in the course of nuclear fission or nuclear 
transformation. 
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Safety  

 Safety 
 Safety is a condition or a state with no risk or no  concern with an 

accident. (Korean dictionary) 

 Constituents of Nuclear Safety 
 Hardware 

 Software 

 Human Factor(Safety Culture, Management System,…) 

 Meaning of Nuclear Safety 
'Safety' is the achievement of proper operating conditions, 

prevention of accidents and mitigation of accident 
consequences, resulting in protection of workers, the public and 
the environment from undue radiation hazards. (IAEA  Safety 
Glossary) 
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Inherent Safety 

 10CFR50 App. A GDC - Criterion 11(Reactor inherent 

protection)  

       The reactor core and associated coolant systems shall be  designed 

so that in the power operating range the net effect of the prompt 

inherent nuclear feedback characteristics tends to compensate for 

a rapid increase in reactivity 

 

 This can be accomplished by the Doppler Effect 

 However, some BWR plant (i.e. Chernobyl NPP) is unstable and 

the power coefficient(sum of void coefficient, moderator 

temperature coefficient and fuel temperature coefficient) in low 

power range was positive which had resulted in such a 

catastrophic disaster. 

   (Doppler effect, i.e. FTC is always negative) 
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Responsibility for Safety 

[Requirement 5 (Prime Responsibility for Safety) of the 

IAEA General Safety Requirements Part 1(Governmental, 

Legal and Regulatory Framework for Safety)] 

 The government shall expressly assign the prime 

responsibility for safety to the person or organization 

responsible for a facility or an activity, and 

 The government shall confer on the Regulatory Body 

(RB) the authority to require such persons or 

organizations to comply with stipulated regulatory 

requirements, as well as to demonstrate such 

compliance 
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Document for Safety Review 

 SAR (Safety Analysis Report) for NPP as a whole or a 

specific SSC(Structure, System and Components) shall 

be prepared by the Licensee and be submitted to the 

RB.  

 SAR is the fundamental document for the Nuclear 

Facilities to demonstrate its safety. 

 RB is responsible for the Safety Review of SAR 

(including RTSR, RSE) and Topical Report and the 

Safety Inspection of nuclear facilities and activities. 

 Nuclear Power Plant 

 Research Reactor 

 Nuclear Fuel Facilities 

 SSC Manufacturing Company 

 Radiation Utilization Facilities 
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 SAR(1)  

 SAR is composed of the following 18 Chapters 

1. Introduction and General Description of Plant 

2. Site Envelope Characteristics 

      2.5 Geology, Seismology, and Geotechnical Engineering  

3. Design of Structures, Components, Equipment, and Systems 

     3.2 Classification of Structures, Components, and Systems 

4. Reactor  

4.2 Fuel System Design 

4.3 Nuclear Design 

4.4 Thermal and Hydraulic Design 

5. Reactor Coolant System and Connected Systems 

5.2 Integrity of Reactor Coolant Pressure Boundary (RCPB) 

      5.2.5 RCPB Leak Monitoring 

6. Engineered Safety Features 

6.3 Safety Injection System 
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SAR (2)  

 SAR 18 Chapters 

7. Instrumentation and Controls 

8. Electric Power 

9. Auxiliary Systems 

    9.2.5 Ultimate Heat Sink 

10. Steam and Power Conversion System 

11. Radioactive Waste Management 

12. Radiation Protection 

13. Conduct of Operations 

14. Initial Test Program 

15. Accident Analysis 

16. Technical Specifications 

17. Quality Assurance 

18. Human Factors Engineering 

 

 

 

Chapter 19(PSA) may be added in near future. 
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T/S and OLC   

 Technical Specification - Part of an NRC license 

authorizing the operation of a nuclear production or 

utilization facility. A Technical Specification establishes 

requirements for items such as safety limits(SL), limiting 

safety system settings(LSSS), limiting control settings, 

limiting conditions for operation(LCO), surveillance 

requirements(SR), design features, and administrative 

controls.   

 Operational Limits and Conditions - A set of rules 

setting forth parameter, limits, the functional capability 

and the performance levels of equipment and personnel 

approved by the regulatory body for safe operation of an 

authorized facility. (IAEA, NS-G-2.2 OLC and Operating 

Procedures for NPP) 
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DID - NPP Design Concept  

 Concept of DID 

A hierarchical deployment of different levels of diverse 

equipment and procedures to prevent the escalation of 

anticipated operational occurrences(AOO) and to maintain 

the effectiveness of physical barriers placed between a 

radiation source or radioactive material and workers, 

members of the public or the environment, in operational 

states and, for some barriers, in accident conditions.(IAEA) 

 The NRC applies defense-in-depth to creating multiple 

independent and redundant layers of defense to 

compensate for potential human and mechanical failures 

so that no single layer, no matter how robust, is exclusively 

relied upon.(Wikipedia) 
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Objectives of DID 

 Objectives   

 (a) To compensate for potential human and  component 

failures; 

  (b) To maintain the effectiveness of the barriers by averting  

damage to the facility and to the barriers themselves; 

  (c) To protect workers, members of the public and the 

environment from harm in accident conditions in the event 

that these barriers are not fully effective. 
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 Levels of DID 

16 

Definition 
Means 

(HW, SW and Management  Control) 

Level 1 

• Prevention of abnormal operation and  

  failures. 

 

• robust legislations 

•conservative design  

• high quality construction, 

  operation, and maintenance 

• OEF & Safety Culture 

Level 2  
• Control of abnormal operation and 

  detection of failures. 

• auto control and protection system 

• monitoring facilities 

Level 3  
• Control of accidents within the design  

  basis. 

• ESF(Engineered Safety Features) 

• EOP(Emergency Op. Procedure) 

Level 4  

 • Control of severe plant conditions,  

including prevention of accident 

progression and mitigation of the 

consequences of severe  accidents. 

• Containment Building 

• SAMG(Severe Accident Mitigation 

  Guideline) 

Level 5 
 • Mitigation of radiological consequences of  

   significant releases of radioactive material 

• Exclusion Area 

• Radiation Emergency Plan 
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DID in Radiation Release 

containment building 

pressure vessel &  

coolant pipe 

fuel cladding 

fuel pellet 

steel containment 

or liner 

exclusive zone 

exclusion area boundary 

(virtual barrier) 

 5 multiple barriers to prevent radioactive material release 
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DID in Safety Features 

 Reactor Protection System 

 Engineered Safety Features 

 Off-site Power 

 On-site Emergency Diesel 

Generator 

 EOP 

 SAMG 
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II. SSC  

First in Regulation and Safety Technology, KINS 
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SSC 

 SSCs means structures, systems and components 

and SSCs is a general term encompassing all of the 

elements (items) of a facility or activity which contribute 

to, (operation), protection and safety, except human 

factors.   

Structures are the passive elements: buildings, vessels, 

shielding, etc.  

A system comprises several components, assembled in 

such a way as to  perform a specific (active) function.  

A component is a discrete element of a system. 

Examples of components are wires, transistors, 

integrated circuits, motors, relays, solenoids, pipes, 

fittings, pumps, tanks and valves. 
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SSCs of PWR and BWR  

Pressurized Water Reactor 

Boiling Water Reactor 
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Specific Components 

  Total Pipe length(km) 

   Safety  non-Safety total 

big pipe(>2.5inch) 26.36 127.68 154.04 

small pipe(<2.5inch) 16.58 122.84 139.42 

total 42.94 250.52 293.46 

 Total Cable length(km)  

   Safety Cable non-Safety Cable total 

Control Cable 365.91 2,349.30 2715.21 

Instrument Cable 364.06 1397.03 1761.09 

Power Cable 90.06 679.02 769.08 

total 820.03 4425.35 5245.38 

 Pumps and Valves(EA)   

   Safety non-Safety total 

pump 80 248 328 

valve 6,997 26,216 33,213 

for Shin-Kori 1,2 
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Structures of NPP 
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Plant 

equipment 

Items important to safetyª Items not important to safetyª 

Safety related 

itemsª 

Protection 

system 

Safety 

actuation 

system 

Safety systems 

Safety system 

support 

features 

ª   In this context, an ‘item’ is a structure, system or component. 

- IAEA Safety Glossary(2007 Edition) 

SSCs Categorization 
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Items important to Safety  

 An item(SSCs) that is part of a safety group and/or 

whose malfunction or failure could lead to radiation 

exposure of the site personnel or members of the 

public. Items important to safety include: 
 Those structures, systems and components whose 

malfunction or failure could lead to undue radiation exposure 
of site personnel or members of the public; 

 Those structures, systems and components that prevent 
anticipated operational occurrences from leading to accident 
conditions; 

 Those features that are provided to mitigate the 
consequences of malfunction or failure of structures, systems 
and components. 
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Safety System 

 A system important to safety, provided to ensure 

the safe shutdown of the reactor or the residual 

heat removal from the core, or to limit the 

consequences of anticipated operational 

occurrences and design basis accidents. 

 Safety systems consist of the protection system, 

the safety actuation systems and the safety 

system support features. Components of safety 

systems may be provided solely to perform safety 

functions, or may perform safety functions in some 

plant operational states and non-safety functions 

in other operational states. 
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Safety Function   

 A specific purpose that must be accomplished for safety.  

 IAEA Safety Standards Series NS-R-1(Safety of NPP Design) 

lists 19 safety functions to be fulfilled by the design of a nuclear 

power plant in order to meet three general safety requirements: 

   (a) The capability to safely shut down the reactor and  maintain it in a safe 

shutdown condition during and after appropriate operational states and accident 

conditions; 

    (b) The capability to remove residual heat from the reactor core after shutdown, 

and during and after appropriate operational states and accident conditions; 

    (c) The capability to reduce the potential for the release of radioactive material 

and  to ensure that any releases are within prescribed limits during and after 

operational states and within acceptable limits during and after design basis 

accidents. 

 This guidance is commonly condensed into a succinct expression of 

three main safety functions for nuclear power plants: 

      (a) Control of reactivity; 

      (b) Cooling of radioactive material; 

      (c) Confinement of radioactive material. 
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Safety Function in ANSI/ANS  

 Nuclear Safety Function 

      Any function that is necessary to ensure: 

   a. the integrity of the RCPB, 

   b. the capability to shut down the reactor and maintain it in a 

safe  shutdown  condition(residual heat removal), or 

   c. the capability to prevent or mitigate the consequences of 

Plant Conditions that could result in potential offsite 

exposures that are comparable to the guideline exposure of 

the 10CFR100 ‘Reactor Site Criteria’ 

       (ANSI/ANS 51.1 1983 nuclear safety criteria for the design of 

stationary pressurized water reactor plants) 
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Safety Class (1) 

 ANSI/ANS 51.1-1983(nuclear safety criteria for the 

design of stationary pressurized water reactor 

plants) NSSC Notice 2012-9(KINS) 
 Safety Class means ‘Classification of structures, 

systems, or components based on their nuclear safety 
functions’ 

 Safety Class-1, 2, or 3 and NNS 

 Non-Nuclear Safety(NNS): Classification of SSC that are not 
in Safety Class 1,2, or 3.  

 Safety Class 1 – SC-1 shall apply to pressure retaining 
portions and supports of mechanical equipment that form part 
of the RCPB whose failure could cause a loss of reactor 
coolant in excess of the reactor coolant normal makeup 
capability and whose requirements are within the scope of the 
ASME Boiler and Pressure Vessel Code, Section III. 
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Safety Class (2) 

 Safety Class 2 – SC-2 shall apply to pressure-retaining portions 
and supports of primary containment and other mechanical 
equipment, requirements for which are within the scope of the 
ASME Boiler and Pressure Vessel Code, Section III, that is not 
included in SC-1 and is designed and relied upon to accomplish the 
following nuclear safety functions  
 provide fission product barrier or primary containment radioactive 

material holdup or isolation 

 provide emergency heat removal for the primary containment 
atmosphere to an intermediate heat sink(e.g. containment spray) 

 introduce emergency negative reactivity to make the reactor 
subcritical(e.g. boron injection system) 

 ensure emergency core cooling where the equipment provides 
coolant directly to the core(e.g., RHR and ECC) 

 provide or maintain sufficient reactor coolant inventory for ECC(e.g., 
RWST) 
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Safety Class (3) 

 Safety Class 3 – SC-3 shall apply to equipment, not included in SC-1 
or -2, that is designed and relied upon to accomplish the following 
nuclear safety functions  
 Provide for function defined in SC-2 where equipment, or portions thereof, is not within 

the scope of the ASME B&P Code, Section III 

 Provide secondary containment radioactive material holdup, isolation, or heat 
removal  

 Except for primary containment boundary extension function, ensure hydrogen 
concentration control to acceptable limits. 

 Remove radioactive material from the atmosphere of confined spaces outside primary 
containment… 

 Introduce negative reactivity to achieve or maintain subcriticality… (e.g. boron 
makeup) 

 Provide or maintain sufficient reactor coolant inventory for core cooling(e.g., 
coolant makeup system) 

 Provide actuation or motive power for SC-1,-2, or -3 equipment. 

 Provide an acceptable environment for SC-1,-2, or -3 equipment and operating 
personnel. (ANS 3.3.1.3 a ~ p, 16 items) 
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Safety Standards 

Slide 32 

 Hierarchical Comparison 

Nuclear Safety 

Act 

Enforcement Decree 

Enforcement Regulations 

NSSC Notice                                                          

Safety Regulation Guides 
• Review, Inspection Guides 

• Technical Guides 

Industrial Codes and Standards: KEPIC, 

ASME, KS, IEEE, ACI, etc. 

IAEA(USNRC) Safety Standards Korean Laws and Regulations 

Safety  

Fundamentals 

(Atomic Energy Act) 

Safety 

Requirements 

(10CFR) 

Safety Guides 

(RG,SRP) 

Industrial Codes and Standards 

 ASME, IEEE, etc. 
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General Design Criteria(1) 

10CFR: NRC Regulations 

10CFR20: Standards for protection against radiation 

10CFR50: Domestic licensing of production and utilization facilities 

10CFR50.46 Acceptance criteria for ECCS for light-water nuclear power reactor 

10CFR50 App. B QA Criteria for NPP and Fuel Reprocessing Plants. 

10CFR100: Reactor site criteria   

10CFR50 App. A GDC for NPPs(total of 55) 

 

I. Overall Requirements(5):  

    1. Quality Standards and Records   

    2. Design Bases for Protection Against Natural Phenomena   

    3. Fire Protection   

    4. Environmental and Dynamic Effects Design Bases   

    5. Sharing of Structures, Systems, and Components 
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General Design Criteria(2) 

II. Protection by Multiple Fission Product Barriers(10):  

    10. Reactor Design   

    11. Reactor inherent Protection   

    12. Suppression of Reactor Power Oscillations   

    13. Instrumentation and Control   

    14. Reactor Coolant Pressure Boundary   

    15. Reactor Coolant System Design   

    16. Containment Design   

    17. Electric Power Systems   

    18. Inspection and Testing of Electric Power Systems   

    19. Control Room   
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General Design Criteria(3) 

III. Protection and Reactivity Control Systems(10):  

    20. Protection System Functions   

    21. Protection System Reliability and Testability   

    22. Protection System Independence   

    23. Protection System Failure Modes   

    24. Separation of Protection and Control Systems   

    25. Protection System Requirements for Reactivity Control Malfunctions   

    26. Reactivity Control System Redundancy and Capability   

    27. Combined Reactivity Control Systems Capability   

    28. Reactivity Limits   

    29. Protection Against Anticipated Operational Occurrences   
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Criterion 27 - Combined reactivity control systems capability.  

     The reactivity control systems shall be designed to have a combined 

capability, in conjunction with poison addition by the emergency 

core cooling system, of reliably controlling reactivity changes to 

assure that under postulated accident conditions and with 

appropriate margin for stuck rods the capability to cool the core is 

maintained. 

Criterion 29 - Protection against anticipated operational  

occurrences.  

     The protection and reactivity control systems shall be designed to 

assure an extremely high probability of accomplishing their safety 

functions in the event of anticipated operational occurrences. 
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General Design Criteria(4) 

IV. Fluid Systems(17):  

   30. Quality of Reactor Coolant Pressure Boundary   

   31. Fracture Prevention of Reactor Coolant Pressure Boundary  

   32. Inspection of Reactor Coolant Pressure Boundary   

   33. Reactor Coolant Makeup   

   34. Residual Heat Removal   

   35. Emergency Core Cooling   

   36. Inspection of Emergency Core Cooling System   

   37. Testing of Emergency Core Cooling System   

   38. Containment Heat Removal   
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Criterion 35—Emergency core cooling.  

     A system to provide abundant emergency core cooling shall be 

provided. The system safety function shall be to transfer heat from 

the reactor core following any loss of reactor coolant at a rate such 

that (1) fuel and clad damage that could interfere with continued 

effective core cooling is prevented and (2) clad metal-water reaction 

is limited to negligible amounts. 

     Suitable redundancy in components and features, and suitable 

interconnections, leak detection, isolation, and containment 

capabilities shall be provided to assure that for onsite electric power 

system operation (assuming offsite power is not available) and for 

offsite electric power system operation (assuming onsite power is 

not available) the system safety function can be accomplished, 

assuming a single failure. 
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General Design Criteria(5) 

IV. Fluid Systems(17):  

    39. Inspection of Containment Heat Removal System   

    40. Testing of Containment Heat Removal System   

    41. Containment Atmosphere Cleanup   

    42. Inspection of Containment Atmosphere Cleanup Systems   

    43. Testing of Containment Atmosphere Cleanup Systems   

    44. Cooling Water   

    45. Inspection of Cooling Water System   

    46. Testing of Cooling Water System   
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General Design Criteria(6) 

V. Reactor Containment(8):  

    50. Containment Design Basis   

    51. Fracture Prevention of Containment Pressure Boundary   

    52. Capability for Containment Leakage Rate Testing   

    53. Provisions for Containment Testing and Inspection   

    54. Systems Penetrating Containment   

    55. Reactor Coolant Pressure Boundary Penetrating Containment   

    56. Primary Containment Isolation   

    57. Closed Systems Isolation Valves   
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General Design Criteria(7) 

VI. Fuel and Radioactivity Control(5):  

    60. Control of Releases of Radioactive Materials to the Environment   

    61. Fuel Storage and Handling and Radioactivity Control   

    62. Prevention of Criticality in Fuel Storage and Handling   

    63. Monitoring Fuel and Waste Storage   

    64. Monitoring Radioactivity Releases  

 

Criterion 62—Prevention of criticality in fuel storage and handling. 

Criticality in the fuel storage and handling system shall be prevented 

by physical systems or processes, preferably by use of 

geometrically safe configurations. 
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ECCS Acceptance Criteria 

  5 Acceptance Criteria of the ECCS(CFR50.46) 
 

 Peak cladding temperature. calculated maximum fuel element 
cladding temperature shall not exceed 1204oC(2200oF) 

 Maximum cladding oxidation. calculated total oxidation of the 
cladding shall nowhere exceed 0.17 times the total cladding 
thickness before oxidation. 

 Maximum hydrogen generation. calculated total amount of 
hydrogen generated from the chemical reaction of the cladding with 
water or steam shall not exceed 0.01 times the hypothetical amount 
that would be generated if all of the cladding were to react.  

 Coolable geometry. calculated changes in core geometry shall be 
such that the core remains amenable to cooling. 

 Long-term cooling. ….decay heat shall be removed for the 
extended period of time required by the long-lived radioactivity. 
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Hierarchy of Regulatory Framework 

Korea USA IAEA 

Fundamentals Safety Charter 

Policy Statement 

Policy Statement Safety 

Fundamentals 

Requirement Nuclear Safety Act 

Enforcement Decree 

Enforcement Regulation 

Technical Standards 

NSSC Notice 

Atomic Energy Act 

10CFR 

Safety 

Requirements 

-GSR(General) 

-SSR(Specific) 

Guidance Regulatory Standards 

Regulatory Guides 

Guidelines on Review    

and Inspection 

Regulatory Guide* 

SRP* 

Inspection 

Procedure 

Safety Guides 

Code & Std. KEPIC  ASME, IEEE TECDOC 

- RG, SRP : Interpretative Requirement 
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III. Nuclear Power Plant 

First in Regulation and Safety Technology, KINS 
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Systems of NPP(1) 

 NPP is an Integral and Complicated System composed of  NSSS, 

BOP, and etc., and designed on the basis of the RB’s requirements 

(GDC…). They shall meet the requirements (Law, Notice, etc) and 

should comply to the Code and Standards(ASME, IEEE, etc) 

 NSSS(Nuclear Steam Supply System, also called Primary System) is 

composed of the following systems; 

 RCS (Reactor Coolant System)  

 CVCS (Chemical and Volume Control System) 

 SCS (Shutdown Cooling System) or RHRS (Residual Heat Removal              

System)  

 RWST (IRWST) Refueling Water Storage Tank 

 AFWS (Auxiliary Feed Water System) 

 Containment and CS (Containment Spray) 

 ESF (Engineered Safety Features)  

 ECCS (Emergency Core Cooling System) 

 I&C (Instrumentation and Control System) 
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Systems of NPP(2) 

 RPS(Reactor Protection System) 

 SFPCS(Spent Fuel Pool Cooling System) 

 PCS(Plant Control System) 

• RCS(Rod Control System) or RRS(Reactor Regulating System)  

• CEDMCS(Control Element Drive Mechanism Control System) 

• PLCS(Pressurizer Level Control System) 

• PPCS(Pressurizer Pressure Control System) 

• RPCS(Reactor Power Cutback System) 

• SBCS(Steam Bypass Control System) 

• FWCS(Feedwater Control System) 

• SGWLCS(S/G Water Level Control System) 

 CCW(Component Cooling Water System) 

 ESWS(Essential Service /Sea Water System) 

 ECW(Essential Chilled Water System) 
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Systems of NPP(3) 

 BOP(Balance of Plant, also called Secondary System) 
 FP(Fire Protection System) 

 MF(Main Feedwater) System 

 MS(Main Steam) System 

 Plant Gas System(H2, N, F) 

 Ultimate Heat Sink 

 Condensate Storage System 

 SGLCS (Steam Generator Level Control System) 

 SBCS (Steam Bypass Control System) 

 Compressed Air Systems 

 Turbine Generator Systems 

 ES (Electrical System) 

 EDG (Emergency  Diesel Generator, Safety Systems) 

 On-Site DC Power (Safety System) 
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KSNP means Korean Standard Nuclear Power Plant 

KSNP(OPR1000) is a PWR-type NPP that uses two closed 

reactor coolant loops (RCS) to supply steam to the TG. 

RCS transfers Nuclear Heat to the Main Feed Water 

System (2ry coolant) through the SG thereby isolating the 

2ry coolant from the radioactivity of 1ry coolant (RCS).  

RCS consists of 1 Reactor Vessel, 1 PZR, 4 RCPs, 2 S/Gs, 

Interconnecting loop piping, etc. 

Introduction to KSNP 

- OPR means Optimized Power Reactor - 
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 Overview of Hanul Unit 4(KSNP) 
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Configuration of KSNP  
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Simplified Diagram of NPP 
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Hx CDSR 

Gen 

TBN 

P/P 
Hx 

P/P 

Hx 
Hx 

 Rx 

RCP 

SG 

RPS  

Rx Aux Sys 

 

RCS 

Steam & TBN 

Sys 

T-G Aux Sys 

CCWS 

Sea 

Water 

MFWS Sea Water 

 PZR 

NSSS (Primary Sys.) BOP (Secondary Sys.)  

Schematic Diagram of NPP 
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Overview of NSSS 

Steam Line 

HP TBN 

MSR 

LP TBN 

Condenser 

Feed water 

NSSS(Nuclear Steam Supply System) 

MSSS(Main Steam Supply System) 
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Operating Values of KSNP 
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Overview of Hanul Site 
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Containment 

Building 

Sea Water 

Intake 

Switchyard 

Main T/R 

Aux. 
Building 

Turbine 
Building 

Refueling 
Building 

Plant Overview 
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NSSS Components 
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Primary System with ESF  
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TBN/GEN and Feedwater System 
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Inside Containment  
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Inside TBN Building  
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NPP with PWR  

- In Korea, there are 2 2-loop W PWR, 4 3-loop W PWR, 4 CANDU, 2 Framatome PWR, 12 operating 

KSNP, and 4 APR1400 under construction. 
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NPP with VVER  

- VVER is another type of PWR developed by former Russia and is 

Light Water Reactor (LWR) 
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CANDU NPP 

- CANDU means Canadian Deuterium Uranium Reactor and is Pressurized 

Heavy Water Reactor (PHWR) developed by AECL. 

- Korea also has 4 operating CANDU-type NPP, Wolsong-1,2,3,4 
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NPP with BWR  

- In the BWR, the PWR RCS and Main Steam are combined into one single RCS.  
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NPP with RBMK 

The RBMK (Reaktor Bolshoy Moshchnosti Kanalniy, "High Power Channel-type Reactor") 

(Russian: Реактор Большой Мощности Канальный) is a class of graphite-

moderated nuclear power reactor designed and built by the USSR and is BWR-type. 

- Chernobyl NPP reactor was RBMK  
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NPP Normal Operation 
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