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Status and Issues in Nuclear Safety Regulation

I. Introduction
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Why the Siteôs Safety Evaluation?

Site safety evaluation for NPPs concerns 
1. Site suitability for planed NPPs
2. Input data of the NPP site for the design

Geography, 
Demography, 

Human- induced 
hazards, 

Meteorology, 
Hydrology, Geology, 

Earthquakeé

Site design, Site Suitability, 
radiological safety
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Introduction

Ä Siting

¿ The process of selecting a suitable site for a facility including 

appropriate assessment and definition of the related design basis 

(IAEA, NS-R-3)

¿ The siting process for a nuclear installation generally consists of an 

investigation of a large region to select one or more candidate sites 

(site survey), followed by a detailed evaluation of those candidate 

sites (IAEA, NS-R-3)

¿ Siting covers the general safety requirements and criteria for site 

related evaluation of external natural and human induced hazards

to the nuclear installations
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Ä Siting Factors and Criteria are important to assure that:

¿ Radiological doses from normal operation and postulated accidents 

will be acceptably low, 

¿ Natural phenomena and potential man-made hazards will be 

appropriately accounted for in the design of the plant, 

¿ Site characteristics are such that adequate security measures to 

protect the plant can be developed, 

¿ And that physical characteristics unique to the proposed site that 

could pose a significant impediment to the development of 

emergency plans are identified.

Ä KINS staffs tend to carry out a traditional defense-in-depth approach 

with regard to reactor siting to ensure public safety. 

Ä Siting away from densely populated centers has been and will 

continue to be an important factor in evaluating applications for site 

approval.

Introduction
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Ä Major Subjects Related to Siting(1)

¿ Geography and Demography

ÅThe effects of the nuclear installation on the region and matters relating to 

population and emergency planning

ÅPopulation density and use characteristics of the site environs, including 

the exclusion area, the population distribution, and site-related 

characteristics must be evaluated to determine whether individual as well as 

societal risk of potential plant accidents is low, and that physical 

characteristics unique to the proposed site that could pose a significant 

impediment to the development of emergency plans are identified

¿ Man-related Hazard

ÅNearby industrial, transportation, and military facilities

ÅThe nature and proximity of man-related hazards (e.g., airports, dams, 

transportation routes, military and chemical facilities) must be evaluated to 

establish site parameters for use in determining whether a plant design can 

accommodate commonly occurring hazards, and whether the risk of other 

hazards is very low.

Introduction



8 KOREA INSTITUTE OF NUCLEAR SAFETY
Global Safety Infrastructure Group

Ä Major Subjects Related to Siting(2)

¿ Meteorology

ÅMeteorological characteristics of the site that are necessary for safety 

analysis or that may have an impact upon plant design (such as maximum 

probable wind speed and precipitation) must be identified and characterized.

ÅDesign against the severe meteorological condition

ÅStrong wind, heavy rainfall or precipitation, tornadoes

ÅAtmospheric diffusion characteristics for the calculation of the transport 

and dilution of radioactive materials

¿ Hydrology

ÅFactors important to hydrological radionuclide transport (such as soil, 

sediment, and rock characteristics, adsorption and retention coefficients, 

ground water velocity, and distances to the nearest surface body of water) 

must be obtained from on-site measurements. 

ÅThe maximum probable flood along with the potential for seismically induced 

floods must be estimated using historical data.

ÅProtection from flooding, radioactive material diffusion through ground/ 

surface water, water use

Introduction
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Ä Major Subjects Related to Siting(3)

¿ Geology, Seismology, and Geotechnical Engineering

ÅGeological hazards, design earthquake, site layout, stability of foundation 

materials and slopes

ÄWhere unfavorable physical characteristics of the site 

exist, the proposed site may nevertheless be found to be 

acceptable if the design of the facility includes appropriate 

and adequate compensating engineering safeguards.

Introduction
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. Articles 11 (Acceptance Criteria for Construction Permit),
21 (Acceptance Criteria for Operating License), 89 (Establishment of Exclusion Area) 
& 90 (Restriction of  Installment of Dangerous Facility) of AESA

Regulation on Technical Standards for Nuclear Power Plants, Etc.

Article 4   Geological Features and Earthquakes

Article 5   Limitations on Location

Article 6   Meteorological Condition

Article 7   Hydrologic and Oceanographic Conditions 

Article 8   Impact of Human-induced Accident

Article 51 Measures regarding Radiation Control Area, etc.

Law

Ordinance of 
the Nuclear 
Safety and 
Security 

Commission 
(NSSC)

Notice of 
the NSSC

¸No. 2017-15, ñTechnical Standards for Locations of Nuclear Reactor Facilitiesò
ÅTechnical Applications: 10CFR 100.11, 10CFR Part 100 App. A, R.G. 1.60, etc.

¸No. 2017-26, ñTechnical Standards for Meteorological Evaluations for the Reactor      
Facility Siteò

¸No. 2017-27, ñTechnical Standards for Hydrological and Marine Environment 
¸ Evaluation for the Reactor Facility Siteò
¸No. 2017-30, ñObjects of Consultations due to Installation of Industrial Facilities, etc.              
¸ around the Nuclear Facilitiesò

Regulatory 
Guidance

ÁKINS/RS-01       Regulatory Standards for PWR (Chapter 1. Site)

ÁKINS/RG-01      Regulatory Guidelines for PWR (Chapter 1. Site)

ÁKINS/GE-001    Safety Review Guideline (SRG) for PWR (Chapter 2. Site)

ÁKINS/GI -N03    Guideline on Pre-Operational Inspection 

Legal Requirments and Technical Standards 
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.

Regulatory 
Guidance

ÁKINS/RS-N01.00    Regulatory Standards for PWR (Chapter 1. Site)

ÁKINS/RG-01           Regulatory Guidelines for PWR (Chapter 1. Site)

ÁKINS/GE-001         Safety Review Guideline (SRG) for PWR (Chapter 2. Site)

ÁKINS/GI -N03         Guideline on Pre-Operational Inspection

ÁKINS/RG-N01.01   Specific Considerations on The Limitation of Site for Nuclear 

Facilities

ÁKINS/RG-N01.02   Evaluation for the Nearby Human-induced Events

ÁKINS/RG-N01.03   Investigationand Evaluation for meteorological and Atmospheric 

Dispersion Characteristics for Nuclear Facilities

ÁKINS/RG-N01.04   Investigation and Evaluation for Flooding and Cooling Water Supply

Á for Nuclear Facilities

ÁKINS/RG-N01.05   Investigation and Evaluation for the Groundwater and the Liquidus

Á Radioactive Effluent on the Site and Itôs Vicinity

ÁKINS/RG-N01.06   Geologic, Seismological and Geotechnical Engineering

Characteristics for Nuclear Facilities

ÁKINS/RG-N01.07   Determination on the Site Design Earthquake

ÁKINS/RG-N01.08   Determination of the Affected Zone from Surface Faulting

ÁKINS/RG-N01.09   Investigation and Evaluation for the Slope Stability for Nuclear

Á Facilities

ÁKINS/RG-N01.10   Quality Assurance Program for the Geological and Geotechnical

Á Investigation and Testing

Legal Requirments and Technical Standards 
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Status and Issues in Nuclear Safety Regulation

II. Geography and Demography
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Regulation and Guidance

Ä Regulations on Technical Standards for NRF and etc.

¿ Article 5 (Limitation on Location)

(1) Reactor facilities should be located away from very densely populated areas.

(2) Reactor facilities shall be installed at a place where the total radiation dose 

to public in the event of an accidental release of radioactive materials 

does not exceed the acceptable value determined and publicly notified 

by the Nuclear Safety and Security Commission

Ä Regulatory Standards for PWR

¿ Basic Requirements

ÅNuclear site should be located in which the reactor and the related facilities can be 

operated safely and control authority be established in radiological accident

Å The evaluation of natural and human-induced events in the site and its 

environs for safe operation shall be conducted

¿ Basic Information: The followings for the site and its vicinity should be provided;

ÅSite location and the geographic features

ÅPopulation distribution

ÅExclusion area authority and control
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Specific Criteria

Ä The proposed site meets the following criteria:

¿ Every site must have an exclusion area and a low population zone

¿ The population center distance must be at least one and one-third 

times the distance from the reactor to the outer boundary of the low 

population zone. 

¿ In applying this guide, the boundary of the population center shall be 

determined upon consideration of population distribution. Political 

boundaries are not controlling in the application of this guide;
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Exclusion Area(EAB)

Low Population Zone(LPZ)

Population Center Distance(PCD)

Geographical 
Features

Population 
Distribution

Source term

Max. Credible
Accident

Release Type

Atmospheric 
Dispersion

Exposure 
Dose Criteria

Plant Design
Emergency Plan
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Site Location

Ä Location of Reactor in

¿ Latitude & longitude

¿ Universal Transverse Mercator (UTM) coordinates

Ä Site Area Map showing

¿ Plant property lines

ÅArea of plant property

¿ Location and Orientation of principal plant structures

ÅFunctional identification: reactor bldg., aux. bldg., turbine bldg., etc.

¿ Exclusion Area Boundary

¿ True North

¿ Natural and man-made features

ÅMountains, rivers, lakes, sea, valleys, etc.

ÅHighways, railways, and waterways that traverse or are adjacent to the site
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Population

Ä Population of Age Groups within 80 km of the Site

¿ in 16 azimuthal sectors

¿ in 10 distance intervals

Ä Transient Population

¿ Seasonal and monthly variation of transient population within 20 km 

from the reactor

Ä Population Projection

¿ For every 10 years

¿ From the expected first year of plant to the end of plant life

Ä Population Density

× Population density within 50 km should be lower than that of national 

average

ÅOtherwise, it should be shown that the site has the superiority in the other 

aspects 
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Population Distribution within 20km and between 20~80km of the Site

Population
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Ä Purposes
¿ To protect  the resident from radiation exposure

ÅResidence within the exclusion area shall normally be prohibited. In 

any event, residents shall be subject to ready removal in case of necessity. 

¿ To protect the plant from activities not related to the plant operation

ÅActivities unrelated to operation of the reactor may be permitted in an 

exclusion area under appropriate limitations, provided that no significant 

hazards to the public health and safety will result.

Ä Nature
¿ Means the area immediately surrounds the reactor, in which the 

reactor licensee has the authority to determine all activities

including exclusion or removal of personnel and property from the area 

in case of radiological accident.

¿ May be traversed by a highway, railroad, or waterway, provided these are not 

so close to the facility as to interfere with normal operations of the facility 

and provided appropriate and effective arrangements are made to control 

traffic on the highway, railroad, or waterway, in case of emergency, to protect 

the public health and safety.

Exclusion Area 
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Exclusion Area (cont.)

Ä Factors considered for EAB & LPZ determination

¿ Assumption of maximum credible (design basis) accident

¿ Type and amount of fission product release from the reactor core 

into the containment building

¿ Removal mechanism of the released fission product within the 

containment building

ÅBy natural and engineered safeguard features 

¿ An expected leak rate from the containment to the atmosphere

¿ Pertinent meteorological conditions (Atmospheric Dispersion)

¿ Radiation dose guidelines
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Exclusion Area (cont.)

Ä Technical Criteria for Establishment of EAB

¿ At any point on the Exclusion Area Boundary (EAB), the radiation 

exposure during 2 hours after a postulated accident shall be

ÅWhole body radiation exposure: Ò 25 rem (0.25 Sv) (individual)

ÅThyroid radiation exposure: Ò 300 rem (3 Sv) (individual)

(USNRC, 10CFR100 Subpart A, ë100.11)

¿ Method to establish the EAB

ÅPurchase of land or creation of superficies

Ä Exemption of the EAB

¿ EAB need not be established for the research Reactor of which the 

thermal power is less than 10Mw
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Ä Exclusion Area Boundary(EAB) for Multi-units

¿ First Step

ÅDetermine EABs for Individual Units

¿ Second Step

ÅEnvelop all EABs

ÅAssumption:

ï The probability of simultaneous occurrence of the accident at multiple units is 

negligible.

Exclusion Area (cont.)
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Example of Exclusion Area Boundary
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Low Population Zone

Ä Low Population Zone (LPZ)

¿ Means the area immediately surrounding the exclusion area 

which contains residents, the total number and density of which are 

such that there is a reasonable probability that appropriate 

protective measures could be taken in their behalf in the event of 

a serious accident.

¿ Determination of Boundary

ÅAn individual located at any point on the LPZ boundary, the radiation 

exposure during the entire period after an accident would not 

receive a total radiation dose to the

ïWhole body radiation exposure Ò 25 rem (individual)

ïThyroid radiation exposure Ò 300 rem (individual)
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Population Center Distance(PCD)

Ä Population Center

¿ An area with the resident more than 25,000

Ä Population Center Distance requirement

¿ At least 4/3 times the distance of LPZ boundary from 

the reactor
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EAB, LPZ, and PCD

EAB

LPZ

Max. distance of LPZ

EAB

Nearest population center 

of ~25,000 people

Population center distance

at least 4/3 the LPZ distance
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Status and Issues in Nuclear Safety Regulation

III. Human-Induced Hazard
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Overview

Ä Purposes

¿ Accidents at present or projected nearby industrial, military, and 

transportation facilities may affect the safety of nuclear stations 

¿ Potential hazards associated with these nearby facilities must be 

evaluated and site parameters are established such that potential 

hazards from such routes and facilities will pose no undue risk to 

nuclear stations

Ä Hazards to be evaluated (KINS/RS-N01.00, Sec. 1.3)

¿ Aircraft crash

¿ Explosion

ÅStationary and mobile sources

¿ Release of hazardous materials

ÅTo evaluate the control room habitability

¿ Fire, collision of ships, etc.

ÅLoss of off-site power, loss of ultimate heat sink, etc.
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Regulation and Guidance

Ä Regulations on Technical Standards for NRF and etc.

¿ Article 8 (Effects from Man-induced Events)

(1) Reactor facilities shall be installed at a place that is acknowledged 

to have no potential of hazard, based on detailed investigation and 

assessment of the impact of an accident at nearby industrial 

facilities manufacturing or handling hazardous materials, 

transportation means and so forth.

(2) Detailed standards as regards the investigation and assessment of 

the effects from an accident on reactor facilities as provided in the 

foregoing paragraph (1) shall be determined and publicly notified by 

the Nuclear Safety and Security Commission.
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Ä Facilities to be considered (KINS/RS-N01.00, Sec. 1.3)

¿ Industrial facilities

ÅChemical plants, refineries, mining and quarrying operations, oil or gas wells, 

oil or gas storages, etc.

¿ Military facilities

ÅMunitions storage areas, ordnance test ranges, bombing training ground, etc.

¿ Transportation routes

ÅAir routes, waterways, railroad, highways, gas pipes

¿ Airports

ÅCivil & military airports

¿ The future possible development of above facilities

Regulation and Guidance
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Investigation

Ä Extent to be investigated

¿ Within 8km radius of the site

Å Industrial facilities, transportation route and facilities including the activities in 

them

ÅEven the facility or activity are located beyond 8km radius of the site, they 

can be investigated according to the importance to the nuclear facility

¿ Within 32km of the site

ÅAll civil & military airports 

ÅMilitary facilities

Ä Screening distance value(SDV)

¿ The distance from a facility beyond which, for screening purpose, 

potential sources of a particular type of external event can be ignored 
(IAEA, SG No. NS-G-3.1) 
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Information

Ä Information to be collected

¿ A list of potential sources

ÅThe source is divided into stationary and mobile

Å The type, quantity, and condition of the hazardous material involved

¿ The distance between the potential source and the nuclear site

¿ Source display map

¿ Statistical (probability) data of occurrence of accidents at the source

¿ Information about present and planned facilities and activities in the 

region

¿ Meteorology, topography, sea current, etc.
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Evaluation - Preliminary

Ä Screening out

¿ Using the definition of the SDV and SPL

Ä Screening-out the source using the SDV

¿ The sources outside the Screening Distance Value (SDV) can be ignored 

and need not be considered as an potential hazardous source to plant

¿ If the site is outside the SDV for a particular source under 

consideration, the source need not be considered any more

Ä Screening-out the source using the SPL

¿ If the site is not outside the SDV for any accident source, the probability of 

occurrence of such an accident should be determined and compare with 

the specified SPL

¿ Screening Probability Level (SPL) means a value of the annual probability 

of occurrence of a particular type of event below which, for screening 

purpose, such an event can be ignored (IAEA SG No. NS-G-3.1)

¿ Generally, the SPL value is adapted as 10E-7/yr
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Evaluation - in Detail 

Ä Selection of candidate design basis accident

¿ Potential events, not eliminated at preliminary evaluation, are 

evaluated whether they can be considered as an design basis 

accident

¿ The probability of an accident occurrence with equal or more than 

10E-7/yr is considered as design basis accident 

Ä Design against the design basis accident

¿ Consideration of interacting events

¿ If the probability of occurrence of an accident at a particular source is 

above 10E-6/yr, then the results of the accident should be considered 

in the design of nuclear facilities.

¿ The value of 10E-6/yr is considered as design basis probability
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Acceptance Criteria

Ä The site is considered to be suitable for NF(nuclear 

facilities), if the following criteria are met

¿ Even if an external events causes an accident at nuclear facility, the 

radiation to the public do not exceed the dose limit specified by the law

¿ The occurrence of an accident for a particular source is as low as SPL 

(1.0E-7/yr) and is considered to have little effect on the NF

¿ Other design features (e.g., Reinforcement of facility, fire protection, 

etc.) can mitigate or reduce the effects on nuclear facility arose by 

particular accident source

* If evaluated results do not satisfy the above conditions, the events 

should be reflected in the plant design
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Status and Issues in Nuclear Safety Regulation

IV.Meteorology
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Purposes

Ä Evaluation of the meteorological date for design & safe 

operation

¿ Plant design

ÅWind speed, precipitation (rain, snow), freezing, etc.

¿ Plant operation

ÅHabitability of control room: humidity, temperature, wind speed & direction, 

etc.

Å Exposure dose limits: atmospheric diffusion information

Ä Evaluation of radioactive material concentration 

¿ During normal operation and accident condition

¿ Meteorological parameter 

Ä Data Collection necessary for Proper emergency planning

¿ Wind speed and direction

¿ Atmospheric dispersion characteristics
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Regulation and Guidance

Ä Regulations on Technical Standards for NRF and etc.

¿ Article 6 (Meteorological Conditions)

(1) Reactor facilities shall be installed at a place that is acknowledged 

to have little chance of any serious accidents, based on 

investigation and assessment of meteorological conditions including 

hurricanes, heavy snow and rainfall, or tornados.

(2) Reactor facilities shall be installed at a place that is acknowledged 

to have no radiation hazard, based on investigation and 

assessment of the diffusion and dilution characteristics of 

radioactive materials in case that such materials are released into 

the air from the facilities.

(3) Detailed standards as regards investigation and assessment of the 

meteorological conditions as provided in the foregoing Paragraph 

(1) and the diffusion and dilution characteristics of radioactive 

materials in the air as provided in the foregoing Paragraph (2) shall 

be determined and publicly notified by the Nuclear Safety and 

Security Commission
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Specific Criteria

Ä Site atmospheric dispersion characteristics must be 

evaluated and dispersion parameters established such 

that:

¿ Radiological effluent release limits associated with normal operation 

from the type of facility proposed to be located at the site can be met 

for any individual located offsite; and

¿ Radiological dose consequences of postulated accidents shall meet 

the criteria for the type of facility proposed to be located at the site;

Ä The meteorological characteristics of the site must be 

evaluated and site parameters established such that 

potential threats from such characteristics will pose no 

undue risk to the type of facility proposed to be located 

at the site
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Regional Meteorological

Characteristics

Onsite Meteorological

Characteristics

Atmospheric Dispersion
Á Short term data

Plant Design & Operation

Emergency Planning

Extreme Events
Á Long term data
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Regional Climatology

Ä General climate

¿ Temperature, humidity, precipitation(rain, snow, and sleet)

¿ Types of air masses

¿ Synoptic features: high- and low-pressure systems, frontal systems

¿ Relationships between synoptic-scale atmospheric processes and 

local (site) meteorological conditions

Ä Seasonal and annual frequencies of severe weather 

phenomena

¿ Hurricanes, waterspouts, and tornados

¿ Thunderstorms and lightning, hail, air pollution potential

Ä Topographical information

¿ Information of the site and its environs, as modified by the plant 

structures, including

¿ Site boundary, exclusion area boundary(EAB), and low population 

zone(LPZ)
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Ä Meteorological conditions for design & operating basis

¿ Max. snow and ice load (water equivalent) that roofs of safety-related 

structures must be capable of withstanding during plant operation

¿ Ultimate heat sink (UHS) meteorological conditions resulting in the 

max. evaporation and drift loss of water and min. water cooling, if 

applicable

¿ Tornado parameters, including translational speed, rotational speed, 

and Max. pressure differential with the associated time interval

¿ 100-year return period of wind, including vertical velocity distribution 

and gust factor

¿ Probable annual frequency of occurrence & time duration of freezing 

rain (ice storms) and dust (sand) storms where applicable

¿ Max. rainfall rate

¿ Other regional meteorological and air quality conditions used for design 

and operating basis considerations

Regional Climatology (cont.)
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Local Meteorology

Ä Description of local (site) meteorology

¿ Airflow, temperature, atmospheric water vapor, precipitation, fog

¿ Atmospheric stability

¿ Air quality

Ä Assessment of the influence of the plant on the above 

factors

¿ Effects of plant structures

¿ Effects of terrain modification

¿ Effects of heat and moisture sources due to plant operation

Ä Topographical information

¿ Information of the site and its environs, as modified by the plant 

structures, including

ÅSite boundary, exclusion area boundary(EAB), and low population zone(LPZ)
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Example of meteorological information

Location of site and 

meteorological observation station

Annual mean temperature Lowest  day  temperature 

distribution during January   

Highest  day  temperature 

distribution during August   
Annual mean precipitation
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Seasonal wind rose of site 

Probability 

(%) of 

wind 

direction 

with time 

(hr)

Maximum 

duration 

time with 

wind 

direction

Example of meteorological information


