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Table 1.8-2 (3 of 29) 

Item No. Description 

COL 3.4(1) The COL applicant is to provide site-specific information on protection measures for the 
design-basis flood, as required in Subsection 2.4.10. 

COL 3.4(2) The COL applicant is to provide flooding analysis with flood protection and mitigation 
features from internal flooding for the CCW Heat Exchanger Building and ESW Building. 

COL 3.4(3) The COL applicant is to confirm that the potential site-specific external flooding events are 
bounded by design-basis flood values or otherwise demonstrate that the design is acceptable.  

COL 3.4(4) The COL applicant is to identify any site-specific physical models that could be used to 
predict prototype performance of hydraulic structures and systems.  

COL 3.5(1) The COL applicant is to provide the procedure for heavy load transfer to strictly limit the 
transfer route inside and outside containment during plant maintenance and repair periods.  

COL 3.5(2) The COL applicant is to perform an assessment of the orientation of the turbine generator of 
this and other unit(s) at multi-unit sites for the probability of missile generation using the 
evaluation of Subsection 3.5.1.3.2 to verify that essential SSCs are outside the low-trajectory 
turbine missile strike zone. 

COL 3.5(3) The COL applicant is to evaluate site-specific hazards induced by external events that may 
produce more energetic missiles than tornado or hurricane missiles, and provide reasonable 
assurance that seismic Category I and II structures are designed to withstand these loads. 

COL 3.5(4) The COL applicant is to evaluate the potential for site proximity explosions and missiles due 
to train explosions (including rocket effects), truck explosions, ship or barge explosions, 
industrial facilities, pipeline explosions, or military facilities. 

COL 3.5(5) The COL applicant is to provide justification for the site-specific aircraft hazard and an 
aircraft hazard analysis in accordance with the requirements of NRC RG 1.206. 

COL 3.6(1) The COL applicant is to identify the site-specific SSCs that are safety related or required for 
safe shutdown that are located near high- and moderate-energy piping systems and that are 
susceptible to the consequences of piping failures.   

COL 3.6(2) The COL applicant is to provide a list of site-specific high- and moderate-energy piping 
systems including layout drawings and protection features and the failure modes and effects 
analysis for safe shutdown due to the postulated HELBs. 

COL 3.6(3) The COL applicant is to confirm that the bases for the LBB acceptance criteria are satisfied 
by the final as-built design and materials of the piping systems as site-specific evaluations, 
and is to provide the information including LBB evaluation report for the verification of 
LBB analyses. 

COL 3.6(4) The COL applicant is to provide the procedure for initial filling and venting to avoid the 
known causes for water hammer in DVI line.  

COL 3.7(1)  The COL applicant is to determine the site-specific SSE and OBE that are applied to the 
seismic design of the site-specific seismic Category I and II SSCs and the basis for the plant 
shutdown.  The COL applicant is also to verify the appropriateness of the site-specific SSE 
and OBE. 

COL 3.7(2)  The COL applicant is to confirm that the horizontal components of the SSE site-specific 
ground motion in the free-field at the foundation level of the structure satisfy a peak ground 
acceleration of at least 0.1 g. 

COL 3.4(5)  The COL applicant is to provide the site-specific design of plant grading and drainage. 
  
COL 3.4(6)  The COL applicant is to provide the site-specific flooding hazards from engineered 
                     features, such as water tank collapsing, water piping breaking, etc. 
  
COL 3.4(7)  The COL applicant is to provide the site-specific dewatering system if the plant is built  
                     below the design basis flood level. 
  
COL 3.4(8)  The COL applicant is to describe the basis for the Probable Maximum Flood (PMF) to  
                     determine the maximum site-specific ground water elevation above the grade that may  
                     occur from tsunami or hurricane sources.
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possible and that could affect safety-related facilities with respect to adjacent water bodies 
such as streams or lakes for both high and low water levels.  Additional site-specific 
information includes the potential for formation of frazil and anchor ice at the site and the 
effects of an ice-induced reduction in the capacity of water storage facilities as they affect 
safety-related structures, systems, and components (SSCs). 

2.4.8 Cooling Water Canals and Reservoirs 

Site-specific information related to cooling water canals and reservoirs includes the design 
bases for the capacity and operating plan for safety-related cooling water canals and 
reservoirs.  Site characteristics include the emergency storage evacuation of reservoirs, 
verified runoff models, flood routing, spillway design, and outlet protection if required. 

2.4.9 Channel Diversions 

Site-specific information related to channel diversions includes the potential for upstream 
diversion or rerouting of the source of cooling water with respect to seismic, topographical, 
geologic, and thermal evidence in the region.  Alternative safety-related cooling water 
sources in the event are to be described if available. 

2.4.10 Flooding Protection Requirements 

Site-specific information related to flooding protection requirements includes the static and 
dynamic consequences of all types of flooding on each pertinent safety-related facility, 
including the various types of flood protection used and the emergency procedures to be 
implemented (where applicable). 

2.4.11 Low Water Considerations 

Site-specific information related to low water considerations includes low flow in rivers 
and streams; low water resulting from surges, seiches, or tsunamis; historical low water; 
future controls; plant requirements; and heat sink dependability requirements. 
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3.4 Water Level (Flood) Design 

All seismic Category I structures, systems, and components (SSCs) are designed to 
withstand the effects of flooding due to natural phenomena or onsite equipment failures 
without loss of the capability to perform their safety-related functions. 

The potential causes of external flooding include probable maximum precipitation, 
potential dam failures, and high groundwater and outdoor tank failures, and extreme sea 
waves such as storm surges, seiches, tsunamis, high tides, etc., as described in Section 2.4. 

This analysis includes a site description and elevations of safety-related structures and 
equipment; evaluations of penetrations in seismic Category I structures; and the effects of 
flooding due to postulated pipe failures, operation of fire protection systems, and failures of 
non-seismic and non-tornado protected tanks, vessels, and piping. 

3.4.1 Flood Protection and Evaluation 

Design Bases 3.4.1.1

The design basis flood level at the reactor site will be determined in accordance with NRC 
RG 1.59 (Reference 1) and ANSI/ANS 2.8 (Reference 2).  Because the design basis flood 
level of the APR1400 standard design is at least 0.3 m (1 ft) below the plant grade as 
specified in Table 2.0-1, all safety-related SSCs located on the dry site as defined in NRC 
RG 1.102 (Reference 3) are protected from an external flood event. 

The COL applicant is to provide site-specific information on protection measures for the 
design basis flood, as described in Subsection 2.4.10 (COL 3.4(1)). 

All seismic Category I structures are designed to withstand the static and dynamic forces 
due to the maximum groundwater level, which is 0.61 m (2 ft) below the plant grade as 
provided in Table 2.0-1.  



APR1400 DCD TIER 2 

3.4-5 

The systems in the emergency diesel generator building to be protected from 
flooding are Class 1E emergency diesel generator system, and the emergency 
diesel generator fuel oil storage and transfer system.  The components to be 
protected from flooding are diesel generator, diesel fuel oil transfer pump, and 
exhaust fan. 

d. Site-specific safety structures 

The COL applicant is to provide flooding analysis with flood protection and 
mitigation features from internal flooding for the CCW Heat Exchanger Building 
and ESW Building (COL 3.4(2)). 

Tables 3.4-1 and 3.4-2 provide the locations of safety-related SSCs and a comparison of the 
maximum internal flood elevation in the vicinity of the components.  Figures 3.4-1 
through 3.4-7 provide the locations of watertight doors and flood barriers in the auxiliary 
building. 

Evaluation of External Flooding 3.4.1.4

External flooding is evaluated based on flooding sources such as natural phenomena and 
the failure of onsite tanks or large buried pipes.  The maximum water level and flow 
velocity of an individual flood event are determined to estimate flood loads on seismic 
Category I structures and the watertightness of the structures during an external flood event. 
Seismic Category I structures are designed for the design basis flood level and the 
maximum groundwater level defined in Table 2.0-1. 

The COL applicant is to confirm that the potential site-specific external flooding events are 
bounded by design basis flood values or otherwise demonstrate that the design is acceptable 
(COL 3.4(3)).  

No permanent dewatering systems are necessary to maintain safe and acceptable 
groundwater levels. 
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d. Firefighting equipment represents internal flooding sources from at least the 
nearest two fire hose stations that could reach the fire zone.  The discharge rate is 
for firefighting equipment is assumed to be 0.044 m3/s (700 gpm).  

Based on flooding sources, the worst-case flooding scenario is rupture of a 0.10 m (4 in) 
fire protection system line in the general access area.  The flood water is drained to lower 
elevations through the drain system and openings.  The potential flood level at this 
elevation is assumed as 0.15 m (6 in) from the bottom El. 174 ft 0 in.  

The safety-related equipment and components are located above the flood level.  
Therefore, the control room supply AHUs, control room emergency makeup ACUs, and 
EDG room normal supply AHUs are not flooded. 

3.4.1.5.3 Emergency Diesel Generator Building 

The emergency diesel generator building is separated by distance from other buildings and 
divisionally separated by flood barriers.  Emergency diesel generators (EDGs) are 
separated by distance and flood barriers so that an internal flooding event does not affect 
both EDGs simultaneously. 

3.4.2 Analysis Procedures 

Flood loads due to the design basis flood level and maximum groundwater level are 
estimated using the applicable codes and standards, as described in Section 3.8.  Seismic 
Category I structures are designed to withstand flood loads and to remain watertight during 
the design basis flood event.  The loads and load combinations provided in Section 3.8 
take into consideration the static and dynamic loadings on seismic Category I structures 
including hydrostatic loading due to the design basis flood and/or the groundwater 
conditions specified in Table 2.0-1. 

The COL applicant is to identify any site-specific physical models that could be used to 
predict prototype performance of hydraulic structures and systems (COL 3.4(4)). 
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3.4.3 Combined License Information 

COL 3.4(1) The COL applicant is to provide site-specific information on protection 
measures for the design basis flood, as required in Subsection 2.4.10. 

COL 3.4(2) The COL applicant is to provide flooding analysis with flood protection 
and mitigation features from internal flooding for the CCW Heat 
Exchanger Building and ESW Building. 

COL 3.4(3) The COL applicant is to confirm that the potential site-specific external 
flooding events are bounded by design basis flood values or otherwise 
demonstrate that the design is acceptable. 

COL 3.4(4) The COL applicant is to identify any site-specific physical models that 
could be used to predict prototype performance of hydraulic structures and 
systems.  

3.4.4 References 

1. Regulatory Guide 1.59, “Design Basis Floods for Nuclear Power Plants,” Rev. 2, U.S.
Nuclear Regulatory Commission, August 1977.

2. ANSI/ANS 2.8-1992, “Determining Design Basis Flooding at Power Reactor Sites,”
American Nuclear Society, 1992.

3. Regulatory Guide 1.102, “Flood Protection for Nuclear Power Plants,” Rev. 1, Nuclear
Regulatory Commission,” September 1976.

4. ANSI/ANS 56.10-1987, “Subcompartment Pressure and Temperature Transient 
Analysis in Light Water Reactors,” American Nuclear Society, 1987. 

5. ANSI/ANS 56.11-1998, “Design Criteria for Protection against the Effects of
Compartment Flooding in Light Water Reactor Plants,” American Nuclear Society, 
1988. 
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Evaluation of the capability of a structure for a given load combination is based on 
providing a factor of safety appropriate to the probability of occurrence.  The appropriate 
factor of safety is reflected in the load factors and allowable stresses for the various load 
combinations. 

The COL applicant is to identify any applicable site-specific loads such as site proximity 
explosions and missiles, potential aircraft crashes, and the effects of seiches, surges, waves, 
and tsunamis (COL 3.8(2)). 

3.8.4.3.1 Normal Loads 

a. Dead loads – (D)

Dead load refers to loads that are constant in magnitude and point of application.  
The types and definitions of dead loads and their combination requirements are 
given in Table 3.8-8. 

b. Live loads – (L)

Live load refers to any normal loads that may vary with intensity and location of 
occurrence.  The types and definitions of live loads and their combination 
requirements are given in Table 3.8-8.  The specified design values for live loads 
are summarized in Table 3.8-7. 

1) Soil and surcharge load (Lg)

Soil and surcharge load refers to load due to weight and pressure of soil, water 
in soil, or other material such as soil surcharge.  Maximum flood level is 
specified to be 0.30 m (1 ft) below plant grade for safety-related structures.  
For the construction loading condition, the minimum surcharge load is 
48.0 kN/m2 (1,000 psf) over any unoccupied area plus the actual construction 
loading surcharge from any known structures or load sources.  For the 
normal loading condition, the minimum surcharge load is 24.0 kN/m2 
(500 psf).  For the design of underground utilities, the minimum surcharge 
load for the construction loading condition is 24.0 kN/m2 (500 psf) and for the 
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Maximum elevation of groundwater is specified to 
be 0.61 m (2 ft) below plant grade for safety-
related structures.


