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3.8

3.8.1

DESIGN OF CATEGORY | STRUCTURES

This section of the U.S. EPR FSAR is incorporated by reference with the departures and
supplements as described in the following sections.

CONCRETE CONTAINMENT

No departures or supplements.

3.8.1.1 Description of the Containment

No departures or supplements.

3.8.1.2 Applicable Codes, Standards, and Specifications

No departures or supplements.

3.8.1.3 Loads and Load Combinations

The U.S. EPR FSAR includes the following COL item in Section 3.8.1.3:

A COL applicant that references the U.S. EPR design certification will confirm that
site-specific loads lie within the standard plant design envelope for the RCB, or perform
additional analyses to verify structural adequacy.

This COL Item is addressed as follows:

{The RCB design for CCNPP Unit 3 is the standard RCB design as described in the U.S. EPR FSAR
without departures. Site-specific loads are confirmed to lie within the standard U.S. EPR design
certification envelope. Site-specific seismic, RSB, and buoyancy conditions are addressed in
Sections 3.7.2, 3.8.4, and 3.8.5, respectively.}

3.8.14 Design and Analysis Procedures

No departures or supplements.

3.8.1.5 Structural Acceptance Criteria

No departures or supplements.

3.8.1.6 Materials, Quality Control, and Special Construction Techniques

No departures or supplements.

3.8.1.6.1 - Concrete Materials

No departures or supplements.

3.8.1.6.2 Reinforcing Steel and Splice Materials

No departures or supplements.

3.8.1.6.3 Tendon System Materials

No departures or supplements.
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- 3.8.2

3.83

3.8.1.6.4 Liner Plate System and Penetration Sleeve Materials

No departures or supplements.

3.8.1.6.5 Steel Embedments

No departures or supplements.

3.8.1.6.6 Corrosion Retarding Compounds

No departures or supplements.

3.8.1.6.7 Quality Control

The QA program for this section is discussed in Section 3.1.1.1.1.

3.8.1.6.8 Special Construction Techniques

No departures or supplements.

3.8.1.7 Testing and Inservice Inspection Requirements

No departures or supplements.

STEEL CONTAINMENT

No departures or supplements.
CONCRETE AND STEEL INTERNAL STRUCTURES OF CONCRETE CONTAINMENT

3.8.3.1 Description of the Internal Structures

No departures or supplements.

3.8.3.2 Applicable Codes, Standards, and Specifications

No departures or supplements.

3.8.33 Loads and Load Combinations
The U.S. EPR FSAR includes the following COL Item in Section 3.8.3.3:
A COL applicant that references the U.S. EPR design certification will confirm that

site-specific loads lie within the standard design envelope for RB mternal structures, or
perform additional analyses to verify structural adequacy.

This COL Item is addressed as follows:

{The Reactor Building {RB) (i.e., the Reactor Containment Building (RCB)) internal structural
design is the standard design as described in the U.S. EPR FSAR without departures.
Site-specific loads are confirmed to lie within the standard U.S. EPR design certification
envelope. Relative site-specific conditions are addressed in Section 3.7.2.}

3.8.34 Design and Analysis Procedures

No departures or supplements.
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3.8.4

3.8.3.5 Structural Acceptance Criteria

No departures or supplements.

3.8.3.6 Materials, Quality Control, and Special Construction Techniques

No departures or supplements.

3.8.3.7 Testing and Inservice Inspection Requirements

No departures or supplements.
OTHER SEISMIC CATEGORY | STRUCTURES

3.8.4.1 Description of the Structures

The U.S. EPR FSAR includes the following COL items in Section 3.8.4:
A COL applicant that references the U.S. EPR design certification will describe any
differences between the standard plant layout and design of Seismic Category | structures
required for site-specific conditions.

A COL applicant that references the U.S. EPR design certification will address site-specific
Seismic Category | structures that are not described in this section.

The COL Items are addressed as follows:

{The standard plant layout and design of other Seismic Category | Structures is as described in
the U.S. EPR FSAR without departures.

The site-specific Seismic Category | structures at CCNPP Unit 3 are:
4 Buried Conduit and Duct banks {Section 3.8.4.1.8).

¢ Buried Pipe and Pipe Ducts (Section 3.8.4.1.9).

¢ Forebay; and UHS Makeup Water Intake Structure-and-JHS-Electrical- Building (Section
3.84.1.11)}

3.8.4.1.1 Reactor Shield Building and Annulus

No departures or supplements.

3.8.4.1.2 Fuel Building

No departures or supplements.

3.8.4.1.3 Safeguard Buildings

No departures or supplements.

3.8.4.14 Emergency Power Generating Buildings

No departures or supplements.
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3.8.4.15 Essential Service Water Buildings

No departures or supplements.

3.8.4.1.6  Distribution System Supports

No departures or supplements.

3.8.4.1.7  Platforms and Miscellaneous Structures

No departures or supplements.

3.8.4.1.8 Buried Conduit and Duct Banks

The U.S. EPR FSAR includes the following COL Item and conceptual design information in
Section 3.8.4.1.8:

A COL applicant that references the U.S. EPR design certification will provide a description
of Seismic Category | buried conduit and duct banks.

[[Buried conduits are steel while conduits in encased duct banks may be poly-vinyl-chloride
(PVCQ) or steel. Duct banks may be directly buried in the soil; encased in lean concrete,
concrete, or reinforced concrete. Concrete or reinforced concrete encased duct banks will
be used in heavy haul zones, under roadway crossings, or where seismic effects dictate the
requirement. Encasement in lean concrete may be used in areas not subject to trenching or
passage of heavy haul equipment, or where seismic effects on the conduit are not
significant.]]

{This COL Item is addressed as follows, and the conceptual design information is replaced with
site-specific information for CCNPP Unit 3:

Figure 3.8-1 provides an overall site plan of Seismic Category | buried duct banks. The buried
duct banks run between the Nuclear Island (NI) and the Intake Structures along the utility
corridor. Figure 3.8-2 provides a detail plan of Seismic Category | buried duct banks in the
vicinity of the NI. No Seismic Category | buried conduits exist for CCNPP Unit 3.

Seismic Category | buried electrical duct banks traverse from:

¢ Each Essential Service Water Building to the UHS Eleetrical-Building;Makeup Water
Intake Structure including underneath the main heavy haul road.

¢ The Safeguards Buildings to the four Essential Service Water Buildings and both
Emergency Power Generating Buildings.

Buried electrical duct banks consist of polyvinyl chloride (PVC) conduit encased in reinforced
concrete. In addition to its structural function, the reinforced concrete facilitates maintenance
of conduit spacing / separation requirements and protects the conduit.
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Where buried safety-related electrical duct banks and the UHS makeup water pipes traversing
between the UHS Makeup Water Intake Structure and the four ESWBs need to cross each other,
the buried electrical duct banks are located below the pipes to facilitate future pipe
maintenance. To facilitate cable pulling and routing, manholes are provided at strategic
locations.

In areas where the buried electrical duct banks are below the groundwater table, the joints
between buried duct banks and manholes have PVC water stops to prevent water intrusion.

Buried electrical duct banks have drain pipes at the bottom, and are constructed such that they
slope from manhole to manhole. The low point manholes have a sump with a pump for
collecting and disposing water.

Waterproofing membrane, as described in Section 3.8.4.6.1, is used, as necessary, to protect
buried electrical duct banks from the corrosive effects of low-pH groundwater from the
Surficial aquifer in the powerblock area.}

3.8.4.1.9 Buried Pipe and Pipe Ducts
The U.S. EPR FSAR includes the following COL Item in Section 3.8.4.1.9:

A COL applicant that references the U.S. EPR design certification will provide a description
of Seismic Category | buried pipe and pipe ducts.

This COL Item is addressed as follows:

{Figure 3.8-3 provides an overall site plan of Seismic Category | buried pipe. Pipes run beneath
the final site grade. Buried pipe ducts are not used for CCNPP Unit 3. Two buried CCNPP Unit 3
Intake Pipes run from the CCNPP Unit 3 Inlet Area to the Unit 3 Forebay (See Figure 2.4-51). Four
UHS Makeup Water pipes emanate from the UHS Makeup Water Intake Structure and terminate
at the ESWBs. These pipes run within the utility corridor, shown in Figure 3.8.3, and pass under
the main Haul Road which runs in the East-West direction adjacent to the North side of the
CCNPP Unit 3 powerblock. :

Figure 3.8-4 provides a detail plan of Seismic Category | buried ESW pipe in the vicinity 6f the
NI. As illustrated in the figure, the Seismic Category | buried ESW piping consists of:

¢ Large diameter supply and return pipes between the Safeguards Buildings and the
ESWBs.

¢ Large diameter supply and return pipes from the EPGBs which tie in directly to the
aforementioned pipes.

Fire Protection pipe traverses from the UHS Makeup Water Intake Structure and-UHS-Electrical
Building to the vicinity of the NI, where a loop is provided to all buildings. In accordance with
Section 3.2.1, Fire Protection piping to Seismic Category | structures that is classified as: 1)
Seismic Category Il is designed to maintain its pressure boundary after an SSE event; and 2)
Seismic Category II-SSE is designed to remain functional during and following an SSE event.

The buried piping is directly buried in the soil (i.e., without concrete encasement) unless
detailed analysis indicates that additional protection is required. The depth of the soil cover is
generally sufficient to provide protection against frost (top surface of the pipe is below the
site-specific frost depth), surcharge effects, and tornado missiles. Structural fill is used as
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bedding material underneath the pipe. As an alternate, lean concrete may be used.
Additionally, soil surrounding the pipe is compacted structural fill.}

3.8.4.1.10 Masonry Walls

{No departures or supplements.}

3.8.4.1.11 {Forebay; and UHS Makeup Water Intake Structure and-UiHS-Electrical-
Building}

{This section is added as a supplement to U.S. EPR FSAR Section 3.8.4.1.

The Seismic Category | Forebay; and UHS Makeup Water Intake Structure-and-UHS-Electrical- I
Building are reinforced concrete structures situated along the western shoreline of the

Chesapeake Bay. As illustrated in Figure 9.2-4, the Forebay is connected to the CWS Makeup

Water Intake Structure (Seismic Category Il) and the Intake Pipes (Seismic Category I) from the
north (plant reference) and the UHS Makeup Water Intake Structure from the south. The two

intake pipes transport water (under gravitational head) from the Chesapeake Bay to the

Forebay, which supplies water to both the CWS Makeup Water Intake Structure and the UHS
Makeup Water Intake Structure. The UHS Makeup Water Intake Structure and-UHS-Electrical- I
Building houses components associated with the UHS Makeup Water System, which provides
makeup water to the Essential Service Water Cooling Tower basins for extended cooling that

starts 72 hours after a design basis accident. Figure 3.8-1 shows the position of the Forebay; and I

UHS Makeup Water Intake Structure-and-UHSElectrical Building relative to the NI.

As illustrated in Figures 9.2-4, 9.2-5, and 9.2-6, the Forebay is a below-grade open top reinforced
concrete water basin, with overall dimensions of 109 ft (33.2 m) long by 89 ft (27.1 m) wide by
39 ft(11.9 m) deep, including a 5 ft (1.5 m) thick basemat. Inside dimensions of the Forebay are
100 ft (30.5 m) long by 80 ft (24.4 m) wide, with 4.5 ft (1.4 m) thick walls. The Forebay is
embedded approximately 37.5 ft (11.4 m) below the nominal grade elevation of 10 ft (3.0 m),
with the top of the walls at elevation 11.5 ft (3.5 m) and the top of the basemat at elevation
-22.5 ft (-6.9 m).

The UHS Makeup Water Intake Structure is a reinforced concrete structure 7593 ft (22928.3 m)
long by 6058 ft (18-317.7 m) wide by 5458 ft (36:517.7 m) high, including a 5 ft (1.5 m) thick
basemat that is integrally connected with the Forebay basemat. The structure consists of a
below-grade water basin 59 ft (18.0 m) long by 6658 ft (+8:317.7 m) wide by 39 ft (11.9 m) deep
situated approximately 37.5 ft (11.4 m) below the nominal grade elevation of 10 ft (3.0 m) and
an above-grade pump house structure situated partially above the water basin and partially
over structural fill.

The three main elevations of the UHS Makeup Water Intake Structure are:

¢ Elevation -22.5 ft (-6.9 m): Bottom of the water basin and top of the basemat. There are
four independent pump bays in the water basin, separated by reinforced concrete
walls.

¢ Elevation 11.5 ft (3.5 m): Top of the operating deck and pump house floor, which
includes four make-up water pump rooms and four traveling screen rooms separated
by reinforced concrete walls. Each of the four make-up water pump rooms contains a
air handling unit. The pump rooms are water-tight to protect against hurricane floods. ﬂ
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¢ Elevation 26.5 ft (8.1 m): Top of the floor containing four UHS makeup water
transformer rooms, each of which houses a transformer, and four air cooled condenser
rooms, each of which houses an air cooled condenser.

¢ Elevation 26:541.5 ft (8-+12.6 m): Top of the nominally 2 ft (0.6 m) thick, reinforced
concrete roof slab.Wa i o hatehes-are ; -~
fratRtenance:

Functional components within the water basin include UHS Makeup Water pumps, UHS
Makeup Water Screen Wash Pumps, intake bar screens and traveling screens to preclude debris
intake, and stop logs provision to facilitate maintenance.

Exterior walls for the pump house are 2 ft (0.6 m) thick, to withstand tornado missile impact and
the wave pressures of the Probable Maximum Hurricané (PMH) extreme environmental event
and the Standard Project Hurricane (SPH) severe environmental event. Interior walls that are
subject only to minor lateral loads are one ft (0.3 m) thick. The divider-and-exterior walls of the
basin of the UHS Makeup Water Intake Structure are all 4 ft (1.2 m) thick, while the divider walls
in the North-South direction are 3.3 ft (1.0 m) thick. A 2.5 ft (0.8 m) thick, inclined partial-height

wall faces the Forebay.

3.8.4.2 Applicable Codes, Standards, and Specifications

No departures or supplements.

3.8.4.3 Loads and Load Combinations
The U.S. EPR FSAR includes the following COL Item in Section 3.8.4.3:

A COL applicant that references the U.S. EPR design certification will confirm that
site-specific loads lie within the standard design envelope for other Seismic Category |
structures, or perform additional analyses to verify structural adequacy.

This COL Item is addressed as follows:

{Table 2.0-1 provides a comparison of CCNPP Unit 3 site parameters to the parameters defining
the basis of the U.S. EPR FSAR design loads. Site-specific load parameters, except the
site-specific safe shutdown earthquake (SSE), are bounded by the parameters defined for the
U.S. EPR FSAR.
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As described in Section 3.7.2.5.2, in-structure response spectra (ISRS) for the EPGB and ESWB
based on the site-specific SSE exceed the ISRS based on the certified seismic design response
spectra (CSDRS) for frequencies approximately below 0.3 Hz. The maximum spectral
acceleration below 0.3 Hz is 0.07g. The structural reconciliation of EPGB and ESWB confirms
that the structures as designed in U.S. EPR FSAR are adequate for site-specific SSE loading.
Design loads and load combinations for site-specific Seismic Category | structures are
addressed in Section 3.8.4.3.1 and 3.8.4.3.2, respectively.} i

3.8.4.3.1 Design Loads

{Design loads defined in the U.S. EPR FSAR Section 3.8.4.3.1 are applicable for the design of
site-specific Seismic Category | structures, with the following exceptions:

4 Live loads (L) - Design live load due to rain, snow and ice is based on the normal and
extreme winter precipitation events described in Section 2.3.1.2.2.12.

¢ Soil loads and lateral earth pressure (H) - Static lateral soil pressure is calculated based
on site-specific soil parameters and groundwater elevation. Design unit weight for the
structural fill (95% Modified Proctor) used in the intake area is as follows:

¢ Moist unit weight: 149 pcf
4 Saturated unit weight: 153 pcf

Lateral earth pressure coefficients are defined in Table 2.5-58. A coefficient of 0.5 is used
conservatively for the structural fill for at-rest condition. The groundwater table in the intake
area is at about Elevation 3 ft. A normal surcharge load of 500 psf minimum is considered for
calculating the lateral earth pressures. Lateral pressures due to compaction associated with
structural fill are also considered.

¢ Safe shutdown earthquake (E') -

¢  Site-specific SSE is defined in Section 3.7.1.1.1.1, which has a peak ground
acceleration of 0.15 g, as shown in Figure 3.7-1.

¢ Dynamic soil pressure: Effects of dynamic soil pressure.on the intake structures are
captured by the SSI analysis described in Section 3.7.2.4.

¢ Abnormal loads - Abnormal loads generated by a postulated high-energy pipe break
accident are not applicable, since such pipes are not present in the subject structures.

¢ Operating basis earthquake (OBE) - OBE is defined in Section 3.7.1.1.1.1 and shown in
Figure 3.7-6, which is essentially one-third of the site-specific SSE. As such, OBE loads
are not explicitly considered for the design of the site-specific Seismic Category |
structures. '
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Additional design loads for site-specific Seismic Category | structures include the severe and
extreme environmental loads associated with the postulated standard project hurrlcane (SPH)
and probable maximum hurricane (PMH) events, respectively.

The hurricane wave pressure on the exterior walls of the UHS Makeup Water Intake Structure

and-the-UHS-Electrical Building is obtained using the methodology presented in Chapter 5 of
ASCE 7-05 (ASCE, 2006) the-CoastalEngineering-ManuaHUSACE-2006). The total wave pressure

is equal to the sum of hydrostatic pressure and hydrodynamic wave pressure. The hydrostatic
pressure is calculated based on the storm surge still water level of 34-313.65 ft (4-34.16 m) and
247176 ft (6:65.35 m) NGVD 29 for SPH and PMH, respectlvely ?Fhe-hydfedynanme—wave

eas%and—ne%t—h—e*teﬂe%waus—by—plaﬂt—reﬁefeﬂeemmeaeﬂ—The wave pressures on the north and

west walls are calculated based on the breaking wave heights correspondlng to the still water
depths.

Concurrent hurricane wind speeds based on the 3 second wind gust at 32.8 ft (10 m) high are
110 mph (177 km/hr) and 195 mph (314 km/hr) for SPH and PMH, respectively. Conservatively,
the concurrent hurricane wind pressure for design of site-specific Seismic Category | structures
is based on the U.S. EPR standard design wind speeds of 145 mph (233 km/hr) and 230 mph
(370 km/hr), for SPH and PMH respectively, utilizing the procedures presented in Chapter 6 of
ASCE 7-05 (ASCE, 20056).

Due to much higher grade elevation, structures in the powerblock area are not affected by the
wave pressure associated with the postulated hurricanes. Concurrent hurricane wind loads are
enveloped by the wind and tornado wind loads presented in the U.S. EPR FSAR Sections 3.3.1
and 3.3.2, respectively.

In addition, beth the UHS Makeup Water Intake Structure and-UHS-Electrical-Building-areis

designed to withstand a peak positive incident overpressure (due to postulated explosions) of
at least 1 psi without loss of function based on the guidance in RG 1.91, Rev. 1 (NRC, 1978a).}

3.8.4.3.2 Loading Combinations

{The following additional factored load combinations apply to the reinforced concrete desngn
of the Forebay, UHS Makeup Water Intake Structure, UHS-Electrical-Building-and Seismic
Category | buried electrical bank and piping in the intake area:
¢ Severe Environment SPH:
U=14(D+F+17(L+H+R,+SPH)
4 Extreme Environment PMH:

U=D+F+L+H+R, +PVH

These two load combinétions are in addition to the load combinations specified in U.S. EPR
FSAR Section 3.8.4.3.2.
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For all the load combinations, according to ACI 349-01 (ACI, 2001a), if any load reduces the
effects of other loads, the corresponding load factor is taken as 0.9 if that load is always present
or occurs simultaneously with the other loads. Otherwise, the factor for that load is taken as
zero.}

3.8.4.4 Design and Analysis Procedures

No departures or supplements.

3.8.4.4.1 General Procedures Applicable to Other Seismic Category | Structures

No departures or supplements.

3.8.4.4.2 Reactor Shield Building and Annulus, Fuel Building, and Safeguard
Buildings - Nl Common Basemat Structure

No departures or supplements.

3.8.4.4.3 Emergency Power Generating Buildings

No departures or supplements.

3.8.4.44 Essential Service Water Buildings

No departures or supplements.

3.8.4.45 Buried Conduit and Duct Banks, and Buried Pipe and Pipe Ducts
The U.S. EPR FSAR includes the following COL Items in Section 3.8.4.4.5:

A COL applicant that references the U.S. EPR design certification will describe the design
and analysis procedures used for buried conduit and duct banks, and buried pipe and pipe
ducts.

A COL applicant that references the U.S. EPR design certification will use results from
site-specific investigations to determine the routing of buried pipe and pipe ducts.

A COL applicant that references the U.S. EPR design certification will perform geotechnical
engineering analyses to determine if the surface load will cause lateral or vertical
displacement of bearing soil for the buried pipe and pipe ducts and consider the effect of
wide or extra heavy loads.

The COL Items identified above are addressed as follows:

{The analysis and design of Seismic Category |, buried electrical duct banks, buried Essential
Service Water pipes, buried UHS Makeup Water Pipes, and buried CCNPP Unit 3 Intake Pipes
(hereafter in this section referred to as buried duct banks and buried pipes) for all the imposed
loads, follows the procedures outlined in U.S. EPR FSAR Section 3.8.4.4.5. The analysis and
design of the buried pipes also follow the procedures described in Section 3.10 of the AREVA
NP Topical Report ANP-10264NP-A (AREVA, 2008).

The design of buried duct banks and buried pipes demonstrates sufficient strength to
accommodate:

4 Strains imposed by seismic ground motion.
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4 Static surface surcharge loads due to vehicular loads (AASHTO HS-20 (AASHTO, 2002)
truck loading, minimum, or other vehicular loads, including during construction) on
designated haul routes.

¢ Static surface surcharge loads during construction activities, e.g., for equipment
laydown or material laydown.

4 Tornado missiles and, within their zone of influence, turbine generated missiles.
¢ Groundwater effects.

Terrain topography and the results from the CCNPP Unit 3 geotechnical site investigation will
be used as design input to confirm the routing of buried pipe and duct banks reflected in
Figures 3.8-1 through Figure 3.8-4.

The seismic design of buried duct banks and buried pipe is discussed in Section 3.7.3. Other
loads are addressed in this section, but are combined with seismic effects of the
aforementioned section. .

Soil overburden pressures on buried duct banks and buried pipes typically do not induce
significant bending or shear effects, because the soil cover and elastic support below the
buried duct banks and buried pipes are considered effective and uniform over the entire length
of the buried duct bank and buried pipe. When this is not the case, vertical soil overburden
pressure is determined by the Boussinesq method.

Transverse stirrups used to reinforce the concrete duct banks are open ended to mitigate
magnetic effects on the electrical conduits. Distribution of transverse and longitudinal steel
reinforcement is sufficient to maintain the structural integrity of the electrical duct bank, for all
imposed loads, in accordance with ACI 349-01 (ACl, 2001a) (with supplemental guidance of
Regulatory Guide 1.142 (NRC, 2001)).

As noted in Section 3.8.4.1.9, buried pipes are located such that the top surface of the pipe is
below the site-specific frost depth, with additional depth used to mitigate the effects of
surcharge loads and tornado or turbine generated missiles. In lieu of depressing the pipes in
the soil beyond that required for frost protection, i.e., to obviate the risk of tornado or turbine
generated missile impacts, permanent protective steel plates, located at grade, may be
designed.

Bending stresses in buried pipe due to surcharge loading are determined via manual
calculations, treating the flexible pipe as a beam on an elastic foundation. Resulting stresses are
combined with operational stresses, as appropriate.}

3.8.4.4.6 Design Report

{Design reports for the Forebay; and UHS Makeup Water Intake Structure;and-UHS-Electricat-
Building are presented in Appendix 3E4.}

3.8.44.7 {Forebay,; and UHS Makeup Water intake Structure and-UHS Electrical-
Buildi

This section is added as a supplement to U.S. EPR FSAR Section 3.8.4.4.
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The Forebay; and UHS Makeup Water Intake Structurerane-dHS Electrical-Building are l

reinforced concrete shear wall structures. Vertical loads are transferred to the foundation

basemat through the reinforced concrete walls before being transferred to the supporting soil

through bearing pressure. Lateral loads, including those that are seismically induced, are

transferred to the supporting soil by the foundation basemats and below-grade walls through
~ friction, adhesion, and passive soil pressure, if necessary.

A finite element (FE) model was created for the Seismic Category | Forebay, UHS Makeup Water

Intake Structure-and-UHS Electrical-Building and Seismic Category Il CWS Makeup Water Intake :
Structure, using GF-STRUBL{version29-HSTAAD Pro (Version 8i). The CWS Makeup Water

Intake Structure is included in the FE model since it is integrally connected to the Forebay,
shown in Figure 9.2-4. Since the CWS Makeup Water Intake Structure, Forebay, and UHS
Makeup Water Intake Structure share a common basemat, they are also known as the Common
Basemat Intake Structures (or CBIS).

GFSTRUBLSTAAD Pro is a commercial structural engineering computer program developed by I
Bentley Systems, IncGeergiaFeeh. QA and QC requirements for safety-related structures are
documented in the vendor's validation and verification manuals. The program is accepted for
use in accordance with Beehtel'sRIZZQ's engineering department and QA procedures. The
program is in compliance with the requirements of ASME NQA-1-1994 (ASME, 1994). The GF
STRUDLSTAAD Pro FE model is converted to a SASSI model using Beehtelcomputercode SASSH
20006version3-1RIZZ0 computer code SASSI, version 1.3a, to perform soil-structure interaction
(SSI) analysis. SSI analysis is discussed in Section 3.7.2. Due to the SASSI limitation in node
numbers, a symmetric plane in the FE model had to be considered for the SSI analysis.

The GF-STRUBLSTAAD Pro FE model is also used to conduct static analysis under non-seismic [I
~ loads to compute the structural responses, generate results for the design of reinforced

concrete structural elements, and perform static stability and bearing pressure evaluations. The

finite element analysis results from the SSI analysis and the static analysis are combined to

determine the reinforced concrete design forces and moments under seismic load cases.

The FE model is described in detail i in Section 3.7.2.3. Figure 3.7-26 and Figure 3E.4-8 deplcts
the FE model for the static analysis of the CBIS. The entire CBIS is modeled, without assuming a

svmmetry plane, and the UHS MWIS is modelled in greater detanléBl&and—the—UHS—EJeet—neaJ—

For the static analysis, the soil medium below the foundation basemat is represented by soil
spring elements. The modulus of subgrade reaction for the soil spring elements is based on the

site-specific soil properties presented in Section 2.5.4. The-modulus-of subgradereaction-is-
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Effects of the following loads are calculated from the static analysis: dead loads, live loads
(including snow loads), hydrostatic loads, lateral earth pressure loads (including groundwater
effects), wind loads, tornado loads (including wind pressure and differential pressure effects),
SPH and PMH loads (including hydrostatic pressure, buoyancy, wave pressure, and concurrent
wind pressure effects).

During maintenance of the UHS Makeup Water Intake Structure, when stop logs are installed,
interior or exterior below-grade cells may be empty. The exterior embedded walls, with the
empty adjacent cell, are subject to lateral soil pressure, surcharge and hydrostatic pressure from
a normal groundwater level of +3 ft (0.9 m) NVGD 29. This postulated maintenance condition is
considered in the FE model for designing the side walls of the UHS Makeup Water Intake
Structure.

Seismic induced hydrodynamic loads associated with the water contained in the CBIS are

calculated according to the provisions of ACI 350.3-06 (ACI, 2006). Effects of the impulsive.and
convective components of the hydrodynamic loads are calculated in the SSI analysis by
mcludlng the correspondlng water mass and sprmg s in the SASSI model. Effects-ofthe-

accelerations determined from the SSI analysis are applied to the FE model and comblne with
other static analyses are-cembined-to generate design forces and moments for load

combinations involving seismic effects, in accordance with Section 3.8.4.3.2. Seismic
accelerations mements-and-forees for a particular earthquake direction are computed by

enveloping-the forces-and-momentsfor-that adding the accelerations of three directions at a

given location using the Square Root of the Sum of the Squares (SRSS) method. Accelerations
are then enveloped for a particular direction for all soil profiles (i.e., UB, BE, LB described in

Section 3.7.1.3.3).

EnvelopedFollowing application of the SASSI resultsaccelerations from the three components
of earthquake motions_to the static model, the results are combined using the 100-40-40
percent rule, as described in Section 3.7.2.6. The design forces and moments from seismic and
non-seismic load combinations are used to design reinforced concrete shear walls and slabs
according to the provisions of ACI 349-01 (ACI, 2001a) (with supplemental guidance of
Regulatory Guide 1.142 (NRC, 2001)). Results of the reinforced concrete design are provided in
Appendix 3E Section 3E.4.5.
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The evaluation of slabs and walls for external hazards (e.g., tornado generated missiles) is
performed by local analyses, following the procedure outlined in U.S. EPR FSAR Section
3.8.4.4.1. Procedures for stability evaluation and bearing pressure calculation are discussed in
Section 3.8.5.4.6.} '

3.8.4.5 Structural Acceptance Criteria
The U.S. EPR FSAR includes the following COL ltem in Section 3.8.4.5:

A COL applicant that references the U.S. EPR design certification will confirm that

~ site-specific conditions for Seismic Category | buried conduit, electrical duct banks, pipe,
and pipe ducts satisfy the criteria specified in Section 3.8.4.4.5 and those specified in AREVA
NP inc., U.S. Piping Analysis and Support Design Topical Report.

This COL Item is addressed as follows:

Design of all safety-related, Seismic Category | buried electrical duct banks and pipe meet the
requirements specified in U.S. EPR FSAR Section 3.8.4.4.5 and the Areva NP Topical Report
ANP-10264NP-A (AREVA, 2008). :

Acceptancecriteria for the buried electrical duct banks are in accordance with IEEE
628-2001(R2006) (IEEE, 2001), ASCE 4-98 (ASCE, 2000) and ACI 349-01 (ACl, 2001a), with
supplemental guidance of Regulatory Gmde 1.142 (NRC, 2001).

{Acceptance criteria for the buried UHS Makeup Water Pipes and CCNPP Unit 3 Intake Pipes are
identical to that stated above. Member stresses are maintained lower than allowable stresses.
When allowable stresses are exceeded, joints are added as required to increase erxublhty and
hence, to mitigate member stresses.

Acceptance criteria for the reinforced concrete design of site- specnflc Seismic Category |

Forebay; and UHS Makeup Water Intake Structure—and—UHS—Eleemeal—Bw-ldmg are identical to
those described in the U.S. EPR FSAR Section 3.8.4.5} ‘

3.8.4.6 Materials, Quality Control, and Special Construction Techniques

No departures or supplements.

3.8.4.6.1 Materials

{As discussed in Section 2.5.4.2.5.2, all natural soils at the site are considered aggressive to
concrete. However, structures and buried duct banks and pipes will be surrounded and
supported by non-aggressive structural fill obtained from off-site borrow sources. Hence, the
durability requirements of below-grade concrete walls and buried duct banks and pipes are
based on the chemical properties of groundwater.

There are two hydrogeologic units of groundwater affecting the CCNPP Unit 3 structures and
buried utilities - the Surficial aquifer, which is present in the powerblock area only, and the . -
upper Chesapeake unit, which underlies both the intake and the powerblock areas. Observed
groundwater chemical properties (pH, sulfates and chlorides) for the Surficial aquifer and the
Upper Chesapeake unit are provided in Table 3.8-5. '

Comparing the observed pH, sulfate, and chloride values with the SRP 3.8.4 (NRC, 2007)
acceptance criteria for aggressive groundwater, i.e., pH < 5.5, chlorides > 500 parts per million
(ppm), and/or sulfates > 1500 ppm, groundwater from the Surficial aquifer in the powerblock
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area is considered aggressive due to its low pH-value. Groundwater in the intake area is
considered non-aggressive.

As stated in Section 2.4.12.5, the post-development groundwater elevation in the powerblock
area is at about 30 ft (9.1 m) below the finished site grade level of 85 ft (25.9 m). The Nl common
basemat structures are embedded approximately 40 ft (12.2 m) below the finished grade.
Therefore, the lower portions of the Nl common basemat structures are submerged in the
low-pH groundwater from the Surficial aquifer. Other Seismic Category | structures in the
powerblock area, i.e., the EPGBs and ESWBs, are located above the post-development
groundwater level and are not affected by the low-pH groundwater.

A waterproofing system is provided to protect the reinforced concrete Nl common basemat
structures from the corrosive effects of low-pH groundwater. As illustrated in Figure 3.8-6, the
waterproofing system consists of a primary geomembrane envelope located under the NI
common basemat and mud mat between two sand layers and attached to the below-grade
walls, extending up to Elevation 57'-0" (17.4 m) NGVD 29, or about 2 ft (0.6 m) above the
highest projected post-development groundwater level. Secondary waterproofing starts at the
bottom of the below-grade walls, continues above the groundwater level and terminates at
about 1 ft (0.3 m) above the finished grade level. A groundwater monitoring system (consisting
of risers and drain sumps) is provided inside the geomembrane envelope within the sand layer
to monitor and pump out any water that may leak through the primary geomembrane. A
vertical drainage layer is placed between the primary and secondary waterproofing
membranes to facilitate the flow of any leaked groundwater down to the sumps.

A majority of the buried electrical duct banks are located above the post-development
groundwater level in the powerblock area and are not affected by the low-pH groundwater. For
the duct banks in the utility corridor that may be exposed to the low-pH groundwater,
liquid-applied or geomembrane waterproofing is applied for protection against prolonged
exposure to the groundwater. Protective measures for buried pipe include protective wrapping
and/or coatings that are acid-resistant.

Since the groundwater is non-aggressive in the intake area, waterproofing is not needed for the

protectlon of concrete structures or duct banks. Hewevepdue—t&a—Mg#%mdwa%e;—tab\le—a

As noted in Table 3.8-5, the maximum observed sulfate concentration in the groundwater is
365 ppm. According to ACI 349-01 (ACI, 2001a) Table 4.3.1, this concentration is considered a
moderate exposure (also identified as "Class 1 Exposure" in ACl 201.2R-01 (ACI, 2001b)) and
requires the use of ASTM C150 (ASTM, 2009) Type Il or equivalent cement, a maximum
water-cementitious materials ratio of 0.5, and a minimum concrete compressive strength of
4000 psi.

Additionally, for concrete structures subject to the brackish water from the Chesapeake Bay,
Table 4.2.2 of ACI 349-01 (ACI, 2001a) requires the use of a maximum water-cementitious
materials ratio of 0.4 and a minimum specified compressive strength of 5000 psi.

Based on aforementioned requirements, concrete mixtures for Seismic Category | Forebay, UHS
Makeup Water Intake Structure/UHSElectrical- Building; and buried utilities (i.e., buried I
concrete electrical duct banks and pipes) will have a maximum water-cementitious materials

ratio of 0.4 and a minimum specified compressive strength of 5000 psi. A maximum
water-cementitious materials ratio of 0.4 is also specified for the Essential Service Water
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Buildings as they can also be exposed to the brackish water. Concrete mixtures for other
Seismic Category | structures will have a maximum water-cementitious materials ratio of 0.45.

For improved resistance to sulfate attack and chloride ion penetration, about 20-25% of the
total weight of the cementitious materials in all concrete mixtures will be replaced with fly ash
(conforming to ASTM C618 (ASTM, 2005) Class F) to limit temperature gain, thus reducing peak
hydration temperature and permeability of the concrete.}

3.8.4.6.2 Qdality Control

No departures or supplements.

3.8.4.6.3 Special Construction Techniques

{Special construction techniques are not expected to be used for the Seismic Category |
Emergency Power Generating Buildings, Essential Service Water Buildings, Forebay, UHS

Makeup Water Intake Structure/JHSEleetricatBuilding and buried utilities.}

3.8.4.7 Testing and Inservice Inspection Requirements

{As discussed in Section 3.8.4.6.1, although the CCNPP Unit 3 in-situ soil is aggressive to
concrete, it will be replaced by non-aggressive structural fill under and around the structures
and buried duct banks and buried pipes. In addition, Seismic Category | structures and buried
utilities in the powerblock area are protected by waterproofing or coating, if submerged in the
low-pH groundwater from the Surficial aquifer. As a result, the structures and buried utilities are
not directly exposed to the in-situ soil or the low-pH groundwater.

For normally inaccessible below-grade concrete walls and foundations and buried utilities that
are not exposed to low-pH groundwater, the inservice inspection program is limited to
examination of the exposed portions of below-grade concrete walls and buried utilities for
signs of degradation, when excavated for any reason. Exposed geomembrane and related
waterproofing systems are also inspected during the excavation.

For the NI common basemat structures, in-service inspection utilizes a groundwater
monitoring system consisting of risers and drain sumps. The risers and sumps will be subject to
periodic monitoring to confirm that groundwater leaking through the geomembrane envelope
is being effectively removed and is not ponded against the concrete structure. Such monitoring
will:

¢ Occur at multiple locations in the monitoring system;

¢ Be performed on a frequency based on the leakage rate through the primary
geomembrane. The leakage rate will be determined by monitoring water levels in the
risers and drain sumps. Initially the monitoring frequency is expected to be high until
the performance of the geomembrane is established. As the operation proceeds, the
monitoring interval will be expanded,.possibly to once per cycle;

¢ Utilize manual techniques or electronic water level sensors.

The buried duct banks have shallow embedment depth. Therefore, the condition of the buried
concrete duct banks in the utility corridor that may be exposed to low-pH groundwater of the
Surficial aquifer will be monitored by excavating the surrounding soil. The frequency of this
monitoring will be determined based on the groundwater level and pH values recorded by the
groundwater monitoring program described in Section 3.8.5.7.
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Groundwater levels throughout the powerblock area will also be monitored to confirm that no
other below-grade concrete requires dewatering provisions to protect it from prolonged
exposure to the low-pH groundwater from the Surficial aquifer. The groundwater chemical
properties are monitored through the monitoring program described in Section 3.8.5.7.

The in-service inspection program and performance monitoring will be designed and
conducted in conformance with the requirements of 10 CFR 50.65 (CFR, 2008) and Regulatory
Guide 1.160 (NRC, 1997). The in-service inspection program for the UHS Makeup Water Intake
Structure and the Forebay are developed and conducted in accordance with Regulatory Guide
1.127 (NRC, 1978b). The in-service program includes below-grade walls and buried utilities
addressed in this section, as well as foundations addressed in Section 3.8.5.}

FOUNDATIONS

3.8.5.1 Description of the Foundations
The U.S. EPR FSAR includes the following COL Item in Section 3.8.5.1:

A COL applicant that references the U.S. EPR design certification will describe site-specific
foundations for Seismic Category | structures that are not described ih this section.

This COL Item is addressed as follows:

{The foundations for the site-specific Seismic Category | Forebay; and UHS Makeup Water

Intake Structure and-JHSElectrical Building are discussed in Section 3.8.5.1.4.}

3.8.5.1.1 ' Nuclear island Common Basemat Structure Foundation Basemét

No departures or supplements.

3.8.5.1.2 Emergency Power Generating Buildings Foundation Basemats

No departures or supplements.

3.8.5.1.3 Essential Service Water Buildings Foundation Basemats

No departures or supplements.

3.8.5.1.4 {Forebay; and UHS Makeup Water Intake Structure and-UiHS Electrical
Building-Basemats

This section is added as a supplement to the U. S. EPR FSAR.

Plans, sections and details for the Seismic Category | Forebay; and UHS Makeup Water Intake

Structurer-and-UHS-Electrical- Building are provided in Figures 9.2-4, 9.2-5 and 9.2-6. A general

description of the structures, including descriptions of all functional levels, is provided in
Section 3.8.4.1.11. Figure 3.8-1 shows the position of the Forebay; and UHS Makeup Water

* Intake Structure,-and-JHS-Electrical Building relative to the NI.

As shown in Figure 9.2-4, Seismic Category Il CWS Makeup Water Intake Structure and Seismic
Category | Forebay and UHS Makeup Water Intake Structure share a 5 ft (1.5 m) thick common

basemat, with its top elevation at -22.5 ft (-6.9 m). Fhe-UHSElectrical-Building-sits-on-a-separate-
5f{1-5-m)-thick - basemat-with-itstop-elevation-at-5-5-ft{-1-7Zm)-
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The reinforced concrete basemat for the Forebay is 109 ft (33.2 m) long by 89 ft (27.1 m) wide.
The reinforced concrete basemat for the UHS Makeup Water Intake Structure is 5989 ft

(#8:627.1 m) long by 6058 ft (18:317.7 m) wide-while-thatfor-the UHS Electrical Building-is-33-f¢
{0 -mHeng by 74 22:6-m)-wide. Concrete walls bearing on the foundation basemats of

Forebay; and UHS Makeup Water Intake Structure-and-JHS-Electrical-Building are described in
Section 3.8.4.1.11 and shown on Figures 3E.4-1 and 3E.4-2.

Lateral loads, including those that are seismically induced, are transferred to the supporting soil
by the foundation basemats and below-grade walls through friction, adhesion, and passive soil
pressure, if necessary. Vertical forces from the super structures are transferred to the
foundation basemat through the bearing walls, before being transferred to the supporting soil
through bearing pressure.}

3.8.5.2 Applicable Codes, Standards, and Specifications

No departures or supplements.

3.8.5.3 Loads and Load Combinations

{Structural loads and load combinations for reinforced concrete basemat design of site-specific
Seismic Category | structures are defined in Sections 3.8.4.3.1 and 3.8.4.3.2.

Load combinations for stability evaluation, including sliding, overturning, and floatation, are
described in U.S. EPR FSAR Section 3.8.5.3. Additional stability load combinations for sliding
and overturning evaluations include:

¢ D+H+SPH

¢ D+H+PMH

These load combinations are analogous to the stability load combinations for wind and
tornado loading.

Load combinations for bearing pressure evaluation are as follows:
Service loads
¢ D+L+F
Severe environmental loads
¢ D+L+F+W
¢ D+L+F+SPH
Extreme environmental loads
¢ D+L+F+Wt
¢ D+L+F+E

¢ D+L+F+PMH
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3.8.5.4 Design and Analysis Procedures

No departures or supplements.

3.8.5.4.1 General Procedures Applicable to Seismic Category | Foundations

No departures or supplements.

3.8.5.4.2 Nuclear Island Common Basemat Structure Foundation Basemat

No departures or supplements.

3.8.5.4.3 Emergency Power Generating Buildings Foundation Basemats

No departures or supplements.

3.8.5.4.4 Essentiai Service Water Buildings Foundation Basemats

No departures or supplements.

3.8.5.4.5 Design Report

{Design reports for the Forebay; and UHS Makeup Water Intake Structureand-JHS-Electrical-
Building basemats are presented in Appendix 3E.4.}

3.8.5.4.6 {Forebay; and UHS Makeup Water Intake Structure and-UHSElectrical-
Building-Basemats

This section is added as a supplement to U.S. EPR FSAR Section 3.8.5.4.

As shown in Figure 3.7-26, the foundation basemats are part of the finite element model used
for the analysis and design of the Seismic Category | Forebay; and UHS Makeup Water Intake

Structure-and-UHS-Electrical Building. The finite element mesh of the basemats is shown in

Figure 3.8-5. Note that only half of the basemat is modeled because of symmetry. Analysis and
critical section design procedures for these structures are presented in Section 3.8.4.4.7.

To ensure the stability of the structures during various design basis events, the Common

Basemat Intake Structures (CBIS) and-the-UHSEleetrical Building are checked for sliding,

overturning, and flotation using the stability load combinations described in Section 3.8.5.3.

Static and dynamic bearing pressures are calculated and compared with the bearing capacmes
defined in Table 2.5-65. 3

Results from the SASSI analysis are used to calculate sliding forces and overturning moments
for seismic loads, as described in Section 3.7.2.14.23. The loads contributing to the structural
mass in the SSI analysis are used to calculate the resistance to sliding and overturning. These
loads include the self weight of the structure, weight of the permanent equipment and
contained water durlng normal operatlon 25% ofthe design live Ioad and 75% of the deS|gn
snow load. Th DProi

conditions for the SSE case. The STAAD Pro mode]| for the SSE case contains the conservativelv
applied acceleration obtained from the SASSI SSI analysis and it does not contain the live and
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snow loads. The reaction forces from the STAAD Pro SSE model are used for stability evaluation

and the results are reported in Table 3.8-2.

For the non-seismic loads, basemat reactions from GFSTRUBLSTAAD Pro analysis are used to
calculate sliding forces and overturning moments. The dead load used to calculate the
resistance to sliding and overturning includes the self weight of the structures, permanent
equipment and water inside structures during the normal operation, SPH and PMH conditions.

Flotation is checked under normal operation, SPH, and PMH conditions, including the
draw-down condition during a PMH event, with the water inside the CBIS at the minimum
design level of -8 ft (-2.4 m). Resistance to flotation is provided by dead load.

Sliding is checked at various sliding interfaces below the foundation basemats. The CBIS sits on
top of a mud mat, which is placed directly on the in-situ soil stratum lic (Chesapeake clay/silt).
Therefore, resistance to sliding is provided by friction between the basemat and the mud mat
and friction and adhesion between the mud mat and soil stratum llc. Friction (traction)
between the below-grade walls and structural fill is also utilized for SSE loads. Passive soil
pressure is not utilized for the stability of the CBIS. The static coefficients of friction for various
sliding interfaces are presented in Table 3.8-1.

Frictional resistance is reduced by the effects of any upward forces, such as upward seismic
forces and buoyancy. Overturning resistance is reduced by buoyancy.

The factors of safety from aforementioned stability evaluations are compared with the
minimum required factors of safety specified in U.S. EPR FSAR Table 3.8-11. The minimum
required factors of safety for sliding and overturning associated with SPH and PMH are the
same as those for wind and tornado, respectively. The minimum required factor of safety for
flotation, including SPH and PMH conditions, is 1.1.

Results of the stability and bearing pressure evaluations are presented in Section 3.8.5.5.4.}

3.8.5.5 Structural Acceptance Criteria

The U.S. EPR FSAR includes the following COL Item in Section 3.8.5.5:
A COL applicant that references the U.S. EPR design certification will evaluate site-specific
methods for shear transfer between the foundation basemats and underlying soil for soil

parameters that are not within the envelope specified in Section 2.5.4.2.

This COL Item is addressed as follows:
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{For the Nuclear Island (NI) common basemat structures, Emergency Power Generating
Buildings (EPGBs), and Essential Service Water Building (ESWBs), U.S. EPR FSAR Section 2.5.4.2
specifies a coefficient of friction of 0.7 beneath their basemats. As identified in Table 2.5-58, the
geotechnical site investigation for CCNPP Unit 3 indicates a coefficient of friction between 0.35
and 0.45 for underlying soil layers. This represents a departure from the friction coefficient of
0.7 specified in the U.S. EPR FSAR.

A site-specific sliding evaluation for SSE loads is performed to confirm the sliding stability of NI
common basemat structures, EPGBs, and ESWBs. These structures are located in the
powerblock area, which will be excavated and backfilled. Mud mats are used under the
basemat of each structure to facilitate construction. As described in Section 3.8.4.6.1,a
waterproofing system is used to protect the Nl common basemat structures from the low-pH
groundwater, as illustrated in Figure 3.8-6. The potential sliding interfaces down to the natural
soils under the NI common basemat structures are:

4 Basemat- mud mat

4 Mud mat-sand

4 Sand - waterproofing membrane
¢ Sand - structural fill

4 Structural fill - soil stratum llb

No waterproofing is used for the EPGBs and ESWBs because they are located above the
post-development groundwater table. Therefore, the potential sliding interfaces under the
EPGBs and ESWBs are:

¢ Basemat-mud mat
4 Mud mat-structural fill
¢ Structural fill - soil stratum llb

Frictional parameters at the various sliding interfaces are presented in Table 3.8-1. Based on
these frictional parameters, factors of safety against sliding and overturning associated with
the site-specific SSE loads are presented in Table 3.8-4 for the NI common basemat structures,
EPGBs, and ESWBs. The minimum required factor of safety of 1.1 is achieved for all the
buildings. Note that passive soil pressure is not utilized for the sliding evaluation.}

3.8.5.5.1 Nuclear Island Common Basemat Structure Foundation Basemat

{The following departure is taken from U.S. EPR FSAR Section 3.8.5.5.1.

The standard design of Seismic Category | foundations for the U.S. EPR is based on a maximum
differential settlement of ¥z inch in 50 ft in any direction across the foundation. These standard
design values are specified in the U.S. EPR FSAR Sections 2.5.4.10.2 and 3.8.5.5.1, and tabulated
in U.S. EPR FSAR Tier 1 Table 5.0-1. The expected site-specific values for settlement of the
CCNPP Unit 3 NI Common basemat foundation are in the range of 1/600 (1 inch in 50 ft) to
1/1200 (Y2 inch in 50 ft) as stated in Section 2.5.4.
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To account for the Calvert Cliffs site-specific expected differential settlement values, an
evaluation of differential settlements up to 1 inch in 50 ft was performed. A static analysis was
performed of the foundation structures assuming this site-specific differential settlement
value. The static analysis was performed using the same finite element model developed by

- AREVA for the standard plant differential settlement criteria of % inch in 50 ft. The finite
element model is analyzed using the QA verified software ANSYS V10.0 SP1.

The evaluation consisted of a static finite element analysis of the foundation structures which
considered the effects of the higher expected displacement (tilt) on the foundation bearing
pressures and basemat stress due to structural eccentricities resulting from a uniform rotation
of the foundation mat along the axis of the Nl Common basemat. The evaluation assumed no
changes in the soil stiffness or increased flexure due to differential settlement consistent with
the design analysis for the standard U.S. EPR design. The evaluation considered Soil Case SC15,
from the U.S. EPR FSAR standard design, which represented the softest soil condition used in
the U.S. EPR standard plant design and exhibits the largest dlfferentlal dlsplacements of the
basemat.

The displacement is defined per length of the structure, 1 inch in 50 ft. The displacement of the
NI common basemat is greatest along the North/South axis at the Fuel Building (FB) and least
along this axis at Safeguard Building 2 and 3 (SB 2/3). Therefore, the NI model is rotated around
the X-axis (West/East axis). The overall length of the NI basemat from the North end to the
South end is approximately 344 ft (105 m). Since an initial settlement of 1 inch in 50 ft is
considered, the NI structure has an initial displacement of approximately 7.0 inches (17.8 cm),
or approximately 0.1 degrees.

Results from the evaluation indicate there is negligible difference in both the soil bearing
pressures and the stresses in the concrete basemat structure when the Ni is subjected to an
initial settlement of 1 inch in 50 ft as compared to an initial settlement of ¥z inch in 50 ft
established in the U.S. EPR standard plant.

There is a negligible difference in both the bearing pressures and the stresses in the basemat
when the Nl is subjected to structural eccentricities associated with a 7 inch (17.8 cm) basemat
differential displacement representing a settlement value of 1 inch in 50 ft. Therefore, the .
site-specific departure in differential settlement values is structurally acceptable.}

3.8.5.5.2 Emergency Power Generating Buildings Foundation Basemats

{The following departure is taken from U.S. EPR FSAR Section 38552
Section 2.5.4.10.2 of the U.S. EPR FSAR states that:

“The design of Seismic Category | foundations for the U.S. EPR is based on a maximum
differential settlement of %2 inch per 50 ftin any direction across the basemat.”

The U.S. EPR FSAR maximum allowable differential settlement of %2 inch per 50 ft may also be
expressed as a fraction, i.e., 1/1200. According to Section 2.5.4.10.2, the estimated site-specific
differential settlement is 1/1166, which is about 3% higher than the allowable value described
in the U.S. EPR FSAR.

A finite element analysis of the entire EPGB structure, including CCNPP Unit 3 site-specific soil
springs, indicates the maximum differential settlement within the confines of the EPGB
basemat is 1/2714, or substantially less than the allowable value of the U.S. EPR FSAR. The
variation of the finite element analysis differential settlement (1/2714) with the estimated
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differential settlement value of 1/1166 is attributed to the conventional geotechnical treatment
of the foundation as a flexible plate, a condition much more conservative than the actual 6 ft
thick reinforced concrete basemat.

To verify the finite element analysis results, a manual calculation is performed for a selected
beam strip (1 ft (0.3 m) wide by 6 ft (1.8 m) deep) of the EPGB basemat, plan view of which is
shown in U.S. EPR FSAR Figure 3E.2-3. The beam strip is located at the centerline of the basemat
and is perpendicular to the center reinforced concrete bearing wall. The selected two-span
beam strip is 96 ft (29.3 m) long, with the aforementioned center wall and two parallel primary
reinforced concrete bearing walls serving as pinned supports. Soil bearing pressures are
applied to the beam strip and beam deflection is calculated. The calculation results confirm
similar findings as the finite element analysis results, i.e., the maximum differential settlement
of the EPGB basemat is substantially less than 1/1200.

To further evaluate the effects of the higher site-specific differential settlement, a finite element
analysis of the entire EPGB is performed to evaluate the effect of a more conservative overall
building tilt of L/550, where L is the least basemat dimension. For this analysis:

¢ Spring stiffnesses are adjusted until a tilt of L/550 is achieved.
4 The elliptical distribution of soil springs is maintained.

4 Soil spring stiffnesses along the centerline of the basemat (perpendicular to the
direction of tilt) are retained.

4 Adjustment is made to all other springs as a function of the distance from the basemat
centerline.

The finite element analysis results show that increase in EPGB basemat design moment based
on the more conservative differential settlement value of 1/550 (based on the overall tilt) is less
than 3% of the U.S. EPR FSAR maximum design moment. Therefore, EPGB basemat is
structurally adequate to resist the increased moments.}

3.8.5.5.3 Essential Service Water Buildings Foundation Basemats

{The following departure is taken from U.S. EPR FSAR Section 3.8.5.5.3.
U.S. EPR FSAR Section 2.5.4.10.2 states that:

“The design of Seismic Category | foundations for the U.S. EPR is based on a maximum
differential settlement of %2 inch per 50 ft in any direction across the basemat.”

The U.S. EPR FSAR maximum allowable differential settlement of % inch per 50 ft may also be
expressed as a fraction, i.e., 1/1200. According to Section 2.5.4.10.2, the maximum site-specific
differential settlement is 1/845, which exceeds the allowable value specified in the U.S. EPR
FSAR.

A finite element analysis of the entire ESWB structure, including CCNPP Unit 3 site-specific soil
springs, indicates the maximum differential settlement within the confines of the ESWB
basematis 1/1417, or less than the allowable value of the U.S. EPR FSAR. The variation of the
finite element analysis differential settlement (1/1417) with the estimated differential
settlement value of 1/845 is attributed to the conventional geotechnical treatment of the
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foundation as a flexible plate, a condition much more conservative than the actual 6 ft thick
reinforced concrete basemat

To verify the finite element analysis results, a manual calculation is performed for a selected
beam strip (1 ft (0.3 m) wide by 6 ft (1.8 m) deep) of the ESWB basemat, plan view of which is
shown in U.S. EPR FSAR Figure 3E.3-3. The beam strip is located at the centerline of the basemat
and is perpendicular to the reinforced concrete bearing wall separating the two cooling towers.
The selected two-span beam strip extends for the length of the two cooling towers, with the
aforementioned divider wall and two parallel reinforced concrete bearing walls serving as
pinned supports. Soil bearing pressures are applied to the beam strip and beam deflection is
calculated. The calculation results confirm similar findings as the finite element analysis results,
i.e., the maximum differential settlement of the ESWB basemat is less than 1/1200.

To further evaluate the effects of the higher site-specific differential settlement, a finite element
analysis of the entire ESWB is performed to evaluate the effect of a more conservative overall
building tilt of L/600, where L is the least basemat dimension. For this analysis:

¢ Spring stiffnesse's are adjusted until a tilt of L/600 is achieved.
4 The elliptical distribution of soil springs is maintained.

¢ Soil spring stiffnesses along the centerline of the basemat (perpendicular to the
_direction of tilt) are retained.

4 Adjustment is made to all other springs as a function of the distance from the basemat
centerline.

The finite element analysis results show that increase in the ESWB basemat design moments
based on the more conservative differential settlement value of 1/600 (based on the overall tilt)
is less than 5% of the U.S. EPR FSAR maximum design moments. So, the ESWB basemat is
structurally adequate to resist the increased moments.}

3.8.5.5.4 . {Forebay;and UHS Makeup Water Intake Structure-and-UHSElectrical
Building Basemats

This section is added as a supplement to U.S. EPR FSAR Section 3.8.5.5.

Acceptance criteria for reinforced concrete design of basemat critical sections are described in
Section 3.8.4.5.

Stability and bearing pressure of the CBIS and-the-UHS Electrical Building-are evaluated

following the procedures presented in Section 3.8.5.4.6. As reported in Table 3.8-2, factors of
safety from various stability load combinations show that the minimum required values are
achieved. Therefore, the CBIS and the UHS Electrucal Bmldmg are stable under various design
conditions.
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Maximum soil bearing pressures under the CBIS and-the-UHS Electrical-Building-foundations

are provided in Table 3.8-3. The calculated maximum bearing pressures are smaller than the
bearing capacities presented in Table 2.5-65 under both static and dynamic conditions.

Differential settlement across the CBIS and-UHSElectrical-Building-is within the U.S. EPR FSAR
differential settlement criterion of 1/1200.}
3.8.5.6 Materials, Quality Control, and Special Construction Techniques

No departures or supplements.

3.8.5.6.1 Materials
The U.S. EPR FSAR includes the following COL Item in Section 3.8.5.6.1:
A COL applicant that references the U.S. EPR design certlflcétlon will evaluate and identify

the need for the use of waterproofing membranes and epoxy coated rebar based on
site-specific ground water conditions.

This COL Item is addressed as follows:

{The waterproofing membrane is used to eliminate the proionged exposuré of below grade
concrete from the low pH groundwater of Surficial aquifer, as described in Section 3.8.4.6.1.
Discussion of concrete mix design for improved resistance to sulfate attack and chloride ion
penetration is also presented in Section 3.8.4.6.1. Epoxy coated rebar is not used.}

3.8.5.6.2 Quality Control

No departures or supplements.

3.8.5.6.3 Special Construction Techniques

{Special construction techniques are not expected to be used for the Emergency Power
Generating Buildings, Essential Service Water Buildings, Forebay;-andUHS Makeup Water Intake

Structu reand—uHS—Eleet-HGaJrBqu#@-}

3.8.5.7 Testing and Inservice Inspection Requirements

The U.S. EPR FSAR includes the following COL Items in Section 3.8.5.7:

A COL applicant that references the U.S. EPR design certification will identify if any
site-specific settlement monitoring requirements for Seismic Category | foundations are
required based on site-specific soil conditions.

A COL applicant that references the U.S. EPR design certification will describe the program
to examine inaccessible portions of below-grade concrete structures for degradatlon and
monitoring of groundwater chemistry.

These COL Items are addressed as fo!lows:

{Although settlement and differential settlement of foundations are not likely to affect the

< structures, systems, and components that make up the U.S. EPR standard plant due to the
robust design of all Seismic Category | structures, a site-specific settlement monitoring
program is required as a prudent measure of confirmation between expected or predicted
settlement and actual field measured settlement values.

Page 250f38 Complete FSAR Section 3.8



Enclosure 2
UN#10-285
Page 162 of 263

3.8.6

The settlement monitoring program employs conventional monitoring methods using
standard surveying equipment and concrete embedded survey markers. Survey markers are
embedded in the concrete structures during construction and located in conspicuous locations
above grade for measurement purposes throughout the service life of the plant as necessary.
Actual field settlement is determined by measuring the elevation of the marker relative to a
reference elevation datum. The reference datum selected is located away from areas
susceptible to vertical ground movement and loads. If field measured settlements are found to
be trending greater than expected values, an evaluation will be conducted to ensure
compliance with design basis requnrements

The settlement monitoring program shall satisfy the requirements for monitoring the
effectiveness of maintenance specified in 10 CFR 50.65 (CFR, 2008) and Regulatory Guide 1.160
(NRC, 1997), as applicable to structures.

The CCNPP Unit 3 below-grade concrete degradation monitoring program is described in
Section 3.8.4.7. This program calls for:

¢ Examination of exposed portions of below-grade concrete, including buried utilities,
for signs of degradation when excavated for any reason; and

4 Periodic monitoring of risers and drain sumps for the NI common basemat structures to
ensure that the groundwater leaking through the geomembrane envelope, if any, is
being effectively removed and is not ponding against the concrete structure.

As stated in Section 3.8.4.7, groundwater levels throughout the powerblock area will be
monitored. The CCNPP Unit 3 groundwater monitoring program is established on the following
bases:

¢ Recorded baseline concentrations and pH values of groundwater chemical properties
prior to start of excavation.

¢ Recorded concentrations and pH values of groundwater chemical properties after
backfill is completed and at six month intervals thereafter. '

¢ One-year after backfill is completed:

¢ If no negative trend is identified, inspection intervals can be increased to once per
_ year.

¢ Ifanegative trend is identified, need for dewatering provisions will be evaluated for
other below-grade concrete structures and utilities.}
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Table 3.8-1—{Static Frictional Parameters}

Interface C:;Kff::(i,:n ¢ Adhesion (ksf)
NI Common Basemat Structures
Basemat — Mudmat 0.60 -
Mud mat — Sand - 0.58 -
Sand — Waterproofing 0.52 -
Sand — Structural Fill 0.58 -
Structural Fill—Stratum llb 047 1.0
EPGBs and ESWBs
Basemat — Mudmat 0.60 -
Mudmat — Structural Fill 0.52 -
Structural Fill—Stratum IIb 0.47 1.0
CBIS
Basemat — Mudmat 0.60 -
Mudmat — Stratum lic 0.21 1.2
Side wall — Structural fill 0.58 - -
Basemat—Mudmat- 8:69 -
Mudmat—Sand- 058 -
Sand—Waterproofing 09:52 -
Sand—Structuralfil- 058 -
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Table 3.8-2—{Stability Evaluation Results for the CBIS-and-UHS Electrical Building}

Load Combination

Factors of S;fety (FOS)

(LC) Sliding Overturning Flotation
———— — ]

D+H+W 3030188 #5:21.84 -

D+H+Wt 503234 19:51.83 -

D+H+F &2 +181.41 2.042.83 -

cBiS

D+FD+H+F (12 -1.29 =1.26 169
DA-H-4+-SPHD + '@ 617- 194 -1.83

D+H+PMH 3487.97 16:61.69 -

D+H-+W 910 722 -

B+H+Wt 324 227 -

B+H+E- e 206 -

UHSEB

B+F - - 130

B+H+SPH- 205 3.65 -

D+H-+-PMH- 116 216 -

Notes:

(1) Ferthe-CBISEriction (traction) between side wall and backfill is utilized for-LC-(B-+H+EY.

(2) Eactors of Safety computed from SASS| SS! analysis.

{3) Factors of Safety computed from STAAD analysis. Due to the conservatism in the SSE accelerations
applied, the SASSI analysis results will be more accurate and should be used. The STAAD values are
given for comparison purposes only.

v

4 Fer—tHeGBIS,—Ih;;factor of safety against flotation (D+F') is governed by the PMH draw-down condition.
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Table 3.8-3—{Bearing Capacity Evaluation Results for the CBIS-and-UHS Electrical-

Building}
X Bearing pressure (ksf)
Building Load Combination
Average Maximum®!
DrL+F 3.842.10 473504
D+L+F+W 3832.10 474503
BA4-t+F+-SPH 483 630
cBis
D+L+F+Wt 384215 4.793.77
D+L+F+F 4471.72 5:895.67
D+L+F+PMH 578278 8:904.94
B+E+F+W 2+ 225
DA+F+-SPH 246 279
UHSEB
B 24+ 229
B+t F+PMH 324 3:84

Notes:

(1) _Maximum bearing pressures occur below the UHS MWIS, The maximum bearing pressure is

i er ressure below the UHS MW

Static and dynamic bearing capacities are 12 ksf and 18 ksf, respectively-forthe-CBISand-11-ksfand-16.5-

ksf-respectivelyforthe UHS EB (See Table 2.5-65).
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Table 3.8-4—{Factors of Safety for Nl Common Basemat Structure, EPGB, and ESWB

under SSE Loading}

Building Sliding Overturning
NI Common Basemat Structure 1.88 450
EPGB 1.77 3.17
ESwB 3.19 40
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Table 3.8-5—{Observed Chemical Properties of Groundwater}

Properties Surficial aquifer Upper Chesapeake unit
pH (average) 52 74
Sulfate (ppm, maximum) 68.6 ‘ 365
Chioride (ppm, maximum) 474 370

Notes:

Sulfate and chloride concentrations indicate the maximum observed values at the powerblock
and intake areas.

ppm = parts per million.
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Figure 3.8-1—{Schematic Site Plan of Seismic Category | Buried Utilities (Electrical Duct Banks)}
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Figure 3.8-2—{Schematic Site Plan of Seismic Categ'ory I Buried Utilities at the NI
(Electrical Duct Banks)}

Withheld under 10 CFR 2.390.
See Part 9 of the COL Application

Note:

This figure is unaffected by the change to the UHS Intake Structure
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Figure 3.8-3—{Schematic Site Plan of Seismic Category | Buried Utilities (Underground Piping)}
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Figure 3.8-4—{Schematic Site Plan of Seismic Category | Buried Utilities
(Underground Piping)}

Withheld under 10 CFR 2.390.
See Part 9 of the COL Application

Note:

This figure is unaffected by the change to the UHS Intake Structure
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Figure 3.8-5—{lsometric View of the Basemat Finite Element Mesh (half medel(STAAD Pro Static Analysis Model) for the CWS I
Makeup Water Intake Structure, Forebay; and UHS Makeup Water Intake Structure, and UHS Electrical Building}
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Figure 3.8-6—{Conceptual Configuration of Waterproofing Membrane}
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3E

3E.1

3E.2

3E3

3E4

CRITICAL SECTIONS FOR SAFETY-RELATED CATEGORY | STRUCTURES

This section of the U.S. EPR FSAR is incorporated by reference, with the following supplements
and departure.

The U.S. EPR FSAR contains the following COL item in Appendix 3E:

A COL applicant that references the U.S. EPR design certification will address critical
sections relevant to site-specific Seismic Category | structures.

This COL item is addressed as follows:

{Section 3E.4 of Appendix 3E provides the discussion regarding the critical sections of the
site-specific Seismic Category | Structures:

¢ Forebay
4 Ultimate Heat Sink (UHS) Makeup Water Intake Structure (MWIS)
N ; Eleetrical Building (EB))

NUCLEAR ISLAND STRUCTURES

No departures or supplements.

EMERGENCY POWER GENERATING BUILDINGS

No departures or supplements.

ESSENTIAL SERVICE WATER BUILDINGS

No departures or supplements.

{FOREBAY; AND UHS MAKEUP WATER INTAKE STRUCTURE-AND UHS ELECTRICAL-
BUILDING

This section is a supplement to U.S. EPR FSAR Appendix 3E.
3E.4.1 Structural Description and Geometry

The General Arrangement plans and elevations of the Forebay; and UHS Makeup Water Intake

Structurer-and-UHS-Electrical Building are provided as Figures 9.2-4, 9.2-5 and 9.2-6. A general

description of the structures is provided in Section 3.8.4.1.11. Section 3.8.5.1.4 provides
additional details regarding the basemats.

A Foundation Plan for the Forebay and UHS Makeup Water Intake Structure at Elevation -22 ft 6

in (-6.9 m) is provided as Figure 3E.4-1. Forthe UHS Electrical-Building-the FoundationPlan-at-
Elevation—5-ft-6-in1-7Hs-provided-asFigure3E4-2: As described in Section 3E.4.4, the

following critical structural elements are selected for design based on their location, dimension,
support conditions, and applied loads:

4 Basemat of the Forebay (Figure 3E.4-1).

¢ Basemat of the UHS Makeup Water Intake Structure (Figure 3E.4-1).
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* B f the UHS Electricat Bullding (Fi 36.4.2)

¢ Long wall of the Forebay (Figures 3E.4-1 and 3E.4-5).

¢ Side wall of the UHS Makeup Water Intake Structure water basin (Figures 3E.4-1 and
3E.4-4).

¢ Side wall of the UHS Makeup Water Intake Structure pump house (Figure 3E.4-4).

Forebay and UHS Makeup Water Intake Structure share a common basemat, as described in
Section 3.8.5.1.4. Additional descriptions of the critical structural elements are provided in
Section 3E.4.4.
3E.4.2 Material Properties
~ Concrete and reinforcing steel materials for the site-specific Seismic Category | structures
conform to the requirements of U.S. EPR FSAR Sections 3.8.4.6 and 3.8.5.6. The following
material properties are used in critical section design:
¢ Concrete
4 Compressive strength (fc'): 5000 psi (34.5 MPa) minimum at 28 days
¢ Modulus of elasticity (E): 4287ksi-{2:.96x104-MPa3)4031 ksi (2.779E+04 MPa)
¢ Shear modulus (G): 4832-ksi-{1-26-x-104-Mpa}1 722 ksi (1.188E+04 MPa)
4 Poisson's ratio: 0.17
¢ Reinforcement

¢ Yield stress (fy): 60 ksi (413.7 MPa)

General description of foundation soil is provided in Section 2.5.4. Soil properties and ground
' water table for calculating lateral earth pressure are described in Section 3.8.4.3.1.

3E.4.3 Structural Loads and Load Combinations
Structural loads and load combinations for the design of site-specific Seismic Category |
structures are specified in Sections 3.8.4.3.1 and 3.8.4.3.2, respectively. For convenience, the

basic load combinations used for concrete design are repeated below:

& Normal: 14D +F) +1.7(L+H)

¢ Wind: 14D+F +1.7(L+H+W)
¢ SPH: 14D +F) +1.7(L+H+ SPH)
4 SSE: D+L+H+F+F
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¢ Tornado: D+L+H+F+Wt

¢ PMH:  D+L+H+F+PMH
Where,
D = Dead load
L = Live load
F = Hydrostatic load from water inside structures
H = Lateral earth pressure including load due to water outside structures and

compaction pressures.

w = Normal wind load

Wt = Tornado wind load

SPH = Standard Project Hurricane load
PMH = Probable Maximum Hurricane load

El

Safe Shutdown Earthquake (SSE) load

Additional load combinations for stability and bearing pressure evaluation are specified in
Section 3.8.5.3.

3E.4.4 Structural Analysis and Design

The analysis and design procedures for Forebay; and UHS Makeup Water intake Structure-and-
YHSEleetrical Building are presented in Sections 3.8.4.4.7 and 3.8.5.4.6, including the
procedures for stability and bearing pressure evaluation. Structural acceptance criteria are
presented in Sections 3.8.4.5 and 3.8.5.5. Selection and design of critical elements is further
discussed in this section.

Selection of Critical Elements

The following critical sections are selected for design. Clear dimensions are used in the
descriptions.

¢ Foundation Basemats (Figures 3E.4- 1-and-3E-4-2): Foundation basemats transfer all
applicable vertical and horizontal structural loads to the supporting soil. Therefore,
basemats of the Forebay; and UHS Makeup Water Intake Structureand-UHSElectrical-
Building are selected as critical structural elements. Basemats of Forebay and UHS
Makeup Water Intake Structure are part of the common basemat of the CBIS and are
integrally connected, while the UHS Electrical Building sits on a separate basemat at a
higher elevation. Further descriptions of the basemats are provided in Section 3.8.5.1.4.

¢ Forebay Long Wall (Figures 3E.4-1 and 3E.4-5): Long walls in the plant north-south
direction are subject to large lateral earth pressure. Each wall is 100 ft (30.5 m) long, 34
ft (10.4 m) high, and 4.5 ft (1.4 m) thick. Due to its length and support conditions, the
center portion of each wall behaves like a cantilever making it a critical element.
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¢ UHS Makeup Water Intake Structure Side Walls (Figures 3E.4-1 and 3E.4-4): Below-grade
side walls of the UHS Makeup Water Intake Structure in the plant north-south direction
are subject to large lateral earth pressures. Each wall is 50:5--{35:4-m}80.5 ft (24.5 m)
long, 31 ft (9.4 m) high, and 4 ft (1.2 m) thick. The loading condition is more critical I
when the adjacent pump bay is emptied for maintenance. Side walls of the Pump
House, which sit above the operating deck (Elevation 11'-6" (3.51 m)), are 53:5-ft{16:3-
#69.5 ft (21.2 m) long, 13 ft (4.0 m) tall, and 2 ft (0.61 m) thick and subject to large I
hurricane wave pressures.

Design of Critical Elements

Structural analysis and design of the aforementioned critical sections are performed using the
procedures outlined in Section 3.8.4.4.7. Each critical concrete section is designed for
combined axial force and bending moment, shear friction, in-plane and outof- plane shear
according to the applicable provisions of ACI 349-01 (ACI, 2001).

As stated in Section 3.8.4.4.7, desigh-forcesand-mementsaccelerations are calculated using the
finite element results from SASSI for seismic loads and GFSFRUBLapplied to the STAAD Pro
model to be combined with other fer-non-seismic loads. Design for combined axial force (P)
and bending moment (M) is based on P-M interaction of element level results. Design for shear
friction, in-plane, and out-of-plane shear is based on section cuts at critical locations of a wall or
basemat.

The following provisions from ACI 349-01 (ACI, 2001) are used for design:
¢ Axial force and bending moment: Sections 7.12,9.3,10.2, 10.3, 14.3, and 21.6.

® Shear friction: Section 11.7. A friction coefficient of 1.0 is used for concrete placed
against hardened concrete with surface intentionally roughened. The beneficial effect
of compression is ignored.

€ In-plane shear: Section 11.10 (non-seismic loads) and Section 21.6 (seismic loads). As
discussed in U.S. EPR FSAR Section 3.8.4.4.1, a shear strength reduction factor of 0.85 is
used. '

¢ Out-of-plane shear: Sections 11.1,11.3,11.5,and 11.12.

For all section cuts, the(design reinforcement is based on the sum of reinforcement required for
in-plane shear and combined axial force and bending moment. For a section cut subject to
shear friction requirement, the reinforcement provided for combined axial force and bending
moment is checked for shear friction and increased, if necessary. Minimum reinforcement
required by the code is satisfied. Maximum concrete section strengths limited by the code are
also satisfied.

Results of critical section design in terms of the demand to capacity ratios and estimated
reinforcements are presented in Section 3E.4.5.

3E.4.5 Summary of Resuits
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Arrangement of main reinforcement for the Forebay; and UHS Makeup Water Intake Structure,
and-UHSElectrical Building is shown in Figures 3E.4-3 through 3E.4-75. Note that H
supplementary shrinkage and temperature reinforcement is not shown for clarity, but it will be
provided where required. The maximum demand to capacity ratios are presented in Tables

3E.4-1 through 3E.4-4 for various design load combinations.

Stability evaluation results of the Forebay, UHS Makeup Water Intake Structure, and UHS
Electrical Building are presented in Table 3.8-2. Bearing pressure calculation results are
presented in Table 3.8-3. These results are discussed in Section 3.8.5.5.4.

3E.4.6 Conclusions

The critical sections of the Forebay; and UHS Makeup Water Intake Structure-and-JHS-Electrical
Building have adequate strength to resist the structural loads from various design basis events.
The structures satisfy the minimum required factors of safety against sliding, overturning and
floatatienflotation loading conditions. The foundation soil has adequate capacity to resist
bearing pressure.

3E.4.7 References

ACl, 2001. Code Requirements for Nuclear Safety-Related Concrete Structures and
Commentary on Code Requirements for Nuclear Safety-Related Concrete Structures, ACI
349-01/349R-01, American Concrete Institute, 2001.
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Table 3E.4-1 - {Demand and Capacity for In-Plane Shear}

Section Corlr-‘:::ion Vu® (kip) -| @Vc® (kip) D/C
Normal 15672987 1233311725 6430.25
Wind 16623038 1233011731 8:130.26
SPH 2269 12272 218
Forebay Long Wall
: SSE 34341941 1168411062 0:290.18
Tornado 16351567 H96111231 8:690.14
PMH 20922087 3199211161 ‘ 64720.19
Normal 17254129 55978170 6:310.51
Wind 17284138 55968161 0310.51
UHS MWIS Water SPH 1876 5590 633
Basin Side Wall SSE 18922912 51417852 0372037
Tornado 18142281 55927900 0-180.29
PMH 13793365 56548127 0:240.28
Normal 43241 1729819 0:030.29
Wind 56253 1725820 8:03031
UHS MWIS Pump SPH 277 93 645
House Side Walli SSE 447447 1584822 0.280.54
Tornado 27165 1704801 0:020.21
PMH 324279 1884790 047035
Nermat 70 H14 006
Wind 3 H3 007
SRH 15+ 1098 o4
UHSEB North-Wall <E Y] 7035 rYT)
Jornade 52 1oz 005
PMH 164 169 8415
Notes:
(a) Load combinations are defined in Section 3E.4.3
(b) Vu = Maximum in-plane shear demand ‘
(& ¢@Vc = Nominalin-plane shear strength due to concrete as defined in Section 3E.4.4

(d) D/C = Demand/Capacity, i.e. Vu/@Vn
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Table 3E.4-2 - {Demand and Capacity for Out-of-Plane Shear}

0] ) )
Section Co:\:?:ation }Ilz:p) q(,l‘(lli:) Drct
Normal 64546208 87418154 0:740,76
Wind 64656218 87418152 0-740.76
Common Basemat SPH ore2 4 i
SSE 50043209 87414198 0:570.76
Tornado 42382411 87414242 0:480.57
PMH 41472295 374241 0:580.54
Normal 654 5934 B
Wind 661 5934 o1
SPH 821 5934 o34
UHS EB-Basemat <E e =59 o
Jornado 412 5934 0:67
PMH 14 5934 o2
Normal 64396992 77977288 0:830.96
Wind 64467005 77977285 083096
Forebay Long Wall SPH >878 7% o7
: SSE 52745194 77977122 0:680.73
Tornado 46795527 77977320 0:600.76
PMH 32206263 77977304 9:410.86
Normal 24611900 37105336 0:660,36
Wind 24641909 37103333 0:660,36
UHS MWIS Water SPH 7065 3716 646
Basin Side Wall SSE 16222092 37105235 0.440.40
' Tornado 1336013 37105251 0:360.17
PMH H521330 37105322 031025
Normal 10781 1031470 0:100.17
Wind 12885 4034469 0420.18
UHS MWIS Pump SPH 648 1634 6:63
House'Side Wall SSE 8367 1931405 0.080.16
Tornado 7960 10314468 0:080.13
PMH 842190 16314468 082041
Nermal 496 209+ (et
Wind 499 2091 072
SPH 1932 269+ 092
UHSEB North-Wall <F TR oot 557
Yeornade 847 209+ o4+
PMH 1B 2091 0:67
Notes:
(@) Load combinations are defined in Section 3E.4.3
(b) Vu = Maximum out-of-plane shear demand
(0 ¢@Vec = Nominal out-of-plane shear strength due to concrete as defined in Section 3E.4.4

(d) D/C = Demand/Capacity, i.e. Vu/@Vc
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Table 3E.4-3 - {Demand and Capa

city for Combined Moment and Axial Force}

(Page 1 of 5)
—=Section Toad ™ Mu "’—_m""—'—xpm""“'m D/C
Direction Combination - (kip-ft) (kip) (kip-ft) (kip)
(a) CBIS Common Basemat (5 ft thick)
{for areas where 1 layer of #11 @ 67" each face is required)
Normal 444 %) 544 188+ 082
Wind 446 ) 544 188+ 682
NS SPH 473 2] 544 - 188t 887
SSE 263 15 573 1884 846
Fornade 238 o 544 188+ 844
PMH 190 o) 544 188% 035
Nemmal 259 ] 544 188+ 048
Wind 262 9 544 1884 048
SR 389 ] 544 188% o+
Ew SSE 83 -65 421 -245 027
Jornade 157 0 544 188% 029
PMH 195 0 544 188% 036
Normal 663 200 1079 1908 0.61
Wind [YAR 195 1071 1908 063
Tornado 397 25 693 164 0.57
PMH. 450 236 1131 1908 040
Normal 457 62 877 1908 052
Wind 45 61 876 1908 052
EW SSE 145 44 824 1908 018
Tornado 267 66 884 1908 0.30
PMH 269, 73 897 1908 0.30
(b) CBIS Common Basemat (5 ft thick)
(for areas where 2 layers of #11 @ 76" each face is required)
Normal 1043 9 1683 T 2000 096
Wind 1045 o 1083 1999 897
NS SPH 845 9 1083 2048 078
SSE 689 18 1wz 2048 0:62
Jorrade 629 9 1083 2048 058
PMH 458 2] 1083 2048 042
Normal 404 2] 1083 2048 837
Wind 404 4] 1083 2048 037
Ew SPH 656 3} 3083 2048 6631
SSE 261 20 H24 2048 823
Fornade 256 9 1083 2048 024
PMH 480 9 1083 2048 044
ormal 663 200 1695 2103 Q.39
Wind 671 195 1690 2103 0.40
NS SSE 358 8 1432 =219 0.25
Tornado 397 25 1396 501 028
PMH. 450 236 1731 2103 026
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Table 3E.4-3 - {Demand and Capacity for Combined Mbment and Axial Force}

(Page 2 of 5)
===Section Load ™ T I TR BT 1 L B o
Direction Combination (kip-ft) (kip) (kip-ft) (kip)
Normal 1069 51 1516 2101 o
Wind 107 51 1516 210 0.71
EW SSE. 499 44 1507 2103 033
Tornado 671 59 1526 2103 044
PMH 741 68 1538 2103 048
{c}UJHS-EB-Common-Basemat(5-ft-thick)
{Hayer#9-@ 12" eachface)
Norrar 52 8 ETT) 1776 026
Wind 52 e] 199 16 026
SPH &9 2] 199 16 835
N-S SSE 63 3 204 76 834
Tornade 28 e) 199 16 (2
PMH 45 ] 199 16 823
Norral 74 2] 199 376 037
Wind 75 ) 799 1776 037
Ew SPH 104 2] 199 76 052
SSE 9 ET:) 27 1776 6.44
Tornade 41 9 199 16 821
PMH 78 ) 199 776 039
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Table 3E.4-3 - {Demand and Capacity for Combined Moment and Axial Force}

" (Page 3 of 5)
~Section Load ™ Muer | Pl eMnm ] omm o
Direction Combination (kip-ft) (kip) (kip-ft) (kip)
(dc) Forebay Long Wall (4.5 ft thick)
{for areas where 1 layer of #11 @ 76" each face is required)
Normal 787 64 557 1709 0.8t
Wind 488 64 598 1769 0:82
. SPH 36+ 46 566 109 064
Vertical SSE 31 37 554+ 1769 0:56
Fornade 296 42 559 1769 053
PME 278 37 554 1769 050
Nermal 290 7 50% 1769 058
Wind 290 7 504 1769 058
. SPH 245 29 539 1709 845
Horizontal SSE 206 7 560 1765 04T
Jornado 6 8 503 1769 035
PMH 147 40 557 09 026
Normal 540 49 135 1737 Q.74
Vertical SSE 205 15 685 737 0.30
Tornado 349 47 732 1737 048
PMH 362 43 727 1737 0.50.
Normal 333 37 607 176 0.55
Win 336 38 606 175 053
Horizontal SSE 194 42 703 1737. 0.28
Tornado 180 21 639 254 0.28
PMH 209 21 640 239 033
{ed) ?orebay Long Waﬁ(4.5 ft thick)
(for areas where 2 layers of #11 @ 76" each face are required)
Normal 960 125 HA4 1764 o882
Wind 96+ 125 HA 1763 8:82
. SRH 805 16+ 1234 1858 0:65
Vertical SSE 627 703 138 1976 655
Jornade 599 93 123 1876 853
PMH 55% H3 Hs5 1876 0:48
Nermal 915 66 1045 92 885
Wind 915 66 1075 o9+ 085
) SPH 758 89 +H4 1862 072
Horizontal SSE 35 &7 7067 ETET3 055
Jornade 574 55 1058 1876 054
PMH 448 &t 1068 18746 842
Normal 1106 37 1341 1803 082
Wind 1106 26 - 1341 1803 0.82
Vertical SSE 473 18 1299 1932 Q.36
Tornado 696 55 1339 1932 0.52
PMH 134 20 1334 1932 0.56
Normal 775, 252 814 274 095
Win 782 254 811 270 0.96
riz | SSE 2 91 1 =538 0.26
Tornado 441 211 891 454, Q.50
PMH 244 245 828 398 0.66.
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. Table 3E.4-3 - {Demand and Capacity for Combined Moment and Axial Force}

(Page 4 of 5)
Tz o™ L B B B 3 B R
Direction Combination (kip-ft) (kip) (kip-ft) (kip)
(fe) UHS MWIS Water Basin Side Wall (4 ft thick)
(1 layer of #11 @ 199” each face)
Nowmal 425 146 510 1488 0683
Wind 430 142 513 1488 084
. SRH 528 170 555 1488 094
Vertical SSE 324 62 394 1488 082
Jornade 285 94 442 1488 0:65
PMHE 558 182 573 1475 697
Normal 190 34 353 1488 0:54
Wind 9+ 34 353 1488 054
. SPH 34 YY1 57 79 656
Herizontal SSE 744 2 319 7488 545
Tornade +Heé 3 326 1488 036
PMHE L 35 353 1488 8:50
Normal 170 37 337 136 Q.50
Wind 170 38 336 136 0.50
Vertical SSE 172 -81 264 -135 0.65
Tornado 132 23 360 157 037
PMH 103 32 345 172 0.30.
Normal 48 80 266 200 0.40
Wind 49 81 264 200 041
Horizontal SSE 114 -34 342 -166 Q.33
Tornado 63 48 318 193 0.25
PMH 4 24 309 205 0.26
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Table 3E.4-3 - {Demand and Capacity for Combined Moment and Axial Force}

(Page 5 of 5)
Section Load ™ Mue ] PuT ] ehnmo ] ot o/c
Direction Combination (kip-ft) (kip) (kip-ft) (kip)
glf) UHS MWIS Pump House Side Wall (2 ft thick)
(1 layer #9 @ 109" each face)
Normal 2 43 85 27 o1e
Wind 2 -5 84 27 R
] SpH 3 -27 75 25 02+
Vertical SSE + 7 89 28 006
Jornade 4 4 105 760 0:04
PMH 15 4 105 766 o+
Nermal 3 55 55 -128 043
Wind 2 -58 53 327 645
. SPH 20 -8+ 36 -102 79
Horizontal SSE ) 38 & 3 030
Tornade 3 3 97 760 13
PMH 32 27 7% -85 843
Normal 13 -18 109 2131 017
Wind. 13 =20 107 -130 0.18.
Vertical SSE 15 -56 81 -12 0.18
Jornado. 36 -1 111 =107 032
PMH 29 =34 98 114 0.30.
Normal 6 -74 66 -138 0.53
Wind. 6 = 64 =138 055
Horizontal SSE 10 68 71 -134 0.51.
Tornado 24 -46 89 -119 038
PMH 16 =57 80 -128 045
{h}UHS EB-North-Wall-2-ft- thick)
{Hayer#9-@12"each face)
Normal 20 ExS 89 748 633
Wind 30 s 89 748 634
. SPH 55 27 98 748 0:56
Vertical SSE 32 14 89 748 837
Fornade g2 +H 86 #48 8:20
PMHE 50 30 106 748 050
Neormal 58 B 87 748 067
Wind 59 12 87 748 068
) SPH 87 =] 88 748 6:99
Herizontal SSE 7 5 85 748 082
Jornado 33 8 84 748 039
P 69 B 88 748 078
Notes:
(8) Load combinations are defined in Section 3E.4.3
(b) Mu = Bending moment demand
() Pu = Axial force demand (positive for compression)
(d) oMn= Bending moment capacity
(e) @Pn = Axial force capacity
(f} D/C = Demand/capacity, larger of Mu/@Mn and Pu/@Pn
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Table 3E.4-4 - {Demand and Capacity for Shear Friction}

o) 1) G c)
Section Co:::ation l(“kl;p) x:p) ‘?L’?p) brct
Normal -66203929 78522987 2073344204 6:260.07
Wind -66053878 78593650 2973344204 0:260.08
Forebay Long Wall SPH 6365 6247 20733 023
(2 layers of #11@76") SSE -3911856.4 53541974 2073344204 0:180.04
Tornado 44324521 47821567 20733442 0:-160.04
PMH -47784218 37942087 2973344204 8:430.05
Normal -19363158 29824129 +26632710 026013
Wind -19343107 20824138 H26632710 0:260.13
UHS MV\{IS Water Basin SPH 1662 2525 11266 022
oy N L R I O
Tornado -H751572 16712281 1126632710 0:150.07
PMH -15382910 2265 +126632710 0:160.07
Normal -306202 Hi241 44682250 8:620,11
Wind -280184 34253 44682250 8:030.11
UHS MWIS Pump House SPH T 638 651 4468 .15
Side Wall
(21 layers of #9@109”") SSE 91:288 423447 43902250 6-100.20
Tornado -+76154 79165 44682250 6:020.07
PMH ~H24151 842279 44682250 8190,12
Nermal 790 1504 7548 020
Wind I B 7548 620
UHS-EB-North- Wall SPH 748 1572 7548 626
Tornade -583 848 7548 o+
PMH -792 1399 7548 019
Notes:
(a) Load combinations are defined in Section 3E.4.3
(b) Nu = Normal force on friction interface (positive for tension)
() Vu = Sheardemand, vector sum of in-plane and out-of-plane shear
(d) @Vn=  Nominal shear friction strength
(e} D/C = Demand/Capacity, i.e. Vu/pVn
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Flgure Replaced

Flgure 3E.4-1 —{Foundatlon Plan for the Forebay and UHS Makeup Water Intake Structure @ Elevation -22.5 ft (-6.86 m)}
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Figure 3E.4-2—{Foune¢ Plan for UHS Electrical Bui
{-1-68m)Not Used}
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Figure Replaced

Figure 3E.4-3—{Reinforcement for Forebay and UHS Makeup Water Intake Structure Basemat}
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Figure Replaced
Figure 3E.4-4—{Reinforcement for Forebay and UHS Makeup Water Intake Structure
Walls - UHS Makeup Water Intake Structure Side Wall (Section B)}
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Figure Replaced

Figure 3E.4-5—{Reinforcement for Forebay and UHS Makeup Water Intake Structure
Walls - Forebay Long Wall (Section C)}
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Figure 3E.4-6—{Reinfe#eement—for—UH—$Eléetrieal—Buﬂding—BasematNot Used}
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Figure 3E.4-7—{Reinforcement for UHS Electrical Bui
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New Figure

Figure 3E.4-8—{Isometric View of the Common Basemat Intake Structures STAAD Pro Model for Static Analyses}
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3F

3F.1

{SITE RESPONSE ANALYSIS AND SSI ANALYSIS INPUT FOR EPGB

This Appendix added as a Supplement to the U.S. EPR FSAR.

This appendix discusses in detail the development of the seismic ground motions and the
strain-compatible soil profile properties, which are used in the Soil-Structure Interaction (SSI)
analysis of Seismic Category | structures. Structures analyzed in the intake area include the
Common Basemat Intake Structures (CBIS);-ard-the- UHS Electrical Building. The CBIS includes
two Seismic Category | structures: the Uitimate Heat Sink (UHS) Makeup Water Intake Structure
and the Forebay, as well as the Seismic Category Il Circulating Water Makeup Intake Structure,
which all share the same basemat. Structures analyzed in the vicinity of the Nuclear Island (NI)
include the Emergency Power Generating Buildings (EPGB) and the Essential Service Water
Buildings (ESWB). Seismic ground motions and the strain-compatible soil profile properties for
the structures associated with the NI common basemat are not discussed in this appendix.

Section 3F.1 describes the development of the Foundation Input Response Spectra (FIRS). The
FIRS are developed in accordance with Regulatory Guide 1.208 (NRC, 2007), through seismic
site response analysis using the rock motion spectra, presented in Section 2.5.2.5.1.4, and the
soil profile properties, presented in Section 2.5.4.2. The FIRS are modified according to the
requirements for checking the adequacy of the SSI input motion (NRC, 2009 and NEI, 2009).
FIRS for EPGB and ESWB are ampilified to account for the structure-soil-structure Interaction
(SSSI) effects due to NI Common Basemat Structures.

The Site Safe Shutdown Earthquake (Site SSE), presented in Section 3.7.1.1.1.1, is shown to
envelop the Adjusted FIRS, and therefore its adequacy for use in SSI analysis is confirmed. The
Site SSE strain-compatible soil properties are discussed in Section 3F.2. The acceleration time
histories that are to be applied at the foundation of the structures in the SSI analysis are
presented in Section 3F.3. Section 3F.4 describes the computer codes used in the analyses,
while Section 3F.5 includes a list of the references.

FOUNDATION INPUT REPONSE SPECTRA (FIRS)

The EPGB and ESWB are situated at the CCNPP Unit 3 site in the Nl area. The bottom of the
ESWB basemat is situated approximately 22 ft (6.7 m) below grade, while the bottom of the
EPGB basemat is situated approximately 5 ft (1.5 m) below grade. The confirmatory SSI analysis,
the EPGB is treated as a surface structure, the FIRS for the EPGB are calculated at the ground
surface.

The site-specific Seismic Category | CBIS and-UHSElectrical Building-are situated at the CCNPP
Unit 3 intake area, along the west bank of the Chesapeake Bay. The bottom of the CBIS

common basemat is sntuated approxmately 37 S5ft(11.4 m) below grade—wh#et-hebettemef—

gfaele Table 3F- 1 summarizes the bottom offoundatlon depths and eIevatlons

The generation of low-strain site-specific simulated soil property profiles is described in Section
3F1.1, the site response analysis is discussed in Section 3F.1.2, and the calculation of FIRS is
presented in Section 3F.1.3. The adjustment of FIRS is described in Section 3F.1.4 and 3F.1.5,
where the Adjusted FIRS are compared to Site SSE. The Site SSE is found to envelop the
Adjusted FIRS, and is therefore adequate for use in the SSI analysis.
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3F.1.1

3F.1.2 -

DYNAMIC SOIL PROFILE AND STOCHASTIC SIMULATION

The computer program SPS, described in Section 3F4, is used to generate site-specific
simulated (randomized) soil profiles to represent the dynamic properties of the site while
considering the uncertainty associated with each of these properties. The generation of the
low-strain simulated soil profiles requires the input Best Estimate (BE) properties and their
associated uncertainty. The uncertainty is expressed in terms of statistical distribution,
standard deviation (SD), and correlation among engineering parameters.

The static.and dynamic soil properties, required to generate the simulated profiles for the NI -
and Intake areas, are provided in Section 2.5.4.2. These properties include shear wave velocity,
thicknesses, unit weight, and the strain-dependent property curves (shear modulus reduction .
and damping ratio) for the different soil layers (including the structural backfill). Figures 3F-1
and 3F-2 present the BE low-strain shear wave velocity profile for the Nl area and Intake area,
respectively (also see Figures 2.5-167 and 2.5-169). The total BE soil column thickness is about
2,500 ft (762 m) in both areas. At that depth, bedrock is defined with a shear-wave velocity of
9,200 ft/sec (2,804 m/sec). Figures 3F-3 and 3F-4 present the associated log-standard deviation
for the shear wave velocity profile at the Nl area and Intake area, respectively. While thetwo
areas share similar properties for the deep soil strata, they are different with respect to finished
grade elevation, ground water level elevation, thickness of backfill, and the upper soil strata.

Two sets of 60 simulated profiles, representing the NI and Intake area site conditions, are
generated. Figure 3F-5 presents the set of 60 simulated low-strain shear wave velocity profiles
for the NI area, which includes the thickness variation of the soil layers. The figure also presents
the BE profile used as input for simulation and the simulated median profile, calculated as the
log-mean of the 60 simulated profiles, and shows a close match between these two profiles.
Figure 3F-6 presents the corresponding low-strain shear wave velocity profiles for the Intake
area, also having a close match between the BE and simulated median.

As an example, the simulated shear strength reduction and damping ratio curves for the
uppermost fill layer (referred to as Fill 1) at the Nl area are presented in Figures 3F-7a and 3F-7b,
respectively. In these figures, the BE and simulated median are compared as well as the input
log-standard deviation (Input SD) and simulated log-standard deviation (Simulated SD).
Maximum and minimum bounds of twice the SD around the BE are imposed on the
strain-dependent property curves. Note that damping curves, in Figure 3F-7b, are truncated at
a maximumn of 15% as described by NUREG/CR-1161, which explains the discrepancy between
input and simulated properties once that upper limit is reached. The damping truncation at
15% is a conservative measure with respect to their subsequent use in site response analysis.

SITE RESPONSE ANALYSIS

The low-frequency (LF) and high frequency (HF) input rock spectra at the 1E-4 and 1E-5 hazard
levels (or annual probability of exceedance) are presented in Section 2.5.2.5.1.4, Figures 2.5-70
and 2.5-71. The rock spectra are applied at bedrock having a shear wave velocity of 9,200 ft/sec
(2,804 m/sec), and are propagated from bedrock to the ground surface, through the two sets of
60 simulated profiles, for the NI and Intake areas, using the computer program P-SHAKE
(described in Section 3F.4).

As an input for site response analysis, the duration of the input motion is specified as a
parameter in P-SHAKE. The strong motion durations are determined using the magnitudes (M)
of the four input rock motions (see Table 3F-2), and Table 2.3-1 in ASCE 4-98 (ASCE, 2000). The
magnitudes and corresponding durations are reported in Table 3F-2. An additional parameter
required for P-SHAKE is the effective strain ratio, which is calculated as a function of earthquake
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magnitude, as shown in Equation 3F-1 (Idriss and Sun, 1992). Kramer (1996) recommends the
range for the effective strain ratio to be between 0.5 and 0.7. This range is imposed on the ratios
calculated using Equation 3F-1. The resulting effective strain ratios used in site response
analysis are reported in Table 3F-2.

Effective Strain Ratio = (M-1)/10 Equation (3F-1)

The free field 5% damping Acceleration Response Spectra (ARS) at the ground surface and at
the bottom of foundation elevations are computed as outcrop motions through analysis of the
full soil column up to the ground surface. All spectra are calculated at 301 points equally spaced
in log-scale in the frequency range from 0.1 to 100 Hz (a period range of 0.01 to 10 seconds).
The cut-off frequency of the P-SHAKE runs is 100 Hz. Log-mean (median) ARS are calculated
from the ARS results for all 60 simulated profiles, for each set of P-SHAKE analyses. ARS
amplification functions are calculated at each horizon, by dividing the ARS of the given horizon
by the ARS of the input rock motion. Figure 3F-8 presents the ARS amplification functions

calculated at 22 ft (6.7m) depth for the NI arearwhile Figure 3F-9-presents-the-ARS-amplification-
functions-caleulatedat 205-ft{6:2-m)-depth-for the lntake-area. The ARS amplification functions

are also calculated at ground surface in the Nl area, and at ground surface and at 37.5ft (11.4 m)
below grade in the Intake area, but are not presented in figures.

The P-SHAKE runs provide the strain compatible shear wave velocities and damping ratio
profiles (presented in Section 3F.2) as well as the maximum strains within each soil layer. Figure
3F-10 and Figure 3F-11 present the log-mean strain profiles for the Nl area and Intake area,
respectively.

FIRS Calculation

The horizontal Foundation Input Response Spectra (FIRS) are calculated using the procedure
described in Section 5.1 of Regulatory Guide 1.208 (NRC, 2007). At 1E-4 hazard level, the
log-mean ARS are obtained by enveloping the log-mean ARS for LF and HF for the horizon of
interest. The same procedure is repeated for 1E-5 hazard level. Equations 3F-2 and 3F-3 are
used to determine AR and DF factors for the horizon of interest.

ARS
A4y (f)= ARSIE‘S
1E-4 Equation (3F-2)
DF (f) = max {1 .0, 0.6(AR )0'8 ,0.454, } Equation (3F-3)

The A, and DF factors at the considered horizon are calculated as a function of frequency (f).
The notation indicating the dependency on frequency is implied in Equation 3F-4. Given DF
from Equation 3F-3, horizontal FIRS at the considered horizon are calculated using Equation
3F-4:

FIRS = DFX ARS,, , Equation (3F-4)

The FIRS are calculated using the 5% damping “outcrop” ARS. At ground surface, the FIRS are
also designated as the performance-based surface response spectra (PBSRS).

The horizontal FIRS are scaled by an appropriate V/H scaling function to obtain the
corresponding vertical FIRS. For this calculation, the V/H function is that presented in FSAR
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Section 2.5.2.6 (Table 2.5-22) and presented below as Equation 3F-5, and is applicable for both
rock and soil spectra at Calvert Cliffs:

V/H =075 Freq£5Hz
= log-linearly interpolated 5Hz < Freq< 25 Hz Equation (3F-5)
=1.00 Freq® 25 Hz

Figure 3F-12 presents the horizontal and vertical FIRS calculated for the Nl area, and Figure
3F-13 presents the horizontal and vertical FIRS calculated for the Intake area.

Best Estimate (BE), lower bound (LB) and upper bound (UB) soil properties are calculated
consistent with the FIRS motions. The BE profile consists of the log-mean profile properties, and
the LB and UB profiles are calculated maintaining a minimum variation of 0.5 on the shear
modulus. Figure 3F-14 presents the shear wave velocity profiles strain-compatible with FIRS for
the NI area. FIRS strain-compatible damping and P-wave velocity profiles, for the Nl area, are
presented in Figure 3F-15 and 3F-16, respectively. The corresponding profiles for the Intake
area are presented in Figures 3F-17, and 3F-19. Note that the lower shear wave and primary
wave velocity are used in conjunction with the higher damping values to form the LB profile,
and vice versa for the UB profile.

FIRS ADJUSTMENT

The adequacy of the horizontal and vertical FIRS, calculated at depth, as input ground motions
for SSt analysis is evaluated by ensuring that the FIRS convolved from the foundation level up to
the surface using the LB, BE, and UB FIRS strain-compatible soil properties envelop the PBSRS
(i.e., the FIRS at ground surface). This verification is referred to as the NEI check in reference to
the Nuclear Energy Institute (NEI) white paper (NEI, 2009) and Interim Staff Guidance (NRC,
2009). The check is conducted for each of the embedded FIRS, namely at the foundation
elevation of the ESWB in the Nl area, as well as the YHSEleetrical Building-and-CBIS in the Intake
area (refer to Table 3F-1 for foundation elevations).

For the NEI check, the horizontal and vertical FIRS are applied at the foundation level using the
LB, BE, and UB FIRS strain-compatible soil properties, using P-SHAKE. The horizontal FIRS are
convolved to the surface using vertically propagating shear-waves (VS) and the vertical FIRS are
convolved to the surface through vertically propagating P-waves (VP). Shear-wave damping is
used for both vertical and horizontal analyses. The analyses are carried out linearly with no
further degradation of the strain-compatible shear modulus and damping profiles. The
horizontal and vertical free field 5% damping ARS at surface corresponding to each FIRS are
determined and the envelope ARS resulting from the LB, BE and UB soil columns is compared to
the PBSRS. In the event the envelope of the LB, BE and UB ARS (at surface) does not envelop the
corresponding PBSRS, the FIRS must be modified. The frequency dependent adjustment factor
is either unity or the ratio of PBSRS to the envelope of LB, BE, and UB ARS, whichever is greater.
This adjustment factor is applied to the computed FIRS at the foundation level to yield the
horizontal and vertical Adjusted FIRS.

Figure 3F-20 presents the horizontal 5% damping ARS calculated at the ground surface using
the FIRS at 37.5 ft (11.4 m) depth for the Intake area as input to P-SHAKE, and using the LB, BE
and UB FIRS strain-compatible damping and shear-wave velocity profiles. The PBSRS is divided
by the envelope of the response of the 3 soil cases to calculate the FIRS adjustment factor (also
shown in Figure 3F-20), which is applied to the FIRS only if greater than 1. Figure 3F-21 presents
the corresponding plot for the vertical 5% damping ARS. This check was also performed for the
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Intake area FIRS at 20.5 ft (6.2 m) depth and the Nl area FIRS at 22 ft (6.7 m) depth, but these
checks are not presented in figures. Note that only in the case of the FIRS at 37.5 ft (11.4 m)
depth, does the FIRS adjustment factor exceed 1 with a maximum of less than 1.04 in the
horizontal direction and a maximum of about 1.10 in the vertical direction. Hereafter FIRS that
have been subjected to the NEI check are referred to as Adjusted FIRS (whether or not a FIRS
adjustment was necessary).

The Adjusted FIRS for the Nl area (EPGB at ground surface (GS) and ESWB at 22 ft (6.7 m) depth)
are enveloped. The envelope of the Adjusted FIRS is smoothed using a simple moving average.
The resulting smoothed horizontal and vertical Adjusted FIRS for the Nl area (EPGB and ESWB)
are presented in Figure 3F-22 and Figure 3F-23, respectively.

Similarly, the Adjusted FIRS for the Intake area (GS-ard-at20-5-f(6:2-m)-depth) are enveloped.
The envelope of the Adjusted FIRS and the Adjusted FIRS at 37.5 ft (11.4 m) depth are
smoothed. The resulting smoothed horizontal and vertical Adjusted FIRS for the Intake area are

presented in Figure 3F-24 and Figure 3F-25, respectively.

SSSI EFFECTS AND COMPARISON TO SSE

An amplification function is developed to account for the structure-soil-structure interaction
(SSSI) that affects the seismic response of the buildings in the Nl area. An analysis is conducted
where the Site SSE (defined in Section 3.7.1.1.1.1) is applied as seismic input to evaluate the
seismic response of the Nuclear Island (NI} and 6 nearby ancillary structures, two EPGB and four
ESWB. The spectral response results at foundation level are calculated for the 6 ancillary
structures with the Site SSE input at the NI foundation level. The 5% damping ARS at the 6
locations are enveloped and the ampilification functions are calculated as the ratio of the
envelope to the Site SSE spectrum as a function of frequency. The amplification functions for
the horizontal directions (X and Y) and the vertical direction (Z) are calculated, where a
minimum limit of 1 is imposed on the function. Figure 3F-26 presents the amplification
functions in the vertical and horizontal directions. The developed functions are used to amplify
the FIRS for the EPGB and ESWB in the Nl area, thus accounting for the NI SSSi effects.

The resulting Adjusted FIRS (amplified to include NI SSSI Effects) for the EPGB and ESWB are
compared to the Site SSE in Figure 3F-27, while the Adjusted FIRS for the Intake area are
compared to the Site SSE in Figure 3F-28. Note that while the Intake area Adjusted FIRS are
smooth, the EPGB and ESWB Adjusted FIRS are not due to the amplification accounting for the
NI SSSi effects. The comparison confirms that the Site SSE envelops all the smoothed Adjusted
FIRS, horizontal and vertical, at all foundation elevations, and thus the Site SSE is conservative
and can be used as SSI input. The Regulatory Guide 1.60 (NRC, 1973) horizontal spectrum,
scaled to 0.1 g is also plotted in these figures, and is shown to be enveloped by the Site SSE,
thus confirming the Site SSE satisfies the requirements of Appendix S of 10 CFR part 50 (CFR,
2008).

SITE SSE STRAIN-COMPATIBLE SOIL PROPERTY PROFILES

A set of LB, BE and UB profiles, strain-compatible with Site SSE, is developed for both the Nl area
and Intake area. The approach used here is iterative and consists of running the site response
analysis, using P-SHAKE, with modified rock motions (input at bedrock) convolved through
each set of 60 simulated profiles (NI area and Intake area) and computing the response at the
foundation elevation horizons of interest. The analysis is repeated, modifying the input rock
motion each time, until the 5% damping log-mean ARS at the FIRS horizons roughly matches
the Site SSE. The set of iterated properties resulting from the set of runs yielding an
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approximate match of thé log-mean response to Site SSE are considered to be thé BE Site SSE
strain-compatible properties.

The lower bound (LB) and upper bound (UB) values are calculated as -/+ one log-standard
deviation from the log average values (i.e., BE values) using the following equations where S is
the soil property considered, min, is the log-mean and sin is the log-standard deviation of that

property:
S 8 = €Xp (ln(/lln )— O ) Equation (3F-6)

Syp = exp(ln(,ul,, )+ O ) _ Eqﬁation (3F-7)

Lower bound and upper bound damping ratios corresponding to BE Site SSE are calculated
using Equation 3F-6 and Equation 3F-7, respectively. Lower bound shear wave velocity profiles
are calculated as the minimum resulting from Equation 3F-6 and BE(V,)/ /1.5, and upper
bound shear wave velocity profiles are calculated as the maximum resulting from Equation
3F-7 and BE(V,)/./1.5. LB, BE, and UB primary wave velocities are calculated using Equation
3F-8 where n is the Poisson’s ratio, and Vis LB, BE, and UB shear wave velocities. In addition,
below the ground water level, a minimum P-wave velocity of 4800 ft/sec (1,463 m/sec) is
imposed, on the condition that n does not exceed 0.48.

2-2v
1-2y - - ‘ : Equation (3F-8)

Ve =V

The resulting Site SSE strain-compatible soil profiles are plotted in Figure 3F-29 through Figure
3F-31 for the upper 600 ft (183m) for Nl area site conditions, and reported in Table 3F-3 through
Table 3F-5 for the upper 300 ft. Note that the lower shear wave and primary wavevelocity are
used in conjunction with the higher damping values to form the LB profile, and vice versa for
the UB profile. The presented profiles are used in the SSI analysis for the ESWB and EPGB in the
NI area. The resulting Site SSE strain-compatible soil profiles for the Intake area site conditions
are presented in Figure 3F-32 through Figure 3F-34 for the upper 600 ft (183m) and reported in
Table 3F-6 through Table 3F-8 for the upper 380 ft. The Intake area profiles are used in the SSI

analysis for the UHSEleetrical Building-and-CBIS.

SITE SSE "WITHIN" ACCELERATION TIME HISTORIES

The input time history needed for SSI analysis of the three embedded structures (ESWB in the
NI area and CBIS ard-UHSElectrical- Building-in the Intake area) are “within” motions at the
foundation elevation corresponding to each of the LB, BE, and UB soil profiles. As such, each of
the outcrop Site SSE acceleration time-histories (2 horizontal and 1 vertical) presented in
Section 3.7.1.1.2, is used as input at the foundation level to a SHAKE2000 soil column model of
the LB, BE, and UB profile, and their corresponding 5% damping within time histories are
obtained. The horizontal acceleration time histories are applied using strain compatible
shear-wave velocities (VS) and the vertical acceleration time-history is applied using
corresponding P-wave velocities (VP). The strain compatible shear-wave damping is used for
both vertical and horizontal analyses. The analyses are carried out linearly with no further
degradation of the strain-compatible shear modulus and damping profiles. This analysis results
in a set of 3 “within” motions: two horizontal and one vertical. Nire-{9}Six sets are developed
corresponding to the LB, BE and UB profiles for the threetwo embedded structures (ESWB, and

CBIS-and-UHS Electrical Building), as presented in Figure 3F-35 through Figure 3F-43. The time
histories are applied at the FIRS horizon as “within” motion and are used in combination with
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their corresponding Site SSE strain-compatible soil profiles, described in Section 3F.2. The EPGB
structure, which is surface founded in the SSI analysis, (see Table 3F-1 foundation depth of 5 ft
(1.5 m)) uses the acceleration time histories spectrally matched to Site SSE directly. The 5%
damping ARS for the calculated within ground motions are presented in Figure 3F-44 through
Figure 3F-52.

COMPUTER CODES
The computer codes SPS, SHAKE2000 and P-SHAKE are used. i in the analyses discussed herem

-and are described in this section.

SOIL PROFILE SIMULATION (SPS) PROGRAM

Description

SPS (Version 1.0 / 2009) is a Bechtel proprietary program. SPS generates a set of site-specific
stochastically simulated soil profiles to represent the dynamic properties of the site while
considering the uncertainty associated with each of the properties. The output is intended for
use in site response analysis using the Bechtel computer programs SHAKE2000 (Section 3F.4.2)
or P-SHAKE (Section 3F.4.3).

Validation

SPS was developed by Bechtel. The program validation documents are located in Bechtel’s
Computation Service Library.

Extent of Application

SPS is used to generate sets of stochastically simulated profiles to represent the site conditions
for the NI and intake areas.

SHAKE2000

Description

The original SHAKE computer program for earthquake response analysis of horizontally layered
sites was developed at the University of California, Berkeley, by B. Schnabel, John Lysmer and H.
B. Seed in 1972. SHAKE2000 (Version 1.1 / 2006) is a Bechtel proprietary modified version of
SHAKE, and is a separate program. SHAKE2000 generates the design earthquake-induced
strain-compatible soil properties and site response motions.

Validation

SHAKE2000 was developed by Bechtel. The program vahdatlon documents are located in
Bechtel's Computation Service L|brary

Extent of Application

SHAKE2000 is used to convert outcrop acceleration time histories at the foundatlon elevation
for different structures to within (ln -column) acceleration time histories.

P-SHAKE

Description

P-SHAKE (Version 2.0 / 2009) is a Bechtel proprietary modified version of SHAKE2000, and is a
separate program. P-SHAKE generates the same design earthquake-induced strain-compatible
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soil properties and site response motions as SHAKE2000 does, and the input files of the two
programs for the most parts are compatible. However, P-SHAKE is built on different program
logic that allows the site response analysis to be performed with an acceleration response
spectrum as input, instead of an acceleration time history as used by SHAKE2000.

Validation

P-SHAKE was developed by Bechtel. The program validation documents are located in Bechtel’s
Computation Service Library.

Extent of Application

P-SHAKE is used to provide site-specific earthquake-induced design ground motions and the
associated strain-compatible soil properties.
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Table 3F-1—{Bottom of Foundation Depths and Elevations

; ! Bottom of Foundation i Bottom of Foundation

Building | Location (Area) | depth Elevation

[ft] [ft]

‘Emergency Power Generator Building (EPGB) * N I 00 i 80
Emergency Service Water Building (ESWB) N no0 630

Electrical Building,

‘Common Basemat intake Structures (CBIS)  §  Intake 1 375 | 75

*  The bottom of foundation depth of the EPGB is at 6.0 ft (1.5 m) below finished grade. However in the SSI

analysis the EPGB is surface founded and its FIRS are calculated at the ground surface.
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Table 3F-2—{Input Rock Motions and Associated Parameters}
Rock Motion Magnitude (M) Duration [sec] Effective Strain Ratio
LF 1E-4 55 55 0.50
HF 1E-4 6.8 10 058
LF 1E-5 55 55 0.50
HF 1E-5 6.9 10 0.59
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Table 3F-3—{Best Estimate Site SSE Strain-Compatible Profiles for the NI Area}
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Table 3F-4—{Lower Bound Site SSE Strain-Compatible Profiles for the NI Area}

Thickness
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Top Depth
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Table 3F-5—{Upper Bound Site SSE Strain-Compatible Profiles for the NI Area}

Layer Thickness JTop Depth Unit Weight S-Wave Vel. P-Wave Vel. Bamping
No. [ft} [ft) [kcf] [ft/sec] [ft/sec] [%]

3.0

09 .

0.145

Gas

70145

0145 gy,

125
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Table 3F-6—{Best Estimate Site SSE Strain-Compatible Profiles for the Intake Area}

Layer Thickness prepth Unit Weight S-Wave Vel. P-Wave Vel. Bamping
No. [ft] [ft] [kef] [ft/sec] [ft/sec} [%]
1 0.0 0.145  666.6 1387.6 2.13
2 35 10.145 6294 1310.1 3.46
3 7.0 0.145 596.9 130437 462
4 100 0.145 590.5 130108 5.49
5 145 0.145 587.0 12993.0 6.13
6 1180 0.145 590.5 3011.2° 6.51
7 205 0.145 16069 3094.7 6.89
8 1245 0.145 '631.8 32215 17.03
9 285 0.145 6348 32366 7.25
10 1325 0.145 16320 32224 7.53
11 375 0.115 111184 '5125.2 2.10
410 0115 1116.4 5116.0 213
450 0415 1114.2 5106.0 2.16
149.0 0.115 11121 15096.4 2.19
53.0 0.105 10071 . 5027.4 2,01
58.0 0.705 771093.0 5008.8 2.08
63.0 0.105 ~ 11090.6 4997.9 213
168.0 0.105 71088.0 49859 2.19
75.0 0.105 1084.7 4970.7 2.26
85.0 0.105 10813 4955.0 233
195.0 0.105 1078.2 4941.1 2.39
105.0 0.106 1072.1 4913.1 229
1150 0.113 10315 4800.0 1.53
1250 0.115 110213 4800.0 1139
1133.0 0.113 0278 4800.0 1139
141.0 10.107 10532 48264 139
150.0 0.105 (1060.2 4858.4 11.38
160.0 10.105 /10582 48494 1139
170.0 (0105 1056.2 48403 1.40
180.0 10.105 1054.3 48312 141
190.0 0.105 1060.3 4858.8 143
2000 0108 111334 5194.0 155
12100 0.119 14150 4800.0 11.90
12200 0.125 1700.6 5640.3 /2.09
2300 0.125 20492 5517.6 11.88
2400 0.125 20832 5944.6 1.90
'250.0 0125 120015 57114 195
260.0 0.125 11992.0 '5684.3 1.98
2700 0125 1966.5 5611.5 12.04
280.0 0.125 11889.1 57714 2.11
290.0 10.125 1877.8 15736.7 209
300.0 0.125 11876.4 5732.4 210
3100 0.125 11885.0 5758.8 2.09
3200 0.123 191522 5851.0 2.07
i 3270 0.118 2034.5 49834 12.00
13330 0.116 20084 5140.0 1.99
3400 0.115 21140 [5178.2 2,01
3500 0.115 21134 51767 2.02
1360.0 0.115 211238 15175.2 1203
13700 0.115 121122 5173.8 1203
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Table 3F-7—{Lower Bound Site SSE Strain-Compatible Profiles for the Intake Area}

Layer
No.

Thickness
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Table 3F-8—{Upper Bound Site SSE Strain-Compatible Profiles for the Intake Area

Layer Thickness . mepth Unit Weight S-Wave Vel. "P-Wave Vel. Bamping

No. [ft] [ft] [kcfl [ft/sec] [ft/sec] [%]

1 35 "0.0 0.145 829.2 1726.1 1.42

2 35 35 0145 | 8570 1784.0 207

3 30 70 0.145 8518 43434 2.68

4 45 10.0 0.145 8823 44989 3.19

5 35 145 0.145 9205 | 46938 356

6 2.5 18.0 045 934.6 47658 3.81

7 40 ’ 205 0.145 958.0° ~""4800.0 _ 412

8 40 245 0145 9689 - 4800.0 429

9 40 . 285 0.145 9975 48000 443

10 50 ' 325 ' 0.145 986.1 4800.0 465

11 35 375 0.115 1369.8 2770 | 168

12 a0 410 | Toa1s 13673 6265.8 1.70

13 40 450 0.115 13646 6253.5 1.72

14 4.0 49.0 0.115 3621 6241.8 173

15 50 830 0105 13436 6157.3 1.52

T8 5.0 58.0 0.105 3387 61345 155

7 5.0 63.0 0.105 1335.7 61211 1.59

18 70 68.0 0.105 3325 6106.4 1.64

19 10.0 75.0 : 0.105 13285 6087.8 1.70

20 100 85.0 0.105 13243 6068.6 1.75

21 10.0 950 70,105 13206 6051.6 1.79

22 100 105.0 0.106 13131 60173 1.66

23 10.0 1150 0.113 ' 12633 5789.2 N

24 8.0 250 0115 " 12508 5731.8 1.10

25 8.0 1330 | 0413 12588 5768.7 1.1

26 9.0 141.0 0107 1289.9 5911.1 1.08

27 10.0 150.0 0105 12985 5950.3 1.07

28 100 160.0 0105 12961 50393 1.08

29 100 170.0 0.105 12936 5928.2 1.09

T30 100 180.0 0.105 120127 "'5917.0 ' 1.09

- 3] 10.0 190.0 0.105 | 1298.6 . 5950.8 ' 1.10
32 00 200.0 0.108 13882 6361.4 12

33 100 2100 0.119 183122 60733 1.44

34 00 72200 oA 2082.8 776907.9 1.74

35 10.0 230.0 025 72530.8 ‘68144 1.55

36 10.0 240.0 0125 | 2551.4 72806 1.63

37 100 TT2500 0.125 24513 6995.0 : 1.65

38 10.0 260.0 0.125 24397 6961.8 1.66

39 10.0 2700 0125 | 24084 6872.7 1.71

40 100 280.0 0.125 231377 70685 | 179

41 10.0 2900 0.125 22998 7026.0 177

42 "10.0 73000 0.125 22981 70207 1.78

43 100 310.0 0.125 23087 7053.1 1.78

a8~ 70 3200 0.123 23456 " 7165.9 1.76

BT 6.0 3270 0.118 24917 | e1034 1.70

46 7.0 333.0 ot 2570.0 6295.2 1.70

a7 10.0 3400 0115 2589.1 6342.0 1.74

48 100 3500 | 0115 25884 6340.1. 1.75

T ag 10.0 ©7360.0 0115 25876 63383 B W7

50 100 370.0 0.115 2586.9 6336.5 1.75
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Figure 3F-1—{Low-Strain Shear Wave Velocity Profile at the NI Area}
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Figure 3F-2—{Low-Strain Shear Wave Velocity Profile at the Intake Area}
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Figure 3F-3—{Log-Standard Deviation for Low-Strain Shear Wave Velocity Profile at
the NI Area}
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Figure 3F-4—{Log-Standard Deviation for Low-Strain Shear Wave Velocity Profile at
the Intake Area}
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Figure 3F-5—{Shear Wave Velocity for 60 Simulated Profiles - NI Area (Halfspace at
first occurrence of Vs =9200 ft/sec)}
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Figure 3F-6— {Shear Wave Velocity for 60 Simulated Profiles - Intake Area (Halfspace
at first occurrence of Vs =9200 ft/sec)}
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Figure 3F-7—{Fill 1 Shear Modulus Reduction Curves for 60 Simulated Profiles - NI

TS Based

Area}
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5% Damping ARS Amplification

Figure 3F-8— {5% Damping ARS Amplification Functions at 22 ft Depth - NI Area}
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Figure 3F-9—{5% Damping
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Figure 3F-10—{Log-Mean Strain Profiles - NI Area}
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Figure 3F-11—{Log-Mean Strain Profiles - Intake Area}
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5% Damping Acceleration [g]

Figure 3F-12—{5% Damping Horizontal and Vertical FIRS - NI Area}
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5% Damping Acceleration [g]
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Figure 3F-13—{5% Damping Horizontal and Vertical FIRS - Intake Area}
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Figure 3F-14—{Shear-Wave Velocity Profiles Strain-Compatible with FIRS for the NI
Area}
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Figure 3F-15—{Damping Profiles Strain-Compatible with FIRS for the NI Area}
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Figure 3F-16—{FIRS P-Wave Velocity Profiles for the NI Area}
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Figure 3F-17—{Shear-Wave Velocity Profiles Strain-Compatible with FIRS for the
Intake Area}
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Figure 3F-18—{Damping Profiles Strain-Compatible with FIRS for the Intake Area}
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Figure 3F-19—{FIRS P-Wave Velocity Profiles for the Intake Area}
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Figure 3F-22—{Envelope Horizontal Smooth Adjusted FIRS - EPGB and ESWB (No Adjustment Necessary for FIRS at 22 ft Depth)}
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Figure 3F-23—{Envelope Vertical Smooth Adjusted FIRS - EPGB and ESWB (No Adjustment Necessary for FIRS at 22 ft Depth)}
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Figure 3F-24—{Envelope Horizontal Smooth Adjusted FIRS - Intake Area {No-Adjustment Necessary for FIRS at 20.5 ft Depth))
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Figure 3F-25—{Envelope Vertical Smooth Adjusted FIRS - Intake Area {Neo Adjustment Necessary for FIRS at 20.5 ft Depth)}
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Figure 3F-27—({Site SSE Comparison with Adjusted FIRS (including NI SSSI Effects) and RG 1.60 - EPGB and ESWB}
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Figure 3F-28—{Site SSE Comparison with Adjusted FIRS and RG 1.60 - Intake Area}
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Figure 3F-30—{Damping Profiles Strain-Compatible with Site SSE for the NI Area}
Damping [%]

Page 241 of 263

Enclosure 2
UN#10-285

Complete FSAR Appendix 3F

7 7
Py i i
T = @ | |
o o . i
= - 2 | .
= = ! : '
b ° o ' : !
© c & ! ! !
E 2 2 | | |
= =] (=] ISR SR TP i i s e Lo i s i o
B o [e2] ) ] |
. o |
-~ & 0 ) | i
7] 2 ¥ | | |
o ) i |
(a3] - 2 i i '
| i )
I : : |
! I |
ki s e O Lo e
\ ( |
‘ | |
I | |
1 i i i «Q
i i | | O
i _ i ; =
i i | i o
) | 1 i
,,,,,,,,,,,,,,,,,, S SR SOOI SOOI o
| i i | <t
! | i
| i | |
! i | | v
) | | m
' | | |
| ( | |
¥ i 1 i P
| I 1 |
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ U . £ S
i i | i
! | |
! i i
] ] | i
' | | |
' ! | i
| | | |
I | I |
i i I )
\\\\\\\\\\\\\\\ O A (AR,
| | i |
i | | |
| | | |
| | | |
| | | i
I i | |
i | |
1 LJ-.-'I.-II-“I-]II!' — o m— — o —
¥ i B— i
‘‘‘‘‘‘‘‘‘‘‘‘‘‘ a e e ——————— ——————
| Ll!-l-ll-.‘.-lln-ﬂl'll e e m— e ]
r !
e prepm————— _ !
| | I I
I i | |
I | |
I )

400 {--

. 4
5] 8
~N

(3] mdog

o
o
n

600




Enclosure 2

UN#10-285

Page 242 of 263

{Site SSE P-Wave Velocity Profiles for the NI Area}

Figure 3F-31
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{Shear Wave Velocity Profiles Strain-Compatible with Site SSE for the

Figure 3F-32

Intake Area}
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Figure 3F-33—{Damping Profiles Strain-Compatible with Site SSE for the Intake

Area}
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Figure 3F-34—{Site SSE P-Wave Velocity Profiles for the Intake Area}
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Figure 3F-35—{SSI "Within" Acceleration Time Histories for Input at ESWB
Foundation (LB Soil Case)- NI Area (22 ft Depth) }
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Figure 3F-36—{SSI "Within" Acceleration Time Histories for Input at ESWB
Foundation (BE Soil Case)- NI Area (22 ft Depth) }
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Figure 3F-37—{SSI "Within" Acceleration Time Histories for Input at ESWB

Foundation (UB Soil Case)- NI Area (22 ft Depth) }
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Figure 3F-39—{SSI"Within"-Acceleration Time Histories-forlnput-at UHS Electrical-
Bmldmg—Feundaﬂon{-BE—Sed—Gase)—htake—Mea—{%O—sﬂ—Depth) ot Used}

Page 550f68 v Complete FSAR Appendix 3F



Enclosure 2
UN#10-285
Page 251 of 263

Figure 3F- -40—{SSH'Within"-Acceleration Time Histories for lInputat UHS Electrical-
Building- Feundation{UB-Seil-Case)-Intake Area{20.5ft Depth)Not Used}
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Figure 3F-41—{SSI "Within" Acceleration Time Histories for Input at CBIS Foundation
(LB Soil Case)- Intake Area (37.5 ft Depth)}.
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Figure 3F-42—{SSI "Within" Acceleration Time Histories for Input at CBIS Foundation
(BE Soil Case)- Intake Area (37.5 ft Depth)}
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Figure 3F-43—{SSI "Within" Acceleration Time Histories for Input at CBIS Foundation

(UB Soil Case)- Intake Area (37.5 ft Depth)}.
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Figure 3F-44—{5% Damping within ARS at ESWB Foundation Horizontal Direction (S1) - Nl Area (22 ft Depth)}_
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Figure 3F-45—{5% Damping within ARS at ESWB Foundation Horizontal Direction (52) — NI Area (22 ft Depth)}_
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Figure 3F-46—{5% Damping within ARS at ESWB Foundation Vertical Direction (S3) - NI Area (22 ft Depth)}_
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Depth)Not Used}
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N; Used)}.

Figure 3F-48
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Depth)Not Used}.

Figure 3F-49
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Figure 3F-50—{5% Damping within ARS at CBIS Foundation Horizontal Direction (S1)- Intake Area (37.5 ft Depth) }
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Figure 3F-51—{5% Damping within ARS at CBIS Foundation Horizontal Direction (S2)- Intake Area (37.5 ft Depth)_
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Figure 3F-52—{5% Damping within ARS at CBIS Foundation Vertical Direction (S3)- Intake Area (37.5 ft Depth)}
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1.11

PLANT LOCATION
The U.S. EPR FSAR includes the following COL Item in Section 1.1.1:

A COL applicant that references the U.S. EPR design certification will identify the specific
plant site location.

This COL Item is addressed as‘foIIows: ‘

{CCNPP Unit 3 is co-located with two currently licensed reactors (CCNPP Units 1 and 2). CCNPP
Unit 3 is located south of the existing nuclear power plant on the existing CCNPP site. The
CCNPP site consists of 2070 acres (838 hectares) in Calvert County, Maryland, on the west bank
of Chesapeake Bay, approximately halfway between the mouth of the bay and its headwaters
at the Susquehanna River. As reflected in Figure 2.1-1, CCNPP Unit 3 is within the CCNPP Units 1
and 2 Exclusion Area Boundary and the CCNPP Units 1 and 2 Independent Spent Fuel Storage
Installation Exclusion Area Boundary. The site is approximately 40 mi (64 km) southeast of
Washington D.C. and 7.5 mi (12 km) north of Solomons Island, Maryland. Figure 1.1-1 through
1.1-3 illustrate the location of the site, and the arrangement of the three units. -

CCNPP Unit 3 shares the following structures, systems, and components with CCNPP Units 1
and 2:

4 Offsite transmission system

¢ Chesapeake Bay intake channel and embayment
4 Meteorological tower

4 Emergency Operations Facility (EOF)

4 Bargedock

In accordance with 10 CFR 52.79(a)(31) (CFR, 2008), the following provides an assessment of the
potential hazards to the structures, systems, and components (SSCs) important to safety of
operating units resulting from construction activities at a multi-unit site and identifies that
managerial and administrative controls are to be used to provide assurance that the limiting
conditions for operation (LCOs) at the operating units, are not exceeded as a result of new plant
construction activities.

The managerial and administrative controls include coordination, with CCNPP Units 1 and 2, of
construction activities which have the potential for causing CCNPP Units 1 and 2 to exceed
LCOs or have an adverse impact on the availability of safety and risk significant SSCs. CCNPP
Units 1 and 2 procedures and processes are currently in place to control activities that could
affect compliance with an LCO or availability of safety and risk significant SSCs, e.g., equipment
clearance and tagout procedures, access controls, and switchyard controls.

The potential hazards associated with CCNPP Unit 3 construction activities include, but are not
limited to; general construction activities such as site exploration, grading, clearing, and
installation of drainage and erosion-control measures; boring, drilling, dredging, pile driving
and excavating; transportation, storage and warehousing of equipment; construction, erection,
and fabrication of new facilities; and connection, integration, and testing. Specific potential
impacts to CCNPP Units 1 and 2 SSCs include the following:

4 Relocation and construction of transmission lines/towers

¢ Construction of intakestructures-on-theshore-of the Chesapeake Bay-withinan-
embaymentshared-withSheetpile wall and Intake Pipes on the shore of the

Chesapeake Bay next to the embayment for the intake structures for CCNPP Units 1
and 2

4 Meteorological data transmission modifications (electrical and instrumentation tie-ins
and connections to provide input to CCNPP Unit 3 facilities)

4 Modification to the existing Emergency Operations Facility to accommodate CCNPP
Unit 3 Emergency Planning activities
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Table 1.1-1—{Acronyms Used in this Document}
(Page 4 of 5)
Acronym ' Description

PSP Physical Security Plan

PST Pre-Service Testing

PTS Pressurized Thermal Shock

QAPD Quality Assurance Program Description

QC Quality Control

RCA "| Radiologically Controlled Area

RCTS Resonant Column Torsional Shear

RD Rupture Disk Valve

REMP Radiological Environmental Monitoring Program
RETS Radiological Effluent Technical Specifications
RMS Records Management System

RV Relief Valve

RVT Random Vibration Theory

SA Self Actuated

SAR Safety Analysis Report

SARA Superfund Amendments and Reauthorization Act
SCDOT South Carolina Department of Transportation
SCR Stable Continental Region

SDWIS Safe Drinking Water Information System
SECPOP Sector Population Land Fraction, and Economic Estimation Program
SEUSSN Southeastern U.S. Seismic Network

SGA Salisbury Geophysical Anomaly

SLOSH Sea, Lake, and Overland Surges from Hurricanes
sov Solenocid-Operated Valve

SPH Standard Project Hurricane

SPT Standard Penetration Test

- .SSE Safe Shutdown Earthquake

Ssl Soil-Structure Interaction

SSSI Structure-Soil-Structure Interaction

STEL Short-Term Exposure Limit

TEDE Total Effective Dose Equivalent

TIP Trial Implementation Project

TLD Thermoluminescent Dosimeter

TNT Trinitrotoluene

TOC Top of Concrete

TRT Test Review Team

TSU Tsunami Model

TWA Time Weighted Average

uB Upper Bound

ucss Updated Charleston Seismic Source

UFL Uppér Flammability Limit

UFSAR Updated Final Safety Analysis Report

UHS Uniform Hazard Spectra or Ultimate Heat Sink
UHS MWIS Ultimate Heat Sink Makeup Water Intake Structure
USACE U.S. Army Corps of Engineers

UsCG United States Coast Guard

Uscs Unified Sort Classification System

USGS U.S. Geological Survey

USNSN U.S. National Seismograph Network
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Table 1.7-2—{Piping and Instrumentation Diagrams}

FSAR Figure Number Title
9.2-1 Potable Water System
9.2-2 Sanitary Waste Water System
9.2.-3 Normal Makeup, Uitimate Heat Sink Makeup, Blowdown & Chemical Treatment
9.2-4 Raw Water & Desalinated Water Supply p
4-1 TJurbine Building Ventilation System
9.4-1 Ultimate-Heat-SinkUHS Makeup Water Intake Structure Ventilation System-ard-UHSEleetrical
Building Ventiation-S
9.5-2 CCNPP Unit 3 Fire Water Distribution System - Cooling. Tower Loop
9.5-3 CCNPP Unit 3 Fire Water Distribution System - Intake Structure ¥ard—Loop
9.5-4 CCNPP Unit 3 UHS Makeup Water Intake Structure
9.5-5 CENPR-URi3-UHS Makeup-Waterrtake Structare Electrical-Building |
10.4-1 Circulating Water System P& ID (Circulating Water Pump Building)
10.4-2 Circulating Water System P& ID (Turbine Building)
10.4-5 Circulating Water System P&ID (Cooling Tower)
10.4-6 Circulating Water System Makeup System P& ID
10.4-9 Circulating Water System P&ID (Blowdown Flowpath}
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Table 2.0-1—{U.S. EPR Site Design Envelope Comparison}
(Page 2 of 5)
! U.S. EPR FSAR Design Parameter CCNPP Unit 3
Value Site Characteristic Value
Minimum Shear Wave Velocity  ; 1000 fps > 1000 fps for the NI and UHS MWIS and Forebay (see section 2.5.2.6 and 2.5.4)
(Low strain best estimate !
average value at bottom of : '>720 fps for the ESWB (note h)
basemat) { 2 630 fps for the EPGB (note h)
f > 630 fps for the Cat II-SSE FP building and tanks
quuefaction SNone o ' T None T o o )
i ! (See section 2.5 4)
Slope Failure Potential “No slope failure potentlal is considered in the desrgn of No slope failure potentra! that would adversely affect the safety of the proposed
safety-related SSCs for U.S. EPR design certification. ; . CCNPP Unit 3
: ] | (See Section 2.5.5)
Maxrmum Differential : 1/2 Yinch in 50 feetin any  direction e o 1/z-1 inch in \ 50 ft for common Basemat. (note a) (See Sectlons 254and 3.855. 1)
Settlement (across the basemat) > % inch in 50 ft for both EPGB and ESWB (note a) (See Sections 2.5.4, 3.8.5.5.2, and
’ 1385.5.3) _
‘Maximum Ground Water - 3 3 ft below grade Approxmately 30 feet below grade o 4 o
(See Sectlon 24.12.5)
Inventory of Radlonuclldes Whlch Could Poten Iy Seep into the Groundwater ) T ’
Boundmg ) Values for Component T See Table 2.1-2 - . i 1 U S.EPRFSARTable 2.1-2 used. See Table 2.4-44 ” )
Radionuclide Inventory USRS UR: NS e e e e
- v - Flood Level v N v
‘Maximum Flood (or Tsunami) ; 1ft below E;rade ‘ ‘ o Approxrmately 3 ft below ¢ grade, except for the Forebay and UHS Makelr'p\Water o
i Intake Structure and-UHS-Electrical Buildingwhichisyhich are designed to function
I under submergedflood conditions
: (SeeSectron5241 and 242 2410 342 343 10 3841 11 3843 and925)

"ASCE 7-05 Basic Wind Speed 5 mph (Based on 3-sec gust at 33 ft above ground level and ._ 95 mph (parameter “referred to as Wind Gust in this FSAR)
(3-second gust) i factored for 50-yr mean recurrence interval.) : (based on 3 second gust at 33 feet for 50 year recurrence interval)
5 (See Section 2.3.1)
Importance Factor 1 15 (Safety-related structures for 100—year mean recurrence 7 115
£ ‘interval, ) x (used to adjust the velocity pressure from a 50-year to 100-year mean recurrence
. interval for safety- and quality- related structures.)
; (See Sectuon 2 3 1)
' ) ) ' Tornado
“Maximum Pressure and rate of 1 2F psr at05 p5|/sec - 'yo 9 psr at04 psr/sec

Drop : i (See Section 2.3.1)

G8C-0L#NN
 ainsojoug
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2.4.1.1 Site and Facilities

The CCNPP site covers an approximate area of 2,057 acres (832 hectares). It is located on the
western shore of the Chesapeake Bay in Calvert County, MD near Maryland State Highway (MD)
2/4, approximately 110 mi (177 km) north from the Chesapeake Bay entrance.

The topography at the CCNPP site is gently rolling with steeper slopes along stream banks.
Local relief ranges from the sea level up to an approximate elevation of 130 ft (39.6 m), with an
average relief of approximately 100 ft (30.5 m). Along the northeastern perimeter of the CCNPP
site, the Chesapeake Bay shoreline consists mostly of steep cliffs with a narrow beach area. The
CCNPP site is well drained by short, ephemeral streams. A drainage divide, which is generally
paraliel to the shoreline, extends across the CCNPP site. The area to the northeast of the divide,
which lies within Maryland Western Shore Watershed, comprises about 20% of the CCNPP site
property and drains into the Chesapeake Bay. The southwestern area within the Patuxent River
Watershed is drained by tributaries of Johns Creek, which flow into St. Leonard Creek, located
west of (MD) 2/4, and subsequently flow into the Patuxent River. The Patuxent River empties
into the Chesapeake Bay approximately 10 mi (16.1 km) to the southeast from the mouth of St.
Leonard Creek. All streams that drain the CCNPP 3 site that are located east of (MD) 2/4 are
non-tidal. Figure 2.4-1 shows the topography of the site, the local drainage routes near the
CCNPP site and the drainage divide. The characteristics of the watersheds are described in
Section 2.4.1.2.1.

Southeast of the existing CCNPP Units 1 and 2 is an abandoned recreational area known as
Camp Conoy that was used by CCNPP employees and their families. The Calvert Cliff State Park
is located further to the southeast outside of the CCNPP property boundary. The Flag Ponds
Nature Park is located northwest of the CCNPP site.

CCNPP Unit 3 will be located southeast of and adjacent to CCNPP Units 1 and 2 as shown in
Figures 2.4-1 and 2.4-2. In the western shore, Maryland’s Critical Area Commission law requires
a 1,000 ft (305 m) critical area along the Chesapeake Bay shoreline (CAC, 2006) The CCNPP Unit
3 power block will be located outside the critical area.

CCNPP Unit 3 will use a hybrid mechanical draft cooling tower for plant non-safety-related
Circulating Water System (CWS) cooling and the makeup water will be supplied from the
Chesapeake Bay. The CWS makeup water intake will be located approximately 500 ft (152.5 m)
southeast of the existing CCNPP Units 1 and 2 intake structure as shown in Figure 2.4-2. Four
safety-related Essential Service Water System (ESWS) cooling, mechanical draft cooling towers
will also be used. The makeup water for the ESWS cooling towers will normally be supplied
from the non-safety-related raw water system (i.e., desalinization plant).

ESWS cooling tower basins will also provide storage for the Ultimate Heat Sink (UHS) cooling
water for use during design basis accidents (DBA). The ESWS tower basin inventory will provide
cooling water for safety-related heat removal for the first 72 hours during a DBA. UHS makeup
water after the first 72 hours of the DBA will be supplied directly from the Chesapeake Bay. The
CCNPP Unit 3 safety-related UHS makeup water intake structure will be located southeast of
the CCNPP Units 1 and 2 intake structure, as shown in Figure 2.4-2. The Unit 3 intake forebay

~will have an invert elevation of -22.5 ft (-6.9 m) and vertical side walls with a top elevation of
approximately $811.5 ft (33.5 m) to provide water to the UHS makeup water intake structure.
Makeup water will be conveyed to the Unit 3 forebay by two safety-related buried pipes that
will withdraw water from the Chesapeake Bay at an inlet area located adjacent to the Units 1
and 2 intake forebay. The inlet area will be sheltered from the Chesapeake Bay by the Units 1
and 2 forebay baffle wall and a sheet pile wall. The sheet pile wall will extend from the shore to
the southern corner of the baffle wall, as shown in Figure 2.4-51. The UHS makeup water intake
structure will share the forebay with the nonsafety-related CWS makeup water intake structure.
The deck of the UHS intake structure will be at approximately elevation 11.5 ft (3.5 m).
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2.4.1.1 Site and Facilities (continued)

The UHS makeup water will be pumped to the safety-related ESWS (UHS) cooling watertower
basins via buried safety-related piping.

At the CCNPP Unit 3 power block site, the existing elevations will be re-graded for
safety-related structures, systems and components (SSCs). Safety-related SSCs for CCNPP Unit 3
include the following: nuclear island (consisting of the reactor building, safeguard buildings,
and the fuel building), two emergency diesel generator buildings, and the ESWS (UHS) cooling
towers. The safety-related SSCs in the power block area will be contained within the protected
area boundary, which is shown in Figure 2.4-2, Access to safety-related SSCs within the
protected area boundary will be located at or above the elevation of 84.6 ft (25.8 m).

The CCNPP Unit 3 power block will be located in the Maryland Western Shore Watershed, as
shown in Figure 2.4-1 and Figure 2.4-2. The CWS cooling tower and the CCNPP Unit 3
switchyard will be located in the Patuxent River watershed. The CCNPP Unit 3 power block area
will affect the headwaters of the unnamed branch, Branch 2, as shown in Figure 2.4-1 and
Figure 2.4-2. To the southeast of the CCNPP Unit 3, an area including the headwaters of Branch
1 and portions of the Camp Conoy Pond will be re-graded for use as construction laydown. The
CWS cooling tower and the CCNPP Unit 3 switchyard will affect the unnamed branch, Branch 3,
in the Patuxent River Watershed. Post-construction drainage from the CCNPP Unit 3 power
block area will be directed towards the Chesapeake Bay, while drainage from the CWS cooling
towers and the CCNPP Unit 3 switchyard will be directed to Johns Creek, as discussed in Section
2.4.2.3. Details of the post-construction site drainage design will be developed during the
detailed design phase.

The critical flood elevation at the CCNPP Unit 3 power block area results from flooding due to
local probable maximum precipitation (PMP). The maximum computed PMP water elevation in
the power block area is discussed in Section 2.4.2. The elevations of safety-related SSC -
entrances and openings will be at or above 84.6 ft (25.8 m). This will be higher than the local
PMP elevation; thus, flooding of the safety-related SSCs in the CCNPP Unit 3 power block area is
precluded.

Probable maximum surge and seiche flooding on the Chesapeake Bay constitutes the design
basis flood elevation for the safety-related UHS makeup water intake structure. The probable
maximum storm surge (PMSS) water level is estimated to be 39:317.6 ft (5:85.35 m) in Section
2.4.5. Coincidental wind-wave action will produce a maximum water level of 36.633.2 ft
(#-210.11 m). Because the deck elevation of the UHS intake structure will be about 11.5 ft (3.5
m) and the roof elevation of the pump-heusefirst level of the UHS makeup water pump house
building will be at about 26.5 ft (8.1 m), the intake deck and the entire-intake-structurefirst level
of the UHS makeup water pump house building will be submerged-underthe-maximum-water
levelof36:6-f{1H1-2-m}. The CCNPP Unit 3 UHS makeup water intake structure will include
protection measures against flooding and wind-wave impact as discussed in Section 2.4.10.

{

The design low water level in the Chesapeake Bay at the inlet of the intake pipes is estimated to
be -6.0 ft (-1.8 m) as discussed in Section 2.4.11. The general arrangement of the UHS makeup
water intake structure is described in Section 9.2.5. The invert elevation of the UHS makeup
water intake pump sump will be set at -22.5 ft (-6.9 m) to ensure that the available water depth
under the minimum design water level will be adequate to satisfy the pump submergence and
the net positive suction head requirements, taking into account the head losses in the intake
pipes and screens.
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2.4.2.2 Flood Design Considerations

The design basis flood elevation for the CCNPP site is determined by considering a number of
different flooding possibilities. The possibilities applicable and investigated for the site include
the probable maximum flood (PMF) on streams and rivers, potential dam failures, probable
maximum surge and seiche flooding, probable maximum tsunami, and ice effect flooding. Each
of these flooding scenarios was investigated in conjunction with other flooding and
meteorological events, such as wind generated waves, as required in accordance with
guidelines presented in ANSI/ANS 2.8-1992 (ANS, 1992). Detailed discussions on each of these:
flooding events and how they were estimated are found in Section 2.4.3 through Section 2.4.7.

The estimation of the PMF water level on Johns Creek, located just west of the CCNPP Unit 3
substation/switchyard area is discussed in detail in Section 2.4.3. The maximum PMF water level
for Johns Creek is Elevation 65.0 ft (19.8 m). All safety-related facilities for CCNPP Unit 3 are
located in the Maryland Western Shore watershed. The low point of the drainage divide
between the Maryland Western Shore watershed and the Johns Creek watershed is at Elevation
98.0 ft (29.9 m) and passes through the CCNPP Unit 3 switchyard as shown on Figure 2.4-7.
Since the maximum PMF water level is 33 ft (10.1 m) below the drainage divide, the Johns Creek
PMF does not pose a flooding risk to the CCNPP Unit 3 safety-related facilities.

Section 2.4.4 presents a detailed discussion on potential flood elevations on Johns Creek from
dam failures on the Patuxent River. The resulting water level increase in the tidal portions of
Johns Creek and St. Leonard Creek would be about 2.0 ft (0.6 m). This water level increase poses
no risk to the CCNPP site.

Probable maximum surge and seiche flooding on the Chesapeake Bay as a result of the
probable maximum hurricane (PMH) is discussed in Section 2.4.5. The probable maximum
storm surge (PMSS) water level is estimated to be at Elevation 17.6 ft (5.35 m). Wave action from
coincident winds associated with the storm surge produce a wave run-up height of 16.3 ft (4.96
m) above the PMSS resulting in a maximum flood level of Elevation 33.9 ft (10.31 m) on the
slope to the CCNPP Unit 3 power block. The grade elevation of the Ultimate Heat Sink (UHS)
makeup intake structure area is at Elevation 10.0 ft (3.0 m) and the UHS makeup water intake
building will be-completehrsubmergedexperience flooding as a result of the PMH as described
in Section 2.4.5. The PMSS and coincident wave run-up water level at the CCNPP Unit 3 site
produce the highest potential water levels on the Chesapeake Bay and become the design
basis flood elevation for the CCNPP Unit 3 UHS makeup intake structure area. The UHS makeup
intake structure will be provided with flood protection measures such as water tight doors, roof
vents, and piping and conduit penetrations. Flood protection measures are discussed in
Section 2.4.10. The CCNPP Unit 3 power block site grade is at nominal Elevation 85.0 ft (25.9 m)

| and all safety-related facilities other than the UHS makeup intake structure are located above
the PMSS and wave run-up water level.

Section 2.4.6 describes the derivation of the probable maximum tsunami (PMT) water level. The
maximum water level associated with a PMT at the CCNPP site is 3.8 ft (1.2 m). This is much
lower than the flood level due to the PMH and thus, the PMT does not pose a flood risk to the
CCNPP site.
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2.4.2.3 Effects of Local Intense Precipitation

The design basis for the local intense preC|p|tat|on is the all season 1 square mile or point PMP
as obtained from the’U.S. National Weather Service (NWS) Hydro-meteorological Report
Number 52 (NOAA, 1982). Table 2.4-18 presents the 1 square mile PMP for various durations at
the CCNPP site.

< Text suppressed for clarity. >

Based on the CCNPP Unit 3 power block grading, entrance locations, and peak PMP water levels

in the site ditches, all safety-related facility entrances, except for the UHS makeup intake

structure, are located above peak PMP ditch water Ievels and PMP sheet flows are prevented
~from reaching safety—related entrances. :

Flood protection measures are required for the CCNPP Unit 3 UHS makeup water intake
structure-and-its-asseciated-electricalbuilding. The grade level at the UHS makeup water intake I
structure location is at Elevation 10.0 ft (3.0 m). The maximum flood level at the intake location

is Elevation 33.2 ft (10.11 m) as a result of the surge, wave heights, and wave run-up associated .
with the probable maximum hurricane (PMH) as discussed in Section 2.4.5. Thus, the UHS

makeup water intake structure-ane-the-electricat-building-associated-with-the UHS-makeup- |

pumps would experience flooding during a PMH and flood protection measures are required-

for these buildings,

The general arrangement of the UHS makeup water intake area is described in Section 9.2.5.

Flood protection for the UHS makeup water intake structure-and-electrical-building, as I
described in Section 2.4.10, will consist of structural measures to withstand the static and

dynamic flooding forces as well as water proofing measures to prevent the flooding of the

interior of the structures where pump motors and electrical or other equipment associated

with the operation of the intake are located.
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24,5.2.2.2 Empirical Method for Estimating Probable Maximum Storm Surge

Based on USACE Hurricane Surge Predictions for Chesapeake Bay (USACE, 1959) and USACE
Coastal Engineering Manual (USACE, 2008), storm surge in the open ocean due to a PMH can be
estimated by empirical methods. The probable maximum surge on the open ocean is
composed of the wind setup and pressure setup.

The USACE published the results of hurricane surge study specific to the Chesapeake Bay which
is based on the August 1933 hurricane (USACE, 1959) because it caused the highest surge
within the Chesapeake Bay. The storm surge in the open ocean due to the PMH just outside of
the entrance to the Chesapeake Bay is calculated using the value given in Regulatory Guide
1.59 (NRC, 1977). The primary component of the surge just inside the mouth of the Chesapeake
Bay is calculated according to the relationship between the surge at this point and the open
ocean surge provided in Figure 15 of USACE (1959). The primary component of the surge is
defined as the wave of water which enters through the mouth of the Chesapeake Bay and
travels up the bay. Once the surge height just inside the Chesapeake Bay is known, the surge
hydrographs provided in Table Il of USACE (1959) are used to proportion the surge at the
mouth of the Chesapeake Bay to obtain the surge height closest to CCNPP Unit 3 site. The effect
(i.e., setup) of local cross-winds is added to this primary surge height, along with the 10%
exceedence high spring tide, sea level anomaly (i.e,, initial rise), and long term-rise to the
primary component of the surge at CCNPP Unit 3 site to obtain the probable maximum storm
surge (PMSS). The PMSS closest to CCNPP Unit 3 was computed by this approach to be 174204
ft (5:296.22 m) NGVD 29.
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24.5.2.24 Probable Maximum Storm Surge Elevation at CCNPP Unit 3

The SLOSH model predicted a maximum surge elevation at the site of 11.0 ft (3.35 m) from a
water level of 0.0 NGVD 29. The simulated surge height was then adjusted to take into account
the 20% margin (SLOSH model uncertainties) suggested in Technical Report NWS 48
(Jelesnianski, 1992) and the antecedent water level of 4.4 ft (1.34-m) NGVD 29. The surge over
time is shown in Figure 2.4 23. The final PMSS elevation thus obtained is 17.6 ft (5.35 m)

NGVD 29.

Using the empmcal method, the PMSS was computed to be4—7—44t—(5—29m—)—NG¥D~2—9—md+ea%mg-

29 mdncatmq that the emmrlcal method is over- predlctlnq the storm surge when compared to
the SLOSH mode| results. The High PMSS value can be attributed to the fact that the USACE

method is based upon the one hurricane of 1993. See Table 2.4-24 for comparison of results
between SLOSH and empirical method.
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2.4.5.3 Wave Action

With the exception of the intake structures, CCNPP Unit 3 is approximately at 85 ft (26 m) NGVD
29 and beyond 1,000 ft (305 m) from the shoreline and is not expected to be affected by the
PMSS including wave action. The safety-related forebay; and UHS Makeup Water Intake

Structure (MWIS)and-UHSElectrical-Building, shown in Figure 2.4-25, are affected by the PMSS
and by wind waves generated during a PMH event.
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2.4.5.3.3 Effect on Safety-Related Structures

Because the grade elevation of the CCNPP Unit 3 power block is approximately 85 ft (26 m)
NGVD 29 and the power block is located approximately 1,000 ft (305 m) from the shoreline, the
CCNPP Unit 3 power block will not be impacted by the PMH-induced flood events.

The safety-related UHS MWIS-and—EIeetneal—Bwldmg will be flooded during the PMSS and-the-

UHS MWIS-willbe-over-topped-by-waves-These-structures-areis designed to meet the

requirements of Regulatory Guide 1.27 (NRC, 1976b). Access into the UHS MWIS-and-UHS-

Electrical-Building below the maximum water level during the PMH is designed to be
watertight to prevent the internal flooding of the structures. The design of the UHS MWIS-and-

Electrical-Building is discussed in Section 3.8 and Section 9.2.5.
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2.4.5.5 . Protective Structure

The shoreline near the UHS makeup water intake structure will be protected against the PMH
and coincident wind-wave conditions. The design crest elevation of the shore protection
structure will be 10 ft (3 m) NGVD 29. Flood protection measures for the UHS MWIS-aneI—

Eleetrical-Building are discussed in Section 2.4.10.
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2.4.10

FLOODING PROTECTION REQUIREMENTS
The U.S. EPR FSAR includes the following COL Item in Section 2.4.10:

A COL applicant that references the U.S. EPR design certification will use site-specific
information to compare the location and elevations of safety-related facilities, and of
structures and components required for protection of safety-related facilities, with the
estimated static and dynamic effects of the design basis flood conditions.

This COL Item is addressed as follows:

{References to elevation values in this section are based on the National Geodetic Vertrcal
Datum of 1929 (NGVD 29), unless stated otherwise.

This section discusses the locations and elevations of safety-related facilities to identify the
structures and components exposed to flooding. The safety-related facilities are compared to
design basis flood conditions to determine if flood effects need to be considered in plant
design or in emergency procedures.

All safety-related facilities are located in the power block area with the exception of the
Ultimate Heat Sink (UHS) makeup water intake structure-aneHts-associated-electrical-building.
The CCNPP Unit 3 UHS makeup water intake structure and the makeup water intake for the
Circulating Water System (CWS) are located on the Chesapeake Bay shore southeast of the
CCNPP Units 1 and 2 intake structure as shown in Figure 2.4-51. As discussed in Section 2.4.2,
the maximum water level in the power block area due to a local PMP is Elevation 81.5 ft (24.8
m). All safety-related structures in the power block area have a minimum grade slab or entrance
at Elevation 84.6 ft (25.8 m) or higher. Grading in the power block area around the
safety-related facilities is such that all grades slope away from the structures at a minimum of
1% towards runoff collection ditches. , -

Additionally, the maximum estimated water surface elevations resulting from all design basis
flood considerations discussed in Section 2.4.2 through Section 2.4.7 are below the entrance
and grade slab elevations for the power block safety-related facilities. Therefore, flood
protection measures are not required in the CCNPP Unit 3 power block area.

Flood protection measures are required for the CCNPP Unit 3 UHS makeup water intake

structure-and-its-asseciated-electrical-building. The nominal grade at the UHS makeup water
intake structure is approximately at Elevation 10.0 ft (3.0 m). The maximum flood level at the
UHS makeup water intake structure location is Elevation 33.2 ft (10.11 m) as a result of the surge
and wave run-up associated with the probable maximum hurricane (PMH) as discussed in
Section 2.4.5. Thus, the UHS makeup water intake structure-and-the-associated-electrical
building would experience flooding during a PMH and flood protection measures are required-
The general arrangement of the CCNPP Unit 3 UHS makeup water intake structure is described
in Section 9.2.5. Flood protection for the UHS makeup water intake structure including water
screens, pump house and elect\rical building consists of structural measures to withstand the
static and dynamic flooding forces. Flood protection measures also include water proofing to
prevent the flooding of the interior of the structures where pump motors and electrical
equipment associated with the operation of the intake are located.

The static and dynamic flood forces that the CCNPP Unit 3 UHS makeup water intake structure-
and-electrical-building will encounter during a PMH event include: the static water pressure
from the maximum flood elevation, uplift pressures on the pump deck as well as uplift
pressures on the entire intake structure, and dynamic wave forces on the structure walls and
roof. A detailed description of these forces and other design basis loadings including seismic
loadings, and the structural measures incorporated to withstand them, is found in Section 3.8.
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2.4.12.5 Site Characteristics for Subsurface Hydrostatic Loading and Dewatering

Ground water conditions relative to the foundation stability of safety-related facilities and plans
for the analysis of seepage and piping conditions during construction are discussed in Section
2.5.4.6. The completed surface grade for CCNPP Unit 3 is expected to range between elevations
of 72 to 85 ft (21.9 to 25.9 m) msl, requiring cut and fill across the site area. The proposed
maximum grade elevation of the nuclear island is approximately 83 ft (25.3 m) msl. The design
depth for foundations of structures within the nuclear island is estimated to be at an
approximate elevation of 40 ft (12.2 m) msl for the reactor containment structure.

< Text suppressed for clarity >

The Power Block excavation is approximately 1,080 ft wide by 1,080 ft long. The bottom of the
excavation is at elevation 32 ft msl, with the reactor tendon galleries extending to 30 ft msl.
Plant grade is 85 ft msl. For the Surficial aquifer, the saturated thickness is estimated to be 20 ft,
with an effective porosity of 25.2%. For the Upper Chesapeake unit, the saturated thickness is
estimated to be 13.1 ft, with an effective porosity of 26.4%. The amount of water entering the
excavation from precipitation is estimated to be 16,826 gpm for the Representative case, and
30,046 gpm for the Upper Bound case. The ground water stored in the excavation is estimated
to be 74,147,852 gallons (43,972,347 gallons in the Surficial aquifer and 30,175,505 gallons in
the Upper Chesapeake unit). Assuming a three month period for pumping, the equivalent
pumping rate to remove the stored water would be 572 gpm. Ground water flow into the
excavation is calculated to be 35 gpm (20 gpm from the Surficial aquifer and 15 gpm from the
Upper Chesapeake unit) for the Representative case. The Upper Bound ground water flow into
the excavation is calculated to be 250 gpm (140 gpm from the Surficial aquifer and 110 gpm
from the Upper Chesapeake unit).

The UHS Makeup Water [ntake Structure/Forebay/CWS Intake StructureElectrical-Building
excavation is approximately 100 ft wide by 300 ft long by 37 ft deep. The grade in the area is

approximately 10 ft msl. In this location, the Surficial aquifer is absent, and the Upper .
Chesapeake unit is estimated to have a saturated thickness of 30 ft and an effective porosity of
26.4%. Precipitation into the excavation is estimated to be 433 gpm for the Representative case
and 773 gpm for the Upper Bound case. Ground water stored in the excavation is estimated to
be 1,777,372 gallons. Assuming a three month period for pumping, the equivalent pumping
rate to remove the stored water would be 14 gpm. The ground water flow into the excavation is
calculated to be 20 gpm for the Representative case and 110 gpm for the Upper Bound case.

Based on current ground water conditions and the anticipated facility surface grade between
elevations of 72 to 85 ft (21.9 to 25.9 m), ground water is expected to be encountered at .
pre-construction depths from grade level to 16 ft (4.9 m) below grade. Surface water controls to
minimize precipitation infiltration and the redirection of surface runoff away from the
excavation and temporary construction dewatering areas are expected. A permanent ground
water dewatering system is not anticipated to be a design feature for the CCNPP Unit 3 facility.
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2.4.14.1 Need for Technical Specifications and Emergency Operations Requirements

The preceding subsections of Section 2.4 provide an in-depth evaluation of the site's
hydrologic acceptability for locating CCNPP Unit 3. The information provided below concludes
that there is no need for emergency protective measures designed to minimize the impact of
hydrology-related events on safety-related facilities. Therefore, the requirements of 10 CFR
50.36 (CFR, 2007a), 10 CFR Part 50, Appendix A, General Design Criteria 2 (CFR, 2007b), and 10
CFR Part 100 (CFR, 2007¢) are met with respect to determining the acceptability of the site.

Sections 2.4.1 through 2.4.11 present a comprehensive discussion of the potential for flooding
and low water at the site, including details of each potential cause and the resulting effects.
These evaluations conclude that the probable maximum storm surge (PMSS) plus wave action
during the probable maximum hurricane (PMH), the limiting case for flooding of safety related
structures, systems, and components (SSCs) in the safety related Ultimate Heat Sink (UHS)
Makeup Intake Structure on the Chesapeake Bay, results in a maximum bay water level of
elevation 39:433.2 ft (+24210.11 m). They also conclude that flooding at the power block
location, on the cliff above the Chesapeake Bay at elevation 84.6 ft (26.03 m), is not a credible
threat from local watercourses due to intervening topography between those sources and the
CCNPP site. These evaluations further conclude that flooding in the power block area of safety
related SSCs due to local intense precipitation, or local probable maximum precipitation (PMP),
will be prevented by the site drainage features engineered and constructed for that purpose.
Still further, the evaluations conclude that the worst case low water event causes a drawdown
of the Chesapeake Bay water level, at low tide, to elevation -6 ft (-1.85 m), which establishes the
design low water level for adequate pump operation.

CCNPP Unit 3 is designed such that no actions need be captured in Technical Specifications or
Emergency Operating Procedures to protect the facility from flooding or interruption of water
supply for shutdown and cooldown purposes.
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Table 2.4-24—{Comparison of Surge Results}
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Figure 2.4-26—{Schematic Diagram Wave Runup on the UHS Makeup Water Intake Structure (MWIS)}
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254

STABILITY OF SUBSURFACE MATERIALS AND FOUNDATIONS
The U.S. EPR FSAR includes the following COL Item for Section 2.5.4:

A COL applicant that references the U.S. EPR design certification will present site-specific
information about the properties and stability of soils and rocks that may affect the nuclear
power plant facilities, under both static and dynamic conditions including the vibratory
ground motions associated with the CSDRS and the site-specific SSE.

This COL Item is addressed as follows: )

{This section addresses site-specific subsurface materials and foundation conditions. It was
prepared based on the guidance in relevant sections of NRC Regulatory Guide 1.206, Combined
License Applications for Nuclear Power Plants (LWR Edition) (USNRC, 2007a).

< Text suppressed for clarity >

The CCNNP3 Unit 3 site covers an area of approximately 460 acres. Figure 2.5-103 provides the
site utilization plan. The following areas are identified:

1.

4.

5.

6.

Powerblock Area - Safety-related facilities in this area include the Reactor Building (RB),
Fuel Building (FB) and Safeguard Buildings (Nuclear Island, NI), Essential Service Water
Buildings (ESWB), and Emergency Power Generation Buildings (EPGB); other important
facilities are the Nuclear Auxiliary Building (NAB), the Radioactive Waste Processing
Building (RWPB), the Access Building (AB), and the Turbine Building (TB). The
Powerblock Area is enlarged in Figure 2.5-104. ,

Intake Area - Safety-related facilities in this area include the Ultimate Heat Sink Makeup

Water Intake Structure (UHS-MWIS) the Ultimate Heat Sink ElectricalBuitding {UHS-EB),

and the Ultimate HeatSink-Forebay. Other facilities are the Circulating Water Makeup
Intake Structure and the Fish Return. The Intake Area is enlarged in Figure 2.5-105.

Utility Corridor Area.
Construction Laydown Area (CLA).
Unit 3 Switchyard.

Unit 3 Cooling Basin and Cooling Tower.

The Powerblock, Construction Laydown Area, switchyard and cooling tower and basin are

collectively referred to as the CCNPP Unit 3 Area.

s

/
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2.5.4.21 Description Of Subsurface Materials

The site geology is comprised of deep Coastal Plain sediments underlain by bedrock, which is
about 2,500 ft below the ground surface for CCNPP Units 1 and 2 UFSAR (BGE, 1982). The site
soils consist of marine and fluvial deposits. The upper 400 ft of the site soils were the subject of
the CCNPP Unit 3 subsurface investigation. In general, the soils at the site can be divided into
the following stratigraphic units: |

¢ Stratum I: Terrace Sand - light brown to brown sand with varying amounts of silt, clay,
and/or gravel, sometimes with silt or clay interbedded layers.

¢ Stratum lla: Chesapeake Clay/Silt - light to dark gray clay and/or silt, predominantly clay,
with varying amounts of sand.

¢ Stratum IIb: Chesapeake Cemented Sand - interbedded layers of light to dark gray
silty/clayey sands, sandy silts, and low to high plasticity clays, with varying amounts of shell
fragments and with varying degrees of cementation. For the purposes of settlement
analysis, Stratum lIb was further divided into three sub-layers. The investigation
encountered variation of SPT values both in depth and horizontal distribution. The position
of the sub layers beneath the Powerblock Area footprint is variable and this condition
needs to be accounted for in a detailed three dimensional settlement analysis. Section
2.5.4.10 provides the details of the settlement model.

¢ Stratum lic: Chesapeake Clay/Silt - gray to greenish gray clay/silt soils, they contain
interbedded layers of sandy silt, silty sand, and cemented sands with varying amount of
shell fragments.

¢ Stratum lll: Nanjemoy Sand - primarily dark greenish-gray glauconitic sand with
interbedded layers of silt, clay, and cemented sands with varying amounts of shell
fragments and varying degrees of cementation.

N

Figure 2.5-106 provides an idealized soil column for the CCNPP Unit 3 site. The actual depth of
layer interfaces varies throughout the site. This condition is revealed by the following
subsurface profiles identified on Figure 2.5-103, Figure 2.5-104, and Figure 2.5-105:

Figure 2.5-107 Subsurface profile A-A’ at the Powerblock looking east through the
NI (local plant coordinates).

Figure 2.5-108 Subsurface profile B-B’ at the Powerblock looking east through the

, EPGBs and NI. ’

Figure 2.5-109 Subsurface profile C-C’ at the Powerblock looking south through
the Nland TB.

Figure 2.5-110 Subsurface profile D-D’ at the Powerblock looking south through
1EPBG, 3ESWB, and the RWPB. :

Figure 2.5-111 Subsurface profile E-E’ at the Powerblock looking east through the
RWPB, NAB, NI (Safeguard North), 2ESWB and 1ESWB.

Figure 2.5-112 Subsurface profile F-F' at the Intake Area, looking east through the

UHS-MWIS-and-UHS-EB.

The recommendations for soil properties (Section 2.5.4.2.5) to be used for analysis and design
of foundation are provided in tabular form for each layer identified. Table 2.5-25 presents the
depths and thicknesses of the layers encountered at the site. The data is provided for the entire
site and independently for the Powerblock Area and the Intake Area. Information on deeper
soils (below 400 ft) was obtained from literature research and it is discussed in Section 2.5.4.2.5.
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2.5.4.5.2 Extent of Excavations, Fills, and Slopes

in the area of CCNPP Unit 3, the current ground elevations range from approximately El. 50 ft to
El. 120 ft, with an approximate average El. 88 ft. The finished grade in CCNPP Unit 3 Powerblock
Area ranges from about El. 75 ft to El. 85 ft; with the centerline of Unit 3 at approximately El. 85
ft. Earthwork operations are performed to achieve the planned site grades, as shown on the
grading plan in Figure 2.5-173. All safety-related structures are contained within the outline of
CCNPP Unit 3, except for the water intake structures that are located near the existing intake
basin, also shown in Figure 2.5-173. Seismic Category | structures with their corresponding
foundation are:

¢ Nuclear Island Common Basemat (El. 41.5).
¢ Emergency Power Generating Building (El. 76).
4 Essential Service Water Buildings (EL 61.0).

¢ Ultimate Heat Sink Makeup Water Intake Structure (El. -26.5).

Excavation profiles (at the corresponding locations shown in Figure 2.5-103, Figure 2.5-104, and
Figure 2.5-105) are shown in:

Subsurface and excavation profile Powerblock Area A-A": Figure 2.5-160.

Subsurface and excavation profile Powerblock Area B-B': Figure 2.5-161.

Subsurface and excavation profile Powerblock Area D-D'; Figure 2.5-163.

¢
¢
¢ Subsurface and excavation profile Powerblock Area C-C": Figure 2.5-162.
¢
¢ Subsurface and excavation profile Powerblock Area E-E': Figure 2.5-164.
¢

Subsurface and excavation profile Intake Area F-F"; Figure 2.5-165.

These figures illustrate that excavations for foundations of Seismic Category | structures will
result in removing Stratum | Terrace Sand and Stratum Ila Chesapeake Clay/Silt in their entirety,
and will extend to the top of Stratum Ilb Chesapeake Cemented Sand, except in the Intake Area.
In the Intake Area, the foundations are supported on Stratum lic soils, given the interface
proximity of Strata llb and lic.

The depth of excavations to reach Stratum lib is approximately 40 ft to 45 ft below the final site
grade in the Powerblock Area. Since foundations derive support from these soils, variations in
the top of this stratum were evaluated, reflected as elevation contours for the top of Stratum iib
in CCNPP Unit 3 and in CLA areas, as shown in Figure 2.5-174. The variation in top elevation of
these soils is very little, approximately 5 ft or less (about 1 percent) across each major
foundation area. The extent of excavations to final subgrade, however, is determined during
construction based on observation of the actual soil conditions encountered and verification of
their suitability for foundation support. Once subgrade suitability in Stratum Ilb soils is
confirmed, the excavations are backfilled with compacted structural fill or, if necessary, lean
concrete is placed in lieu of structural fill. /
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2.5.4.5.2  Extent of Excavations, Fills, and Slopes (continued)

The properties of lean concrete are controlled through controlling its compressive strength. A
minimum 28-day compressive strength of 2,500 psi is used. Properties of lean concrete are
controlled during construction. Detailed project specifications include requirements for mix
design, placement, sampling and testing, frequency of testing, applicable standards, and
acceptance criteria. Lean concrete may be used in lieu of structural fill in the following cases:
below the foundations as leveling mats, to counteract seepage forces at the bottom of the
excavation and to help preserve soil subgrade integrity, and in restricted spaces to expedite
construction.

Subsequent to foundation construction, the structural fill is extended to the final site grade, or
near the final site grade, depending on the details of the final civil design for the project.
Compaction and quality control/quality assurance programs for backfilling are addressed in
Section 2.5.4.5.3.

Once the design foundation elevation is reached, two methods of verifying the competent
foundation soils may be used. The first method is to proof roll the entire excavated area with a
compaction vehicle or approved equivalent until the grade offers a relatively unyielding
surface (i.e., less than one inch). Any areas that exhibit excessive (i.e., greater than one inch)
rutting, pumping or yielding will be identified by the Geotechnical Engineer and the
construction contractor will undercut these areas until the intended competent Stratum is
encountered as verified by additional proof rolling. The second method is to perform in-situ
compaction testing by means of ASTM D7380-08 "Standard Test Method for Soil Compaction
Determination (Dynamic Cone Penetration)” (ASTM 2008b) and/or ASTM D1556 "Test Method
for Density and Unit Weight of Soil in-Place by Sand-Cone Method" (ASTM 2007b). Structural
backfill placement will not begin until the unsuitable material of the final excavation grade has
been verified and approval received from the Geotechnical Engineer.

Permanent excavation and fill slopes, created due to site grading, are addressed in Section

2.5.5. Temporary excavation slopes, such as those for foundation excavation, are graded on an

inclination not steeper than 2:1 horizontal:vertical (H:V) or even extended to inclination 3:1 H:V,
- if found necessary, and having a factor of safety for stability of at least.1.30 for static conditions.

Excavation for the Ultimate Heat Sink Makeup Water Intake Structure and-the Ultimate Heat
SinkElectrical Building is different than that for other CCNPP Unit 3 structures, as shown in
Figure 2.5-165. Given the proximity of this excavation to the Chesapeake Bay, this excavation is
made by installing a sheetpile cofferdam that not only provides excavation support but also
aids with the dewatering needs. This is addressed further in Section 2.5.4.5.4.

Excavation for Seismic Category | electrical duct banks and pipes in the Powerblock Area
involve the removal of Stratum | Terrace Sand in its entirety to the top of Stratum lla
Chesapeake Clay/Silt. Such excavation is required since the Stratum | layer has potential for
liquefaction, as indicated in Section 2.5.4.8.



Enclosure 4
UN#10-285
Page 23 of 37

2.5.4.10.2.3 Settlement in the Intake Area

The settlement model in the Intake Area is developed in a similar form. The model is much
simpler and the influence of neighboring structures is negligible. The size of the foundation is
very small compared to the variability in layer thickness throughout the footprint. Soil layers, as
shown in Figure 2.5-165 are horizontal. There is no additional complication introduced by
asymmetric topography. The loading sequence for the Intake Area facilities is applied in a
single step. Figure 2.5-196 provides the FEM model for the UHS MWIS-ard-UHSEB-facilities.

The total settlement at the end of construction for the facilities in the Intake Area is provided in
Table 2.5-70. The maximum total settlement is 3-53.6 in and the maximum estimated tilt is
8-70.4 in/50 ft.
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2.5.5.1.1 Characteristics of Constructed Slopes

Site grading for CCNPP Unit 3 structures will include such areas as the powerblock switchyard,
cooling tower (collectlvely identified as the CCNPP Unit 3 area), the intake area and the utility
corridor between the CCNPP Unit 3 area and the intake area. The powerblock includes the
Reactor Building, Fuel Building, Safeguard Buildings, Emergency Power Generating Building
(EPGB), Essential Service Water Building (ESWB), Nuclear Auxiliary Building (NAB), Access
Building, Radioactive Waste Building, Turbine Building, Fire Protection Building and Switchgear
Building. The intake area includes the Ultimate Heat Sink Makeup Water Intake Structure (UHS
MWIS), Circulating Makeup Water Intake Structure (CW MWIS),-UHSElectrical-Building, Forebay I
and Fish Return. All the safety related structures are in these two areas. Natural ground surface
elevations within the powerblock range from approximately Elevation 47 ft to Elevation 121 ft,
and approximately Elevation 8 ft to Elevation 11 ft within the intake area, as shown in

Figure 2.5-103. The centerline of the CCNPP Unit 3 powerblock is graded to approx1mate|y
Elevation 85 ft. The finished grade in each major area will be approximately:

¢ Powerblock: Elevation 80 ft to Elevation 85 ft.

4 Intake Area: Elevation 10 ft.

¢ Switchyard: Elevation 90 ft to 98 ft. \ J
4 Cooling Tower: Elevation 94 ff to 100 ft.
¢

Utility Corridor: Elevation 80 ft near proposed CCNPP Unit 3 to Elevation 8 ft near the
- Barge Slip.
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Table 2.5-64—{Building Elevation, Depth, Area, and Load}

“:El, | Depth .| -Area - +| Pressure- " | Eq.Shape -7 .
et A LI I T kips1, | “Tksfl ][RV
Reactor Building (RB) 415 415 26268 313477 11.9
g Fuel Building (FB) 41.5 415 14545 216806 149
-E' Safeguard Building 1 (SGB1) 415 415 9198 108064 11.7 270x 300
%"3 Safeguard 2&3 Buildings (SGB23) 415 415" 20952 200814 9.6
2 Safeguard Building 4 (SGB4) 1.5 15 9247 104079 11.3
Nuclear Auxiliary Building (NAB) 48.0 35.0 12559 122000 9.7 105x 120
N Access Building (AB) 48.0 35.0 7620 49300 6.5 95 x 80
§ Rad. Waste Building (RWPB) 47.0 36.0 16970 109700 6.5 130x 130
%’ | E. Power Gen. Buildings (EPGB) 76.0 7.0 12611 40200 3.2 84 x 150
% E. Service Water Building (ESWB) 61.0 220 16284 88700 54 105 x 155
© Turbine Building (T8) 60.5 225 101305 446600 4.4 270x 380
UHS Makeup Water Intake Structure -265 365 4284 24900 58 6368
% e (UHS MWIS) 275 375 2162 34146 Z1 28x89
E < |UHsHecticalBuilding: : EE 105 205 2660 5050 19 35%76
Notes

- (1) Equivalent Rectangular shape

Depth is based on average site grade elevation of 83 ft
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Table 2.5-65—{Bearing Capacity}

7 “Allowable Bearing. - .-
. Capacity q, [ ksf]"~
R R (STATIC .| DYNAMIC
NI Common Mat 235 35.2
NAB 9.7 170.7 179.1 35.3 52.9
EPGB 3.2 1136 102.2 34.1 51.1
ESWB 54 1457 153.8 39.3 59.0
UHS MWIS® 5871 NA 36:035.2 NA 20117 180176
UHSER® +9 NA 330 NA 10 165
Notes:

-(1) With FS = 3.0 for static conditions and FS = 2.0 for dynamic condition (minimum q,, used)
- (2) Case ¢, Dense sand over soft clay

- (3) Case b with Stratum II-C used for UHS, other scenarios are not applicable (NA).

-~
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Table 2.5-70—{Settlement and Tilt for UHS Facilities}
- A ::"' :
- Center’ "
Ultimate Heat Sink Makeup Water intake Structure (UHS 35
MWIS)
Ultimate-HeatSink-Electrical Building-{UHS-RB)Forebay 3134
Cooling Water Makeup Intake Structure (CW MIS) 3236
Notes

- (1) Adjustment for construction not incorporated.
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Figure 2.5-103—{Site Utilization Plan with Boring Locations}
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Figure 2.5-105—{Intake Area Profile Location}
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Figure Replaced
Figure 2.5-165—{Excavation Profile FF, Intake Area}
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Figure 2.5-169—{Best Estimate Velocity Profiles with Fill Placement, Intake Area}
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Figure Replaced
Figure 2.5-173—({Site Grading Plan}
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Figure Replaced
Figure 2.5-196—{UHS FEM Model}
UHS MAKEUP
COOLING WATER ; WATER INTAKE
MAKEUP INTAKE FURERRY STRUCTURE
STRUCTURE @
¢ &
—é\ @ \ -
° o \
@ «® o0 ¢ (4o (O dBe
@
© 2,
73

Expansion Joint

Note: Numbers correspond to the settlement and tilt calculation points in the settlement analysis model.
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Figure 2.5-198—{Site Grading Plan with Slope Cross-Sections}
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Figure Replaced
Figure 2.5-201—{Location of Excavation Cross-sections in CCNPP Unit 3}
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Figure Replaced
Figure 2.5-404—{Settlement Monitoring Instrumentation at the Intake Area}
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Table 3.2-1—{Classification Summary for Site-Specific SSCs}
(Page 1 of 9)

! B
] : ] ! !
0§ 25 f r
KKS System | I 8 &% $ _ i 10CFR50 ,é e
or : ; 2E ';T &, E N { AppendixB : S o { Comments/
Component ' @ As E] 2. 4 ‘5rProgram ! 3 £ : Commercial Code
Code i §SC Description [ MUZ! OG. & 2 (Note5) | Z (Note 10)

Table 3.2.2-1 of the U.S. EPR FSAR contains the following conceptual design information for the SM, SN Cranes, Hoists, and
Elevators category for: UKE, Access Building, and UBZ, Buried Conduit Duct Bank. N

UKE
Buned Condunt Duct Bank UBZ]) f o

“The US. EPRFSAR descrlptlons provuded in US. EPR FSAR Table 32241 regardmg the SM SN, Cranes Ho:sts, and Elevators
category for: UKE, Access Building, and UBZ, Buried Conduit Duct Bank are applicable to CCNPP Umt 3, and are incorporated by
reference . "
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Table 3.2-1—{Classification Summary for Site-Specific SSCs}

(Page 2 of 9)

KKS System
or
Component

Code , SSC Description

Seismic Category

Classifi_c_etion
(Note 2)

Note 1)

i

‘10CFR50

v

" Appendix B ‘

Program
"(Note 5)

i
b
f
!
i
‘
f

:

i
H
E
t
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, Commercial Code

£
cm
LR
S Z (Note10)
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- Water System Electrical
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1
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¥
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i
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Table 3.2-1—{Classification Summary for Site-Specific SSCs}
(Page 3 of 9)

KKS System
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Code

A
i
%
}
;

§ SSC Description

Classification

Quality Group
Classnifieat»ion

1 T0CFR50
Appendlx B
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: Commercial Code

§
§
;
£
$
i
1
H
i
{ {

"
&
2

Seismic Category

(Note 2)

i
i
{
H
§
§
H
3
¢
i
|
{

Location

PAB

GW Raw Water System, intludes Essentlall Service Water Normal Makeup Supply B

W

§ Circ Water Makeup Piping

Clrc Watehr»Chemlcal Treatment NS o

{Piping ,%
. c|rc Water Coollng Tower 7
B|0Wdown Plplng , {

o
i

CII‘C Water Bypass P|p|ng

Travehng Screens ' W_
akeup prplng Valves

: Makeup Piping

‘ DIStI’IbUtIOn Equipment

i Desallnrzanon Transfer Pumps "TINs

- Instrumentation and Controls in NS

4 Crrc Water System Electrical T

s PN L S A s

;r; Desalinization \ Transfer Pump - %x NS
W.EMN..S, .
Tanks

' : (Note 5) Z ! (Note 10)

1 E yNSC ;No UPE/UZT {AWWA/

B L o o zASMEBBH

TUE T INSC T YNo ”’""“g’Uz“ﬁU’EE/:ASME B311
b YRR

s
'E
{

INSC  iNo TUQA/ | AWWA/
- vz >ASMEB311

Wl e w s o i Y e en s s e 2 e ke S e

“iNo fuQa/ :AWWA/ASMEB311

'NsC” T TNo IUPQ [ASMEBSLVANSI
; ] i : (Note 8)

INSC  iNo {UPQ | (Note 8)

TTUPQ I ASMEB3T
1 UPQ ASME B31.1
' UPQ . ASME Section VIil

; ination/Water Treatment ,
LBqulng i

GR Sewage Water Treatment System o L
' Waste Water Treatment Facnllty NS

e

SR
GR

“GR

Plplng ‘ I NS -

) Fllters
: Pumps .

| System Electrical Distribution
) Equlpment

‘DebrisTank 7 NS
; Maceratlng Pumps i NS
t

| Aeration Chamber INS

1
Maceratlng Pump Motors H\]S

[PPSR NS [ P e T

L1BC

ASME B31.1

VEOE-

TASME 331 T(Note 8)
 ASMEB31.1

ASMEB31.1
 (Note 8)
cs 'No

UNsc T INe T UGU/UZT'ASME
; R ’  B3LI/ANSUNEMA

'NSC  INo . UGU/UZT | (Note 6)
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Table 3.2-1—{Classification Summary for Site-Specific SSCs}
(Page 4 of 9)

“ § f - i :

: SR - P §' | ; ‘

: , 2 528 & ! i :
KKS System | L §_1 6§ O _[1WCRS0 |
or { Loaer=l pe! ¥ 'N‘nAppendle S ™ Comments/

: t 2T el =G Eg - .
Component L R eg 8 gg a ‘5;Program i S & ' Commercial Code
Code ; SSC Description i AUZ; 00! AZ(Note5) | S Z'(Note10)

AGR ! Aeratlon BIower _i NS b E : NSC ‘ : Nt_) ) ! UGU/UZT (Note 6)
GR lUnderground Plplng sNS jéE INSC i No 7 _d‘ UGU/UZT ASME B31.1
GR o Sewage Treatment System Prplng i NS o fE SC  {No - UGU/UZT ASME B31 1
GR ySewage System Electrical ;NS gN/A :;NSC iNo /UGU/UZT (Note 8)
; Distribution Equipment i I S IR »

‘ UYF USU Securlty Access Facrlity, |ncludmg Warehouse

) _' Storage / Warehouse

UY_T: ) Secunty Access Buuldlng ) S*
S

Securlty Access Electrical
 Distribution Equipment !

LUYF

vl e e e
JBC |
{ (Note 8)

!

3 Piping )

J  Valves

{ tempressed Gas Tanks )

eCentra| Gas Supply Electrical |
Drstrlbutlon Equipment

GK Potable and Samtary Water Systems . T

GK ) ¥ Prprng

T VaIves e
GK ‘Tanks
oK sPump T T

GK

3 Motors
i Potable Water System Electrical
: Distribution 1 Equipment !
SG SGA SGAO SGM Flre Water Supply System
SGA Frre Water Distribution System,
s including valves and hydrants,
i Balance of Plant (Not providing !
. Safe Shutdown Earthquake
Protectron) '
; Fire Water Distribution System,
S vincluding valves and hydrants, |
 Balance of Plant (Safe Shutdown |
i Equipment Protection following :
| SSE) ;

INS-AQ

ﬁDOTStandards o

! N/A

TONA TINSe T

o N§c No
! ,
R

ll SSE

: Yes

i(Note 8)

{ASME B31.

e

) "'*"AWWK& 00/ASME
;e

i iAsrvus B31.1/ANSI
,(Note 8)

) L(Note 8)

) (Note 8)

NFPA 24 T
i NFPA 25
NFPA 214
{ { NFPA 804
; (Note 8)
% NFPA24
i NFPA 25
! NFPA 804
| ANSI/ASME B31.1
 (Note 8)

i Fire Water Storage Tanks NS-AQ D [I-SSE  : Yes UsG/ UZT 'NFPA 20
f : T i NFPA 22
| t NFPA 25
§ ,‘ I AWWA D100.
gf g ACI 395/ANSI/AISC
! | N690/ASCE 4-98
/ 3 {ASCE 43
; E | < ANSI/ASME B31.1
g 3 \ {ASCE 4

o - _i P P i B r(NoteS)

usQ + Fire Protection Bmldmg :NS-AQ f:N/A I-SSE 1 Yes {USG/UZT | ASCE43 )
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Table 3.2-1—{Classification Summary for Site-Specific SSCs}

(Page 5 of 9)
i P §
E‘ e lgel B ! :
I -BE-F -1 %
KKS System | i §_ og;, u_T10CFR50 ! g i
or ' 2 -.E - | BE| E : ' Appendix B 3 2 : { Comments/
Component | &A% S 2| 4 5:Program | S % | Commercial Code
Code s SSC Description t AUZ OU: & Z:(Note5) ! S Z:(Note 10)
SGM Dlesel Engine Driven Pumpsand :NS-AQ :D I-SSE " Yes 1USG "NFPA 20
' Drivers and subsystems, g i f { NFPA 25
fincluding diesel fuel oil supply | ! , ; ; NFPA 804
i ; ; i i | ASCE 43
3 g ? ! ! ; | ANSI/ASME B31.1
. Q | X : ; { (Note 8)
SGM *Electric Motor Driven Pumpand  {NS-AQ {D  INSC  {No {USG INFPA20
, Driver { : ! i NFPA 25
; ,s i ; : ! NFPA 804
: f I ) { (Note 8)
SA  Ventilation Equipment ”NS-AQ ) - SSE 1 Yes 1 USG ( NFPA 20 -
i ! ! ; . NFPA 90A
i | ; ! : ! | ASME AG-1
? z i : ASME N-509
f | ff § ? ' ASCE 43
i 1~ P  (Note 8)
SGM i Jockey Pump and driver 'Ns-AQ (D INSC T iNo T THuse INFPA20
? ; i | ; i NFPA 25
i i ! : | i NFPA 804
SG ! Fire Protection Makeup Pupmg { NS-AQ 3 D f NSC ‘ No x uzt ] NFPA 22
< and Valves From Raw ‘ ‘ s $ k ; NFPA 25
+ (Desalinated) Water Supply ¢ { i ] ' i (Note 8)
M System )
Fire ystems
| Fire Suppression Systemsand | NS-AQ ‘D INSC  iNo usT
! Standpipes and Hose Stations for | f | E u UTG NFPA 14
| Site Specific Buildings other than i b | ; UYF i NFPA 25
 UHS Makeup Water Intake i L uPQ NFPA 804
| Structure,UHS Electrical-Building; f ? ;‘ ! 5 (Note 8)
and Fire Protection Buﬂdmg : L F e
- ;, Fire Suppression Systems for UHS ; NS-AQ 1D al 'No UPF, USG | NFPA 13
i Makeup Water Intake Structure- 5 ! ‘ i ‘ NFPA 25
| UHS Electrical Building, and Fire | 2’ ; i - NFPA 804
: Protection Building i i : I ANSI/ASME B31.1
Standplpes and Hose Stations for ¢ NS AQ , D f II-SSE t Yes UPF NFPA 14
" UHS makeup Water Intake : , 5 { ; { NFPA 25
! Structure-and-UHS Electrical- g i ! ' i : NFPA 804
{ Building g § : ; Z . ANSI/ASME B31.1
; i : |
Other Slte Speaf’ ic Structures
"UBA  Switchgear Building T UINS-AQT TN/A I i No [UBA  TIBC/AISC341/AISC
i t i i £ 360/ACI 318/ACl
é ;f f ; : ! { 349/ANSI/AISC N690
UMA *Turbine Building INSAQ TR/AT N i No {UMA TIBC/AISC 341/A1SC
‘ : ! ; : ; '360/ACI 318/ACI
: o ; ; ! o | 349/ANSI/AISC N690
UAC ! Grid Systems Control Building ' ;NS iN/A 1 CS iNo { UAC J IBC
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j i i :
o la. B |
: . 8§ 3§ & | | 2
KKS System | ' ®§ . &6%8 O _jwcrrs0 | _
or ! i 2 & 7;: L2 & E ?i AppendixB | 8 7‘:: f Comments/
Component | | @a% §4 &% Pogram | 8 ¥ Commercial Code
Code | SSC Description ' AUZ, U & Z|(Notes) E S 2! (Note10)
uQz  Electrical Duct Banks traversing | S , N/A 1 . Yes §UJK/ t ACI-349
: from the Safeguards Buildings to ! ! ! { uzv/ ;
the Four Essential Service Water | ; +UQB/ !
- Buildings and Both Emergency : uBP :
i Power Generating Buildings ; , : i
uaQz Electncal Duct Banks traversing INS N/A gcs No UK/ Y1BC
! from the Safeguards Buildings to : ‘ : : -UZT/UBA!
: the Switchgear Building ! ' ! ! { )
i Electrlcal Duct Banks traversmg ; NS x N/A iCS iNo UBE/ ‘ I1BC
 from the Emergency Auxiliary ; ‘ UZT/ UK |
¢ Transformers to the Safeguard | i : ! !
Bwldlngs : ] i ;
UBZ ; Electncal Duct Banks traversmg 1 NS \ j ; No { UBA/ i 1BC
: from the Switchgear Buildingto | ! ; uzr/ !
| the Desalination Plant, : ; VoA
| Circulating Water Pump Building, ! i { tUQA/ ¢
‘ ; Cooling Tower, Switchyard ; ; {URA/ ;
Control House, Site Specific ¢ | ! TUAC/ f
Auxmary Transformer, Sewage g f 3 {UAA/ ;
{ Treatment Plant, and CW Makeup : ; ! { I UGV/ UPE |
i Water Intake Structure j I i z e
; Electrical Duct Banks traversing | NS IN/A - 1CS i No fuzr {BC
 between miscellaneous , i § i | ;
i conventional seismic category | ‘ i ; ;
L huildi ! | i : !
_bulldings L SRS SRS N -
i ) i ?
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g

5 85 ¢
KKS System & S8 3 | 10CFR50 c
or Z‘S":: f D& E ii Appendix B g "f Comments/
Component k4 E %, & % Program | S %  Commercial Code
Code SSC Description WUZ OU: & Z (Note5) S Z ! (Note 10)

Notes:

1. Asdefinedin U.S. EPR FSAR Section 3.2.1, the US EPR safety classifications, as supplemented by the UniStar Quality
Assurance Program Description (QAPD) classifications, are:
S- Safety-related (UniStar QAPD classification - QA Level 1)
NS- Non-safety-related
NS-AQ- Supplemented Grade (UmStar QAPD classification - QA Level 2)

2. Asdefined in Section 3.2.1 and U.S. EPR FSAR Section 3.2. 1, the Seismic CIaSSIf“ cations are:
| - Seismic Category |
Il - Seismic Category I
II-SSE ~ Seismic Category |l Fire Protection structures, systems, and components that are required to remain
functional during and following a safe shutdown earthquake to support equipment required to achieve safe
shutdown. The following Fire Protection structures, systems, and components are required to remain functional
during and after a seismic event: 1) Fire Water Storage Tanks; 2) Fire Protection Building; 3) Diesel driven fire pumps
and their associated subsystems and components, including the diesel fuel oil system; 4) Critical support systems
for the Fire Protection Building, i.e., ventilation; and 5) The portions of the fire water piping system and components
(including isolation valves) which supply water to the stand pipes in buildings that house the equipment required
for safe shutdown of the plant following an SSE. Manual actions may be required to isolate the portion of the Fire
Protection piping system that is not qualified as Seismic Category !I-SSE.
CS - Conventional Seismic : :
NSC - Non-seismic

3. Locations are defined in the table that follows:

KKS Designator Location

UAA Switchyard o

UAC Grid System Control Bmldmg

UBA T Switchgear Bwldmg

UBE Auxiliary Power Transformers

UBP Emergency Power Generating Building
uGv Sewage Treatment Plant Building

UK Safeguard Buildings Electrical

UMA ' Turbine Building

UPF UHS Makeup Water Intake Structure
uPE Circulating Water Makeup intake Structure

uQs _ Essential Service Water Pump Bmldmg

/ ' UQA k Circulating Water Pump Building
' "URA Cooling Tower Structure o

'UsG Fire Water Storage Tanks and Fire Protect|on Building
usT Workshop & Warehouse Building
usu " Storage / Warehouse o

UtG Central Gas Supply Building

"UYF Security Access Building T

vz Outdoor Area

UPQ T Water Treatment Building.
uQz Buried piping and pipe ducts for service water systems and cables -
UBZ Buried conduit duct bank from Switchgear building to transformers
UGU ' Wastewater &;scharge structure
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: —= : -
L0 ; :
s s § | ‘
8 08 & | |
KKS System 68 O _[10CFRS0 [
or 2ET ZE ‘E‘ N AppendixB | S §3Comments/
Component g4g B4 S35 Pogram | § ¢ Commercial Code
Code SSC Description AUZ OU: & Z (Note5) S Z(Note 10)

4. Acronyms are defined below:

KKS Code Description
GW Raw water supply systém
GK Potable and samtary water systems
GKB Potable and sanitary water distribution system
GR Sewage water treatment system
PA Circulating water sdpply system
/ PAA Clrculatmg water screening pléﬁr;"c
PAB Circulating water piping system
PAC Circulating water pump system _

"PED Essential service water recirculation cooling system
Ql Central gas distribution system -
SG _ Stationary fire protection systems
SGA Fire water distribution system, conventional area
SGAO Fire water dlstnbutlon system outside of buildings

'SGM Fire protectlon eqmpment

5. Those SSC classified as “NS-AQ” (for Safety Class) and classified as “Yes” for 10 CFR 50 Appendix B will be subject only
to those quality assurance requirements of Appendix B that are pertinent to that SSC based on the potential affect
of the SSC on safety-related structures.

These components will be designed to the Manufacturer’s Standard of Design “

7. Quality Group classification is applicable for pressure retaining and radioactive containing SSC's. This does not apply
to electrical equipment, or component structures. The quality group classification of those components will be N/A.

8. Appllcable codes and standards for the electrical components in Table 3.2-1 are prov1ded in U.S. EPR Section 8.1.4.3.

9. TheUHS makeup dual flow travelmg screens are designed to withstand design basis seismic loads without a loss of

their mechanical function and are designed to permit manual operator rotation and cleaning of the screen panels.
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Table 3.2-1—{Classification Summary for Site-Specific SSCs}

(Page 9 of 9)

v O I R R
| 5 ! 85 £
KKS System | PR 6% &8 10CFR50 ; c !
or f P LET pEl ¥ N /AppendixB ! S ™:Comments/
i 2R el =25 E 9. S oo
Component & ge B 2 ngrogram j S ‘5£Commer¢:|alCode
Code | SSC Description [ AUZ G & Zi(Note5) | S Z  (Note10)
10. Applicable Code Editions: '
Commercial Code Editlon
e 2004 e — - e
ACi 349 ) )
ANSVAISCN690  1994(R2004)2 B )
e - (w/ 200 e e . —
ASMEB31.1 2004 o ’
ANIE Section Vill ™ 3p0g T T e . .
DOT Standard Latest editions endorsed by DOT regulations in 10 CFR Title 49
NFPA 13 2007
NFPA 14 2007
NFPA 20 2007 '
NFPA 22 2003
NFPA 24 2007
NFPA 25 2002 T
"NFPA 90A 2002 (with 2003 & 2005 errata)
NFPA 214 2005
NFPA 804 2006
ASME/ANSI N509 2002 (w/ 2003, 2005 errata)
ASME AG-1a 2003 w/ 2004 addenda
ASCE 43 2005
ASCE 4 1998, reprinted in 2000
AWWA D100 2005
AWWA Latest editions issued as of detailed design
ANSI/AISC 341 2005
AlSC 360 2005
ACI318-05/318R05 2005 o

11. Applicable codes and standards for the electrical components in Table 3.2-1 are provided in the US. EPRESAR

Sectlon 1 43

712, These components will be de

signed to the Manufacturer's Standard of design.
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3.3.2.3 Effect of Failure of Structures or Components Not Designed for Tornado Loads

{Non-safety-related structures located on the site and not included in U.S. EPR FSAR Section
3.3.23 include:

<>

Fire Protection Water Tanks

Fire Protection Building

Storage / Warehouse

Central Gas Supply Building

Security Access Facility

Switchgear Building

Grid Systems Control Building

Circulating Water System Cooling Tower

Circulating Water System Pump Building

Circulating Water System Makeup Water intake Structure
Circulating Water System Retention Basin
Desalinization/Water Treatment Plant , _ ~
Waste Water Treatment Plant

Forebay

Demineralized Water Tanks

LR JEE JEE JEE JEE JEE K N R SR R SR R

Except for the Switchgear Buﬂdmg—Ferebay— and concrete portions of the Circulating Water
System (CWS) Makeup Water Intake Structure (MWIS), the non- safety-related buildings are
miscellaneous steel and concrete structures, which are not designed for tornado loadings.
These structures are distant enough from safety-related structures that their collapse due to
tornado loadings would not result in adverse interaction with any safety-related structure.
During detailed design of such structures, their heights and separation distances from
safety-related structures will be maintained such that the failure of these structures due to
tornado loadings will not affect the ability of safety-related structures to perform their intended
safety functions. Missiles generated by the collapse of these structures during tornado loadings
are enveloped by the design basis tornado missile loads described in U.S. EPR FSAR Section
3.5.14.
The Switchgear Building and-Ferebay-havehas a potential for interaction with safety-related
structures and areis designed to withstand the effects of tornado loadings. The structural
system of the Switchgear Building employs engineered pressure relief sliding panels to
mitigate the effects of tornado loadings. Conservatively, the concrete portion of CWS MWIS is

“ designed for tornado loadings.}
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3.4.2

EXTERNAL FLOOD PROTECTION

{This section of the U.S. EPR FSAR is incorporated by reference with the supplements as
described below:

The maximum groundwater elevation in the U.S. EPR FSAR generic design is 3.3 ft (1 m) below
finished grade. The maximum groundwater level at the CCNPP Unit 3 Powerblock is
approximately 30 ft (9.1 m) below finished grade as discussed in Section 2.4.12.5.The U.S. EPR
FSAR requires the Probable Maximum Flood (PMF) elevation to be 1 ft (0.3 m) below finished
yard grade. This requirement envelopes the CCNPP Unit 3 maximum flood level for all
safety-related structures, except the Ultimate Heat Sink (UHS) Makeup Water Intake Structure
and-the UHSEleetrical Building. The UHS Makeup Water Intake Structure and-the UHS Electrical
Building-areis located at the shoreline. Since the UHS Makeup Water Intake Structure and-the-

UHSElectrical-Building-areis classified as a safety-related building,s-theyit will be designed to
meet the requirements of Regulatory Guide 1.27 (NRC, 1976). The UHS Makeup Water Intake

Structure and-the UHS-Electrical- Building-areis designed to be watertight to prevent internal
flooding of the buildings. The UHS Makeup Water Intake Structure and-the UHS Electrieal- /
Building-areis discussed in Section 2.4.10, Section 3.4.3.10, Section 3.8.5 and Section 9.2.5.}

3
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3.4.3

ANALYSIS OF FLOODING EVENTS

3.4.3.1 Internal Flooding Events

{No departures or supplements.}

3.4.3.2 External Flooding Events
The U.S. EPR FSAR includes the following COL Item in Section 3.4.3.2:

A COL applicant that references the U.S. EPR design certification will confirm the potential
site-specific external flooding events are bounded by the U.S. EPR design basis flood values
or otherwise demonstrate that the design is acceptable.

This COL Item is addressed as follows:

{U.S. EPRFSAR Section 3.4.3.2 states: “The Seismic Category | structures are not designed for
dynamic effects associated with external flooding (e.g., wind, waves, currents) because the
design basis flood level is below the finished yard grade”” The design of the CCNPP Unit 3
safety-related structures is consistent with this statement, except the UHS Makeup Water Intake

Structure-and-the UHSEleetrical-Building. Flooding of these-structuresthis structure is
addressed in Section 3.4.3.10.}



Enclosure 5
UN#10-285
Page 14 of 51

3.4.3.10 Ultimate Heat Sink Makeup Water Intake Structure Flooding Analysis
The U.S. EPR FSAR includes the following COL Item in Section 3.4.3.10:

A COL applicant that references the U.S. EPR design certification will perform a flooding
analysis for the ultimate heat sink makeup water intake structure based on the site-specific
design of the structure and the flood protection concepts provided herein.
\
This COL Item is addressed as follows:

{The maximum flood level at the UHS Makeup Water Intake Structure and-UHS Electrical- I
Buildinglocation is elevation 33.2 ft (10.11 m) as a result of the surge, wave heights, and wave
run-up associated with the PMH as discussed in Section 2.4.5. The UHS Makeup Water Intake
Structure and-the UHS Electrical-Building-would experience flooding during a PMH. Fhese- ’ I
struetures-areT his structure is designed to withstand the static and dynamic flooding forces,

and the UHS Makeup Water pump room areas and electrical rooms are designed to be

watertight. The flood protection measures for the UHS Makeup Water Intake Structure and-UHS- I '

Eleetrical Building-are described in Section 2.4.10.

In the event of flooding due to equipment or piping failure within a UHS Makeup Water pump
room, the affected division of the UHS Makeup Water System is assumed to be lost. The flood
protection measures for the UHS Makeup Water Intake Structure and-UHS-Electrical-Building- I
ensure that a flood in one division will not impact another division. Thus, there would be two
divisions of the UHS Makeup Water System available for fulfillment of the safety function, if one
division is assumed to be unavailable due to maintenance.}
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3.5.14 Missiles Generated by Tornadoes and Extreme Winds
The U.S. EPR FSAR includes the following COL Item in Section 3.5.1.4:

A COL applicant that references the U.S. EPR design certification will evaluate the potential
for other missiles generated by natural phenomena, such as hurricanes and extreme winds,
and their potential impact on the missile protection design features of the U.S. EPR.

This COL Item is addressed as follows:

All Seismic Category | structures that make up the U.S. EPR standard design meet the most
stringent Region | tornado intensity requirements of Regulatory Guide 1.76 (NRC, 2007a). The
associated tornado wind speeds (230 mph (103 m/s) maximum) represent an exceedance
frequency of 1E-07 per year. Region | tornado missile parameters are reflected in U.S. EPR FSAR
Table 3.5-1 and are used in the standard design of all Seismic Category | structures.

< Text suppressed for clarity >

Likewise, the U.S. EPR standard design of all Category | structures outside the NI base mat are
constructed of reinforced concrete and all wall and roof slabs meet the Region | design-basis
missile spectrum, including the automobile missile gwdance of Regulatory Guide 1.76 (NRC,
2007a) for all structural elevations. {An exception to the previous statement is that for the
Essential Service Water Cooling Tower, the automobile missile impact is considered on all wall
elements at all elevations, but not the roof slab. The highest elevation within the 0.5 mile (0.8
km) radius at CCNPP Unit 3 is at an approximate elevation of 130 ft (39.6 m). Adding the 30 ft
(9.1 m) requirement, all elements below elevation 160 ft (48.8 m) require evaluation of the
automobile missile. Normal grade elevation at the Essential Service Water Cooling Tower and
pump structures is approximately 82 ft (25 m). Therefore, structural elements less than 78 ft
(23.8 m) high require automobile missile evaluation. The height of the Essential Service Water
Cooling Tower is approximately 96 ft (29 m) and the adjoining pumphouse roof slab is at
approximately 63 ft (19 m) elevation. Automobile missile impact is considered in pumphouse
structure roof slab design but is not postulated for the Essential Service Water Cooling Tower
roof slab design because the elevation of this roof slab is above the maximum height at which
. evaluation of the automobile missile must be evaluated. ‘

The site-specific Seismic Category | Ultimate Heat Sink (UHS) Makeup Water Intake Structure
and-UHS-Electrical Bullding-areis constructed of reinforced concrete, and the missile barrier
walls and roof slabs meet Region 1 design-basis missile spectrum, including the automobile
missile guidance of Regulatory Guide 1.76 (NRC, 2007a). On this basis, the site-specific
conditions are conservatively enveloped for all required elevgtions.

Thus, by the standard U.S. EPR meeting the Region | tornado missile spectrum requirements for
all Category I structures, the site-specific conditions at CCNPP Unit 3 are in compliance with all
Regulatory Guide 1.76 (NRC, 2007a) tornado missile requirements.}
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Valve
Identification
Number'

Description /Valve Function

Valve
Type?

ASME

Valve Code

Actuator?

Class*® @

ASME OM
Code
Category ®

Active/
Passive®

Safety
Position”’

Test

i

Test

Required ® | Frequency®

Comments

BE

Mo 3

A

A

e
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A

A
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Valve
Identification
Number’

H

| Description /Valve Function

Valve :
! Type?®

Valve
Actuator

" ASME ; i ASME oM
' Code § Code
Class‘ { Category

Active/

Passive®

¢ Safety
Position’

Test Test
Requlred" Frequency

9o} Comments

30P AA190A

! UHS Makeup Water Pump Air Release/Vacuum
! Breaker Valve Train 1

"30PEDT0AA201A

'30PED10AAQ0TA

"30PED10AAQQ5A

30PED10AACO6A -

7 UHS Makeup Water Pump Initial Fill [solation

I UHS Makeup Water Pump Discharge Check

Valve Train 1

; Valve Train 1

" VUHS. Makeup Water Pump Initial Fill Check Valve !

Traln 1

: Valve Train 1

T UHS Makeup Water Train 1 Test Bypass isolation |

! Valve
{ UHS Makeup Water Pump Discharge Strainer
Debris Removal Valve Train 1

| UHS Makeup Water Pump Discharge lsolation” |

ﬂ

CKZ

A

3 B
3 o C

“ UHS Makeup Water Pump Discharge Strainer

BE MA 3 B

{ Isolation Valve Train 1

U!;:mage Heat §|nk (UHS) Makeup Water System -Train2

‘30PED20AADG2A "

' 30PED20AA190A ~

'30PED20AA201A

"30PED20AAQGIA

e L o s ooty et

" UHS Makeup Water Purnp initial Fill Check Valve ("

LJ HS Mg'kggp Water Pum p  Minimum Flow Valve

Traln 2

UHS Makeup Water Pump Air Release/Vacuum
; : Breaker Valve Train 2

{ UHS Makeup Water Pump Discharge Check |
gValve Train 2

UHS Makeug Water Pumg D|§charge isolation
: Valve Train 2

: Train 2

‘30PED20AAQOSA

30PED20AAQQ6A

: UHS Makeup Water Pump Initial Fill Isolation

 UHS Makeup Water Train 1 Test Bypass Isolation
: Valve

1 UHS Makeup Water Pump Discharge Strainer | .o}

Debris Removal Valve Train 2

e 2

B

-é,
:
i
I
!

: ET’

(]
i

Elul élz

m
=

o
@
3
3

Bl 2v
N DI S
H - H
S o 20
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Table 3.9-1—({Site-Specific Inservice Valve Testing Program Requirements}
(Page 3 of 5)

Valve
Identification
Number'

§

Description /Valve Function

3
:
i e

Valve :

Type? : Actuator

Valve

{ ASME ; ASME OM
. Code .
{ Class* : Category®

3

Code

Active/
! Passive®

i

Safety

i . } .
i Position’ | Required®

Test

Test
Frequency ®

Comments

"30PED30AA190A

Ultimate Heat Sink (UHS) Makeup Water System - Train3
"30PED30AA002A | UHS Makeup Water Pump Minimum Flow Valve |

UHS Makeup Water PumpT)igchargg Strainer

Isolation Valve Train 2

%;Train 3

“ UHS Makeup Water Pump Air Release/Vacuum |

i Breaker Valve Train 3

i

30PED30AA201

UHS Makeup Water Pump Discharge Check

Valve Train 3

30PED30AAOOTA’

e+ e Arm e e g

' QS Makeup Water Purp Initial Fill Check Valve

UHS Makeup Water Pump Discharge Isolation
‘Valve Train 3 ™

BE

RV

BE MO

SA

:

i Train 3
- o UHS Makeup Water Pump Initial Fill isolation

Valve Train 3

" UHS Make ater Train 1 Test Bypass isolation

i Valve

UHS Makeup Water Pump Discharge Strainer

Debris Remova] Valve Train 3

B T UHS Makeup Water Pump Discharge Strainer |

- Isolation Valve Train 3

Ultimate Heat Sink {UHS) Makeup Water System - Traind

'30PED40AA002A "} UHS Makeup Water Pump Minimum Flow Valve | -

:Train4

30PEDA0AATI0A | UHS Makeup Water Pump Air ReleaseNacuum |

i Breaker Valve Train 4
30PED40A ”A'z"é']'A'é UHS Makeup Water Pump Discharge Check ¢
" iValveTrain 4 ‘

BE

"30PED40AA00TA %QH§NMMMQMKQQQ Water Pump Discharge Isolation
i Valve Train 4 ;

- 777, UHS Makeup Water Pump Initial Fill Check Valve

E;Train 4

P

PL

b o

2Y
2Y

——
o ;Lv»— e — - g
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Table 3.9-1—{Site-Specific Inservice Valve Testing Program Requirements}

(Page 4 of 5)
Valve ASME | ASME OM -
Identification Description /Valve Function .:_’ a"; Ac‘t’::::r ;. Code Code :a cstsli\:/ee/‘ P:saift?gi 7 | Re T:isrte d® Fre 1::: s . Comments
Number® B yp : Class® | Category® 9 quency
- UHS Makeup Water Pump Initial ﬁll Isolation i ET Q
Valve Train 4 GL MO. 3 B A < PL 2Y
30PED40AAQ005A | UHS Makeup Water Train 1 Test Bypass Isolation | .. ' ET Q
Valve , BE MO 3 8 A C pL 2y
"30PED40AAQ06A | UHS Makeup Water Pump Discharge Strainer ' ; EL Q i
Debris Removal Valve Train 4 GL MO 3 B A c Pl 2Y
~ 777 UHS Makeup Water Pump Discharge Strainer B | o ET 32
: |solation Valve Train 4 BE MA. 3 B L Qo Pl 2Y
qﬁ?écllangogg Manual Vaives - o i T -
Later UHS Makeup Water System Manual Valves Various!  MA 3 B P o/C E 2\;2 _See:;lo;e
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Table 3.9-1—{Site-Specific Inservice Valve Testing Program Requirements}
(Page 5 of 5)

Valve :
Identification Description /Valve Function
Number’

, T ASME , ASMEOM | , .
i Valve . Valve : Code = Code | Active/ : Safety . Test Test

. Type? ’;Actuator’?g Class® Category® : Passive® : Position’ iRequired“i Frequency ® .

H

' Comments

Notes:
" 717 The U.'s.EPR subscribes to the Kraftworks Kennzeichen System (KKSJ for coding and nomendiature of S5Cs.
2.  Valve Type

GB - Globe

GT - Gate

CK - Check

RV - Relief

RD - Rupture Disk

DI - Diaphragm

BF - Butterfly

PL - Plug
3. Valve Actuator [

* MO - Motor-operated

SO - Solenoid-operated

AO - Air-operated

HO - Hydraulic-operated

SA - Self-actuated

MA - Manual -

PA - Pilot-actuated
4.  ASME Code Class as determined by quality groups from Regulatory 1.26.
5. ASME Code Category A, B, C, D as defined in ASME OM Code 2004, Subsection ISTC-1300
6
7

ASME functional category as defined in ASME OM Code 2004, Subsection ISTE3360[STA- 2000, T
Valve safety function positions(s), specify both positions for valves that perform a safety function in both the open and closed positions. Valves are exercised to the
position (s) required to fulfill their safety function(s). Check valve tests include both open and closed tests.

8. Required tests per ASME OM Code 2004, Subsection ISTC-3000
LT - Leakage test per Table ISTC-3500-1 and ISTC-3000
ET - Exercise test per Table ISTC-3500-1 and ISTC-3510-1, nominally every 3 months
Pi - Position indication verification per Table ISTC-3500-1 and ISTC-3700
ST - Stroke time per test per ISTC-5000 (in conjunction with exercise test).

9. Test frequencies abbreviations per NUREG-1482, Revision 1:

Q test performed once every 92 days
CS - test performed during cold shutdown, but no more frequently than once every 92 days
RF - test performed each refueling outage
2Y - test performed once every 2 years
5Y - test performed once every 5 years (per ASME OM, ISTC-3540)
10Y- test performed once every 10 years
RV - test relief valve at OM schedule.
10. Table entries for manual valves will be developed during detailed design engineering. : -
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Enclosure 5
UN#10-285
Page 21 of 51

3.10

SEISMIC AND DYNAMIC QUALIFICATION OF MECHANICAL AND ELECTRICAL EQUIPMENT

{
{This section of the U.S. EPR FSAR is incorporated by reference with the supplements and
departure as described in the following sections.

For CCNPP Unit 3, seismic qualification of equipment located in the EPGB and ESWB is
performed using the In-Structure Response Spectra (ISRS) provided in Section 3.7.2.5 instead of
the U.S. EPR FSAR ISRS.

For CCNPP Unit 3, seismic and dynamic qualification of mechanical and electrical equipment
(identified in Table 3.10-1) includes equipment associated with the:

¢ UHS Makeup Water System, including the UHS Makeup Water Intake Structure and-the-
UHS-Eleetrical Building; and

4 Fire Protection System components that are required to protect equipment required to
achieve safe shutdown following an earthquake, including the Fire Protection Building
and Fire Water Storage Tanks.

Results of seismic and dynamic qualification of equipment by testing and/or analysis were not
available at the time of submittal of the original COL application. Thus, in conformance with
NRC Regulatory Guide 1.206 (NRC, 2007), a seismic qualification implementation program is
provided. As depicted in Table 3.10-2, the qualification program will be implemented in five
major phases.

< Text suppressed for clarity >



Table 3.10-1—{Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment} .
' {Page 1 of 18)

Local Area i Radiation . ; N
Name Tag KKS ID . EQ Environment | 2 De5|g'nated Safety Class EQ I.’rogr.am
. s Tag Number Environment Function Designation
(Equipment Description) (Room (Note 1) Zone (Note 3) {Note 4) (Note 5)
s § Location) (Note 2)
wQiltimatg Heat Sink (UHS) Makeup System ) » - -
Train 1 B ) e
VUHS Makeup Water Pump Train 1 W3OPED1 0APOO1 30UPF01001 M M ES Sl S C/NM Y(5)
UHS Makeup Water Pump Motor Train 1 30PED10APQO1 30UPF02001 M M ES Sl S C/NM Y(5)
UHS Makeup' Water Pumg Discharge Pressure Instrument - '
. 30PED10AA303 M M St S
Root Valve Train1 _ \” » 30PED10AA303 | 30UPF02001 M M ES Sl S C/NM - Y(5)
. g ¥
1l{rl;]lisnl\?akeup Water Pump Discharge Pressure Instrument 30PED10CPO01 PF02001 M M ES sl S Y(s)
UHS Makeup Water Pump Discf{;r:gwglzlgvvr Elgmént Instrument : o _ ! ) ‘
Rpp; Valve 1 Train 1 - 30UPED2001 = M E5 2l s CNm Y6
UHS Makeup Water Pump Discharge Flow
. 30PED1QCFO03 : 30UPF02001 M M Sl
Element/Instrument Train 1 30PEDIOCRO03 OURED2001 M M B 2l ‘ s o)
- UHS Makeup Water Pump Di§chérg' e Flow Element Instrument _
Root Valve 2 Train 1 7 ; . 30UPEQ2001 M B 3 = N Y5
UHS Makeup Water Pump Minimum Flow Valve Train1 ~ ; 30PED10AA002 30UPF02001 M M ES sl S ICNM: Y5
UHS Makeup‘ Water Pump Minimum Flow Valve Motor 30PED10AA002 | 30UPE0200] M M ES st s C/NM Y(5)
. Actuator Train 1
n . . . . j
}rJr:;A:Iakeup Water Pump Minimum Flow Line Qrifice Plate . 30UPF02001 M M Es 5| S Y(5)
“UHS Mékl“(\éhrgMWater Pump Air Rglé'z;spévzmy» acuum Breaker Valve, R ‘_ R ' -
Vent Valve Train 1 - 30UPF02001 M M ES | S C/NM Y(5)
- - - * »‘
UHS Makeup Watgr Pump Air Release/Vacuum Breaker Valve, . 30UPF02001 M M £s sl s C/NM Y(5)
Isolation V. Train 1 1 » S M
UH§ Makeup Water Pump Air Release/Vacuum Breaker Valve 30PED10AA190 @ 30UPF02001 M M £s 5| s C/NM Y(5)
Train 1 e e C/NM
HS Makeup Water Pump Discharge Check Valve Train 1 e 30PED10AA201 | 30UPF02001 M M ES Sl S C/NM Y(5)
'UHS Makeup Water Pump Discharge Isolation Valve Train 1 | 30PEDI10AA001 | 30UPF02001 M M ES S S iCNM Y(5)
UHS Makeup Water Pump Discharge Isolation Valve Motor ' ) P
- 30PED10AAQQ1 M c S
Actuator Train 1 30PED10AAQO1 @ 30UPF02001 M M ES SI : S C/NM X(S_l
UHS Ma ater Pump Initial Fill Check Valve Train 1 - -~ 30UPF02001 M M ES sl S IC/NM Y(5)
UHS Makeup Water Pump Initial Fill Isolation Valve Train 1 - 30UPF02001 M M ES sl S . CNM Y(5)
g " . -
223 A:a:(?:apinvzater Pump Initial Fill Isolation Valve Motor ; 30UPF0200] M M ES 5l s C/NM Y5)
Actuator Irain |
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Table 3.10-1—{Seismic and Dynami/c Qualifications of Mechanical and Electrical Equipment}

{(Page 2 of 18)
Local Area Radiation . ]
Name Tag KKSID . EQ Environment EQ Deslg.nated Safety Class EQ I?rogr.am
. .. Tag Number Environment Function Designation
(Equipment Description) p (Room (Note 1) Zone (Note 3) {Note 4) (Note 5)
Location) (Note 2)
Low Side Isolation Valve for AP Me ement Across Pum ¢
- . . ; 223 ol
Discharge Strainer Train 1 30PED10AA304 ; 30UPF02001 M“ | M ES Si S C/NM Y5
UHS Makeup Wg;ér Pump Diséhérge Strainer AP ) ' ' '
. N N PED10Q . M . S
Meéasurement Instrument Train 1 ) 30PEDIOCPON2 30UPFO200 M i ES ﬂ‘ > 15
High Side [solation Valve for AP Measurement Across Pump
. . . 1 0200 M s
Discharae Strainer Train 1 30PED10AA305 39UPF 2001 M M ES sl C/NM Y(5)
UHS Makeup Water Pump Discharge Strainer Train 1 ~ 30PED10ATQ01 : 3QUPF02001 M M ES ¢ sl s CNMI  YH
o . N )
UH§ Makeup Water Pump Discharge Strainer Motor Actuator 30PED10ATO0] 30UPF02001 M M ES sl s C/NM Y(5)
Train 1 [ T 7 o
UHS Makeup Water Pump Discharge Strainer Debris Filter ‘
Drain Valve 1 Train 1 30PED10AA405 : 30UPF02001 M M ES Sl S C/NM Y(5)
UHS Makeup Water Pump Discharg' e Strainer Debris Filter
Drain Valve 2 Train 1 30PED10AA406 : 30UPF02001 M ES St S , C/NM Y(5)
UHS Makeup Water Pump Discharge Strainer Debris Removal
. . 30PED10AAQ06 02001 M S
”Valv Train 1 | B ! 30PED10AAQ06 30UPF02001 : M , M ES Sl S C/NM Y(5)
UHS Makeup Water Pump Discharge Strainer Debris Removal_; '
jalve Motor Act  Train 30PED10AA006 i 30UPF02001 M B M ES I S C/NM Y(5)
UH§ Makeup Water Pump Discharge Strainer Isolation Valve ) 30UPF02001 M M ES S| s C/NM Y(5)
Train 1 =
UHS Makeup Water Sample Connection Valve Train 1 ; o N - 3OUPF02001 M ‘ M ES Sl S C/NM Y(5)
UHS Makeup Water Building Pump Room Air Handling Unit ) ‘
(AHU) Train 1 = 30UPF02001 M M ES! sl S C/NM Y(5)
. - h
V_Lr}rl:iSnl\?akeup Water Building Pump Room AHU Fan Motor . 30UPF02001 M M ES 5| s “/NM Y(5)
T N A - Trm——— e " . B h
?HS Makeup Water Building :‘4’\|r Cooled Conden}ser (ACC) Train . 30UPF03001 M M ES g s -/NM Y(5)
"UHS Makeup Water Building ACC Fan Motor Train 1 - ~ 30UPF03001 M M ES sl S ONM. Y(5)
UHS Makeup Water Building ACC Compressor Motor Train 1 - 30UPF03001 M M 'ES sl S C/NM Y(5)
UHS Makeup Water Building Safety Related Dampers Train 1 - - M M ES Sl S C/NM Y(5)
Pur‘ng Room AHU AP Measurement Across Filter Instrument N R M M S sl S Y(5)
Train 1 - -
- -
|1_‘:)avivn51|de Root Valve for AP Measurement Across AHU Filter . ; M M ES 5 s C/NM Y(5)
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Table 3.10-1—{Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment}

(Page 3 of 18)
Local Area ' Radiation .
Name Tag KKS ID . EQ Environment EQ Deslg.nated Safety Class EQ I.’rogr.am
. I Tag Number Environment Function Designation
(Equipment Description) (Room {Note 1) Zone (Note 3) (Note 4) (Note 5)
Location) {Note 2)
T}jrlagi: 51|de Root Valve for AP Measurement Across AHU Filter . . M M B | sl S ICNM]; Y(5)
"UHS Makeup Water Building Aﬁu Supply Side Flow ' } ) ' C
Measurement Instrument Train 1 - - M M B : 3 s Yol
UHS Makeup Water BuiIdihg'Tgmp‘ erature Measurgmef{t ) ) ' ‘ ’
Ins;ruments (All) Train 1 - - M M = = s Ye)
UHS Makeup Water Building Safety Related Tornado Dampefs ) ) o
(Al Train 1 - - M M B 3l 3 Cam ‘ Y3 7
UHS Makeup Water Traveling Screen Wash Pump Screen Wash ; ) ; ' o (See N
Isolation Valve Train 1 : - - M M - Note 6) NS-AQ [ L/NM Y3
UHS Makeup Water Traveling Screen Wash Pump Screen Wash N N ) ) (See N ‘
Isolation Valve Actuator Train 1 7 - M M 7 - - Note 6) No-AQ  C/NM Yl
UHS Makeup Water Traveling Screen Wégh Pump Screen Wash ) ' N i (See _'
‘ , - M 7 M - - Note 6 NS-AQ | C/NM Y(5)
] —)S 5 i
- - M | M - Note NS-AQ : C/NM i l(.i) A
TuH.g Mékeup Water Intake Structure Level Measurement (All) . . M M 5 sl ’ s Y(5)
- M R i a S, s s
UHS Makeup Water Pump Train 2 \ 30PED20AP00T : 30UPF01002 M M ES sl 'S CNM Y(3)
UHS Makeup Water Pump Motor Train 2 30PED20APQ0T ; 30UPF02004 M M ES sl s ICNM: Y5
UHS Makeup Wat Pump'Disghargg Pressure’Instrument o o ) ) o
. M
Root Valve Train 2 i 30PED20AA303 30L1PF§220Q4‘ M M ES M S C/NM Y(5) 7
;JraiSn . eup Water Pump Discharge P re Instrumen OPED20CPOO] P 4 M M Es si S Y5)
wl”JMHWS Makeup Water Pgmp' Disc harge Flowlglgmgm Instrument } ' ‘ ' B
'Root Valve 1 Train 2 . - 30UPFQ2004 M M ES M| S C/NM Y(5)
UHS Makeup Water Pump Discharge Flow ' o
Element/Instrument Train 2 BED E E02004 M M B 3l s LG
UHS Makeup Water Pump Discharge Flow Element Instrume: '
Root Valve 2 Train 2 - 30UPFQ2004 M M ES N §\” C/NM Y(5)
UHS ater Pump Minimum Flow Valve Train 2 30PED20AA002 | 30UPF02004 M M ES s s ONM Y®
) ~ - P - . Ny T - o i B
UHngk_erup- Water Pump Mlnlmum Flow Valve Motor 30PED20AA0O2 . 30UPEQ2004 M M Es 5| s C/NM Y(5)
Actuator Train 2 30PED20AA002 | 30LIPF02004 -
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Table 3.10-1—{Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment}
(Page 4 of 18)

; i Radiation |
i ¢
KKS ID EQ Enwronment  EQDesignated |

: ¢ Local Area
Tag Number i Environment ; ; Function |

Name Tag

(Equipment Description) 4 ' (Note 1) (Note 3)

Location) (Note 2)

(Room ; i Zone (Note 4)

+ EQProgram
Safety Class i Designation

(Note 5)

HS Makeup Water P | ce Pl ) ( 30‘PF "

Train 2 , _
UHS Make ter Pump uup Breaker Valve, 57T :;~~~»~ s
Vent Valve Tram 2 H : 30UPF02004 -

.
#
1
}
!
4
4
M
i
¥
i
|
i
1
f
>

<
=
. A
%]
W

=
IR

2

(2l

BRI
i
i N
i
§
s
]
4
H
A
]
H
§
i
1

Y(5)

S Makeup Water Pump Air Release/Nacuum Breaker Valve, | “f Q Lt i e
Isolation Valve Train 2 - 30UPF02004 M i 3 >
UrS Makeup Water Pump At Release/Vacuurn Breaker Valve Anten | bR |
Tr:i\f\;\ak up Wa r Rel acuum Breaker Valv 30PED20AA1S0 | 2004 M ; M s s
e, e o . . ) P S SO SR RSO SRS e
UHS Makeup Water Pump Di Valve Trai 3OPED20AA2§21 P QOLJPF02004 i M ! M st 1 s ] Y(5)
UHS MakeupWate(Pump Dlscharge Isolatlon ValveTraln " 30PED20AA001 30UPF02004 : M W M ;S S C[NM Y(5)
"UHS Makeup Water Pump Discharge Isolation Valve Motor 3 ' : !
Actuator Train 2 w ; 30UPF02004 m ; M M| S iQL"M Y(5)
UHS MakeupWaterPumplnmal F|IICheckVaIveTra|n ' - ) ; 0UPF02004 N J ! \ Y(5)
"UHS Makeup Water Pump Initial Fill Valve Train 2 P | 30UPF02004 . ’ ¢ oY)
o ; i i . !- M:;
HSQAglr(?:Jap":I\/ater Pumplnltlal Fill Isolatlon Valve Motor i } © 30UPF02004 M M ES sl s (ON
AcwatorTrain2 i t ; ! : : i :

e i s v ey = e e e e B T TSI T et A SO NS Y UL S S

‘Low Side Isolation Valve for AP Measurement Across Pump ! o T
ow Side Isolation Valve for AP Measurement Across Pum ' 30PED20AA304 © 30UPF02004 M i M | Es % J s

Discharge Strainer Train 2 e e

UHS. Makeup Water Pump D|§charge Strainer AP 2 30PED20CP002 | 30UPF02004 M : M [ s sl s
Mgasgremeng lns:rgmen;Trgmz D ! i

. H:gh Side Is lsolatlon Valvg fgr AP Measgremeng t Across Puihp

'

H
'

!

X _: 30PED20AA305 30UPF02004 * s
ischarge r Train R : ‘ . ;
UHS Makeup Watgr Pumg Dischargg Strainer Train 2 3OPED20ATOO1 30UPF0200 i s A N Y(5)
UHS Makeup Water Pump Discharge Strainer Motor Actuaor o f s o
;J:;l\gakeu p Water Pum Dlschar e Strainer MotorA tuator | 30PED20ATO01 | 30UPF02004 | s ¢ NM). Y(5)
. [ - . 3 S s P e .%..,,N_.N.. ;- [P —
UHS Makeup Wa;er Pumg Dlschargg Strainer Debris Filter ! ! ; ; :
Drain Valve 1 Train 2 : 30PED20AA405 ; 30UPF02004 ; M ; M ES S S gQM f Y(5)
JSSS—— e e A i o . S ..«;n e e S AU o e P e o e e . s - e = P URN R
UHS Makeup Water Pump Discharge Strainer Debris Filter f ; : ;
N . ___O____ i 30UPFO2004 M M St S ¢
Drain Valve 2 Train 2 | OPED20AA406 . 30UPF02004 ; M b M ES St S % C/NM ? Y(5) »
' p Water Pump Discharge Strainer Debris P ‘ ; f
3:3:4?:;?2 Water Pump Discharge Strainer Debri Removal 30PED20AAQO6 | 30UPF02004 | M M ES S i s oMl Yi5)
Rpre—— : S SR DU e D . SO
UHS Makeup Watgr Eumg D|§charge Strainer Debris. Remova[ { i § ) :
tuat _______L ; 30UPE ; M : M i ES S8+ s i
Valve Motor Actuator Train 2 30PED20AAQO 30UPF02004 i M M ES Sl S NM ‘ Y(5)
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Table 3.10-1—{Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment}
(Page 5 of 18)

i ¢+ LocalArea | ! Radiation

Name Tag ; i KKSID | EQ - Environment ; , EQ Desugnated : SafetyClass ; | EQProgram

(Equipment Description) : Tag Number {  (Room ‘ ! Environment : ; Zone ;  Function ! (Note 4) [Deﬂgnatlon
: ! (Notel) | ‘ (Note3) : (Note5)

{ Location) * (Note2) !

UHS Makeup Water Pump Discharge Strainer Isolation Valve 30UPF02004 | M

Traln Train 2 ‘ -

'UHS Make: e Connection Valve Train 2 -

UHS Makeup Water Building Pump Room Air Handling Unit | : ;
(AHU) Train 2 :

QLL_LS)

gzu_"ﬂsz
gma*x@

R
{
pi v

[
2
L

" UHS Makeup Water Building Pump Room AHU Fan Motor ; {
Train 2 A { 30UPF02004

Lo 5 - . -

T . - 5 : . .
lzJHS Makeup Water Building Air Cooled Condenser (ACC) Train . © 30UPF03004 | Y(5)

UHS Makeup ‘Water Butldmg ACC Fan Motor r Train 2 JW” ﬁ;« T ‘AWQOUPFO?:OOZ’EWW MU T i : N @ N
UHS Makeup Water Buuldmg ACC Compressor Motor Train 2 ‘ _ = 3OUPF03004 Y(5) »
UHS Makeug Wa;gr Bglldlng §afe_ty Related Damperg Train 2 - - : 7 ! N : Y5

Pump Room AHU AP Measurement Across Filter Instrument } ' ) ) B ' ; ) : <
Trai ‘ = o - M i M ? ES Sl i S : Y(5)
_gi.m_z, o R auE ZM,. R e e it
Low Side Root Valve for AP Measurement Across AHU Filter ; . : . ; M ; M L b oSl s ic ’ Y(5)
Train2 ' U N S N AR AN AU S
High Side Root Valve for AP Measurement Across AHU Filter | i o ,2 :; ;
h Side Root Valve for AP Measurement Across AHU Fi : . ; . M ; M B s s ic Y(s)
Train 2 ; f ) !
UHS Makeup Water Buildin AHUS ly Side Flow j . ,; ) M ; M COEs S| s Y(5)
uHS Makeup Waxer BUIIdlng Temgerature Measuremgnt 2 . j . M x M L Es 5| s | : Y(5)
UHS Makgup Water Building Safety Related Tornado Dampers - i j : '
(Al Train 2 . - - 7 M | M { ES Sl S ifQNM Y(5)
S p Wat ling pScree o : ?I (See . '
IUHI Néak\e/u Wa erTrave ing Screen Wash Pump Scre nWash . . . M i M ) - Se | NS-AQ ; C/NM Y(5)
UHS Makeup Wa;erTravehng Scregn Wash F Pump p Screen' Wash o j o ”3 ‘M D W*“ ' W_‘m o _' i ?’“(Eé"é’"} . __:w, T
Isolati ve A or Train 2 ; - . M M [ - T ?Ng;eé):M'CNM Y5
R S e o o B e R e i i e et et el i v s e e s s = v 2,

UHS Makeup Water Traveling b : v T
HS Makeup Water Traveling Screen Wash Pump Screen Wash ; M : M | See NS-A Y(5)
( -

Alter, ve Trai I - = =

'UHS Makeup Water Traveling Screen Train2 e (See | o
; : : - i M : M Pt Note 6) | _S_AQ ._L Y(5)

SR TP S e . R SO AU St SRS SO

‘UHS Makegp Watgr Intake Structure Level Measurement (All) ) ) ’ } ! i ‘
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G8¢-0L#NN
G ainsopug



Table 3.10-1—{Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment}

(Page 6 of 1

8)

Name Tag
(Equipment Description)

Tag Number

Local Area
KKS ID
(Room

Location)

; EQ
! Environment ;
% {Note 1)

H

" Radiation

Envrronment
{  Zone l
{  (Note2)

: ! EQ Designated

Function
{Note 3)

Safety Class
{(Note 4)

: EQProgram
; Designation

(Note 5)

Irain 3 o
UHS Makeup Water Pump Tram '
UHS Makeup Wa;er Pump Motor Train 3 H

) UH§ MgkeuQmWa:erbgmQ’Digcha[ge Pressure Ihggrlumrr\em; 5
Root Va ve Tram 3

iS Mak er Di Pressure Instrument
Trarn3 '

U akeup Water Pump Dis
Rogt Valve 1 Train 3

UHS Makeup Water Pump Dlscharge Flow
EIement[lns;rument Train 3

UHS Makeug Wa:er Pgmp_ Drsgharge Flow Element lnstrdrner{; :

Root Valve 2 Train 3

N HS Mgkegp ngg[ gmg Mlnlmum Flow Valve Train. 3

UHS Makeup Water Pumg Minimum Flow Valve Moto
Acxua;or Traln 3 i

UHS Makeup Wa:er Pump Minimdrr‘\wlzlgw Line Orifice Er;{é ’
[aln 3

harge Flow Element Instrument.

UHS Makeup Wa;er P'arﬁnpwA—rr\’he!easezyacahm Breaker Valvoe% -

Vent Valve Train 3

S [ T—

30PED30CF003

ED

01

OAAOO

. 30PED30AAQ02 30UPF02006 |

}
z
; 30UPF02006

. 30UPF02006

* 30UPF02006

.4;5 e e i Syt S o

30UPF02006

Z. 30UPF02006

H

QUEFQZQQ T

- . 30UPF02006

“UHS Makeup Water Pgmg Air Release/Vacuum Breaker Valve,

olation Valv 3

"UHS M Makeup Water Pump Air Release/Vacuum Breaker'\w/;ali\;ew
Train 3
‘u"ﬁ's"i&}rériéﬁp Wa;erT’umg DisEﬁarge Check Valve Train 3
UHS Makgug Wa;er Pumg Duscharge Isolation ValveTrain3
"UHS Makeup Water P ischarge lsol Votor
Actuator Train 3
"UHS Makeup Water Py Fill Check Valve Train 3
"UHS Makeup Water Pump Initial Fill lsolation Valve Train 3
-'UHSVMakeug Wa;er Pump—lnrtlal Fill Isolation Valve'MBigr
Actuator Train 3

ion Valvi

! 30PED30AA190 :

! 30UPF02006

fnirnd

St

- §§3OUPF02006‘ Mo M ' Es S| s | “

30PED30AA20
’z 3OPED3OAAOO1

iO.P_E_}QAAO_O_l

H 30UPF02006

3OUPFQZOO§
3guPFozgg§

. 30UPF02006

| 30UPF02006 |

30UPF02006
ouPFozooe '
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E TN
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< §

H
§
|
i
¥
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Table 3.10-1—{Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment}

(Page 7 of 18) -

Name Tag
(Equipment Description)

Tag Number

Local Area
KKS ID
(Room

Location)

EQ

Environment

(Note 1)

Radiation
Environment
Zone
{Note 2).

EQ Designated
Function
{Note 3)

. Safety Class

(Note 4)

EQ Prograrﬁ
Designation
(Note 5)

Low Side Isolation Valve for AP Measurement Across Pump

Dlscharqe Stramer Train 3

| 30PED30AA304 |

HS Makeup Water Pump Discharge Strainer AP

" Measurement Instrument Train 3

OUPF0200

E

30PED30CP0O02

PF0200

B |

M

5l

:

Y(5)

=<

&
%

&

:H gh Side I§o|anon Valve for AP Meaggrgméng Across Pump
Discharge Strainer Train 3

30PED30AA305

30UPF02006

=

=

A
(%)

UHS Makeup Wa;er Pgmp Dlgghgrge Stralner Train 3

30PED30AT001

30U 02006

=

=

&
%

73]

"UHS Makeup Water Pump Dlscharge Strainer Motor Actuato
Train 3

30PED30AT001

30UPF02006

=

=

(v
o

[

1
3
i

cE E

UHS Makeup Water Pump Discharg- e Strainer Debyris Filter
Drain Valve 1 Train 3

30PED30AA405

30UPF02006

UHS Makeup Water Pump B'i‘;charge Strainer Debris Filter
Drain Valve 2 Train 3

30PED30AA406

=

<

30UPF02006

(3]

(V]

i
H

UHS Makeup Water Pump Discharge Strainer Debris Removal
Valve Train3

30PED30AACQ6 °

30UPF02006

=

[rn{|rn;|rn

UHS Makeup Water Pump Discharge Strainer Debris Removal
Valve Motor Actuator Train 3

30PED30AA006

30UPF02006

=

‘m
)
£l

‘UHS Mﬁkeup Water Pa“n';gwbischarge Strainer Isolation Valve

30UPF02006

=

m
(Va1
%}

H

UHS Makeup Water Sample Connection Valve Train 3

=3

[
(4]

"UHS Makeup Water Building Pumg Room A|r Handllng Unit
fAHLj) Train 3

30UPF02006

=

)
(2]

. H§ Makeup Water Building Pumg Room AHU Fan Motor
Train 3

30UPF02006

=

=

G
L2

9]

~

UHS Makeup Water Building Air Cooled Condenser (ACC) Train
3

30UPF03006

E

=

lm
]
4]

W

8

UHS Makeup Water Buﬂdlng ACC Fan Motgr Train 3

30UPF03006

HS Makeu - Buildin otor Train

-~ 30UPF03006

BE

B =

(Vi
ol

N n«nin'm‘nffn‘m N B~ A= 1
THOHEANRGT
=2 =< = 2R R R = < < IR E

UHS Makeug Watg{ Butldmg Safety Related Dampgrs (AII)
Trgm 3

=

=

T Pump Room AHU APiMeasuremgnt Across Filte'rm Instrument
- y

=

{
!
|

Ig'z

&
(4}

&
2

I
i

VIREVIVY

0
Z
=

:
3

“Low Side Root Valve for AP Measurement Across AHU Filter

Train 3

Z |

=

O

=z
=

< <
o G
|
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Table 3.10-1—{Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment}
(Page 8 of 18)

{ Local Area /' Radiation , ;
Name Tag Tag Number KKSID ¢ Enva)gment Enwronmenﬂ Eozle:clgllt‘):ted 2
(Equipment Description) 9 ' (Room § : Zone ; ' (Note d)

: Location) (Note 1) (Note 2) (Note 3)
igh Si Valve for AP Measuremen oss AHU Filter ; i i .
Train 3 - z » X i

EQ Program
Safety Class E { Designation

{Note 5)

Q[NMX@

=

' UHS Makeup Water Building AHU Supply Side Flow
Measurement Ingrgmgnt Train 3

4
1
.
¢
'

s;élﬂz

=
miom
[
()

S SO s S e e e D i e e e

UHS Mgkgup Wg;er Buuldmg Tempgrg;u:e Measgrgmen; ) ) 4 |
lnstruments (AIH Train 3 N - » - o . o 5 é Y(5) )
UHS Makeup Water Building Safety Related Tornado Dampers : '_ ! i ; : : g
Train 3 7 P N 5 ; S QLNM Y(5)
UHS Makeup Wa;er Traveling §g reen Wash Pump Screen Wagh ; ) i ) » :
solaglon Valve Train 3 Z - e : . MQ QNM Y(5)

UHS Makeug Wa;er Travelmg Screen Wash Pump Screen Wash ) ‘ ‘ : ; ;
Isolation Va|ve Aquator Train 3 - M ﬁ QNM Y5
UH§ Makggp Wg:e[T[gvelmg Sgregn Wag Pump Screen Wash ) ' '

Alternate Supply Valve Train 3 P - i M : } M L b —(—)
UHS Makeup Water Traveling Screen Train 3 o i ' | NS-AQ - -
UHS Makeup W Screen Train . ) ! NS oM v(s)

U . e o AU SN
l cture | evel Measurement (Al )

Traln 3

UHS MakeupWa;gr PgmpTram 3OPED4OAPOO1 ; 30UPF01004 :

UHS Makeup Water Pump Motor Train4 30PED40APQ01 | 30UPF02008

JHS M Wat Discharge Pre: ! {
30PED40AA303 : 30UPF02008
Hoot Valve Trin 4 . 30PED40AA303 30UPF0200

— 30PED40CPO01 | 30UPF02008

- i 30UPF02008

i
3
i
1
3
y
i
i
1
'
3
i
i
7
2
H

Dischar r umen

Root Vglve 1 Tram -

U e ump ow i

30PED40CF003
Elgmgnt[]nstrumenﬂraln 3 0CF00

a W: :
Root Valve 2 Traln -

1 ater Pump wOV\7 _\*/WA i } SQPED4OAAQQZ
UHS | p p imum Flow Val ) 30
UHS Make:x : Water Pump Minimum Flow Valve Motor , PED40AAQD2 | 30UPF02008

LG jo 6 obed
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Table 3.10-1—{Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment}
(Page 9 of 18)

f
H

DTN |y | 2T
;' (Note4) 9

(Note 3) 4 (Note 5)

; LocalArea : EQ :  Radiation

Name Tag ' TagNumber | KKSID o ionment |
(Equipment Description) 9 i (Room i Zone

! Location) . (Note 1)
keup Water P i ow Line Orifice Pla ;

UHS } :
Train 4 - - 30UPF02008 M ;
UHS Makeup Water Pump Air Release/Vacuum Breaker Valve, ~ | . T
VentVaIvg Train 4 ’ - PEO2008 v M { !
akeup Water Pump Air Release/Vacuum Breaker Valve, | 1 ...~ U N R S
Isolatton Valve Train'4 - ; 30UPFO2008 ! M 3
UHS Makeup Water Pump Air Release/Vacuum Breaker Valve ? ,~ :
U S lakeup Wa Air Release/Vacuum reakerValv’ 3 AA190 | 30UPF02008 M B |
Train4 ‘ : T .
Makeup Wat rP{ arge Check Valve Train 4 _3Q EDAQ/_\A ] ! 3 DUPF02008 im ; M ES |
UHS Makeup Water Pump Dischargg Isolatlpn Valve Train4  * 30PED4OAA001 ,30UPF02008 M f M ES ¢
UHS Makeup Water Pump Discharge lsolation Valve Motor i i
Actuator Train 4 i iQEﬂMQl e ES : 3 Y(5)
. S— ) e e e

i §
4

H=<
i

UHS Makeup Water Pumg Initial Fill Check Valve Train4 3 -

A e e s e s 1 et e o eats

UH§ Makeup Wg;g Eump mmal EI“ Isola;uon Vglvg Tram 4 - : { ) Y
p p Initial Fill Isolatior otor | ‘ ; ' :
“UHS Makeup Water Pump Initial Fill Isolation Valve Motor ; . _ ! 30UPF02008 ° j M : Ls igmml Y(5)
or Train 4 o b R R SUNR A S -
lv p ! ; : M
Low Side Isolation Valve for AP Measurement Across Pum : 30PED4OAA304 30UPE02008 . M ; M Y S IC/NM

<
G2

Discharge Strainer Train 4 ﬂ ; : = e !

— o e o e et e e e e - S U U S gL OO O SOV

b3

. i i 5 H }
UHS MakeupWaterPumpDlschargeStramerAP . 30PED40CP002 . 30UPF02008 ( M ; M Es L s
M rement Instrument Train 4 R

s e o e e 7 e - FUSEONY S VU . UG VY. ST S

igh Side Isolation Valve for AP Measurement Across Pump | 30PEDA0AA305 | 30UPF02008 ; M i M £ . S s lomM

Di e Strainer Trai . ! ;

UHS Makeup Water Pump Discharge Strainer Train 4 m —3OPED4OATOO1 30uPFQ200 ' M

s

UHS Makeup Water Pump Discharge Strainer Motor Actuator | : ¢ / (s)
UHS Makeup Water Pump Discharge Strainer Motor Actuator | 30PEDAOAT001 | 30UPF02008 . M M ES | Sl .S C/NM Y(s

Train 4 T S _

UHS Makeup Water Pump Discharge Strainer Debris Filter ? 30PED40AA40§ ¢ 30UPF02008 | M ! M ES Sl s CNMI

Drain Valve 1 Train 4 i T o , ; Yel
Y(5)

UHS Makeup Water Pump Discharge Strainer Debris Filter ) i : ; ;
HS Makeup Water Pump Discharge Strainer Debris Filter . 30PED40AA406 & 30UPF02008 | M : M LB sl s (oM
Drain ValngTraln LI i : § :

[ - s et e L e i i vy o+ o e e e e e e i = o o ey e, 8 < 4

_—P—FJ_._.S_Q_Q.Q_L_—L - i
HS Makeup Water Pump Dischar e Strai erDebnsRemova | 30PED40AAQG06 ‘ 30UPF02008 ;- : M T sl S IC/NM Y(5)

5

i
i
H
i
1

i
i
3
]
§
1
1
]
i

5 |

(V8
Q)
Z
=
55

Va]vg Train 4 ’ M ; ) | 5
UHS Makeup Water Pump Discharge Strainer Debris Removal | ; L : ; )
lve M or Tra . 30PED40AAQ06 ‘ M M ; ES :

Valve Motor Actuator Train 4 ) : PED40AAQ06 UPF0200 | M 5 M ES ; sl 3 S C/NM | Y(5
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Table 3. 10-1—{Se|sm|c and Dynamic Qualifications of Mechanical and Electrical Equipment}
(Page 10 of 18)

Local Area

Name Tag

(Equipment Description) : Tag Number

KKS ID
! (Room
! *  Location)

2

EQ

' Environment
(Note 1)

Function | Safety Class ‘;;‘::i’r:g:?;:
' (Noteg) (-9

(Note 3) (Note 5)

Radiation |
Environment ; EQ Desugnated

Zone
(Note 2)

HS Makeup Water Pump Discharge Strainer Isolation Valve

Train4
UHS Makeup Water Sample Connection Valve Train 4 ! -

UHS Ma’kNéUQ Water Building Pump Room Air Handling Unit *
(AHU) Train 4 7 :

UHS. Makeup Water_ Buuldmg Pump Room AHU Fan Moto I
Train 4 :

LJHS Makeup  Water B Buuldlng Air Cooled Condenser (ACC! Train ; . T
4 z

L—. ern
5 e

e e et entom -+ e caere o

' UHS Makeup Water Building ACC Fan Motor Train 4 . - !

UHS Makeug Water Buildi g ACC Compressor Motor Tram 4 _
Ma eup Water Building S: sfet !

ela ed Dampers Train 4 ;j
ump  Room AHU AP Measurement Across Filter Ins:rumen; ! :

- | 30UPF02008

- * 30UPF02008 |

. ; 30UPF03008 !
30UPF03008 |

30UPF03008 g

: | 30UPF02008 |

o 3oungon§

%]
<
@l

oM B8 5 o YE

il
;
Hd
f
i
i
i
4
)
;
{

i !
i )

5 BB

G Sy
{ ‘i
i

0
Z
=<

i

o
‘E !
=

]
1
i
|
i
i
}
i
i

< |
A

et
3

!
{
H
i
H

E
}E

i
1

=

1

{
[ g Y
SEHY)

i

i
X

Train 4 1 - 1 -
Low Side Root Valve for AP Measurement Across AHU Filter  : : " i i
Train 4 7 ; - b L C/NM Y(5)
High Side Root Valve for AP Measurement Across AHU Filter ] ! ) '
Train 4 , - P ! M el

UHS Makeup Water Bu1ld|n 1 AHU Supply Side Flow : . | . ; st ! Y(5)

surement Instrumen in4 . i L Py R

UHS Makeup Water Buuldm Temperature Measurement ; ) ) ! i Y(5)
Instruments (All) Train 4 ¢ - i - = . = 4

UHS Makeup Water Building Safety Related Tornado Dampers. | ) ) ;
M ; z : - } M M ES . do 'i S : [NM l(i)_
"UHS Makeup Water Travelmg Screen Wash Pumg Screen Wash ; i : ) L% (See Qics
Isolation Valve Train 4 ; B ' - { M M T .Nme_él NS-A C NM X(i)
UHS Makeup Water Travellng Screen Wash Pumg p Screen Wash ) o N ; o (See _ Q C/NM
solation Valve Actuator Train 4 - i M M 7 - P Ng_t_él S YG)
'UHS Makeup Water Traveling Screen Wash Pump Screen Wash ) ; ' ‘ , i1 (See v !

ates Valve Train 4 ‘ : M ,,M f ? - iM—@ NS-AQ . C/NM _Ll
'UHS Makeup Water Traveling Screen Train 4 : ; { (See
. - i - ) M M § z ! 1 NS-Al

___j_u_l—__;Li_l_lD_ ! : ; : j
?:,S gak up Water Intake Structure Level Measurement (A . . : . i M M ES sl ;s ; Y(5)

i

LG Jo |¢ abed
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Table 3.10-1—{Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment}

(Page 11 of 18)

Name Tag
(Equipment Description)

Tag Number

§

Local Area
KKS ID
{(Room

Location)

EQ
. Environment
(Note 1)

Radiation
Environment .

Zone i
(Note2) !

.- EQ Designated % Safety Class
. (Noted)

; Designation

!
1
I
|
)

B E

§
i
i
§ 1
E i
¥

3,

i

{
i
[
1
.
4

)

1

i

EEE

i
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I

i

|
i
|
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L
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i

M
M

i
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1

e
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]
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Table 3.10-1—{Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment}

(Page 12 of 18)

. Local Area Radiation
Name Tag N N KKS ID
(Equipment Description) ; TagNumber (Room

Location)

Zone
(Note 2)

Environmentf; EQDesignated |

sty 2
* {Noted) 9

{Note 5)

Function
(Note 3)

1
:
{

!
i
!
|

EEEERE

z
-
b

i
i
i
t
1
1

¢
i

i

i

!

5

i

i
¥
i
;
{
i
i
b
1

3
IR

}
1
v

H
h
)
i
|
3
i
{

i
I
H
H
3
i
?
i
i
i
{
i
q

T [ e T L, 1o i

H
¥

Al

i
4o
i
]
3
i
B
§
i
{
i
!
%
]

i
i

!
i
W,
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)
i
,
)
4
I
)
¥
¥
i
i
i
3

BlEEEEE

H
§
i
!
i
]
|
|
H
}

Kl )

i
!
!
f L

B

b

i i

.

o

' M ,

M Mo s

M M s

5 e e

ra— RS R P

M B s

T T e e

g i

i
:

i
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i
| T

i
i
H
{
1]

i
{
i

I [
,E e e :*E'~ g m z. .

|
!
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I
i
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Table 3.10-1—{Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment}

(Page 13 of 18)
Local Area Radiation ! . :
Name Tag . kksip | EQ . Environment | EQDesignated : SafetyClass | EQProgram
. . Tag Number ; . Environment : : Function Designation
(Equipment Description) i (Room ! (Note1) Zone {Note 3) . (Noted) (Note 5)
. Location) i (Note 2) ‘

EEEEE

M

iy
S

e

2 E E

i

i
H
:
i
|
i
i

4
i
'
H

1
|
!

i

H
i
§
¢

EEEEEEE

]
¢
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Table 3.10-1—{Seismic and Dynamic Qualifications of Mechanical and Electrical Equipmeht}
(Page 14 of 18)

! LocalArea | " Radiation | ) ;
Name Tag : . " KKSID EQ ! Environment | EQDesignated -
¢ Tag Number !

(Equipment Description) ; Environment : =, Function !

(Room ; i
i Location) (Note 1) i (Note2) i (Note 3)

: Safety Class

{Note 4)

: EQProgram
- Designation
(Note 5)

A A AR

ARARAR AR ik

i
]

y
{
3

iM
M

—y
3
v

i
3
!
H

?E?zz

£z

%
i
H

H
!
1
N 1
[

1
5
i
3
i
T
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i

H
{
5
]
1
i
i
i

EEE
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Table 3.10-1—{Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment}

(Page 15 of 18)
Local Area Radiation . !
Name Tag : KKS ID ; . EQ : Environment ! EQ De5|g.nated ;i SafetyClass ; EQ l.’rogr'am
. .. i Tag Number ! Environment ; i Function ¢ . Designation
(Equipment Description) . (Room o Zone i (Noted) |
A {Note 1) ~ : : {Note 3) . (Note5)
Location) i {(Note2) ;

1

¥

! ES,

i
i
H
]
{
H
}
:

¥

§

t
'
i
i
3
¥

E<

!

E4

BHEE

E!

¥
R
i
H

; H
¥
‘

SEIEETES

3

3
I
3
i

+

EEE
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Table 3.10-1—{Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment}

(Page 16 of 18)
! Local Area i Radiation ! !
Name Tag { KKSID | _ .. EQ ! Environment EQ Designated | Safety Class ! EQ I?rogr-am
" . . i Tag Number ; Environment | : Function ¢ : Designation
(Equipment Description) . (Room ; ! Zone : . 1 (Noteq) :
‘ - A :  (Note1) i (Note3) * : . (Note5)
Location) : i (Note2) :

E4ESES

H
§
it
H
1

E3EIEIEIEY

F
H
H
E
i
H

ol

H
i

)
{
i
3
1
|
T

3
!
|

EE
i :

30RED4I-ACOB-Fan-motor

‘Fire Protection System )
“Fire Protection Diesel E Englne(s)/DleseI Engme Pum?(sj T “USISSE ¢ NS—AQ H Y—(S)
Fire Protection Diesel Engine(s)/Pump(s) Instrument(s) SIISSE : NS-AQ Y
Flre ProtécﬁSE Bl.é;el Ifng]ne(s)/Pump(s) Valve(s)\ T M T SII'SSE NS AQ N “ﬁg) o
Fire Protection SS/Qtem Isolation Valve(s) I SII SSE 3 NS-AQ TTTYE
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Table 3.10-1—{Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment}

(Page 17 of 18)
Local Area Radiation .
Name Tag KKS ID . EQ Envi:’onment EQ Deslg.nated Safety Class EQ I?rogrem
. . Tag Number Environment Function Designation
(Equipment Description) (Ro({m {Note 1) Zone (Note 3) {Note 4) (Note 5)
- Location) (Note 2)

Fire Protectlon System Check Valve(s) 30USG M M ¢ SII-SSE ! NS-AQ Y (5)
Fire Protection System Pressure Relief Valve(s) 30USG M Y . SI-SSE | NS-AQ Y (5)

Fire Protection Water Storage Tanks Isolation Valve(s) M M SI-SSE | NS-AQ Y (5)

Fire Protection System Post Indicator Valve(s) - 30UZT M M 3 SI-SSE © NS-AQ Y (5)
Fire Protection System Hydrant Isolation Valve(s) 30UZT Y M SI-SSE | NS-AQ ‘ Y (5)
WHydrants Sup[;Iyl;ng Protection to SSE Bmldmgs o 30UZT M M 1 SI-SSE ¢ NS-AQ Y (5)
UHS Makeup Water Intake Structure Hose Station(s) 30UPF M M SI-SSE | NS-AQ Y (5)
Fans/Motors 30USG M M SI-SSE | NS-AQ Y
‘Electric Heaters E 30USG M M SI-SSE | NS-AQ Y (5)

Ductwork 30USG M M SI-SSE | NS-AQ Y (5)
"Damper Motors 30USG M M SI-SSE | NS-AQ | Y (5)
Class 1E Emergency Power Supply (EPSS) N o ) '

31BMTO5 6.9 kV to 480 V (XFMR) h 31BMTO05GTO M M ES . St ! S Y (5)

_32BMT05 6.9 KV t0 480 V (XFMR) o 32BMTO05GTO ™M M ES s s Y (5)

“33BMTO5 6.9 kV to 480 V (XFMR) 33BMT05GTO M M ES i+ st | S Y (5)
34BMTO5 6.9 kV to 480 V (XFMR) 34BMTO5GTO M M ES | sl i s - Y

31BNG 1E 480 V Bus (MCC) 31BNGO1GWO M M ES | sl S Y (5)
'32BNG 1E 480 V Bus (MCC) '32BNGO1GWO M Y ES i s ¢ YG)
33BNG 1E 480 V Bus (MCC) 33BNGO1GWO M M ES . s s Y(5)
34BNG 1E 480 V Bus (MCC) 34BNGO1GWO M M ES | Sl S Y (5)
‘Essential Service Water System (ESWS) o ) o »

UHS Tower Basin "e"“*' Indicator 30PEB10CLO0T | 31URB01003 M M Pi?\/l sl S1E | EMC | Y (5) Y (6)

UHS Tower Basin Level Indicator 30PEB20CLO0T | 32URB01003 M M Pf\fw S| S1E | EMC | Y(5) Y(6)

UHS Tower Basin Level Indicator 30PEB30CLO0T | 33URB01003 M M Pf\fm Sl S1E | EMC | Y(5) Y(6)

UHS Tower Basin Level Indicator 30PEB40CLO0T | 34URB01003 M M Pf\iﬂ Sl S1E : EMC = Y(5) Y(6)

N
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Table 3.10-1—{Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment}
(Page 18 of 18)
, ; Local Area ! Radiation ! §
{ : : H : H H
Name Tag : KKSID EQ ; Environment EQ Desrgnated i SafetyClass : EQ I?rogr.am
. . : Tag Number ¢ Environment | Function : i Designation
(Equipment Description) (Room Zone : (Noted)
R + (Notel1) : (Note 3) (Note 5)
Location) : ¢  (Note2)

Notes -
1 EQ Envrronment(M M|Id H= Harsh)

2 Radiation | Envrronment Zone (M Mrld H= Harsh)

3.RT (Reactor Trlp), ES (Englneered Safeguards), PAM (Postaccrdent Monrtorlng), st (Selsmrc I) St (Sersmlc II), SI-SSE (Selsmrc II- Fire Protection System piping, valves and equrpment
supplylng fire suppressron water to systems requrred for safe shutdown are requrred to operate foIIowmg a Safe Shutdown Earthquake (SSE))

4, Safety Class: S (Safety-Related (| e QA Level I)), NS-AQ (Supplemental | Grade Non- Safety (| e, QA Level II)), 1E (Class 1E), EMC (Electromagneilc Compatlbllrty) C/NM (Consumables/ )
Non Metallcs) -
5 Yes (1) = FuII EQ EIectrrcaI Yes (2) EQ Radlatlon Harsh- Electncal ‘Yes (3) EQ Radratlon Harsh Consumables, Yes (4) EQ for Consumables, Yes (5) EQ Sersmrc Yes (6) EQ EMC

e e T T LS T T s L 4RI S A e rn T e e ik RGeS SwRe S R L we Ak nWR R Semsmw e S Meps e e L nw e o me vt e+ mewe m e e S g e - e e

operator rotation and cleaning of the screen panels.
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Table 3.11-1—{Site-Specific Environmentally Qualified Electrical/I&C Equipment}

(Page 1 of 11)

Name Tag
(Equipment Description)

Tag Number

Local Area KKS ID
{Room Location)

I
EQ
Environment
(Note 1)

Radiation
Environment
Zone (Note2)

EQ Designated
Function
(Note 3)

SafetyClass
(Note 4)

EQ Program

Designation
(Note 5)

UHS Makeup Water System

UHS Makeup Water Pump Motor

Train 1

30PED10APOO1

30UPF02001

=

=

(%]

I
m
M

Y(s)

Y(6)

UHS Makeup Water Pump
Discharge Pressure Instrument
Train 1

30PED10CPO01

30UPF02001

=

=

Ik

—
m
m
M

UHS Makeup Water Pump
Discharge Flow
Element/Instrument Train 1

PED10CF003

" 30UPF02001

=<

=

w

=
m
<
]

UHS Makeup Water Pump
Minimum Flow Valve Motor
Actuator Train 1

30PED10AA002

30UPF02001

=

=

(%]

=
m
<
']

|

UHS Makeup Pump Discharge
Isolation Valve Motor Actuator

Train 1

30PED10AAQ01

ou 01

1%

=
E

UHS Makeup Water Pump nitial
Fill Isolation Valve Motor Actuator
Train 1

30UPF02001

=

=

%2}

—
m
m
(@}

UHS Makeup Water Pump
Discharge Strainer AP
Measurement Instrument Train 1

30PED10CP002

30UPF0200

<

=

=
2

UHS Makeup Water Pump
Discharge Strainer Motor Actuator
Train 1

30PED10AT001

30UPF02001

=

=

m
m
=
]

UHS Makeup Water Pump
Discharge Strainer Debri oval

Valve Motor Actuator Train 1

30PED10AAQ06

30UPF02001

=

=
B

UHS Makeup Water Building Pump
Room Air Handling Unit (AHU)
Train 1

0UPF02001

=

W

—
m
m
a)

UHS Makeup Water Building Pump
Room AHU Fan Motor Train1

30UPF02001

=
g
5
3
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Table 3.11-1—{Site-Specific Environmentally Qualified Electrical/I&C Equipment}

(Page 20of 11)

Name Tag
(Equipment Description)

Tag Number

Local Area KKS ID
(Room Location)

EQ
Environment
{Note 1)

—
Radiation
Environment
Zone (Note?2)

EQ Designated

Function
(Note 3)

SafetyClass
(Note 4)

EQ Program
Designation
(Note 5)

UHS Makeup Water Building ACC
Fan Motor Train 1

30UPF03001

M

M

Sl

(9]

1E | EMC

Y(6

UHS Makeup Water Building ACC
Compressor Motor Train 1

30UPF03001

m

Sl

W

1E | EMC

Y(6)

Pump Room AHU AP
Measurement Across Filter

Instrument Train 1

=

=

9]

UHS Makeup Water Building AHU
Supply Side Flow Measurement
Instrument Train 1

=4

=

%]

UHS Makeup Water Building
Temperature Measurement
Instruments (All) Train 1

=

=

m
m
=
M

UHS Makeup Water Intake

Structure Level Measurement (All)
Train 1

>

=

w

m
m
=
M

HS Mak r Pum r
Train 2

30PED20APO0O1

30UPF02004

=
B

UHS Makeup Water Pump

Discharge Pressure Instrument
Train 2

30PED20CPO01

30UPF02004

>4

<

%]

—
m
m
o)

UHS Makeup Water Pump
Discharge Flow
Element/Instrument Train 2

OPED20CF00

30UPF02004

=

z
g

UHS Makeup Water Pump
Minimum Flow Valve Motor

Actuator Train 2

30PED20AAQ02

30UPF02004

=

=

%4}

—
m
m
M

UHS Makeup Pump Discharge
Isolati e or

Train 2

PED20AA

30UPF02004

=z
2

UHS Makeu rP Initial
Fill Isolation Valve Motor Actuator
Train2

30UPF02004

=

=

—
m
m
N

1G j0 | abeyd
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Table 3.11-1—{Site-Specific Environmentally Qualified Electrical/I&C Equipment}

(Page 30f 11)

Name Tag
(Equipment Description)

Tag Number

Local Area KKSID
(Room Location)

EQ
Environment
(Note 1)

Rad-iation
Environment
Zone (Note2)

EQ Designated
Function
(Note 3)

SafetyClass
{Note 4)

EQ Program
Designation
(Note 5)

UHS Makeup Water Pump
Discharge Strainer AP
Measurement Instrument Train 2

30PED20CPQ0O2

30UPF02004

M

M

ES M|

(%]

1E

7

Y(5)

Y(6)

UHS Makeup Water Pump

Discharge Strainer Motor Actuator

Train 2

30PED20AT001

30UPF02004

=

=<

%}

—
m
m
M

5
>

UHS Makeup Water Pump

Discharge Strai

Debris Removal

Valve Motor Actuator Train 2

30PED20AAQ06

30UPF02004

=<

¥4}

e
E

E
5

UHS Makeu

ater Building Pum

Room Air Handling Unit (AHU)

Train 2

30UPF02004

=

=

kN

—
m
m
M

5
5

UHS Makeup Water Building Pump

Room AHU Fan Motor Train 2

30UPF02004

=

=

%]

s
5

UHS Makeup Water Building ACC

Fan Moto

a

30UPF03004

=

=

¥

n

=
R
E

UHS Makeup Water Building ACC
Compressor Motor Train 2

OUPFO3

B

&
%

=
5
E

E|E

Pump Room AHU AP
Measurement Across Filter

Instrument Train 2

=

=

[
%!

%]

—
m
m
'}

5
5

UHS Makeup Water Building AHU
upply Side Flow M rement

Instrument Train 2

[
%

=
B

E
B

UHS Makeup Water Building
Temperature Measurement
Instruments (All} Train 2

=

=

%3]

s
rm
m
M

5
5

UHS Makeup Water Intake

Structure L

Train 2

All

I

=
R
E
3

H
Train 3

ak

30PED30APOOT

30UPF02006

=

=

[ %]

m
m
<
]
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Table 3.11-1—{Site-Specific Environmentally Qualified Electrical/I&C Equipment}

(Page 4 of 11)
E Radiation | EQ Designated EQP
Name Tag Local Area KKS ID . Q 2 fation Q eannate SafetyClass - EQ rrogram
(Equipment Description) Tag Number (Room Location) Environment Environment Function (Note 4) Designation
quip P (Note 1) Zone (Note2) (Note 3) {Note 5)
UHS Makeup Water Pump .
Discharge Pressure Instrument 30PED30CP001 30UPF02006 M M ES Si S 1E | EMC Y(5) Y(6)
Train 3
UHS eup Water Pu
Discharge Flow 30PED30CFQ03 30UPF02006 M M ES Sl S 1E EMC Y(5) Y(6)
Element/Instrument Train 3
UHS Makeup Water Pump
Minimum Flow Valve Motor 30PED30AAQ02 30UPFQ2006 M M ES N | S 1E | EMC Y(5) Y(6)
Actuator Train 3
Mak Pump Disc| e

Isolation Valve Motor Actuator 30PED30AA001 30UPF02006 M M ES Sl S 1E | EMC Y(5) Y{(6)
Train 3
UHS Makeup Water Pump Initial
Fill Isolation Valve Motor Actuator 3QUPF02006 M M ES Sl S 1E | EMC Y(5) Y(6)
Train 3
UHS Makeup Water Pump
Discharge Strainer AP 3Q0PED30CP0Q2 30UPFQ2006 M M ES Sl S 1E | EMC Y(5) Y(6)
Measurement Instrument Train 3
UHS Makeup Water Pump
Discharge Strainer Motor Actuator 30PED30AT001 30UPF02006 M M ES sl S 1E | EMC Y(5) Y6
Train 3
UH ki Water ,
Discharge Strainer Debris Removal 30PED30AAQ06 30UPF02006 M M ES Sl S 1E | EMC Y(5) Y(6)
Valve Motor Actuator Train 3
UHS Makeup Water Building Pump _
Room Air Handling Unit (AHU) 30UPF02006 M M ES St S 1E | EMC Y(5) Y(6)
Train 3

S Mak Build 30UPF02006 M M ES Sl S 1E | EMC Y(5) Y(6)
Room AHU Fan Motor Train 3 = - - = = I
UHS Makeup Water Building ACC
Fan Motor Train 3 30UPF0O3006 M M ES Sl S 1E | EMC Y(5) Y(6)
UHS Makeup Water Building ACC
Compressor Motor Train 3 30UPE03006 M M B o 2 1E | EMC Y(5) Y(6)
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Table 3.11-1—{Site-Specific Environmentally Qualified Electrical/I&C Equipment}

(Page 50f 11)

Name Tag
(Equipment Description)

Tag Number

Local Area KKS ID
(Room Location)

EQ
Environment
(Note 1)

P
Radiation

Environment
Zone (Note2)

EQ Designated
Function
(Note 3)

SafetyClass
(Note 4)

EQ Program
Designation
(Note 5)

Pump Room AHU AP
M rement Across Filter

Instrument Train 3

M

M

£S M|

N

1E

B

Y5)

Y(6)

UHS Makeup Water Building AHU
Supply Side Flow Measurement

Instrument Train 3

=

=

w

—
m
m
I~

UHS Makeup Water Building
Temperature Measurement
Instruments (All) Train 3

=<

m
g
)

UHS Makeup Water Intake
Structure Level Measurement (All)

Train 3

=

=

("2

m
im
B

UHS Makeup Water Pump Motor
Train4

30PED40AP001

30UPF02008

4

=

195

—
m
m
M

UHS Makeup Water Pump
Discharge Pressure Instrument

Train4

30PED4QCP00]

ouU 0

=<

=
E

UHS Makeup Water Pump
Discharge Flow

ment/Instrument Train 4

30PEDA40CF003

30UPF02008

=

w

—
m
m
]

UHS Makeup Water Pump
Minimum Flow Valve Motor

Actuator Train 4

30PEDA40AAQ02

30UPF02008

=<

=
B

UHS Makeup Pump Discharge
Isolation Valve Motor Actuator
Train4

30PED40AA001

30UPF02008

=

=<

i

=
B

UHS Makeup Water Pump Initial
Eill Isolation Valve Motor Actuator
Train4

30UPFQ2008

=

W

=
g

UHS Makeup Water Pump

Discharge Strainer AP
surement Instr n in4

30PED40CP002

30UPF02008

=

=

%]
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Table 3.11-1—{Site-Specific Environmentally Qualified Electrical/I&C Equipment}

(Page 6 of 11)

Name Tag
(Equipment Description)

Tag Number

Local Area KKS ID
(Room Location)

_
" EQ
Environment
(Note 1)

Rad.;ation
Environment
Zone (Note2)

EQ Designated
Function
{(Note 3)

SafetyClass
(Note_ 4)

EQ Program
Designation
(Note 5)

UHS Makeup Water Pump
Discharge Strainer Motor Actuator

Train 4

30PED40AT001

30UPF02008

M

M

ES Sl

W

1E

B

Y(5)

Y6)

UHS Makeup Water Pump
Discharge Strainer Debris Removal
Valve Motor Actuator Train 4

30PED40AA006

30UPF02008

=

=

%3]

m
m
=<
]

|

>
B

UHS Makeup Water Building Pump
Room Air Handling Unit (AHU)
Train4 -

30UPF02008

=

=

%]

=~
g
5
5

UHS Makeup Water Building Pump
Room AHU Fan Motor Train 4

30UPF02008

=

=

(%]

=
rm
<
M

|

5
5

UHS Makeup Water Building ACC
Fan Motor Train 4

30UPF03008

4

=

%]

—
rr
m
M

>
8

UHS Makeup Water Building ACC
Compressor Motor Train 4

30UPF03008

=

=

[Vl

m
m
=<
Y

i
5

UHS Makeup Water Building Pump
Room AHU AP Across Filter
Measurement Instrument Train 4

=

2
E
5

UHS Makeup Water Building AHU
Su Side Flow Measurement
instrument Train 4

=

=

(V)

—
m
m
M

5
<

UHS Makeup Water Building
Temperature Measurement
Instruments (All) Train 4 -

=

=

W

s
g
&
5

UHS Makeup Water Intake
Structure Level Measurement (All)

Train 4

=

=

(73]

m
m
=
')

|

8

5

¢
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Table 3.11-1—({Site-Specific Environmentally Qualified Electrical/I&C Equipment}

(Page 7 of 11)
__ . __
EQ : Radiation EQ Designated EQ Program

(Equi r:l::::):asgri tion) Tag Number li::ac::f:c::(ii:‘? Environment Environment Function Sa(f;g:l:)ss Designation

quip P (Note1) |Zone (Note2)| (Note3) (Note 5)
30PED10AADDG6 valve motor
30RED1OAADGE
30UPFO1001 M M ES st S E | EMC ¥{5) Y6}
UHS-makeup/u-pp-meterheater-
30RED1OAHO0T :

i 30UPFO1001 M M ES st S 1E Y5} Y6}
UHS-makeup-/upp-motor-traint 30RED1OARGOT 30URFO1001 M M ES st S 1E | EMC {5} Y63}
UHS-makeup/u-pp-diseh-strar

; 30RED1OATO0Y 30UPFO1004 M M ES st S 1E | EMC Y5} Y6}
actuator-traint )
UHS-makeup/upp-testflow train-
N 36PED1OCRO02 36UZF M M SH NS-AQ | - EMC Y45} Y6}
30PREBIOCROGT

) 30UPRFO1TE0} M M ES St S 1E | EMC Y5} Ye)
UHS-makedp-strar-diffpresstrain-

1 30PED1OCROO2 30URFO100} M M ES st S IE | EMC ¥s) Y6}
. 30PED1OCTO0T

g 30URFO100T M M ES ) s 1E | EMC ¥5) Y6}

30PEDHICR50T

i 30UPFO100T M M ES st $ | BEMC ¥{5} ¥{6}
30PEDIHHACOBI-Fan-motor 30PEDIANGOT 30URF0100+ M M ES st s e | EMC W5} Y{6)
30REB20AAGOHvalve-motor

30PED20AADGT
39U$4£94—992L M M ES st s 1E | EMC Y45} Y46}
30RED20AABO valve motor
30PED20AAQDR2
30URFO1002 M M ES St S I EMG Y5} (6}
30RED20AADDS valve motor
30RED20AABGS
30URFO1002 M M ES st S 1E | EMC Y5} Y6}
UHS-makeup-/u-pp-motorheater- )
30RED20AHOOY

i~ 30URFO1002 M M ES st s 1E Y5} Y46}
UHS-makeup-Lu-pp-metor-train-2 30RED20APOOT 30UPE01002 M M ES st S 1E | EMC ¥s) ey
- UHS-makeup-fupp-disch-strar

; 30RED20AT00T 30URFO1602 M M ES St s 3E | EMC Y53 Y6}
actuator-train2 .
30RED20AABD6-valve-motor
30PED20AADRE
30UPEO1602 M M ES St S 1E | EMC Y5} Y6}
UHSmakeup-fu-pp-testflow train-
a 30RED20CFB02 30UZT M M sk NS-AQ | - EMc Y53 Y6}
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Table 3.11-1—{Site-Specific Environmentally Qualified Electrical/I&C Equipment}

(Page 8 of 11)
E Radiati " EQ Designated EQP
Name Tag Local Area KKS ID . Q a-latlon Q eannate SafetyClass Q ‘rogram
(Equipment Description) Tag Number (Room Location) Environment Environment Function (Note 4) Designation
quip P (Note 1) Zone (Note2) (Note 3) (Note 5)
UHS-makeup/u-pp-disch-press;
30RED20CPOGY
2 30UPRFO1002 M M ES St 1E | EMC ¥s5) Y6}
2 ' ' 30PED20CPOG2 30UPFO1002 M M ES N E | EMC Y5y Y6}
UHS makeup-Lu-pp-disch-tempr
2 30REDRBCTO0T .
30URES1002 M M ES St IE | EMC Y5} Y6}
30PEPLACO0-Fan+roter 30PED2IANDGOH 30URFO1002 M M ES IE | EME ¥5) Y6}
SAQUHS ol G S
30REDAICRSOY
0 30UPFO1002 M M ES St 1E | EMec Y53 A'73)
30REDR0AABG - valve-motor
30REB30AAOGH
30URRB1603 M M ES St IE | EME Y53 Y6y
30PED30AABO  valve meter
30RED30AADGZ
30URFO1003 M M ES st IE | EMC ¥s) Ye)
30RED30AAGOS valve-metor -
30PEDB30AADOS
30URFO1003 M M ES st E | BEME Y5} {6}
30PED30AALO6 valve-motor :
30RED30AADCE
B 30URFO1603 M M ES S IE | EMC Y{5} Yie)
UHS-makeup-/u-pp-motorheater-
30RPED30AHBOY
i3 30URFO1003 M M ES St 1E Y5} Y6}
UHS-makeup-fupp-motertrain3 30PED30AROGY 30URFO1003 M M ES St 1E | EMC Y453 Y6}
UHS-makeup-fupp-disch-strar
. 30RED30ATOOY 30UPFO1003 M M ES St | EMC Y453 Y6}
actuator-traind
UHS makeupfu-pp-test-flow train-
3 30PED30CROO2 30UZF M M Sh NS-AGQ | - EMC Y5} Y6}
UHSmakeup-fu-pp-disch-press
30RED30CROOY
i3 30UPFB1003 M M ES st | EMC s} Y{6)
3 30PER30CPEG2 30UPRFO1083 M M ES ) 1B | BMC Y5 Y6}
DHS-makeup/upp-disch-temp;
. 30RED30CTO0Y
3 30URFO1003 M M ES st 1E | EMC s} Ye)
30PEDR31-ACOO-Fan-moter 30RED31ANOCOY 30URFO1003 M M ES St 1E | EMC Y5} Ye)
SAGUHS ol Ty -y -
- 30RED31CR5GY
in3 _ 20URFO1003 M M ES st 1B | EMC Y5 Y6}
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Table 3.11-1—{Site-Specific Environmentally Qualified Electrical/I&C Equipment}

(Page90of11)
E Radiati " EQ Designated EQP
Name Tag Local Area KKSID . Q a.latlon Q eS|g.nate SafetyClass Q 'rogr.am
(Equipment Description) Tag Number (Room Location) Environment Environment Function (Note 4) Designation
quip P (Note1) |Zone (Note2) (Note 3) (Note 5)
30PED40AAOOvalve metor
30PED4OAALDY
30UPFO1004 M M ES st S E | EMC Y453 Y46}
30PED40AADG2 valve-motor
30PED40AADG2
30UPFO1004 M M ES sl s 1E | EMCE ¥5) Y6}
30REB40AALOS-valve-motor
30PED4OAAGDS
36UPFG1004 M M ES St S E | EME Y5} Y46}
30RED40AABOEvalvemotor
30RED40AABGE
30UREO1004 M M ES . st s 1= ] EMC ¥{5} Y6}
UHS-makeup-/u-pp-meterheater- <
30RPED4CAHGOT
. 30URED1004 M M ES St S 1E Y5} Ye)
UHS-makeupLu-pp-rotor-traind 30PED40ARDGT 30UPF31004 M M ES sl S 1E | EMC Y5 | ¥é)
UHS-makeup-Lupp-disch-strrr
. 30PED4OATO0T 30UPFB1004 M M ES st s IE | BEMC Y5} Y6}
actuatertraing
UHS makeup/u-pp-testflow train- !
4 30PED40CFO02 30UZF M M - SH NS-AQ | - EMC s} Y{6)
30PED40OCPOOY
. ; 30URFO1004 M M ES st s 1E | EMC yi{s) Y6}
4 ' ' 30PED4BCPOO2 30URFO1604 M M ES St S 1E | EMC Y5} Y6}
30RED40CT00t
. 30UPF01004 M M ES S S 1B | EMC Y53 Y6y
30RED4TACO0HFan-motor 30RED4IANOGT 30UPRFO1004 M M ES st S | EMC Y5} Y6}
id 30RED41CR50Y
30URPFO1004 M M ES si s 1B | EMC Y453 A473)
Fire Protection System
Fire Protection Diesel
Engine(s)/Diesel Engine Pump(s) 30USG M M SH-SSE NS-AQ EMC Y(5) Y(6)
Fire Prf)tectlon Diesel Engine 30USG M M SI-SSE NS-AQ EMC YG5) Y(6)
Batteries
Fire Protection Diesel
Engine(s)/Pump(s) Instrument(s) 30USG -M M SHI-SSE NS-AQ EMC Y(5) Y(6)
(local)
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Table 3.11-1—{Site-Specific Environmentally Qualified Electrical/lI&C Equipment}

(Page 100f 11)
___
Name Tag Local Area KKS ID . EQ Ra'diation EQ Desig.nated SafetyClass EQ l.’rogrf:m
(Equipment Description) Tag Number (Room Location) Environment Environment Function (Note 4) Designation
- (Note 1) Zone (Note2) (Note 3) (Note 5)
E';;;gg‘;‘;f;g‘s’;s\zlve © 30USG M M SI-SSE | NS-AQ EMC | Yi5) | Vi6)
\F/';ﬁ,:(';’)te“m” System Isolation 30USG M M SISSE | NS-AQ emc= | vis) | v
E’&Tﬁﬁ:ﬁ'@ﬁ ‘\’/‘;alf/‘zr(sm"’ge M M SISSE | NS-AQ emc= | vis) | vie)
fﬁ::;ffgﬁ/’;é‘)’“em Post 30UZT M M SISSE | NS-AQ Emc= | vis) | e
E;Taz:;’;e\j;'ﬁg(;y stem Hydrant 30UZT SISSE | NS-AQ eMc | v5) | Ve
Fans/Motors 30USG M SI-SSE NS-AQ Y (5) Y (6) -
Class 1E Emergency Power Supply (EPSS) .
31BMTO05 6.9 kV to 480 V (XFMR) 31BMTO5GTO 36URE30UPF03002 M M ES St S 1E | EMC Y(5) Y(6)
32BMTO5 6.9 kV to 480 V (XFMR) 32BMTO5GTO 30UPE30UPFO3005 M M ES Sl S 1E | EMC Y(5) Y(6)
33BMTO5 6.9 kV to 480 V (XFMR) 33BMTO5GTO 30URF30UPFO3007 M M ES N | S 1E | EMC Y(5) Y(6)
34BMTO05 6.9 kV to 480 V (XFMR) 34BMTO5GTO 30UPE30UPFQ3009 M M ES Sl S 1E | EMC Y(5) Y(6)
31BNG 1E 480 V Bus (MCC) 31BNGO1GWO 30URE30UPF2001 M M ES Sl S 1E | EMC Y(5) Y(6)
32BNG 1E 480V Bus (MCC) 32BNGO1GWO 30UPE30UPF2004 M M ES S| S 1E | EMC Y(5) Y(6)
33BNG 1E 480V Bus (MCC) 33BNGO1GWO0 30UPE30UPE2006 M M ES St S 1E | EMC Y(5) Y(6)
34BNG 1E 480 V Bus (MCCQ) 34BNGO1GWO 36URE30UPF2008 M M ES St S 1E | EMC Y(5) Y(6)
Site Specific Safety Related Electrical Power Cable Types
Medium Voltage Power Cable various muitiple M M ES Sl S 1E | EMC Y(5) Y(6)
Low Voltage Power Cable various multiple M M ES S S 1E | EMC Y(5) Y(6)
Low Voltage Control Cable (600V) various multiple M M ES Sl 1E | EMC Y(5) Y(6)
?:&gl\f)ed Instrumentation Cable various multiple M M ES sl s || emc | v | v
Thermocouple Extension Cable various multiple M M ES St S 1E | EMC Y(5) Y(6)
Fiber Optic Communication Cable various multiple M M ES N| S 1E | EMC Y(5)
Essential Service Water System (ESWS) ’
UHS Tower Basin Level Indicator 30PEB10CLOO1 31URB01003 M M ES | PAM SI S 1E | EMC Y(5) Y(6)
UHS Tower Basin Level Indicator 30PEB20CLOO1 32URB01003 M M ES PAM SI S 1E | EMC Y(5) Y(6)

LG J0 6¥ 8bed

G8¢-0L#NN
G 8insojoug



Table 3.11-1—{Site-Specific Environmentally Qualified Electrical/I&C Equipment}
(Page 11 of 11)

LG 10 oG abed
S8Z-0L#NN
G ainsopug

Name Tag Local Area KKS ID .JEQ R;'l.iation EQ Desiqnated SafetyClass EQ I?rogr.am
(Equipment Description) » Tag Number (Room Location) Environment Environment Function (Note 4) Designation
(Note 1) Zone (Note2) (Note 3) (Note 5)
“UHS Tower Basin Level Indicator 30PEB30CL001 33URB01003 M M ES ] PAM SI | S TI1E] EMC | Y& | Y©)
UHS Tower Basin Level Indicator 30PEB40CLOO1 34URB01003 M M ES PAM SI S 1E | EMC Y(5) Y(6)

Notes:

1. EQ Environment: M (Mild), H (Harsh)

2. Radiation Environment Zone: M (Mild), H (Harsh)

3. EQ Designated Function: RT (Reactor Trip), ES (Engineered Safeguards), PAM (Postaccident Monitoring), Sl (Seismicl), Sll (Seismic Il), SII-SSE (Seismic Il - Fire Protection System piping,
valves, and equipment supplying fire suppression water to systems required for safe shutdown are required to operate following a Safe Shutdown Earthquake (SSE).

4. Safety Class: S (Safety-Related (i.e., QA Level 1)), NS-AQ (Supplemental Grade Non-Safety (i.e,, QA Level II}), 1E (Class 1E), EMC (Electromagnetic Compatibility), C/NM
(Consumables/Non Metallics).

5. Yes(1)=Full EQ Electrical, Yes(2)=EQ Radiation Harsh-Electrical, Yes(3)=EQ Radiation Harsh-Consumables, Yes{4)=EQ for Consumables, Yes(5)=EQ Seismic, Yes(6)=EQ EMC.

** Fire Protection System isolation valves are equipped with tamper switches, hence identified for EMC.
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3.125 PIPING STRESS ANALYSIS CRITERIA

3.12.5.1  Seismic Input Envelope versus Site-Specific Spectra

{The site-specific seismic response is within the parameters of U.S. EPR FSAR Section 3.7.2 as
discussed in Section 3.7.2. The In-Structure Response Spectra (ISRS) is generated from the soil
cases defined in the U.S. EPR FSAR Section 3.7.1 and is used for pipe stress and support analysis
on systems within the scope of the U.S. EPR FSAR certified design for Category I structures.
Site-specific ISRS defined in FSAR Section 3.7.2.5 for the UHS MWIS-and-UHSEB is used for the
pipe stress and support analysis of site-specific systems within thesestructuresthe structure.
These site-specific ISRS are based on foundation input response spectra for site- specnflc
structures discussed in Section 3.7.1.1.1.}
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Table 8.1-1— {Division 1 Emergency Diesel Generator Nominal Loads}

Time
Sequence
{sec)

i .
' i
’

' Load Description  Volts

i Rating
| (hp/kW)

i

| Operating

| Operating
‘ Load

' Load LOOP DBA/LOOP

(kW)

) (kW)

Load Step Group 1 (Note 1)

1305 hp

e -
(Note 2)

(Note 2)

15
(Note 3)

480

@aﬁd—i—fer—eleetneakdmsren%peaehéiﬁa_n_d_h_ngmg
an fgr UHS Makeup Water Inta_kg Strugtu re ; ;

| and UHS Electricat Building - hanical divis : §
. and-Hor-electrical-division;5-hp-each)Air-cooled %
_:Condenser for UHS Makeup Water Intake Structure i ‘

15
{Note 2)

(Note 3)
s 2.
/(Note 3)

T

(Note3) |

(Note 4)
T "

(Note 4)

MSubtotaI‘of Addltlonal Loads for Load Step Group 1 i {

N/A
(Note 5)

‘ UHS Makeup Water Travellng Screen Moto

- ; i e s gty

tuaneatersfepuHsMakeup#mmﬁake-swmem

i ;
%fer—eleetnea(—dwsren—S—kWeaeh) Air Handling Unit '
, Electrical Coils for UHS Makeup Water Intake Structure |

-‘ UHS Makeup ) Water Sy System Transformer Losses and MCC
equupment Iosses

AIIowance for future smaII Ioads

e e et e e e b e S et
)

HS Makeup Water Isolation MOV B «::285 o m2hp ) 0 t0 T

P UHS Makeup Water Mini Flow Bypass MOV 1480 i2hp 0 {0
f ; i ! :

YUHS Makeup Water Strainer MOVs 1480 >‘ 4 hp ‘0 10
{@MOVs2hpeach) ]
| Estimated Cable Losses - : [2kw (2 )

' % ;

. R ! A i e e

('UHS Makeup Water Pumps ' !
¢ 30PED10APOO1 {

“Total of Additional Manually Connected Loads CTTTTT

Notes:

1. Power to the UHS Makeup Water Intake Structure and-UHS-Electrical-Building-is available from the 31BDD buses

during the EDG Loading Sequence Step 1.
2. Cooling systems are assumed to be operating and heating systems are off.
3. Loads seldom function and are not credited towards EDG loading.

4, Estimated Losses.

5. UHS Makeup Water Pumps are not required to run during the first 72 hours of a DBE.
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Table 8.1-2— {Division 2 Emergency Diesel Generator Nominal Loads}
. i
: { ; : Operating
Time . : ; ; Operating Load
Sequence i Rating ;:Load LOOP * DBA/LOOP
(sec) " Load Description { Volts ((hp/kW) - (kW)) i (kW)
Load Step Group 1 (Note 1) ‘ ' )
(Note 2) . andUHS Electrical Building [-formechanical division- ; ! )
and—Lfer—eleemeal—dr-wsren—S—hpeaeh-)Alr Handhng Unit | r
15 'Heaang%aﬂ&fer-UH&Makeup-Wa{er—M&ake—Stm&ure §480 210hpkW 10 Eo
! l

. and-Horelectrical division-5-hp-eachjAir-cooled

;Con enser for UHS Mak Water Intake Structure

{Note 2) | and-UHS Electrical- Building(1-for-mechanical division- |
. % :

ST :
(Note 3) *aﬁd—UHSEleemeal-Bu#dmg-G—feHneehamea#dwm&‘ Hei i bvisi

(Note 2) UH—S—EleetHea#BuHéng-H—feHﬂeehameaLMsrenﬂanﬂ
} foreleetrical-division, 5-k\W-eaeh)Air Handling Unit
b Electncgl Corls for UHS Makeup Water Intake Sgructure

15 i UHS Makeup Water Isolatron MOV “lago
Note3) iw -

15 ;U 3 Makeup Water Mini Flow Bypass Mov

(Note 3) ’»
15 { UHS Makeup Water Strainer MOVs

(Note 3) (2 MOVs 2 hp each)

ET R «Estrmated o e e e g e

(Note 4) : ] -
15 iUHSMakeup Water System Transformer Lossesand MCC ;|
(Note 4) i eqmpment losses :

15 I AIIowance for future small Ioads .

“Subtotal of Addltional Loads for Load Step Group 1 R

Addltlonal Manually Connected Loads ' Cerm e

NA UH§_Makeup Water Pumps T B

(Note 5) i 30PED20AP00T

NA i HS Makeup Wa:er Travellng Screen Mo;cow o

N[A TS i ety

k.
Total of Additional Manually Connected Loads

Notes:

1. Power to the UHS Makeup Water Intake Structure and-JHS-Electrical Building-is available from the 32BDD buses I
during the EDG Loading Sequence Step 1.

2. Cooling systems are assumed to be operating and heating systems are off.
3. Loads seldom function and are not credited towards EDG loading.
4. Estimated Losses.

5. UHS Makeup Water Pumps are not required to run during the first 72 hours of a DBE.
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Table 8.1-3— {Division 3 Emergency Diesel Generator Nominal Loads} ’

. { ; { Operating
Time ; i | Operatlng i Load
Sequence | j (Ratmg ! Load LOOP DBA/LOOP
(sec) ; Load Description ' Volts | (hp/kW) [ (kW) ; (kW)
LoadsStepGroup1(Noten) b e
15 { Cooling-Fansfor-bHS Makeup Water intake Structure. ’:480 1185 hp ig341 3-341 '
(Note 2) a - and-UHS Electrical- Building-{1-formechanical division- ‘ : ‘

m@#ﬂe&m&kdmen%apeaeh}&r_ﬂmﬂngy_m_ !

Fan for UHS Makeup Water ln;ake S;rucgur

{Note 2) { and-UHS Electrical Building {1 formechanical division-

aad—1-fere#eemea4—dmsrené—hpeaeh)mr—cooled
Condenser for UHS Makeup Water Intake Structure _ ; P
15 ;Sumpﬁump;fe;—ur%eeupwemm ‘ B

(Note3) | andUHSElectrical Building(Hormechanical-division- i
 and-Horelectricaldivision10-hp-each) : :
(Note 2) ; YHS-Electrical-Building{1-Hormechanical-division-and1- ! '
i for-electricaldivision5-kW-eachjAir Handling Unit !
; Electrical Coils for UHS Makeup Water Intake Structure

s T S Makeup Water Isolationmov
(Note 3)

s "’i’“U‘HS"MSkéup Water Mini Flow Bypass MOV
(Note 3) !

15T ! JHS M Makeup Water Strainer MOVs
(Note 3) ; (2 MOVs, 2 hp each)

T 5 s e e “: '
Noted) ¢ ' S S
15 “UAS Makeup Water System Transformer Losses and MCC | | I a7 W ‘ 7 7
(Note 4) r equipment losses ; ]

”:"AIAIowance for future small loads 5kw 5 _ 5
Subtotal of Addltlonal Loads for Load Step Group 1 j o 22.318.1 | 22:318
Additional Manually Connected Loads ’
N/A {UHS Makeup Water Pumps 0 0
(Note 5) : 30PED30AP001 !

j ‘g' R
“Total of Addltional Manually Connected Loads i ,0 0

Notes:

1. Power to the UHS Makeup Water Intake Structure and-JHS-Electrical- Building-is available from the 33BDD buses

during the EDG Loading Sequence Step 1.

2. Cooling systems are assumed to be operating and heating systems are off.
3. Loaos seldom function and are not credited towards EDG loading.

4. Estimated Losses.

5. UHS Makeup Water Pumps are not required to run during the first 72 hours of a DBE.
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Table 8.1-4— {Division 4 Emergency Diesel Generator Nominal Loads}

(Note 2)

15

:Subtotal of Addltional Loads for Load St.evaroup1 N o
Addltlonal Manually Connected Loads

{

| and-Horelectrical-division,5-hp-each)Air Handling Unit | %

Fan for UHS Makeup Water Intake Structure . _ : _
bHea%mg—Faﬁs—fef—uHS-MakeupWa{eHMake-Stwetwe j480 !
| andUHS Electrical Building (1.6 hanical-divisi ; g

: and-Horelectrical-division:-5-hp-each)Air-cooled ! :

. Condenser for UHS Makeup Water Intake Structure K ;

i j ! { | Operating
Time , @ i Load
Sequence ! , ! Rating Load Loop ; DBA/LOOP
(sec) ' Load Description : Volts ¢ (hp/kW) (kW)
'Load Step Group 1(Note1) ‘ ) )
15 Geehag#ans—fer—UH—S—MakeapWa%er—lmake—S&ueaﬁe 3 480 305 hp 834 1
(Note 2) » and-UHSEleetrical Building-{1-for-mechanical division- |

15 | Sump-Pumps for UHS Makeup Water-tntake Structure. | ' |
(Note3) ' andUHSElectricalBuilding (Hformechanicaldivision- | : :
' i and-Horelectrical-division—+0-hp-each) 5’ i ! :
15 * UnitHeaters for UHS Makeup Water Intake Structure and- | 480 (1039kW 1o o
(Note 2) : UHS ElectricatBullding-(H-for-mechanical-divisionand - | i ; ;
' for electrical division, 5k A lling Uni | ; ; |
! Electrical Coils for UHS Makeup Water Intake Structure L o : t
15 U UHS Makeup ‘Water Isolation MOV Tag0 r2 hp ;
(Note3) ! ‘
15 ' ? 'UHS Makeup Water Mini Flow Bypass MOV -~ 480 12hp
(Note 3) : i
15 “UHS Makeup Water Strainer MOVs | .480 l4nhp
(Note3) ‘2 MOVs, 2 hp each) : '
15 stimated Cable Losses T (2kW.
(Note 4) { ‘;
15 ; I'UHS Makeup Water System Transformer Losses and MCC ) ug 7kW
(Note 4) i eqmpment Iosses I

e UHs"'i(Aakeup iabar P e G 5
(Note 5) ; 30PED40APO0T ) v !

“Total of Additional M Manually Connected Loads ;

? HS Makeup Wa:erTravelmg Sgregn ngh Pgmp Mgtor"5480 _

Notes:

1. Power to the UHS Makeup Water Intake Structure and—UH—SEeetﬂc—al-Buﬂdmg—us available from the 34BDD buses

during the EDG Loading Sequence Step 1.
2. Cooling systems are assumed to be operating and heating systems are off.
3. Loads seldom function and are not credited towards EDG loading.

4, Estimated Losses. *

5. UHS Makeup Water Pumps are not required to run during the first 72 hours of a DBE.
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8.3.1.1.1 Emergency Power Supply System

{There are four divisions of Emergency Power Supply System (EPSS) distribution equipment for
the UHS Makeup Water System. 'The EPSS distribution equipment for the UHS Makeup Water
System is located in the Seismic Category | UHS Electrical-BuildingMakeup Water intake -
Structure. Each division is functionally independent and physically separated from the other
divisions.}

The site-specific EPSS distribution switchgear and nominal bus voltages are shown in Table
8.3-2. This information supplements U.S. EPR FSAR Table 8.3-2.
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8.3.1.1.2 Normal Power Supply System

. {The Normal Power Supply System (NPSS) is shown on Figure 8.3-2 and Figure 8.3-3. Figure
8.3-2 illustrates the NPSS single line drawing as shown in the U.S. EPR FSAR, with the
site-specific equipment added or removed as appropriate. Site-specific features identified on
Figure 8.3-2 include:

¢ Power is supplied to switchyard control house MCC from 31BBH and 32BBH.
¢ Circulating Water Intake Structure loads are supplied from 34BBH.
¢ Backup power for Desalinization plant and demineralization plant loads.

¢ Cooling tower wet fans are supplied by site-specific 6.9 kV switchgear 35BBE and 35BBF
for Train 5, and 6.9 kV switchgear 36BBE and 36BBF for Train 6. These switchgear replace |
480 VAC load centers 35BFB, 35BFC, and 35BFD for Train 5, and 480 VAC load centers
36BFB, 36BFC, and 36BFD for Train 6 listed in U.S. EPR FSAR Table 8.3-3. The changes
resulted from increasing the size of the cooling tower wet fans from 300 hp (each) to
350 hp (each).

Figure 8.3-3 shows site-specific transformer 30BBT04 and distribution system, which supplies
the normal power from the station switchyard to the desalinization plant, demineralization
plant, waste water treatment facility, and Circulating Water System Cooling Tower dry fans
(plume abatement). There is also a backup power source for the desalinization plant and
demineralization plant loads from NPSS bus 36BBD to site-specific 6.9 kV switchgear 30BBM. A
loss of power from 30BBT04 results in the automatic transfer (via dead bus transfer) of 30BBM
from the normal power source to the backup power from 36BBD. .

The site-specific NPSS equipment shown on Figure 8.3-2 and Figure 8.3-3 is listed in Table 8.3-3.

U.S. EPR Table 8.3-3 lists 480 V AC Load Centers 35BFB, 35BFC, and 35BFD for Train 5 and 480 V
AC Load Centers 36BFB, 36BFC, and 36BFD for Train 6. These 480 V AC load centers are also
shown on U.S. EPR FSAR 8.3-3. These 480 V AC Load Centers are replaced in the site-specific
design with 6.9 kV Switchgear 35BBE and 35BBF for Train 5 and 6.9 kV Switchgear 36BBE and
36BBF for Train 6. This represents a departure from the U.S. EPR FSAR.

The traveling screen motor and the screen wash pump motor are normally powered from the
non-Class 1E Normal Power Supply System, with capability to be manually connected to Class

1E emergency diesel generator backed power source.}
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8.3.1.1.7 Electrical Equipment Layout

{The electrical distribution system components distribute power to safety-related and
non-safety-related site-specific loads located throughout the site.

The EPSS 480 V AC, MCC and distributions transformers for the UHS Makeup Water System are
located in the applicable division of the UHS Eleetrical BuildingMakeup Water intake Structure

pump rooms and transformer rooms. }
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8.3.1.1.8 Raceway and Cable Routing -

{The EPSS distribution equipment for the UHS Makeup Water System is located in the
applicable division of the Seismic Category | UHS Electrical- BuildingMakeup Water Intake

Structure pump rooms and transformer rooms. The raceway and cable routing design
described in the U.S. EPR FSAR, Section 8.3.1.1.8 is incorporated by reference.}

The U.S. EPR FSAR includes the following COL Item in Section 8.3.1.18:
A COL applicant that references the U.S. EPR design certification will describe inspection,
testing, and monitoring programs to detect the degradation of inaccessible or
underground power cables that support EDGs, offiste power, ESW, and other systems that
are within the scope of 10 CFR 50.65.

“This COL Item is addressed as follows:

{Calvert Cliffs 3 Nuclear Project, LLC and Unistar Nuclear Operating Services, LLC shall putin
place a cable management program prior to fuel load that will:

4 Identify the inaccessible or underground cables that are within the scope of
10 CFR 50.65,

¢ Describe the inspection, testing, and monitoring programs that will be implemented to
detect degradation of these cables.}



Enclosure 6
UN#10-285
Page 10 of 13 .

8.3.1.1.9 Independence of Redundant Systems

{The EPSS distribution equipment for the UHS Makeup Water System is located in the

applicable division of the Seismic Category | UHS Electrical BuildingMakeup Water Intake

Structure pump rooms and transformer rooms. Redundant equipment independence,
including cabling independence and separation, described in the U.S. EPR FSAR, Section

8.3.1.1.9is incorporated by reference.}
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8.3.1.2.4 Compliance with GDC 17 \

{The EPSS distribution equipment for the UHS Makeup Water System is located in the

applicable division of the Seismic Category | UHS Eleetrical-BuildingMakeup Water Intake

Structure pump rooms and transformer rooms. Each division is functionally mdependent and
physically separated from the other divisions.}
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8.3.1.3 Electrical Power System Calculations and Distribution System Studies for AC
Systems

The U.S. EPR FSAR includes the following conceptual design information in Section 8.3.1.3:
Figure 8.3-4 [[Typical Station Grounding Grid]]

The conceptual design information is addressed as follows:

{The above U.S. EPR FSAR conceptual design information, including U.S. EPR FSAR Figure 8.3-4,
is applicable to CCNPP Unit 3. Additionally, the site-specific UHS Intake Structure, UHS-Electrical-
Building;-circulating water system cooling tower area, desalination plant and 500 kV Switchyard
are designed with lightning protection and grounding consistent with US. EPR FSAR Tier 2,
Section8.3.1.3.5 and 8.3.1.3.8.

The switchyard grounding grid is interconnected with the Nuclear Island and power block
ground grid. The switchyard ground grid, including conductor sizing, matrix pattern spacing,
and connection with the power block ground grid is determined using the regulatory guidance
and industry standards described in U.S. EPR FSAR Section 8.3.1.3.8.}
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Table 8.3-2—{CCNPP Unit 3 EPSS Switchgear, Load Center, and Motor Control Center
Numbering and Nominal Voltage}

‘ ; Switchgear / Load Center / Motor Control
Nominal Voltage Level : Division ! , Center
480 VMCC 1 y 31BNGO1™

480V MCC ; 4 ; 34BNGO1™

(1) Equipment located in the respective division in the UHS Electrical-BuildingMakeup Water Intake
Structure pump rooms.
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9.2,5.2.3°  UHS Makeup Water System

Emergency makeup water for the ESWS is provided by the site-specific, safety-related UHS
Makeup Water System that draws water from the Chesapeake Bay. The common forebay is
shared between the CWS makeup water system and UHS makeup water system. Two buried
60" safety-related pipes provide a flow path for Chesapeake Bay water to enter the common
forebay. Both pipes are designed to account for head losses in the pipe and provide sufficient
flow for the CWS makeup and UHS makeup. Both pipes are normally in operation, however,
either pipe can be isolated for maintenance as the other pipe is capable of providing 100% flow
for CWS makeup and UHS makeup. Due to the head loss through the pipes, the design low
water level at the common forebay for the UHS makeup intake is at EL. -8 ft NGVD29, which is 2
feet lower than the design low water level in the Chesapeake Bay of -6 ft NGVD29. The common
forebay invert elevation is at -22.5 ft NGVD29, which provides ample additional margin in pump
submergence during UHS operation with one or two intake pipes. The UHS Makeup Water
Intake Structure houses four bar screens and four dual-flow traveling screens that remove large
debris and trash that may be entrained in the flow. Each traveling screen is located in a separate
enclosure and provides the required flow to the associated UHS Makeup Water Pump. Each
traveling screen is equipped with a screen wash system which provides a high pressure spray to
remove debris from the travelmg screens.

There are four independent UHS Makeup Water System trains, one for each ESWS division. Each
train has one vertical turbine type wet pit pump, a discharge check valve, a self-cleaning
strainer, and a pump discharge isolation MOV (all housed in four separate rooms at the UHS
Makeup Water Intake Structurepumpheuse), plus the buried piping running up to and into the
ESWS pumphouse at the ESWS cooling tower basin. The UHS Makeup Water System isolation

. MOV is located inside the ESWS pumphouse at the connection to the ESWS cooling tower
basin.

In addition, each train has a surveillance test bypass that runs from just upstream of the
isolation MOV at the ESWS cooling tower basin, through a safety-related MOV, to the blowdown
line upstream of the blowdown flow meter. The latter safety-related MOV is normally closed,
and will go closed if open on receipt of an accident signal, providing assurance of UHS Makeup
Water System integrity.

Instrumentation and controls are provided for monitoring and controlling individual

components and system functions. Switchgear and electrical equipment supplymg power to
each train's pump and MOVs are located in its associated pump room.

A general area drawing of the site-specific CCNPP Unit 3 UHS Makeup Water Intake and
Circulating Water Makeup Water Intake Structures is shown in Figure 9.2-4. A-planviewPlan_

. views of the UHS Makeup Water Intake Structure +5-shewm-n—F+gure—9—2—5—aﬂd—a—seet~|eﬁ—wew+s-

shewn-inFigure-9-2-6.are shown in Figure 9.2-5 and Figure 9.2-6. A section view is shown in
Figure 9.2.7. The UHS Makeup Water System is shown in Figure 9. 2 8.
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9.2;5.3 Component Description’

Normal ESW Makeup Isolation Valves

The normal ESWS Makeup Water Systerh isolation valves are safety-relatéd MOVs designed to
ASME Section lll, Class 3 requirements, and made of materials compatible with the brackish
UHS makeup water.

UHS Makeup Water Intake Structure Bar Screens and Traveling Screens

The UHS Makeup Water Intake Structure has four bar screens and four dual-flow traveling
screens. The screens prevent debris from passing into the UHS Makeup Water System. The
traveling screens are equipped with a Seismic Category Il screen wash system that includes four
screen wash pumps. The screen wash pumps provide a high pressure spray to remove debris
from the traveling screens. These traveling screens are classified as NS-AQ and are designed to
remain mechanically functional following an SSE. The ability to manually rotate and clean the
travelling screens to ensure adequate flow to the UHS makeup water pumps following a SSE is
also provided. The structure housing the traveling screens will protect them from other natural
phenomena, e.g. hurricane, tornado. The structure also provides separation between the
screens for each of the four divisions. During normal operation, the traveling screens are
powered from the Normal Power Supply System. Backup (Class 1E) power supply is provided to
operate the traveling screens post-DBA through the Emergency Power Supply System, for
convenience, if the electrical components of the traveling screens are functional post DBA.

UHS Makeup Wéter System Pumps

There are four vertical turbine pumps, each rated at 750 gpm (approximately 2835 Ipm). Each
pump is driven by an electric motor, and is equipped with a discharge check valve and motor
operated isolation valve. They are designed to ASME Section lll, Class 3 requirements, and
constructed of materials compatible with the brackish UHS makeup water.

UHS Makeup Water System Isolation Valves

The UHS Makeup Water System isolation valves are safety-related MOVs designed to ASME
Section Ill, Class 3 requirements, and are made of materials compatible with the brackish UHS
makeup water. For each train, there are the pump-isolation-MOYUHS Makeup Water System

Pump isolation, minimum flow, and initial fill isolation MQOVs, the UHS Makeup Water System
isolation MOV at the ESWS cooling tower basin, and the UHS Makeup Water System bypass

isolation MOV.

UHS Makeup Water System Self Cleaning Strainers

There are four UHS Makeup Water System self-cleaning strainers, one on the discharge side of
each UHS Makeup Water pump. They are designed to ASME Section Ill, Class 3 requirements,
and constructed of materials compatible with the brackish UHS makeup water.

The strainers remove debris from the process flow that is not trapped by the trash-raeksbar
screens and traveling screens.

UHS Makeup Water System Piping

The UHS Makeup Water System piping and fittings that perform safety functions are designed
to ASME Section lll, Class 3 requirements, including normal operation and anticipated transient
conditions. They are constructed of materials compatible with the brackish UHS makeup water.
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9.2.5.5 Safety Evaluation

Normal ESWS makeup is a non-safety-related function, and thus requires no safety evaluation
with respect to design basis events. Similarly, both cooling tower blowdown and chemical
treatment are non-safety-related functions and require no safety evaluation. However, the
connections to safety-related piping through which these functions are made and the
accompanying isolation valves are safety-related, which ensures the integrity of the safety-
related piping in the event of a DBA.

The UHS Makeup Water System function is to provide reliable makeup to the ESWS cooling
tower basins, starting no later than 72 hours after receipt of an accident signal, to ensure that
sufficient makeup flow is provided so the ESWS can fulfill its design requirement of shutdown
decay heat removal for a minimum of 30 days following a DBA. '

This function is assured because the UHS Makeup Water System:

4 Is designed, procured, constructed and operated in accordance with the criteria for
ASME Section lll, Class 3 safety-related systems, structures and components, and
Seismic Category 1 requirements, including the tie-in piping and isolation vaIves for
normal makeup, and chemical addition and sampling.

4 Has four equivalent and completely independent trains, any two of WhICh are capable
of providing the required worst case makeup flow.

¢ Has eachcomponents, including the UHS Makeup Water System pump and its
associated valves, strainer, electrical switchgear, and local controls and instrumentation

rotecte h effects of ex ernal nd internal flooding as described in Section

4 Has an UHS Makeup Water Intake Structure which is designed and built for protection
against seismic and missile hazards.

4 Has each UHS Makeup Water System pump installed such that its function is protected
against the worst case low water event.

4 Has seismically qualified and installed (buried) piping runs from the UHS Makeup Water
_Intake Structure to the individual ESWS cooling tower basins.

¢ s treated to meet specified limits on system water chemistry in order to prevent
potentially detrimental fouling of stagnant piping sections and surfaces.

4 s periodically performance tested and sampled to confirm operability and verify
system water chemistry requirements.

# Hasa set of traveling screens that remain mechanically functional following an SSE. The
ability to manually rotate and clean the travelling screens to ensure adequate flow to
the UHS makeup water pumps following a SSE is also provided.

In addition, reconciliation of the site-specific climatology data has demonstrated that the ESWS
cooling tower performance maintains the ESWS temperature below-the required 95° F (35° C).



Fugure Replaced
Flgure 9.2-4—{General Area - UHS Makeup Water and CW Intake Structures}
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Figure Replaced |
Figure 9.2-5—{UHS Makeup Water Intake Structure - Plan View}
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' Figure Replaced :
Figure 9.2-6—{UHS Makeup Water Intake Structure - Section View}
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Figure 9.2-7

New Figure

—{UHS Makeup Water Intake Structure - Section View
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New Figu;e

Figure 9.2-8—{UHS Makeup Water System}
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9.4.15 {UHS MAKEUP WATER INTAKE STRUCTURE VENTILATION SYSTEM
The section was added as a supplement to the U.S. EPR FSAR.

9.4.15.1 Design Bases

The UHS Makeup Water Intake Structure Ventilation System aed—the—U-H—S—Eleet-Heal-Bu#émg—
Ventilation-System-maintain-acceptable-temperatureimitsmaintains acceptable temperatures

to support operation of the UHS Makeup Water Intake System pumps and associated electrical
distribution equipment, which are required to operate under design basis accident conditions.

The UHS Makeup Water Intake Structure Ventilation System also maintains acceptable room
temperatures within the intake structure corridors and the traveling screen rooms. The UHS
Makeup Water Intake Structure Ventilation System and-the-JHS-Eleetrical Building-Ventilation-
System-mairtairmaintains a minimum temperature of 41° F (5° C) and a maximum temperature
of 104° F (40° C) in the UHS Makeup Water Intake Structure-and-UHS-Eleetrical-Building, based
on the 0% exceedence winter design basis ambient air temperature of 0° F DB and the 0%
exceedence summer design-basis outdoor ambient air temperatures of 102° F DB/80° F WB,
respectively. FhesesystemsThe system will support operation of the UHS Makeup Water Intake I
System pumps, dual flow traveling screens, screen wash pumps, and associated electrical
distribution equipment, as well as to support personnel access to these spaces. This
temperature range maintains a mild environment in these-buildingsthe building, as defined in I
US EPR FSAR Section 3.11.

Components of the UHS Makeup Water Intake Structure Ventilation System and-the UHS-
Eleetrical Building-Ventilation-System-are located inside the applicable divisions’ UHS Makeup
Water Pump rooms-ane-electricatreoms, transformer rooms, air-cooled condenser rooms, the
intake structure corridors and traveling screen rooms. The UHS Makeup Water intake Structure-

" and-the UHS-Electrical Building ransforme ol enser rooms are
designed to withstand the effects of natural phenomena, such as earthquakes, tornadoes,
hurricanes, floods, and external missiles (GDC-2). The Traveling Screen rooms are designed to
withstand the effects of earthquakes, tornadoes, hurricanes and external missiles; however,
their ventilation systems are NS-AQ, and are not required to operate following accidents,

9.4.15.2 System Description

9.4.15.2.1 General Description

A drawing of the UHS Makeup Water Intake Structure Ventilation Systemand-the-JHSEleetrical-
Building-YentHation-System is shown in Figure 9.4-2, The UHS Makeup Water Intake Structure

Ventilation System consists of three (3) sub-systems: the makeup pump room ventilation
system, the Intake Structure corridor ventilation system, and the traveling screen room
ventilation system.

The UHS Makeup Water Intake Structure Ventilation System reerreulates upplies conditioned
air for eooling-er-heating-ef thefourcooling, heating, and ventilating each divisional UHS

Makeup Water System pump reem»sand transformer room |n the UHS Makeup Water Intake
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t~|=a+|+A safety -related sght system air condmoner is provided to cool and ventilate each UHS
Makeup Water Syste and transformer room. Each air conditioning system recirculates

room air and draws outside air to ventilate the rooms. The supply air flow path includes a

- missile-protected outside air intake, tornado damper, and an outside air makeup connection to
he safety-related air handling unit, ducted from the air-cooled condenser room. The air-cooled
condenser room forms the supply air plenum for the air-cooled condenser and the makeup air
supply. Distribution ductwork supplies air from the air handling unit to the pump room and the
transformer room above. Air is returned to the air handling unit via recirculation ductwork from
the pump and transformer rooms. A nonsafety-related exhaust fan is provided to exhaust a
portion of the room air. The exhaust air flow path consists of exhaust ductwork from each room

drawn via an exhaust fan, which discharges into an exhaust plenum shared with the exhaust
from the air-cooled condenser. The exhaust plenum discharges through the roof of the

building through a check damper, tornado damper and missile shield.

Nonsafety-related supply and exhaust fans are provided to heat and ventilate the intake
structure corridors. The supply air ductwork is provided with a duct heater to heat the |
air in the winter. Both supply and exhaust openings are protected from missiles.and provided
with tornado dampers.

Each traveling screen room is ventilated by a nonsafety-related exhaust fan which draws
outside air through a supply air louver and filter. A unit heater is provided in each traveling
screen room to maintain the minimum reguired temperature in the winter. Both supply and
exhaust openings are protected from missiles and provided with tornado dampers.

9.4.15.2.2 Component Description

Air Conditioning (AC) Units

The air conditioning systems utilize safety-related split-system units. Each. systems' air-cooled
condenser section {i.e., condenser fan, coil and compressor) is located in its own room, which
forms a supply air plenum to provide cooling air from outdoors via missile protected openings
Iocated above the EL 36 ft. flood level, Each evaporator sectlon (i.e. filter, evaporator coil,

are based on the design ambient conditions and the required room gemperagure range. The air
conditioning equipment shall be designed in accordance with ASME AG-1 2003 (ASME, 2003).

Ductwork and Accessoriés :

Fhe-supphy-airduetDuctwork is constructed of galvanized steel and is structurally designed for
the fan shutoff pressure. The ductwork meets the design, construction and testing
requirements of ASME AG-1-2003 (ASME, 2003).
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Air HandhngCondltlonmg Unit Condensate Drip Pans
Each air handlingconditioning unit has a drip pan installed to collect the condensate that forms

in the airhandling-unitand-directevaporator section and directs the condensate to the local

sump.

Air Supply Fans

¥he—fans—wh+el+a¥e—mteg¥a4—¥e-ﬂ=re-a++hand4+ng—wﬁs-Eg s are centrifugal or axial type with an
electrical motor driver. Fan performance is rated in accordance with ANSI/AMCA-210-1999
(ANSI, 1999), ANSI/AMCA-211-1987 (ANSI, 1987), and ANSI/AMCA-300-1985 (ANSI, 1985).

Unit Heaters _ ‘ :
Unit heaters, consisting of fans, thermostats and electric heating coils are provided in each
traveling screen room to maintain a minimum room temperature above the lower design
temperature limit of 41°F, based on a minimum outside ambient temperature of 0°F. Unit
eaters meet the design, construction and testing requirements of ASME AG-1-2003

(ASME. 2003).

ngper;

Dampers meet the design, construction and testing requirements of the applicable portions of
ASME AG-1-2003 (ASME, 2003).

_Electrical Duct Heater

An electric duct heater is provided to temper the air supplied to the UHS Makeup Water Intake
Structure common corridors.

9.4.15.2.3 System Operation

Normal Plant Operation

During normal plant operation, the UHS Makeup Water System pumps are not in operation,
except for the performance of periodic surveillance tests. The UHS Makeup Water Intake

Structure Ventilation System and-the UHS-Electrical Building-Ventilation Systerm-

funetionfunctions to maintain acceptable room temperatures for starting and operating the
UHS Makeup Water System pumps, traveling screens and screen wash pumps, as well as
supporting the opération of the electrical distribution equipment for the UHS Makeup Water
Systemand for personnel comfort. The room temperature is monitored byand controlled using
the temperature sensors ferlocated in each pump room, transformer room, the intake structure
corridors and each traveling screen room-and-eleetricalroorm. In the event cooling is required in
any UHS Makeup pump or electrical room(s), the associated divisions’ UHS Makeup Water
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System pump is to started on high room temperature to supply cooling water to the associated
division’s cooling coils.

Abnormal Operating Conditions

Systenor he UHS Makeup Water System (UHSMWS) is comprlsed of four (4) mdegendent t[ams,
each supported by its dedicated, safety-related UHSMWS Ventilation System. Two out of the
four trains are required for the UHSMWS to perform its safety function. If one or more
components of a UHS Makeup Pump Room Ventilation System fail, that ventilation system may
not be able to maintain the required ambient conditions in the associated UHS Makeup Water
pump or transformer room. Failure of one UHS Makeup Pump Room Ventilation System may
result in inoperability of that train of the UHS Makeup Water System. However, this failure does
not affect the other three (3) redundant trains of the UHS Makeup Water Ventilation System.

The heating and ventilating systems servin he\UHS Makeup Water Intake Structure corridors
and traveling screen rooms are NS-AQ, and not required to operate in order for any UHS

Makeup Water System to perform its safety function.

Plant Accident Conditions

The UHS Makeup Water Intake Structure Ventllatlon System and—t-he—UH%E«leetHeal-BeH-ldmgu

UHS—EIeet—neaJ—Bw#é-nealso maintains the requ:red amb|ent conditions in each trains' UHS

Makeup Water pump and transformer room, in case the UHS Makeup Water pumps are
required to operate.

9.4.15.3 Safety Evaluation

The UHS Makeup Water Intake Structure Ventilation System and-UHSEleetrical Building-

Ventilation-System-havehas sufficient heating and cooling capacity to maintain each pump-
room-and-electricalreomtrains' pump and transformer room at temperatures between 41°F

(5°C) and 104° F (40° C), when the UHS Makeup Water rtake-System purmp-rmeotersare-

operated-atratedHoadequipment operates at rated load (cooling mode), and, is on standby
{heating model \

The afety-related portions of the UHS Makeup Water Intake Structure Ventilation System and-
the-UHS-Electrical Building-Ventilation-Systermr-are designed to withstand the effects of

earthquakes, tornadoes, hurricanes, floods, external missiles, and other similar natural
phenomena. Sections 3.3, 3.4, 3.5, 3.7, and 3.8 provide the bases for the adequacy of the

structural design of these-buildingsthe building. |

No single failure compromises the safety functions of the UHS Makeup Water System; however,
active failure of an air conditioning trairsystem will render the associated UHS Makeup Water
System train-inoperable. Power supplies to safety-related electrical components and controls
for the UHS Makeup Water Intake Structure Ventilation System are provided from their
respective divisional Class 1E Emergency Power Supply system.
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9.4.15.4 Inspection and Testing Requirements

Sections 14.2.14.8 and-H4214-9-prevideprovides the initial plant startup testing for the UHS
Makeup Water Intake Structure Ventilation System-and-UHS-Electrical-Building-Ventilation-
Systemrtespectively.

After the plant is brought into operation, periodic mspectlons and tests of the UHS Makeup

Water Intake Structure Ventilation System and-UHSEleetrical Building-Vertilatien-Systerr-are

performed to verify proper operation. Scheduled inspections and tests are necessary to verify
system operability.

Testing to verify the UHS Makeup Water Intake Structure Ventilation Systemand-UHSElectrical-
Building-Venrtilation-Systems continued capability to remove design heat loads will be
coordinated with full flow performance testing of each division's respective UHS Makeup Water
System to establish equipment room design basis heat loads to the maximum extent practical.
Testing to verify the systems maintain the minimum room design temperature will be
performed with all equipment secured.

9.4.15.5 Instrumentation Requirements

Initial in-place testing of safety-related components of the UHS Makeup Water Intake Structure

Ventilation System and-the UHSElectrical Building-Yentilatien System-is performed in
accordance with ASME AG-1-2003 (ASME, 2003) and ASME N510-1989 (ASME, 1989).

9.4.15.6 References

ANSI, 1985. Reverberant Room Method for Sound Testing of Fans, ANSI/AMCA-300-1985,
American National Standards Institute/Air Movement and Control Association International,
Inc.,1985.

ANSI, 1987. Certified Ratings Program-Product Rating Manual for Fan Air Perforrhance, ANSI/
AMCA-211-1987, American National Standards Institute/Air Movement and Control Association
International, Inc.,1987.

ANSI, 1999. Laboratory Methods of Testing Fans for Aerodynamic Performance Rating, ANSI/
AMCA-210-1999, American National Standards Institute/Air Movement and Control Association
International, Inc.,1999.

/
ASME, 1989. Testing of Nuclear Air-Treatment Systems, ASME N510-1989, American Society of
Mechanical Engineers, 1989.

ASME, 2003. Code on Nuclear Air and Gas Treatment, ASME AG-1, American Society of
Mechanical Engineers, 2003.
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9.5

9.5.1

OTHER AUXILIARY SYSTEMS
This section of the U.S. EPR FSAR is incorporated by reference with the following supplements.

FIRE PROTECTION SYSTEM

No departures or supplements.

9.5.1.1 Design Basis
Appendix 9B of this COL FSAR supplements Appendix 9A of the U.S. EPR FSAR.

9.5.1.2 System Description

9.5.1.2.1 General Description

For all aspects of the site specific Fire Protection Program (FPP), the same codes and standards
and applicable edition years apply for fire protection as listed in Section 9.5.1.7 of the U.S. EPR
FSAR.

Table 9.5-1 provides supplemental information for select items/statements in U.S. EPR FSAR
Table 9.5.1-1 identified as requiring COL Applicant input. The supplemental information is in a
column headed {“CCNPP Unit 3 Supplement”} and addresses {CCNPP Unit 3} conformance to
the identified requirement of Regulatory Guide 1.189 (NRC, 2007).

The U.S. EPR includes the following COL item in Section 9.5.1.2.1:

A COL applicant that references the U.S. EPR design certification will provide a description
and simplified Fire Protection System piping and instrumentation diagrams for site-specific
systems.

This COL item is addressed as follows:

Figures 9.5.2 and 9.5-3 each provide a schematic piping and instrument diagram of the fire
water distribution system specific to CCNPP Unit 3. These figures supplement the generic
piping and instrumentation provided in Figure 9.5.1-1 of the U.S. EPR FSAR.

Figure 9.5-2 illustrates the site-specific fire main yard loop supplying the Cooling Tower
area. This non-seismic loop supplies the sprinkler system protecting the Water Treatment
Building as well as the yard fire hydrants.

Figure 9.5-3 illustrates the site-specific fire main yard loop supplying the Intake Structure
area. The Seismic Category II-SSE loop supplies fire water to the above ground manual and

automatic suppression systems identified in Figure 9.5-4-anrd-3-5-5-These-figures, This
figure illustrate the Seismic Category II-SSE standpipe and hose stations and the Seismic

Category Il sprinkler systems specified for the UHS Makeup Water Intake Structure-and-the-
. ) iding ]
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9.5.1.2.2 General Description (continued)

Plant Fire Prevention and Control Features

J

< Text suppressed for clarity >

Automatic Fire Suppression Systems

Details of the automatic fire su ppressidn systems for the remai\nder of the power block and
balance of plant structures are provided in Appendix 9B of this COL application.

In addition, automatic sprinkler systems, designed and installed in accordance with National
Fire Protection Association (NFPA) 13 (NFPA, 2007b), are provided for the following buildings:

{Turbine Buildihg under operating deck and skirt areas
SBO Diesel Tank Rooms

<

SBO Auxiliary Equipment Rooms
Switchgear Building Diesel Engine Rooms
Auxiliary Boiler Equipment Room
Warehouse Building

Central Gas Supply Building

Fire Protection Building

UHSMakeup-Waterrtake Stracture

4 Desalinization / Water Treatment Building}

® & & & & ¢ o o

Automatic single or double interlock preaction sprinkler systems designed and installed in
accordance with NFPA 13 (NFPA, 2007b) are provided in the following areas:
¢ Turbine Generator and Exciter bearings
Switchgear Building Cable Spreading Rooms
Switchgear Building Low- and Medium-Voltage Distribution Board Rooms
Switchgear Building Cable Distribution Division Rooms
Switchgear Building Battery Rooms |
Switchgear Building Battery Charger Rooms

R R AR AR AR

Switchgear Building I&C Control / Protection Panel Rooms

o Wi Heat Sink Electrical Buildin]

Fixed deluge water spray systems designed and installed in accordance with NFPA 15 are
provided for the following hazards.

4 Hydrogen seal oil unit

¢ Turbine Building Lube oil drain trenches
¢ Auxiliary Power Transformers

¢ Generator Transformers

Manual Fire Suppression Systems

Details of the manual fire suppression systems for the remainder of the power block and
balance of plant structures are provided in Appendix 9B of this COL application.
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9.5.2.3 System Operation Communications Stations

The U. S. EPR FSAR includes the following COL Item in Section 9.5.2.3:

The COL applicant referencing the U.S. EPR certified design will identify additional site-
specific communication locations necessary to support effective communication between
plant personnel in all vital areas of the plant during normal operation, as well as during
accident conditions.

This COL Item is addressed as follows:

{The UHS Makeup Water Intake Structure and-the-UHS-Electrical- Building-contains safety-

related equipment and is a site-specific vital area of the plant. Communication equipment will
be provided in this area to support effective communication between plant personnel during
normal operation, as well as during accident conditions. This location will contain equipment
to allow use of the plant digital telephone system, PA and alarm system, and sound powered
system. A portable wireless communication.system will also be provided for use by fire brigade
and other operations personnel required to achieve safe plant shutdown.

All the communication subsystems are available for use during normal operation of the plant.
Except for the sound-powered system, the communication subsystems are powered from the -
Class 1E Emergency Uninterruptible Power Supply System (EUPS) or the Class 1E Emergency
Power Supply System (EPSS), which are supported by the emergency and station blackout
diesel generators to provide backup power. Hence all the communication subsystems are
expected to be available for use during all accident conditions. However, all communications
equipment is categorized as non-safety related, and is not relied upon to mitigate an accident.
The sound-powered system does not require an external power source.}
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'CIRCULATING WATER MAKEUP

Figure Replaced

Flgure 9.5-3—{CCNPP Unit 3 Fire Water Distribution System - Intake Structure Loop}
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Figure Replaced
Figure 9.5-4—{CCNPP Unit 3 UHS Makeup Water Intake Structure}
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Figure 9.5-5—{CCNRP Unit 3-UHS Electrical BuildingNot Used} |
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- 9B.1.3

SCOPE

The scope of the FPA consists of the comprehensive assessment of the fire or explosion
hazards for the plant structures in the following list, including a description of the fire
protection defense-in-depth features provided to minimize the consequences of such an
event. '

¢ & & & & ¢ O O > o > o

L 4

Turbine Building (UMA)

Switchgear Building (UBA)

Auxiliary Power Transformer Area (UBE)
Generator Transformer Area (UBF)
{Warehouse Building (UST)}

Security Access Building (UYF)
Central Gas Supply Building (UTG)
{Grid Systems Control Building (UAC)}
Fire Protection Building (USG)

{Circulating Water System Cooling Tower Structure (URA)}

{Circulating Water System Pump Building (UQA)}

{Ultimate Heat Sink Makeup Water Intake Structure (UPF)ineludingasseciated-JHS-
Electrical Building]

{Circulating Water System Makeup Intake Structure (UPE)}

{Desalinization/Water Treatment Building (UPQ)}
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9B.3 FIRE AREA-BY-FIRE AREA EVALUATION

The FPA is performed on a fire area by fire area basis for the following plant structures:

4 Turbine Building (UMA)

Switchgear Building (UBA)

L 4

Auxiliary Power Transformer Area (UBE)
Generator Transformer Area (UBF)
{Warehouse Building (UST)}

Security Access Building (UYF)

Central Gas Supply Building (UTG)
{Grid Systems Control Building (UAC)}
Fire Protection Building (USG)

{Cooling Tower Structure (URA)}

{Circulating Water Pump Building (UQA)}

®* € & & O ¢ & > o o

{Ultimate Heat Sink Makeup Water Intake Structure (UPF)-neluding-associated-UHS-
Electrical Building) ‘

{Circulating Water System Makeup Intake Structure (UPE)}

L 4

¢ {Desalinization/Water Treatment Building (UPQ)}

-
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ULTIMATE HEAT SINK MAKEUP WATER INTAKE STRUCTURE INCLUDING ASSOCIATED UHS-
ELECTRICAL BUILDING '

9B.3.12
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9B.3.12.1 Fire Area FA-UPF-01 (Table 9B-2, Column 35)

Fire area FA-UPF-01 is one of the four UHS makeup water pump, electrical, traveling screen and
forebay divisions. Fire area FA-UPF-01 consists of the following rooms:

'

Room Number Room Name

UPF03-001 Air Cooled Condenser Room 1
UPF03-002 Transformer Room 1

UPF02-001 UHS Makeup Water Pump Room 1
UPF02-003 Traveling Screen Room 1

UPF01-001 UHS up Wa ake Forebay Area 1

The adequacy of the fire protection features provided is sufficient to prevent a fire originating

ire area FA-UPF-01 from affecting adjacent fire areas N
This fire area is occasionally occupied during normal plant operations. The egress route from
ir Cool nser Room, Tran r Room and UHS Makeup Water Pump Room in th

event of a fire is via the building corridors two exits: a single escape ladder to the roof, or a
single grade level exit to the exterior, The egress route from the Traveling Screen Room in the

event of fire is throu WO level exits to the exterior.

9B.3.12.2 Fire Area FA-UPF-02 (Table 9B-2, Column 36)

Fire area FA-UPF-02 is the corridor/stairwell enclosure serving the UHS Makeup Water Intake

Structure. Fire area FA-UPF-02 consists of the following rooms:

Room Number Room Name

UPF03-003 Personnel Access to Electrical Rooms
UPF02-002 Personnel Access to Pump Rooms
UPF02-010 Vestibule

Th equ of the fire protection features provided is sufficient to prevent a fire originatin

within fire area FA-UPF-02 from affecting adjacent fire areas.

This fire area is occasionally occupied during normal plant operations. The egress route from

this area in the event of a fire is via a single grade level exit to the exterior or a single escape
ladder to the roof.

9B.3.12.3 Fire Area FA-UiPF-03 (Table 9B-2, Column 37)

Fire area FA-UPF-03 is one of the four UHS makeup water pump, electrical, traveling screen and
forebay divisions. Fire area FA-UPF-03 consists of the following rooms:

Room Number Room Name

UPF03-004 Air Cooled Condenser Room 2
UPF03-005 Transformer Room 2

U -00 UHS eup Water Pump Room 2
UPF02-005 : Traveling Screen Room 2

UPF01-002 UHS Makeup Water Intake Forebay Area 2
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The adequacy of the fire protection features provided is sufficient to prevent a fire originating

within fire area FA-UPF-03 from affecting adjacent fire areas,

This fire area is occasionally occupied during normal plant operations. The egress route from
the Air Cooled Condenser Room. Transformer Room and UHS Makeup Water Pump Room in the
event of a fire is via the building corridors two exits: a single escape ladder to the roof, or a
single grade level exit to the exterior. The egress route from the Traveling Screen Room in the
event of fire is throu WO gr level exits to the exterior.

9B.3.12.4 Fire Area FA-UPF-04 (Table 9B-2, Column 38) '

Fire area FA-UPF-04 is one of the four UHS makeup water pump, élec;rical, traveling screen and
forebay divisions, Fire area FA-UPF-04 consists of the following rooms: )

Room Number Room Name

UPF03-007 Trapsformer Room 3 -

UPF02-006 UHS Makeup Water Pump Room 3
UPF02-007 Traveling Screen Room 3

UPF01-003 UHS Makeup Water Intake Forebay Area 3

The adequacy of the fire protection features provided is sufficient to prevent a fire originating
within fire area FA-UPF-04 from affecting adjacent fire areas.

This fire area is occasionally occupie ring normal plant operations. The egress route from
the Air Cooled Condenser Room, Transformer Room and UHS Makeup Water Pump Room in the
event of a fire is via the building corridors two exits: a single escape ladder to the roof, or a
single grade level exit to the exterior, The egress route from the Traveling Screen Room in the

event of fire is through two grade level exits to the exterior.

9B.3.12.5 Fire Area FA-UPF-05 (Table 9B-2, Column 39)

Fire area FA-UPF-05 is one of the four UHS makeup water pump, electrical, traveling screen and
forebay divisions. Fire area FA-UPF-05 consists of the following rooms:

Room Number Room Name
UPF03-008 Air Cooled Condenser Room 4
UPF03-009 Transformer Room 4
UPF02-008 UHS Makeup Water Pump Room 4
UPF02-009 Traveling Screen Room 4
UPFQ1-004 UHS Makeup Water Intake Forebay Area 4
The adequacy of the fire pr ion features provided is sufficien revent a fire originatin

within fire area FA-UPF-05 from affecting adjacent fire areas.

This fire area is occasionally occupied during normal plant operations. The egress route from

the Air Cooled Condenser Room, Transformer Room and UHS Makéup Water Pump Room in the

event of a fire is via the building corridors two exits: a single escape ladder to the roof, or a
single grade level exit to the ex;erlor, The egress route from the Traveling Screen Room in the
event of fire is through two grade level exits to the exterior.
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. 9B.3.13

9B.3.14

CIRCULATING WATER SYSTEM MAKEUP INTAKE STRUCTURE

9B.3.13.1 Fire Area FA-UPE-01 (Table 9B-2, Column 4940)

Fire area FA-UPE-01 is the electrical equipment room providing power and control for the
circulating water system makeup pumps.

The adequacy of the fire protection features provided are sufficient to prevent a fire originating
within fire area FA-UPE-01 from affecting adjacent fire areas.

This fire area is not normally occupied during normal plant operations. The egress route from
this area is via single exit to the exterior. '

9B.3.13.2 Fire Area FA-UPE-02 (Table 9B-2, Column 5041)

Fire area FA-UPE-02 is the grade and below grade portion of the circulating water system
makeup intake structure which houses the three circulating water makeup pumps.

The adequacy of the fire protection features provided are sufficient to prevent a fire originating
within fire area FA-UPE-02 from affecting adjacent fire areas.

This fire area is not normally occupied during normal plant operations. The egress route from
this area in the event of a fire is via a single grade level exit to the exterior and via multiple
ladders from below grade.

DESALINIZATION/WATER TREATMENT BUILDING

9B.3.14.1 Fire Area FA-UPQ-01 (Table 9B-2, Column 5142)
Fire area FA-UQP-01 is the Desalinization and Water Treatment Building.

The adequacy of the fire protection features provided are sufficient to prevent a fire originating
within fire area FA-UPQ-01 from affecting adjacent fire areas.

This fire area is occasionally occupied during normal plant operations. The egress route from
this area in the event of a fire is via multiple exits located at grade elevation.}



Table 9B-2—{Fire Areé Parameters}

(Page 9 of 17)
Column 31 32 33 ) 34 35

Fire Area FA-USG-03 FA-URA-01 FA-UQA-01 FA-UQA-02 FA-URE-01

Building or Area UsG URA UQA UQA YRE

Figures Figure 9B-20 Figure 9B-21 Figure 9B-22 Figure 9B-22 Figure 9B-23

Fire Barriers (Notes 3,4,5,6) See Figures See Figures See Figures See Figures SeeFigures

SSC:important to safety None None None None Yes

SCC: post-fire safe shutdown None None None None Nene

In situ Loading (Note 1) a,¢dgj a,b,deqgw a,bceqg a,cdg arerdrergrk

Transient Fire Loading THL-2 THL-1 THL-2 THL-2 FHE-2

Common Ignition Source (Note 2a) {a,b, ¢, d, m ac a,bm a,bcd ab

Atypical Ignition Sources (Note 2b) | None ee None None Nene

Hazard Classification (Note 13) OH Group-1 OH Group-2 OH Group-1 OH Group-1 OH-Group-+
- Automatic Fire Detection Yes Yes Yes Yes Yes

Manual Fire Alarms Yes Yes Yes Yes Yes

Automatic Fixed Fire Suppression No No No No Yes

Manual Fixed Fire Suppression No No No No Ne

Standpipe and Hose System (Note 7) { No No No No Yes

Portable Fire Extinguishers (Note 8) | Yes Yes Yes Yes Yes

Suppression Affects Note 14 Note 14 Note 14 Note 14 Nete-14

Plant Drains Note 9 Note 9 Note 9 Note 9 Note9

Radiological Affects None None None None Nene

HVAC Note 10 Note 10 Note 10 Note 10 Note10

Emergency Lighting (Note 11) aa None aa aa aa

Communication (Note 12) Yes Yes Yes Yes Yes

Engineering Evaluations None None None None Nene

6€ 40 O¢ obed

G8¢-0L#NN
/ @insojpoug



Table 9B-2—{Fire Area Parameters}

(Page 10 of 17).

Column

Fire Area

Building or Area

Figures

Fire Barriers (Notes 3,4,5,6)

SSC:important to safety

SCC: post-fire safe shutdown

In situ Loading (Note 1)

Transient Fire Loading

Common Ignition Source (Note 2a)

Atypical Ignition Sources (Note 2b)

Hazard Classification (Note 13)

Automatic Fire Detection

Manual Fire Alarms

Automatic Fixed Fire Suppression

Manual Fixed Fire Suppression

Standpipe and Hose System (Note 7)

Portable Fire Extinguishers (Note 8)

Suppression Affects

Plant Drains

Radiological Affects

HVAC

Emergency Lighting (Note 11)

Communication (Note 12)

Engineering Evaluations

e P e

Wi?%%m‘m;i“%mg%%%

gﬂ:‘%ig%%f&‘gﬁff%*

6€ 40 L€ abed
S8Z-0L#NN
J 3Insoou3g



Table 9B-2—{Fire Area Parameters}
(Page 11 of 17)

Column 35 36 37 38 39
Fire Area FA-UPF-Q1 EA-UPF-02. FA-UPF-03 EA-UPF-04 -UPE-
Building or Area UPE UPF UPF UPE UPE
Figures Figure 9B-23 Figure 9B-23 Figure 9B-23 igure 9B-23 Figure 9B-23
Fire Barriers (Notes 3,4,5,6) See Figures See Figures See Figures See Figures See Figures
SSC: important to safety Yes None Yes Yes Yes
SCC: post-fire safe shutdown Yes None. Yes - Yes. Yes.
In situ Loading (Note 1) abcdedgijkt ab.cj abcd abecdeagijkt abcdedgilkt
Transient Fire Loading THL-2 THL-2 THL-2 THL-2 THL-2 .
Common Ignition Source (Note 2a) |a.b.c.d. g m.o am abcdamop abcdameo abcdgagmop
Atypical Ignition Sources (Note 2b) |aa, ee aa aa, ee aa.ee aa. ee
Hazard Classification (Note 13) OH Group-2 OH Group-1 OH Group-2 OH Group-2 OH Group-2

Automatic Fire Detection

Yes (Hazard Specific)
UPF03-001 Air Cooled

Condenser Room 1

UPF03-002 Transformer Room 1

UPF02-001 UHS Makeup Water

Yes (Hazard Specific)
UPF03-003 Personnel

Access to Electrical
Rooms

UPF(02-002 Personnel

Yes (Hazard Specific)
UPF03-004 Air

Cooled Condenser
Room_2
UPF03-005

Yes (Hazard Specific)

UPF03-006 Air Cooled Condenser

Room 3
UPF03-007 Transformer Room 3
UPF02-006 UHS Makeup Water

Yes (Hazard Specific)
UPF03-008 Air Cooled

Condenser Room 4

UPF03-009 Transformer
Room 4

Pump Room 1 Access to Pump Transformer Room 2 | Pump Room 3 UPF02-008 UHS Makeup
UPF02-003 Traveling Screen Rooms UPF02-004 UHS UPF02-007 Traveling Screen Water Pump Room 4
Room 1 Makeup Water Pump | Room 3 UPF02-009 Traveling
) Room 2 Screen Room 4
UPF02-005 Traveling
Screen Room 2
Manual Fire Alarms Yes Yes Yes Yes Yes
“Automatic Fixed Fire Suppression No No No No No
Manual Fixed Fire Suppression No No No No No
Standpipe and Hose System (Note 7) | Yes Yes Yes Yes Yes
Portable Fire Extinguishers (Note 8) | Yes Yes Yes Yes Yes
Suppression Affects Note 14 Note 14 Note 14 Note 14 Note 14
Plant Drains Note 9 Note 9 Note 9 Note 9 Note 9
Radiological Affects None None None None None
HVAC Note 10 Note 10 Note 10 Note 10 Note 10
Emergency Lighting (Note 11) aa aa aa aa aa
Communication (Note 12) Yes Yes Yes Yes \
Engineering Evaluations Yes (Notes 6a & 17) Y otes 6a & 17 Yes (Notes 6a & 1 Yes (Notes 6a & 17) Yes (Notes 6a & 17)
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Table 9B-2—{Fire Area Parameters}
(Page 12 0f 17)

Column . 42 43 4940
Fire Area FA-URE-67 FA-UPE-08 FA-URE-09 FA-UPE-10 FA-UPE-01
Building or Area UpF UPRE UrE BRE UPE
Figures Figure 98-23 Figure 9B-23 Figure 98-23 Figure 9B-23 Figure 9B-24
Fire Barriers (Notes 3,4,5,6) SeeFigures See-Figures SeeFigures SeeFigures See Figures
SSC:important to safety Yes Yes Yes Yes None
SCC: post-fire safe shutdown Nene Nene Nene Nene None
In situ Loading (Note 1) aredrergk €67 aredrergrk 66 aceqg
Transient Fire Loading FHE2 THE-2 FHE-2 FHE-2 THL-2
Common Ignition Source (Note 2a) |a-bw abred a-b-m abred a,bm
Atypical Ignition Sources {Note 2b} | Nene ee Nene ee None
Hazard Classification (Note 13) OH-Group-+ OH-Greup-1 OH-Group~-t OH-Group-+ OH Group-1 .
Automatic Fire Detection Yes Yes Yes Yes Yes
Manual Fire Alarms Yes Yes Yes Yes Yes
Automatic Fixed Fire Suppression Yes Yes Yes ¥Yes No
Manual Fixed Fire Suppression Ne Ne Ne Ne No
Standpipe and Hose System (Note 7) | ¥es Yes Yes Yes No
Portable Fire Extinguishers (Note 8) | Yes Yes Yes Yes Yes
Suppression Affects Nete14 Nete 14 Nete-14 Note 14 Note 14
Plant Drains Note 9 Noete 9 Noete o Nete9 Note 9
Radiological Affects Nene Nene Nene Nene None
HVAC Nete-10 Nete 10 Nete-10 Note 10 Note 10
Emergency Lighting (Note 11) aa ad aa aa aa
Communication (Note 12) Yes Yes Yes Yes Yes
Engineering Evaluations Nenre Nenre None None None
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Table 9B-2—{Fire Area Parameters}

(Page 13 of 17)

Column 4641 4742
Fire Area FA-UPE-02 FA-UPQ-01
Building or Area UPE uUPQ
Figures Figure 9B-24 Figure 9B-25
Fire Barriers (Notes 3,4,5,6) See Figures See Figures
SSC: important to safety None None
SCC: post-fire safe shutdown None None
In situ Loading (Note 1) a,cdg a,cdeqgk
Transient Fire Loading THL-2 THL-2
Common Ignition Source (Note 2a) |a, b, ¢, d a,b,cd
Atypical Ignition Sources (Note 2b) |ee None
Hazard Classification (Note 13) OH Group-1 OH Group-1
Automatic Fire Detection Yes Yes (Note 15) -
Manual Fire Alarms Yes Yes
Automatic Fixed Fire Suppression No Yes (Note 15)
Manual Fixed Fire Suppression No No -
Standpipe and Hose System (Note 7) | No No
Portable Fire Extinguishers (Note 8) | Yes Yes
Suppression Affects Note 14 Note 14
Plant Drains Note 9 Note 9
Radiological Affects None None
HVAC Note 10 Note 10
Emergency Lighting (Note 11) aa aa
Communication (Note 12) Yes Yes
Engineering Evaluations None None
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Table 9B-2—{Fire Area Parameters} -
(Page 14 of 17)

Notes

1. In-situ Loading:

Miscellaneous Cable Insulation
Miscellaneous Plastic and Rubber
Miscellaneous Wire and Plastic Components (Panels)
Lubricants and Hydraulic Fluids
_Electrical Cabinets

Flammable Gases (Hydrogen)
Electrical Cable Insulation (Cable Trays)
Charcoal (Filters)

Air Compressors

HVAC Subsystem Components
Transformers (Dry)

Transformers (Qil-filled)

. Battery Cases

Diesel Fuel Oil

Paints, Solvents and Cleaning Fluids
Clothing (Cotton and Synthetic Blends)
Clothing (Rubber and Plastic)

Paper Records, Procedures and Files
Furniture and/or Appliances

Air Handling Units

Flammable Gases (Methane)

Battery Chargers

SEfYTaTOS3ITATITA@NPANDY
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Table 9B-2—({Fire Area Parameters}
(Page 15 of 17)

2a. Common Ignition Sources:
a. Low to Medium Voltage Electrical Circuits
b. General Electrical and Control Cabinets
c. Electric Motors
d. Pumps
e. Air Compressors
f.  Indoor Oil-filled Transformers
g. Electrical Switchgear Cabinets
h. Reactor Protection System MG sets
i. Diesel Generators
j. BatteryBanks
k. Boiler Heating Units -
I Electric Dryers
m. HVAC subsystem components
n. Low Voltage Electrical Circuits |
0. AirHandling Units
p. Transformers (Dry)
2b. Atypical Ignition Sources:
aa. Arcing Electrical Faults
bb. Hydrogen Storage Tanks
cc. Hydrogen Piping
dd. T/G Exciter / Hydrogen
ee. Liquid Fuels (spills)
ff. Outdoor Oil-filled Transformers
3. Barrier Ratings: See “Fire Barrier Location” located on the Fire Area Layout Drawings
4. Doors:

4 For 1 hour fire rated barriers, minimum 1 hour fire rated door assemblies are provided.

¢ For 2 hour fire rated barriers, minimum 1.5 hour fire rated door assemblies are provided.

4 For 3 hour fire rated barriers, minimum 3 hour fire rated door assemblies are provided.
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Table 9B-2—{Fire Area Parameters}

(Page 16 of 17)

5. Dampers:

4 For 1 hour fire rated barriers, minimum 1 hour fire rated dampers are provided, except where through duct configuration is suitable to
satisfy NFPA 90A (NFPA, 2002) requirements to allow for dampers to be omitted.

9 For 2-hour fire rated barriers, minimum 1.5-hour fire rated dampers are provided.
4 For 3-hour fire rated barriers, minimum 3-hour fire rated dampers are provided.

6. Penetrations:
Penetrations through fire rated walls, floors, and ceilings of each fire area are sealed or otherwise closed with rated penetratlon seal assemblies
except where seal omission is permitted by NFPA code/standard. Any non-rated penetrations through rated barriers in this fire area will be
Justlfled by englneerlng evaluatlons

6a.
M%MWDUMQ detalled des:gn, an engineering evaluatlon shaII be
performed to justify the open floor trench penetrations through the 3 hour rated fire barriers separating fire areas FA-UPF-01, FA-UPF-03,
FA-UPF-04 and FA-UPF-05 (rooms UPF02-003, UPF02-005, UPF02-007, and UPF02-009) and the debris basin.

7. Unless noted otherwise, a “Yes” indicates that Class lll standpipes and hose stations are available for fire fighting use, but may not be located
within the fire area.

7a. One and a half inch hose connections shall be provided in lieu of the Class lll standpipes and hose connections.

8. Portable Fire Extlngmshers
Portable fire extinguishers may not necessarily be located in each individual fire area; however they are available throughout each bmldmg to
support manual fire fighting activities in accordance with NFPA requirements.

9. Plant Drains:

Drainage to be determined during detailed design. Drains will be provided except where storage of hazardous materials and/or radiological
contamination imposes requirements for confinement and/or secondary containment.

6 10 2¢ obeg
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Table 9B-2—{Fire Area Parameters}

(Page 17 of 17)
10. HVAC:
Duct smoke detection and fan interlock will be provided when required by NFPA 90A.
1. Emergency Lighting:
aa. self-contained, battery backed fixtures installed throughout the fire area which provide minimum illumination for a 90 minute period to
ensure a safe access/egress path in the event of a loss of the normal lighting system.
12. Communication: :
One or more of the following methods of communication are available: plant-wide public address/paging system, in-plant telephone system,
external communication links to the outside world, and/or portable radio communications.
13. Hazard Classification: '
‘See Section 9B.2.2 for definition of hazard classifications.
4 Light Hazard
4 Ordinary Hazard (OH Group-1)
4 Ordinary Hazard (OH Group-2).
€ Extra Hazard (EH Group-1)
4 Extra Hazard (EH Group-2)
14. Suppression Affects:
No adverse affects from automatic suppression systems are anticipated based on selected suppression agents and systems, on the absence of
important to safety SSCs in the area or room of concern, and/or on the absence of important to safety SSCs susceptible to damage in the area
or room of concern. This will require confirmation after final room/area, suppression system and important to safety SSC configuration/layout.
15. Water Reactive Chemicals:
The Water Treatment Building will be provided with full area sprinkler protection, except for secondary containment areas associated with the
tank storage of water reactive chemicals. These areas will be provided with automatic fire detection in accordance with the provisions of the
IBC.
16. Manual pull stations may not necessarily be located in each individual fire area; however, they are located in accordance with NFPA
requirements.
17. During detailed design, an engineering evaluation shall be performed to confirm the inability of smoke and hot gases to migrate into other fire

areas to the extent that they could adversely affect safe-shutdown capabilities, including operator actions.,
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: Figure Replaced - -
Figure 9B-23—{CCNPP Unit 3 Fire Barrier Location, UHS Makeup Water Intake Structure, Plan View and Section A-A}

oua fow
TRAVELIC

R

EZZz] »rom

oo . e - s
s

cESoN L £L. w0 i

). -7 [ 1
. s, L e .
¢ N [} -7, [t~
A

ROOM_DESIGNATIONS:

oY Yy —,

oY T —

(@ wrssons  rrsowas xcess 16 ncTaca m00a

@ wmrmor = coatd caparn soo 2

@ wriscos  Tamaromen soox s

s WL
VaTeR F

(5) wioaos A oD cctatn Roow 3

K () wras o7 mmaromen moow 3
@ wros con  am coourn comamern mow +

gwun ThNromEn Mook +
o —
4 g e

L]
@) weoz oot 16 weer KaToR R R0 7
i () wroa o3 TRwLes acwere moos 2
5 = (@) woror g werwe wace rae moo 3
t g @ wwozcor i soEEe noou 3
H @) wrm oo e e T ar a0 o
~d- -V m o E pe-m—-am =y | B AN J-F—--- &
: - i (@) wroaws  TRetLeG SoATH 0o 4
AR
W ew  vestec
- e m e B ___ s * 8 ves
et WO e waTOR m FomBAY A 1
o enry IIIIIIIIIIII
Aillll comaey —/ @ Moo e wwns wn arae resay wea 2
o ey
H BLAN AT ELEVATION {-)22'-6 @) W e e wa e roeasr a3
ki g g s s @ o o3 weie e same roener wca <
-
BLAN AT ELEVATION 1I-6°
NQTES:
% THE FOLLOWNG ROGMS A SATTY RLATED 2 DURNG DETALED DESKR. M DWCOELG EVALUATIN
PE3 eg S WAKELP WATER roou 1 JESOATED Wi THE FOULDWNG SRES Sk B PO GRED:
UPFG3 DG3 43 MAELS WATER TRARSFORVER ROGM 2 TASIFICATON O Tie GPOL FLOOR TRENCH POE TRATINS
LT3 007 Lhs MAKELR WATER TRascaf vz Roows 3 et Gl eI it e
Pt A noou s AT DL EMAPE-03 PP
eSO ke TRAPY 03 WO VY03 03, W6 TE.008, (PFU2-007, HO
VY1 004 b3 MarEUR WATDR faage #OOM 1 (702,000 w0 T S Bn.
VY1 008 S MACUS WATDR AR RO 3
PTCT G0N s MAGUR WATER Ma OGN 4 e e cancs 10w aro
S¥a3 007 A COOLED CONORIRICR ROw | ShOLTRC e To e (it et
TGS 004 w8 CORLD CROONIER MO 7 vt wrec
1753 554 = A3 Cocoens aoou § Lo PoRron
e o v e s Ry T A DA G e ST ATAS ¥ 150 o
PP 003 153 WAEle BaTon bt roRERAY MEA § g - P Pl iy
U1 004 003 NAEUR WATCR TG FOREBAY ARCA 4
-~

6€ 10 6€ abed

G8C-0L#NN
J 2insojpug



UN#10-285

Enclosure 8
Markup pages of FSAR Chapter 14.0

Calvert Cliffs Nuclear Power Plant, Unit 3



Enclosure 8
- UN#10-285
Page 2 of 12

14.2.14.2 Ultimate Heat Sink (UHS) Makeup Water System

1. OBJECTIVES

a.

To demonstrate the ability of the UHS Makeup Water System to supply makeup
water as designed. '

To establish baseline performance data for future equipment surveillance and ISI.
Verify electrical independence and redundancy of safety-related power supplies.

0 ili aveli ee e | ated and
manually washed off.

2. PREREQUISITES ,
Ultimate Heat sink (UHS) Makeup Water System testing shall be completed during the
preoperational testing phase. The following prerequisites shall be met:

a.

Construction activities on the UHS Makeup Water System, including the test bypass
line, have been completed and the system is functional.

Construction activities on the ESW blowdown lines from the ESW system isolation
MOVs to the retention basin have been completed, and the lines are isolable from
the ESWS and functional.

Hydrostatic/leak testing of the UHS Makeup Water System, including the test
bypass line, has been completed with satisfactory results.

UHS Makeup Water System instrumentation is functional and has been calibrated.

Support systems required for operation of the UHS Makeup Water System are
complete and functional.

Test instrumentation available and calibrated.

3. TEST METHOD

a.

- oooa N

=a's

Verify that each UHS Makeup Water System division can be operated from the main
control room and the remote shutdown panel.

Verify safety-related automatic valves (MOVs, SOVs, AOVs) respond as designed to
each of the applicable open/close signal sources, including time delay circuitry..

Verify valve position indication.

Verify position response of valves to loss of motive power.

Verify air release valves operate as designed on pump start.

Verify each discharge strainer operates as designed.

Verify that makeup flow through the test bypass line demonstrates the éystem can
deliver the minimum Technical Specification flow rate to the ESWS Cooling Tower.
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j.- Verify alarms, interlocks, display |nstrumentat|on and status lights function as
designed.

k. Verify head versus flow characteristics for each UHS Makeup Water System pump at
design conditions.

I Verify valve performance data, where required.

n. Verify electrical independence and redundancy of power supplies for safety—re‘lated

functions. .
o. Verify ability of the traveling screens to be manually rotated and manually washed
off.

p. Verify adequate system alignment to perform back flushing.

4. DATA REQUIRED
Record alarm, interlocks, and control setpoints.
b. Record pump head versus flow and operating data.

¢. Recordvalve performance parameters (e.g., stroke time, developed thrust) for
baseline diagnostic testing data.

- d. Record valve position upon loss of motive power and valve position indication
data.

5. ACCEPTANCE CRITERIA

a. Each UHS Makeup Water System division can be operated, as designed, from the
main control room and the remote shutdown panel. -

b. The safety-related automatic valves (MOVs, SOVs, AOVs) respond to the designated
open/close signal sources, including time delay circuitry, as designed.

¢. The valve position indications properly indicate actual valve position,
d. The position response of valves to loss of motive power is correct.
- e Theair release valves operate as designed on pump start.
f.  TFhetrovelingsereensandsereenwashsystems operate-as-desighed:
g. The discharge strainers perform as designed.
h. The makeup flow through the test bypass line demonstrates the system can deliver

the minimum Technical Specification flow rate to the ESWS Cooling Tower.

j. The alarms, interlocks, display instrumentation, and status lights function as
designed.

k. The head versus flow characteristics for each UHS Makeup Water System pump at
design conditions has been met.
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[. The valves meet performance data where required.

m. The UHS Makeup Water System operates per design and as described in Section
9.2.5.

o. Safety-related components meet electrical independence and redundancy
requirements.

Travelin r C manually r nd manually w off.

Backflushing can be performed via the discharge strainer debris removal line.
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14.2.14.8 UHS Makeup Water Intake Structure Ventilation SystemSystems (Makeup

Pump Room Ventilation System, Intake Structure Corridor Ventilation
System, Traveling Screen Room Ventilation System)

1. OBJECTIVES \

a.

b.

C.

" To demonstrate the ability o__fﬁthe UHS Makeup Water Intake Structure Ventilation

SystemSystems to provide cooling and heating sufficient to maintain necessary
operating environment for the UHS makeup water pumps and related equipment.

To establish baseline operating data for future equipment surveillance and ISI.

Verify electrical independence and redundancy of safety-related power supplies.

2. PREREQUISITES
UHS Makeup Water Intake Structure Ventilation SystemSystems testing shall be
completed during the preoperational testing phase. The following prerequisites shall

be met:

a. Construction activities on the UHS Makeup Water Intake Structure Ventilation
SystemSystems have been completed.

b. UHS Makeup Water Intake Structure Ventilation SystemSystems instrumentation is
complete and functional and has been calibrated.

¢. Support systems required for operation of the UHS Makeup Water intake Structure
Ventilation SystemSystems are complete and functional. ‘

d. The UHS Makeup Water Intake Structure is in its final configuration (doors and
access points installed and wall, ceiling, and floor penetrations in their design
condition).

e. Testinstrumentation available and calibrated.

f. The UHS Makeup Water Intake Structure Ventilation System-few-balanee-
hasSystems air flow balances have been completed.

g. The UHS Makeup Water System is available for full flow testing.

3. TEST METHOD

a.
b.

Verify control logic and interlock functions for each division.

Verify alarms, displays, indications and status lights both locally and in the main
control room for each division.

Verify operation of dampers and damper controls per design requirements.

Verify operation of the exhaustfan units (supply and exhaust, air conditioning unit,
and air cooled condenser) and dampers per design requirements.

Verify each division’s air flow (both heating and cooling) meets design
specifications. '

Verify that room temperatures in the pump room and the transformer room in each
division can be maintained within the design range.

Veri roper operation of the intake structure corridor ventilation system

(including duct heaters) and the traveling screen room ventilation system
(including unit heater).
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h.

Full flow test of the UHS Makeup Water System should be coordinated with UHS
Makeup Water Intake Structure Ventilation System testing to simulate the room
design heat load.

Verify electrical indepéndence and redundancy of power supplies for safety-related
functions.

DATA REQUIRED

a. Fan operating data.

b. Setpoints at which alarms and interlocks occur.

C. rs, air conditioning unit electric heating coil. and unit heater
operating data.

d. Powered damper operating data.’

e. Airflow measurements in ducts.

f.  Airflow and temperature measurements in inlets and outlets.

g. Cooling water flow and",temp‘erature across the air handling unit coils.

h. Temperatures of each division’s pump room, transformer room, traveling screen
room, and corridor. ‘

i itioni it operati

ACCEPTANCE CRITERIA
The control logic and interlocks function per design.

b. The alarms, displays, indications and status lights, both locally and in the main
control room, for each division operate as designed.

c. The operation of dampers and damper controls are as per design requirements.

d. The operation of the fan units and dampers are as per the design requifements.

e. Each division's airflow (both heating and cooling) meet design specifications.

f. Theroom temperatdres in the pump room and the transformer room in each
division can be maintained within the design range of 241 °F and <104 °F.

g. The systems cooling and heating capacities meet or exceed design requirements as
specified in equipment supplier published data, for the as-tested ambient
conditions.

h. The UHS Makeup Water Intake Structure Ventilation System operates per design
requirements and as described in Section 9.4.15.

i. Safety-related components meet electrical independence and redundancy
requirements. "

j. Tornado dampers perform as designed.

k. Air conditioning unit operating data satisfies manufacturer specifications.
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14.2.14.9 UHS Electrical Building Ventilation-System- Not Used

d. Powered-damperoperating-data:
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14.2.14.13 UHS Makeup Water Intake Structure and-UHS-Electri

Communications System

1. OBJECTIVES

a.

To demonstrate the adequacy of the UHS Makeup Water Intake Structure and-JHS-
Electrical Building-intra-plant communications system to provide communications
between vital plant areas.

Verify that non-safety-related communication system functions as designed to limit
malfunctions or failures.

To demonstrate that the UHS makeup water structure and-tHS-electrical-building-

communication systems meet design requirements.

2. PREREQUISITES
UHS Makeup Water Intake Structure and-UHS-Electrical Building-Communication

System testing shall be performed during the preoperational testing phase. The
following prerequisites shall be met:

a.

Construction activities on the intraplant commumcatlons system have been
completed.

Support systems required for operation of the intraplant commumcatlons system
are complete and functional.

Plant equipment that contributes to the ambient noise level in the UHS Makeup

Water Intake Structure and-UHSElectrical-Building-shall be in operation.

3. TEST METHOD

a.

Verify the intraplant portable wireless communication system functions as
designed in the UHS Makeup Water Intake Structure-and-UHS-Electrical-Building.
Verify that the intraplant (PABX) telephone system functions as designed in the UHS

.Makeup Water Inta ke Structure-and-UHSEleetrical Building.

Verify the mtraplant sound powered telephone system functions as designed in the

UHS Makeup Water Intake Structure-ane-UHS-Electrical-Building.

Verify the intraplant public address system functions as designed in the UHS
Makeup Water Intake Structure and-UHS-Eleetrical Building.

Verify the security radio system functions as designed in the UHS Makeup Water
Intake Structure-and-UHSElectrical Building.

Verify that the communication equipment will perform under the anticipated
maximum plant noise levels in the UHS Makeup Water Intake Structure-and-dHS-

Electrical Building,
Verify the effectiveness of the exclusion zones established for protecting the safety-
related 1&C equipment from mis-operation due to EMI/RFI effects from the portable

phones and radios of the communications system or verify the adequacy of the lack
of exclusion zones in the UHS Makeup Water Intake Structure-and-"UHS-Electrical-

Building.
Verify that the communication system responds as designed to actual or snmulated
limiting malfunctions or failures.
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DATA REQUIRED

Record the results of communication attempts from each system and its locations.

a.

ACCEPTANCE CRITERIA

a. Theintraplant communication system operates in the UHS Makeup Water Intake
Structure-and-UHS-Eleetrical Building to the same level of performance as
described in the U.S. EPR FSAR Section 9.5.2.

b. The communications equipment in the UHS Makeup Water Intake Structure-ane-
UHS—EIeet-Hea-I-Bu#dmg is capable of operating under maximum noise conditions.

c. Safety-related I&C equipment performance is not adversely impacted by the
portable phones and radios of the communications system.

d. The portable wireless communication system provides radio coverage throughout
the plant, except in areas restricted due to potential EMI/RFI considerations.

e. The portable wireless communication system provides an interconnection to the
public switched telephone network (PSTN) to allow offsite communications.

f. The digital teiephone system provides plant-wide intercom capability.

g. Thedigital telephone system provides an interconnection to the PSTN to allow
offsite communications.

h. The public address and alarm system operates as described in the design

specification.

- The sound powered system operates as described in the design specification.

The security communication system operates as described in the design
specification.}
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Table 14.3-1—{Site Specific Analyses (Safety Significant Features)}

Item # Safety Significant Design Feature Part 10 ITAAC Table

1 For the Ultimate Heat Sink (UHS) Makeup Water Intake Structure-and- Table 2.4-7
YUHSElectrical-Building, fire barriers are provided that protect and Teble 24-8
separate the UHS makeup pumps and-each associated electrical
divisionequipment.

2 The pump house area of the CCNPP Unit 3 UHS Makeup Water Intake Table 2.4-7
Structure and-the-JHS-Electrical Building-havehas the following Table2:4-8
design features:

4 Aflood-tighteuterstructure;
¢ Divisionall ¢ by-flood-tial s,
¢ Interior flood-protection measures to protect UHS makeup pump
and transformer rooms-and-UHS-electrical-divisions,
4 Theinterior and exterior structures are able to withstand the static
and dynamic flood forces. .

3 For the Switchgear Building, fire barriers are provided that protect the Table 2.4-1211
SBO Diesel Generators and their fuel supplies and that separate the *

SBO Diesel Generators from the normal power supplies.

4 An on-site Operational Support Center is provided. Table 2.3-1

5 The elevation of the UHS makeup pump suction is sufficiently low. Table 2.4-2422

6 Properties of backfill material (i.e., structural fill) for Seismic Category | Table 2.4-1
structures.

7 Compaction requirements for backfill for Seismic Category | Table 2.4-1
structures. )

8 There are at least two preferred power circuits that are physically Table 2.4-2826
-independent.

9 ory |, and is design Table 2.4-30
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Table 14.3-2—({Site Specific SSC ITAAC Screening Summary}

Eloctrical Build:

U.S.EPR
- Site-Specific Structure, System, or Component Interface Selected for ITAAC
Structure .
Fire Protection Building Yes Yes
* Switchgear Building Yes Yes

Turbine Building Yes Yes
Security Access Building Yes Yes
UHS Makeup Water Intake Structure, including CCNPP Unit 3 Forebay Yes Yes
Warehouse Building Yes Yes
Central Gas Supply Building Yes Yes
Grid Systems Control Building (i.e., Control House) N Yes Yes
Circulating Water System Cooling Tower Structure Yes Yes
Circulating Water System Pump Building Yes Yes
Circulating Water.System Makeup Water Intake Structure “Yes Yes
Circulating Water System Retention Basin No No
Desalinization / Water Treatment Building (i.e., Desalinization PIant) Yes Yes
Waste Water Treatment Facility Yes Yes
Buried Ductbanks Yes Yes
Buried Pipe , Yes Yes
Structural fill and Backfill under Seismic Category | and SC II-SSE structures Yes Yes
Access Building < Yes Yes
Sheetpile Wall Yes Yes
Component

- Waterproofing membrane for Seismic Category | Concrete Foundations, Walls and - No Yes
Buried Concretr Commodities Exposed to Low pH Groundwater
System
Offsite Power System Yes Yes
Power Transmission System (Main Generator, Main Transformer, Protection & Yes Yes
Synchronization)
Essential Service Water Blowdown System No No
Essential Service Water Makeup System Chemical Treatment System No No
Normal Essential Service Water Makeup System No No
UHS Makeup Water System Yes Yes
Potable Water System, including Potable Water Tank No No
Sanitary Waste Water System No No
Raw Water System, including Desalinization Plant Yes Yes
Circulating Water System, including support systems (i.e., Cooling Tower Makeup No No
System, Cooling Tower Blowdown System, Chemical Treatment System, Circulating ’
Water System Seal Well, and Circulating Water System Qutfall)
UHS Makeup Water Intake Structure Ventilation SystemSystems No Yes
Fire Protection Building Ventilation System No Yes
Central Gas Distribution System No No
Fire Detection and Alarm Systems for Balance of Plant - No No
Fire Water Distribution System, including Fire Protection Storage Tanks Yes Yes
Fire Suppression Systems for UHS Makeup Water Intake Structure-JHSElectrical- No Yes.
Building; and Fire Protection Building)
Fire Suppression Systems for site specific Buildings other than UHS Makeup Water No No
Intake StructurerUHSEleetrical Building; and Fire Protection Building
Standpipes and Hose Stations for site specific Buildings other than UHS Makeup No No
Water [ntake Structure-and-UHS-Electrical Building
Standpipes and Hose stations for UHS Makeup Water Intake Structure-ard-dHS- No Yes
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Table 17.4-1—{Site Specific Systems and Structures Included Within RAP}
$SC Names | Qualitative Determination for inclusion Within RAP
DISTRIBUTED UTILITIES ’
UHS Makeup Water System . '| Considered in design basis analysis.
The system function is considered important in the Safety Analysis Report.
A contribution to initiators.
Technical Specification considerations .
ELECTRICAL SYSTEMS
Offsite Power System-partial (plant | Contains components imprtant to maintaining system reliability;
specific scope) System failure modes may affect multiple trains/systems;
Technical Specification considerations
Switchyard . Contains components imprtant to maintaining system reliability;
System failure modes may affect multiple trains/systems;
) Technical Specification considerations.
STRUCTURES
UHS Makeup Water Intake Structure | System failure modes may affect multiple trains/systems.
URS Electricat Buitdi S T I 3 oot - :
Switchgear Building System failure modes may affect multiple trains/systems. (Station Blackout)

{
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19.1.5.4.2 External Flooding Evaluation

Section 2.4.3 through 2.4.7 provide an evaluation of the different flooding conditions

considered for the CCNPP Unit 3 site, as well as the U.S. EPR FSAR’s protection features against
those conditions. The flooding conditions include the probable maximum flood (PMF) on {
streams and rivers, potential dam failures, probable maximum surge and seiche flooding,
probable maximum tsunami and ice effect flooding. Maximum flooding levels due to local
intense precipitation are also addressed.

Section 2.4.2 summarizes the flooding evaluations and provides required flood protection
requirements. The maximum water level for Nuclear Island due to a local probable maximum
precipitation (PMP) is Elevation 81.5 ft (24.8 m) with respect to the reference level.
Safety-related structures of the Nuclear Island have a minimum grade slab or entrance at
Elevation 84.6 ft (25.8 m) or higher. Grading in the power block area around the safety-related
facilities is such that all grades slope away from the structures at a minimum of 1% towards
collection ditches. Other than for local PMP flooding, the maximum estimated water surface
elevations resulting from all design basis flood considerations discussed in Sections 2.4.2
through 2.4.7 are well below the entrance and grade slab elevations for the power block
safety-related facilities. Therefore, flood protection measures are not required for the CCNPP
Unit 3 Nuclear Island.

However, flood protectlon measures are requwed for the UHS Makeup Water Intake Structure

. The grade level at the UHS intake location is at elevation 10.0 ft I
(3.05 m). The maximum flood level at the intake location is elevation 33.2 ft (10.11 m) as a result
of the surge, wave heights, and wave run-up associated with the probable maximum hurricane
(PMH) as discussed in Section 2.4.5.

Flood protection measures for the UHS Makeup Water Intake Structure-and-the UHS-Eleetrical I
Building, as described in Section 2.4.10, include structural measures to withstand static and
dynamic flooding forces, water proofing and water tight doors and hatches. Furthermore,

makeup water to the safety-related essential service water cooling tower structures is not

required for more than six days of heat removal, if four trains are available. This would provide
ample time to provide alternate means to supply the cooling towers. Makeup to the essential
service water cooling tower structures is not credited in the U.S. EPR FSAR PRA.

Therefore, the applicable SRP screening criteria in NUREG-0800, SRP Section 2.4.10, are met for
the different types of external flooding events, and the risk posed by external flooding can be
screened for the CCNPP Unit 3 site.
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19.1.5.4.6 Other External Events Risk Evaluation
This section is added as a supplement to the U.S. EPR FSAR.

Two types of external events from Table 19.1-1 are addressed in this section. These are turbine
generated missiles and collisions with the UHS Makeup Water Intake Structure or UHSEleetrical

BuildingForebay. -

Turbine Missiles-_

< Text suppressed for clarity >

.
lirmen

Collisions with UHS Makeup Water Intake Structure or Ui-iSElectri Forebay I

CCNPP Unit 3 is located on a navigable waterway. The only safety-related structures located

near the shore line are the UHS Makeup Water Intake Structure and UHS-Eleetrical-
BuildingForebay. These are safety related structures located adjacent to the CWS Makeup

Intake Structure. The UHS Makeup Water Intake Structure and the HHSEleetrical-

BuildingForebay for CCNPP Unit 3 are situated in an area that is set back from the Chesapeake

Bay shoreline at the south end of the intake structure for CCNPP Units 1 and 2. Additionally, the
portion of the Chesapeake Bay in the vicinity of the intake structure is sufficiently shallow that

any vessel of significant size that could possibly cause damage to the intake structure would

most likely run aground before it could impact the intake structure (Section 2.2.3.1.5). In the
unlikely event of a collision involving the UHS Makeup Water Intake Structure or UHS-Eleetrieal I
BuidingForebay, no initiating event would occur. If a plant trip were to occur (automatic or
manual), the initial inventory of the four Essential Service Water Cooling Tower Structures

would have adequate capacity for more than six days of heat removal assuming all four

divisions are available. This would provide ample time to provide alternate means to supply

the Essential Service Water Cooling Tower Structures. Makeup to the Essential Service Water
Cooling Tower Structures is not credited in the PRA. Therefore, collisions with the UHS Makeup
Water Intake Structure or UHSEleetricalBuildingForebay have been screened from the PRA.} I
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1.24

COOLING SYSTEM INFORMATION

v

The two major cooling systems interacting with the environment are the Circulating Water
System and the Essential Service Water System. Figure 1.2-3 provides a simplified diagram of
these two systems. '

1.2.4.1 Circulating Water System

The U.S. EPR uses a Circulating Water Supply System (CWS) to dissipate waste heat rejected
from the main condenser and turbine building closed cooling water heat exchangers (via heat
exchange with the auxiliary cooling water system) during normal plant operation at full station
load. A closed-cycle, wet cooling system is'used for CCNPP Unit 3, a departure from the existing .
CCNPP Units 1 and 2 which have a once-through cooling system. The CCNPP Unit 3 system uses
a single mechanical draft cooling tower with plume abatement for heat dissipation. The plume
abatement feature will eliminate any visible water vapor plume from the tower. The exhausted
steam from the low pressure steam turbine is directed to a surface condenser (i.e., main
condenser), where the heat of vaporization is rejected to a closed loop of cooling water. -
Cooling water from the CWS is also provided to the auxiliary cooling water system. Two 100%
capacity auxiliary cooling water system pumps receive cooling water from' the CWS and deliver
the water to the Closed Cooling Water System (CLCWS) heat exchangers. Heat from the CLCWS
System is transferred to the auxiliary cooling water system in the CLCWS System heat
exchangers and heated auxiliary cooling water is returned to the CWS. The heated cooling
water from the main condenser and auxiliary cooling water system is sent to the spray headers
of the cooling tower, where heat content of the cooling water is transferred to the ambient air
via evaporative cooling and conduction. After passing through the cooling tower, the cooled -
water is recirculated back to the main condenser and auxiliary cooling water system to
complete the closed cycle cooling water loop. Makeup water from the Chesapeake Bay is
required to replace evaporative water losses, drift losses, and blowdown discharge.

Makeup water for the CWS will be taken from the Chesapeake Bay. Two 60-in (152-cm)
diameter intake pipes will run approximately 500 ft (152.4 m) south from a shoreline location
near the southern edge of the Units 1 and 2 intake structure to a 100 ft (30.48 m) long, and 80 ft
(24.38 m) wide unlined forebay. The forebay will be constructed on the shoreline terrace north
of the existing pond and barge slip and will have vertical sheet pile sides that extend to
Elevation +811.5 ft (3.53:65 m) NGVD 29 with an unlined bottom at -22 ft 6 in (-6.86 m) NGVD
29. The CWS pumphouse will be at the northern end of the forebay and the UHS pumphouse
will be at the southern end. A rip-rap seawall extending approximately 75 ft (22.9 m) north from
the shoreline, east of the pipeline entrance, rip-rap along the shoreline, and a trash rack will be
used to protect the pipeline entrance point. The makeup water will be pumped through a
common header directly to the cooling tower basin. Blowdown from the cooling tower
discharges to a common retention basin to provide retention time for settling of suspended
solids and to permit further chemical treatment of the wastewater, if required, prior to
discharge to the Chesapeake Bay. The water is pumped through the main condenser, to and
from the auxiliary cooling system (all in parallel), and then to the cooling tower to dissipate
heat to the atmosphere. Figure 1.2-4 shows the location of the cooling tower for CCNPP Unit 3.




Figure Replaced
Figure 1.2-4—Aerial View of CCNPP Units 1 and 2 with CCNPP Unit 3 Superimposed
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Figure Replaced
Figure 2,1-1—CCNPP Site and Proposed New Plant Layout
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2.3.1.1.1.1 Local Drainage

“The CCNPP site is well drained by a natural network of short, ephemeral streams and creeks
within the two sub-watersheds. Approximately 80% of the the CCNPP site is drained through
the St. Leonard Creek drainage basin of the Lower Patuxent River watershed. The remaining
20% drains through the Maryland Western Shore watershed discharging northeastward and
directly into the Chesapeake Bay by two unnamed creeks, identified as Branch 1 and Branch 2
in Figure 2.3-2. All the streams that drain the CCNPP site that are located east of Maryland
Route 2/4 are non-tidal.

Runoff from the CCNPP site that lies within the St. Leonard Creek watershed mainly drains

“through Johns Creek, a tributary to St. Leonard Creek. The tributaries located upstream of
Maryland Route 2/4 that contribute to Johns Creek are the Goldstein Branch, Laveel Branch,
and two unnamed branches identified as Branch 3 and Branch 4 in Figure 2.3-2.. Approximate
lengths and average gradients of these streams are presented in Table 2.3-1.

The St. Leonard Creek watershed has a drainage area of approximately 35.6 mi? (92.2 km?) (CWP,
2004) and mainly includes St. Leonard Creek and its tributaries, including the Perrin Branch,
Woodland Branch, Planters Wharf Creek, Johns Creek and its tributaries, Grovers Creek, Rollins
Cove, and Grapevine Cove as shown in Figure 2.3-3. The combined flow from these streams
discharge into the Patuxent River through St. Leonard Creek. St. Leonard Creek is tidally
influenced at the confluence with Johns Creek.

The CCNPP Unit 3 power block will be located in the Maryland Western Shore Watershed as
shown in Figure 2.3-2. The circulating water system (CWS) cooling towers and switchyard will
be located in the St. Leonard Creek watershed. Power transmission lines from the CCNPP Unit 3
substation will use the CCNPP Units 1 and 2 transmission corridor. From the CCNPP Unit 3
substation, the transmission lines will proceed in a northwestward direction as shown in Figure
2.3-4, Site grading for CCNPP Unit 3 will affect the headwaters of the unnamed creek, Branch 1,
in the Maryland Western Shore watershed. In the St. Leonard Creek watershed, the unnamed
creek, Branch 3, will be affected by the switchyard. Post-construction drainage from the CCNPP
‘Unit 3 power block area will be directed towards the Chesapeake Bay, while drainage from the
CWS cooling tower and switchyard will be directed to Johns Creek.

The design basis flood elevation at the power block area is 81.5 ft (24.8 m) NGVD 29. However,
the maximum water level associated with a safety-related structure is 81.4 ft (24.8 m) NGVD 29,
which is 3.2 ft (1.0 m) below the reactor complex grade slab at elevation 84.6 ft (25.8 m) NGVD
29. The design basis flood elevation at the safety-related UHS makeup water intake structure is

not expected to exceed 39:433.2 ft (10.1142 m)NGVD 29. ‘

Wetlands near the CCNPP Unit 3 construction area consist of small headwater streams with
narrow floodplains and associated riparian forest in the St. Leonard watershed; and minor
Chesapeake Bay watershed, minor tributary streams and associated small impoundments.
Major impoundments within the site include the Lake Davies stormwater impoundment,
sequential perennial water bodies that drain the dredge spoil disposal area, and the Camp
Conoy fishing pond, The Camp Conoy pond is located at the headwaters of unnamed creek
Branch 1 as shown in Figure 2.3-2. Runoff from Lake Davis discharges west to Goldstein Branch,
which then discharges to Johns Creek. The sequential ponds discharge directly to Johns Creek
upstream of Goldstein Branch. Both the Camp Conoy fishing pond and Lake Davies are
man-made. The U.S. Fish and Wildlife Services (USFWS, 2007) have designated the water bodies
within the CCNPP site as palustrine wetlands. Camp Conoy pond and Lake Davies are further
sub-classified as unconsolidated bottom permanently flooded and emergent
semi-permanently flooded wetlands, respectively. Wetlands along the streams and creeks are
mostly classified as forested or scrub-shrub wetlands that are seasonally or temporarily
flooded.




Figure Replaced
Figure 2.3-4—CCNPP Unit 3 Utilization Plot Plan
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3.4.41

DESCRIPTION AND OPERATIONAL MODES

!
3.4.1.1 Circulating Water Supply System/Auxiliary Cooling Water Systems

The U.S. EPR uses a Circulating Water Supply System (CWS) to dissipate heat. A closed-cycle, wet
cooling system is used for CCNPP Unit 3. This is a different design from the existing CCNPP Units
1 and 2 which have a once-through cooling system. The CCNPP Unit 3 system uses a single
plume abated mechanical draft cooling tower for heat dissipation. Under the restrictions
imposed by Section 316 of the Federal Clean Water Act, closed-cycle cooling is the only
practical alternative for CCNPP Unit 3 that would meet both the Section 316(b) intake
requirements at new facilities, as well as the Seetion-316{e}-thermal-requirementsSection 316(a)
thermal discharge requirements at this multi-facility site. The CWS at CCNPP Unit 3 dissipates
up to 1.108 x 10" BTU/hr (2.792 x 10 Kcal/hr) of waste heat rejected from the main condenser
and the Closed Cooling Water System (CLCWS) during normal plant operation at full station
load. The exhausted steam from the low pressure steam turbine is directed to a surface

-condenser (i.e., main condenser), where the heat of vaporization is rejected to a loop of CWS

cooling water. Cooling water from the CWS is also provided to the auxiliary cooling water
system. Two 100% capacity auxiliary cooling water system pumps receive cooling water from
the CWS and deliver the water to the CLCWS heat exchangers. Heat from the CLCWS is
transferred to the auxiliary cooling water system and heated auxiliary cooling water is returned
to the CWS. The heated CWS water is sent to the spray headers of the cooling tower, where the
heat content of the water is transferred to the ambient air via evaporative cooling and
conduction. After passing through the cooling tower, the cooled water is recirculated back to
the main condenser and auxiliary cooling water system to complete the closed cycle cooling
water loop. The CWS has nominal flow rate of 785,802 gpm (2,974,584 Ipm). ’

Evaporation in the cooling tower increases the level of solids in the circulating water. To control
solids, a portion of the recirculated water must be removed or blown down and replaced with
clean water. In addition to the blowdown and evaporative losses, a small percentage of water in’
the form of droplets (drift) would also be lost from the cooling tower. Peak anticipated
evaporative losses are approximately 22,160 gpm (83,885 Ipm). Maximum blowdown is

~ approximately 22,121 gpm (83,737 lpm). The drift losses are conservatively 39 gpm (148 Ipm)

based upon 0.005% of the CWS nominal flow rate for water balance purposes. The actual drift
rate will be 0.0005%. Makeup water from the Chesapeake Bay is required to replace the 44,320
gpm (167,770 Ipm) losses from evaporation, blowdown and drift.

Makeup water for the CWS will be taken from the Chesapeake Bay by pumps at a maximum rate
of approximately 47,383 gpm (179,365 Ipm). This is based on maintaining the CWS and
supplying the desalination plant with 3,063 gpm (11,595 Ipm). The pumps will be installed in a
new intake structure located between the existing CCNPP Units 1 and 2 intake structure and
the existing barge slip. The makeup water is pumped through a common header directly to the
cooling tower basin. Blowdown from the cooling tower discharges to a common retention
basin to provide time for settling of suspended solids and to permit further chemical treatment
of the wastewater, if required, prior to discharge to the Chesapeake Bay. Figure 3.1-1 shows the
location of the CCNPP Unit 3 intake structure, cooling tower, retention basin and discharge.

The CWS water is treated as required to minimize fouling, inhibit scaling on the heat exchange
surfaces, to control growth of bacteria, particularly Legionella bacteria, and to inhibit corrosion
of piping materials. Water treatment is discussed in Section 3.6.
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3.4.1.3.1.2 Chesapeake Bay Water Level

CCNPP Units 1 and 2 rely on the Chesapeake Bay for safe shutdown and are designed for a
minimum bay low water level of -4.0 ft (-1.2 m) NGVD 29 and can continue to operate at an
extreme low water elevation of -6.0 ft (-1.8 m) NGVD 29. CCNPP Unit 3 does not rely on

" Chesapeake Bay water for safe shutdown since the UHS tower basin contains sufficient storage
volume for shutdown loads. The unit is not required to be shutdown based on minimum
Chesapeake Bay water level. However, the extreme low water elevation of -6.0 ft (-1.8 m) NGVD
29 is incorporated into the design and operation of the UHS makeup water system.

The maximum flood level at the intake Ioeation is Elevation 39:433.2 ft (32:610.11 m) NGVD 29
as a result of the surge, wave heights, and wave run-up associated with the probable maximum

hurricane (PMH). Thus, the UHS intake structure and-the-clectricat-building-associated-with-the-
UHS-makeup-pumps would experience flooding during a PMH and flood protection measures

are required for %hese—bwldmg&thls U|Id|ng The UHS makeug water pump room and eIectnca

lo veslocateda ove the maximum flood level. The no -rel a el creen roo

susceptible to flooding but screen rotation is not required for pump ogeration. All
safety-related structures in the power block area have a minimum grade slab or entrance at
Elevation 84.6 ft (25.8 m) NGVD 29 or higher.
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3.4.2.1 Chesapeake Bay Intake Structure

The Chesapeake Bay intake system consists of the existing CCNPP Units 1 and 2 intake channel,
the CCNPP Unijt 3 intake channel, the non-safety-related CWS makeup pump intake structure
and associated equipment including the non-safety-related CWS makeup pump, the
safety-related UHS makeup water system intake structure and associated equipment including
the safety-related UHS makeup water pumps, and the makeup water chemical treatment
system. The general site location of the new intake system is shown in Figure 3.4-3.

Figure 3.4-4 and Figure 3.4-5 show the intake structure in more detail.

The existing intake system consists of the CCNPP Units 1 and 2 dredged channel that extends
approximately 4,500 ft (13,80 m) offshore and a 560 ft (171 m) wide, 56 ft (17 m) deep curtain
wall that extends the full width of the intake channel creating an embayment in which the
intake structures are located (BGE, 1970). The top of the curtain wall is approximately 5 ft (1.5
m) above the water and the bottom is at elevation -28 ft (-8.5 m). Due to siltation, the effective
opening is 17 ft (5.2 m), originally the opening was 23 ft (7 m) high. Velocity under the curtain

~ wall at design depth is estimated to be approximately 0.4 ft/sec (0.12 m/sec). Velocities are

~currently somewhat greater due to siltation (CGG, 2005).

The new CCNPP Unit 3 intake area will be constructed with a sheet pile wall extending
approximately 180 linear feet from the existing shoreline to the existing baffle wall and
extending approximately 90 feet channelward from the approximate mean high water
shoreline creating an approximately 9,000 ft? (836.1 m?) wedge shaped pool. Approximately 50
ft (15.2 m) of existing shoreline armor protection will be removed to install the new sheet pile
wall. Once the new sheet pile wall is in place, approximately 60 ft (18.3 m) of armor within the
wedge shaped pool will be removed and temporary upland sheet piling will be installed along
the makeup water pipe route. This upland sheet piling will extend out into the wedge shaped
pool approximately 30 ft (9.1 m) to facilitate dewatering, installation of pipe and the associated
trash-racksecurity bars. The area within the wedge shaped pool surrounded by the pipe line
sheet piling will be dewatered and dredged by mechanical method to create an approximately
30t (9.1 m) wide by 30 ft (9.1 m) long by 25 ft (7.6 m) deep area, resulting in approximately 900
yds?® (688.1 m?) of sand and gravel which will be deposited at an existing upland,
environmentally controlled area at the Lake Davies laydown area onsite. After dredging, two 60
in (152.4 cm) diameter intake pipes will be installed with trash-rackssecurity bars at the pipe
openings, extending approximately 20 ft (6.1m) channelward to a bottom elevation of -25 ft
(-7.62 m) mean low water level. After installation of the pipes and associated trash-rackssecurity
bars, shoreline armour protection approximately 80 ft (24.4 m) in length and extending 10 ft
(3.1 m) channelward will be restored within the wedge shaped area. In addition, armour
protection will be extended out beyond the new sheet pile wall approximately 75 ft (22.9 m)
and extend 205 ft (62.5 m) channelward. As a final step, the temporary sheet pile wall around
the 60 in (152.4 cm) intake pipes will be removed allowing the area to reflood and submerge
the pipes. |

The new CCNPP Unit 3 intake piping consists of two runs 6f 60 inch (152.4 cm) diameter safety
related concrete pipes approximately 490 ft (149.4 m) long. These pipes convey water from the
CCNPP Unit 3 intake area to a CCNPP Unit 3 common safety-related forebay approximately 100
ft (30.5 m) long by 80 ft (24.4 m) wide area with an-earthenbettem-a concrete basemat at
Elevation -22.5 ft (-6.9 m) NGVD 29 and vertical sheet-pile-sidesconcrete walls extending to
Elevation 4811.5 ft (3-33.5 m) NGVD 29. The nonsafety related CWS intake structure and the
safety related UHS makeup water intake structure are situated at opposite ends of the common
forebay.
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3.4.2.1 Chesapeake Bay Intake Structure (continued)

The new CCNPP Unit 3 intake piping draws water from the intakeUnits 1 & 2 intake channel
area. The piping is oriented perpendlcular to the |ntake channel ﬂowt-rdal—ﬂew—eﬁ-thebay This
orientation minimizes the eempenen

redueesthe-potential of fish entering the plpmg and common forebay as shown on
Figure 3.4-3. The flow velocity into the existing intake area from the bay is no more than 0.5 fps
(O 15 mps) The flow through the new channel is determlned by plant operatlng condltlons

Bay4evel—ef—-4—0—£t—(-—1—22—#&NG¥D—z9—t-he he average ﬂow velocuty along the new mtake

channel would be less than 0.5 fps (0.15 mps), based on the maximum makeup demand of |
approximately 47,383 gpm (179,365 lpm). The average flow velocities at the circulating water
makeup structure and the UHS makeup structure would be less than 0.3 fps (0.09 mps) and less
than 0.1 fps (0.03 mps), respectively. Due to circulatory flow in the common forebay, siltation
may occur and sediment removalSinee-the-commen-forebay-willalse-act-asasiltation-basin-

dredging may be required after long term operation to maintain the ehaﬁﬁelforebay invert
elevation.

The new CCNPP Unit 3 CWS makeup water intake structure will be an approximately #8120 ft
(2436.6 m) long, 5560 ft (+#18.3 m) wide concrete structure with individual pump bays. Three
50% capacity, vertical, wet pit CWS makeup pumps provide up to 44,000 gpm (166,588 Ipm) of
makeup water.

The CCNPP Unit 3 UHS makeup water intake structure is approximately 2590 ft (22:9-27.4 m)
long, 60 ft (18.3 m) wide concrete structure with individual pump bays. Four 100% capacity,
vertical, wet pit UHS water makeup pumps are capable of provudlng up to 3,000 gpm (11,356
Ipm) of makeup water or 750 gpm (2,839 Ipm) for each pump.

In the UHS makeup intake structure, one makeup pump is located in eachan independent
pump bay, along with one dedicated traveling screen and trash rack. Each pump bay is

furnished with cross bgy stop log slots to permlx |§olgngn of pumps on an individual bay basis,

For the CWS makeup water intake structure, flow from two traveling screens and trash racks
into a common jnlet area forebay feeds the three CWS makeup pumps. Each CWS pump is.
located in its own pump bay with cross bay stop log slots to permit isolation of individual
pumps. Debris collected by the trash racks and the traveling screens wilbbeis collected in a
debris basin for cleanout and disposal as solid waste. The through-trash rack and
through-screen mesh flow velocities wiltHbejs less than 0.5 fps (0.15 mps). The trash bar spacing
is 3.5 in (8.9 cm) from center to center. The dual flow type of traveling screens with a flow
pattern of double entry-center exit will be used for both the CWS and UHS intakes. This
arrangement prevents debris carry over. The screen panels will be either metallic or plastic
mesh with a mesh size of 0.079 t0 0.118 in (2 to 3 mm) square. The screen panels aremesh is
mechanically rotated above the water for cleaning via a screen wash systemspray-water. The
screen wash system for the CWS Makeup Water consists of two screen wash pumps (single
shaft) that provide a pressurized spray to remove debris from the water screens. The screen

wash system for the UHS Makeup Water System consists of four screen wash pumps that
provide a pressurized spray to remove debris from the respective traveling screens. In both

intake structures, the flow velocities through the screens are less than 0.5 fps (0.15 mps) in the
worst case scenario (minimum bay level with highest makeup demand flow). Nevertheless, a
fish return system will be provided on the CWS intake to reduce mortality of aquatic species,
consistent with the intent of Clean Water Act Section 316(b) regulations.

The growth of slime, algae and other organic materials will be monitored in the intake structure
and their components as well as the accumulation of debris on the trash racks. Cleaning wnII be
performed, as necessary.

The combined pumping flow rate from Chesapeake Bay for CCNPP Unit 3 will be a maximum of
approximately 47,383 gpm (179,365 Ipm).




Figure Replaced
Flgure 3. 4-3—C|rculatmg Water Intake/Discharge Structure Location Plan for CCNPP Unit 3
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Flgure Replaced
Flgure 3.4-4—Plan View of Chesapeake Bay Intake System for CCNPP Unit 3
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Figure Replaced
Figure 3.4-5—Section View of Chesapeake Bay Intake System for CCNPP Unit 3
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5.2.1.3 Hydrological Alterations |
Operational activities that could result in hydrological alterations within the site and vicinity

. and at offsite areas are described in Sections 3.3, 3.4, and 3.7.
The principal hydrological alteration onsite:associated with- CCNPP Unit 3 will occur during
construction, when at least one impoundment and several tributaries to Johns Creek will be
filled. Some onsite streams may be impacted by either sedimentation or reduced water flow
due to measures taken to reduce sedimentation, as described in Section 4.3.2. Once
construction is completed, and normal operations begin, it is expected that the streams will
experience little ongoing impact.

There have been no clearly discernible onsite or offsite effects of hydrologic alterations for
operation of CCNPP Units 1 and 2, and the supply of surface water and groundwater has been
sufficient. Operation of CCNPP Unit 3 with a closed loop cooling system will result in much
smaller effects on withdrawals and discharges and correspondingly reduced operational
effects than would be expected for an open loop cooling system: The provision of a
desalinization plant will provide adequate fresh water for operation of CCNPP Unit 3 systems,
and will have some additional capacity.

The actual CCNPP Unit 3 intake pumphouse structure will be Iocated in a forebay constructed
on the shoreline terrace north of the barge slip within-the-existing-intake-areaforCENPP-Units-1-
and-2. Seawater will be supplied via two pipelines reaching the Chesapeake Bay shoreline near
the south side of the CCNPP Unit 1 and 2 curtain wall. A sheet pile cofferdam and dewatering
-system will be installed on the south side of the CCNPP Unit 1 and 2 intake structure to facilitate
construction of in the CCNPP Unit 3 shoreline intake piping and trash rack area. A rip-rap
seawall extending approximately 75 ft (22.9 m) north from the shoreline, east of the pipeline
entrance, and rip-rap along the shoreline will be used to protect the pipeline entrance point,
circulating and service water intake structure and pump house. Pilings may also be driven to
facilitate construction of new discharge system piping.
{
Excavation and dredging of the shoreline entrance area for the seawater supply pipelines and
trash rack, fish return outfall from the new forebay intake structure, pump house erection and
the installation of mechanical, piping, and electrical systems follow the piling operations and
continue through site preparation into,plant construction. Excavated and dredged material will
be transported to an onsite spoils area located outside the boundaries of designated wetlands.’

The barge slip will be dredged to accommodate the construction shipments. New sheet pile
will be installed and 50,000 yds® (38,228 m?) of spoils are estimated to be generated from this
activity. Placement of the discharge pipeline will require excavating and backfilling a trench on
the Chesapeake Bay floor. No additional spoils are expected to be generated.

Dredging of the barge slip, shoreline pipeline entrance and fish return outfall areas are
expected to be one time event. Consequently, any hydrologic alterations, such as disruption of
the longshore current and drift mechanism, are expected to be local, transitory, reversible, and
small. Additionally, based on operational experience at CCNPP Units 1 and 2, it is expected that
no maintenance dredging will be needed to keep the shoreline pipeline entrance clear.
However, since the common forebay will also act as a siltation basin, dredging may be required
to maintain the forebay depth and intake area clearances.
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5.2.2.1.2 Non-Consumptive Use

Non-consumptive uses of water downstream from the plant are described in Section 2.3.2.1.3.
The major non-consumptive surface water use categories in the vicinity of the site are
recreation, fisheries, marinas, parks, and transportation. The recreational activities include
swimming, fishing and boating along the Patuxent River and in the Chesapeake Bay. Fisheries
in the Chesapeake Bay are described in Section 2.4.2. Transportation on the Chesapeake Bay
will not be affected by the construction or operation of CCNPP Unit 3.- No effect on fisheries
navigation, or recreational use of the Chesapeake Bay is expected.

The Chesapeake Bay water intake system design consists of a wedge-shaped expansion of the
CCNPP Units 1 and 2 intake channel forebay, the CCNPP Unit 3 forebay and related piping; the
CCNPP Unit 3 non-safety-related CWS makeup water intake structure and associated
equipment, including the non-safety related CWS makeup pump; the safety-related UHS
makeup water intake structure and associated equipment, including the safety-related UHS
makeup water pumps; and the makeup water chemical treatment system.

The Unit 3 forebay is approximately 100 feet by 120 feet by 30 feet deep and located between
the Units 1 and 2 intake and the barge slip. It draws water from the extended Units 1 and 2
intake forebay through intake water piping installed for CCNPP Unit 3. The location of the
intake system is depicted in Figure 2.3-4. Figure 3.4-3, and Figure 3.4.-4 provide detailed
renderings of the intake structure and channel.

The CCNPP Unit 3 CWS makeup water intake structure is approximately 78120 feet long, 5560
feet wide and'30 feet deep concrete structure with individual pump bays.The UHS makeup
water intake structure is approximately 7590 feet long, 60 feet wide and 30 feet deep concrete
structure with individual pump bays. Four, 100% capacity, makeup pumps are available to
provide makeup water. :

The CCNPP Unit 3 CWS and UHS makeup intakes will meet the U.S. Environmental Protection
Agency (EPA) Phase 1 design criteria, as described in Section 5.3.1.1. The overall percentage of
Chesapeake Bay water entrained will remain less than 1%, with the maximum additional
makeup required to meet the CCNPP Unit 3 cooling water requirement of 44,320 gpm (167,770
Ipm). An additional 3,063 gpm will be required to support desalination plant operation.

While fish impingement and entrainment will occur, CCNPP Unit 3 will employ the
impingement/entrainment mitigation techniques (low velocity approach, screens, etc.)
currently utilized by CCNPP Units 1 and 2 to minimize the impact on aquatic resources. A fish
return system and outfall will be used at the CCNPP Unit 3 CWS makeup water intake to reduce
the mortality of aquatic species. Details of the fish return system are provided in Section 3.4.

y
Design approach velocities for both CCNPP Unit 3 intake structures will be less than 0.5 ft/s
(0.15 m/s). The intake structures will incorporate fish and invertebrate protection measures that
maximize impingement survival. The through trash rack and through screen mesh flow
velocities will be less than 0.5 ft/s (0.15 m/s). The screen wash system provides a pressurized
spray to remove debris from the water screens. In both intake structures, a fish return system is
provided, even though the flow velocities through the screens are less than 0.5 ft/s (0.15 m/s) in
the worst case scenario (minimum Chesapeake Bay level with highest makeup demand flow).
The fish return system and outfall, as described in Section'3.4, will be used at the CCNPP Unit 3
CWS makeup water intake to reduce the mortality of aquatic species.
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9.4.2.1 Intake and Discharge Systems

< Text suppressed for clarity >

Intake System

The Chesapeake Bay intake system would consists of the CCNPP Units 1 and 2 intake channel;
the CCNPP Unit 3 intake piping, the CCNPP Unit 3 non-safety-related CWS makeup water intake
structure and associated equipment, including the non-safety-related CWS makeup pump; the
safety-related UHS makeup water intake structure and associated equipment, including the
safety-related UHS makeup water pumps; and the makeup water chemical treatment system.
The CCNPP Unit 3 intake piping consists of two runs of 60-inch diameter safety related concrete
pipes approximately 490 ft (149.4 m) long. These pipes convey water from the CCNPP Units 1
and 2 intake channel to a common forebay approximately 100 ft (30.48 m) long, 80 ft (24.38 m)
wide structure with an earthen bottom at Elevation -22 ft 6 in (-6.86 m) NGVD 29 and vertical
sheet pile sides extending to Elevation 3811.5 ft (3-853.5 m) NGVD 29. The nonsafety-related
CWS intake structure and the safety-related UHS makeup water intake structure are situated at
opposite ends of the common forebay.

The new CCNPP Unit 3 intake piping draws water from the existing intake channel for CCNPP
Units 1 and 2. The piping is oriented perpendicular to the tidal flow of the bay. This orientation
minimizes the component of the tidal flow parallel to the channel flow and reduces the
potential of fish entering the piping and common forebay as shown on Figure 3.4-3. The flow
velocities at the circulating water makeup structure and the UHS makeup structure would be
less than 0.3 feet per second (fps) (0.1 mps) and less than 0.1 fps (0.03 mps), respectively.

The new CCNPP Unit 3 CWS makeup water intake structure will be an approximately 78120 ft
(2436.6 m) long, 5560 ft (+#18.3 m) wide concrete structure with individual pump bays. Three
50 percent capacity, vertical, wet pit CWS makeup pumps provide makeup water.

The new UHS makeup water intake will be approximately 7590 ft (22:927.4 m) long, 60 ft (18.3
m) wide concrete structure with individual pump bays. Four 100 percent capacity vertical wet
pit UHS makeup pumps will be available to provide saltwater makeup water.

In both the CWS a\nd UHS makeup intake structures, one makeup pump is located in each
pump bay, along with one dedicated traveling band screen and trash rack. Debris collected by
the trash racks and the traveling water screens will be collected in a debris basin for cleanout
and disposal as solid waste. The through-trash rack and through-screen mesh flow velocities
will be less than 0.5 fps (0.15 m/s). Table 9.4-3 summarizes the environmental impacts of the
circulating water intake alternatives for CCNPP Unit 3. In both intake structures, there is no
need for a fish return system since the flow velocities through the screens are less than 0.5 fps
(0.15 mps) in the worst case scenario (minimum bay level with-highest makeup demand flow).
Nevertheless, a fish return system will be provided as part of the combined makeup water
intake structure design to reduce mortality of aquatic species.

The fish return system will be located on the east side (bay side) of the Unit 3 intake forebay.
Screen wash water and fish collected from the traveling screens of Unit 3 makeup water
structure will be diverted to the new fish return facility and returned to the Chesapeake Bay via
a buried pipe to a new shoreline outfall. The outfall will be submerged below low tide to
minimize impacts to fish into the Chesapeake Bay from any drop at the pipe exit.
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Table 2.4-1—{Structural Fill and Backfill Under Seismic Category | and Seismic
Category II-SSE Structures Inspections, Tests, Analyses, and Acceptance Criteria}

.- Commitment Wording

spection; Tests; or . =

‘Analysis= - - |

- Acceptarice Ci

Structural fill

A réport éﬁ(ists that

material Testing will be performed
under Seismic Category | during placement of the concludes the installed
| and Category II-SSE structural fill material. structural fill material under
structures is installed to Seismic Category | and
meet a minimum of 95 Category 1I-SSE structures
percent of the Modified meets a minimum of 95
Proctor density. percent of the Modified
Proctor density.

2 | Shear wave velocity of Field measurements and | An engineering report
structural fill material analyses of shear wave | exists that concludes that
beneath the Emergency | velocity in structural fill the shear wave velocity
Power Generation will be performed when within the structural fill
Buildings (EPGB) is structural fill placement is | material placed under the
greater than or equalto | at the elevation of the EPGB at its foundation
630 ft/sec at the bottom | bottom of the foundation | depth and below is greater
of the foundation and and at finish grade. than or equal to 630 ft/sec.
below.

3 | Shear wave velocity of Field measurements and | An engineering report
structural fill material analyses of shear wave | exists that concludes that
beneath the Essential velocity in structural fill the shear wave velocity
Service Water Buildings | will be performed when within the structural fill

= | (ESWB) is greater than structural fill placement is | material placed under the
or equal to 720 ft/sec at | at the elevation of the ESWB at its foundation
the bottom of the bottom of the foundation | depth and below is greater
foundation and below. and at finish grade. than or equal to 720 ft/sec.

4 | Shearwave-velocity-of Field-measurements-and | Ar-engineeringreport
120-f/socatthe-botiorm | boltom-of-thefoundation | depth-and-below-is-greater
below-

4 & | Shear wave velocity of Field measurements and | An engineering report

structural fill material
beneath the Fire
Protection Buildings
(FPB) and associated
Fire Protection Tanks
(FPT) is greater than or
equal to 630 ft/sec at the
bottom of the foundation
and below.

analyses of shear wave
velocity in structural fill

-will be performed when

structural fill placement is
at the elevation of the
bottom of the foundation
and at finish grade.

exists that concludes that
the shear wave velocity
within the structural fill
material placed under the
FPB & FPT at their
foundation depths and
below is greater than or
equal to 630 ft/sec.
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Table 2.4-7—{Uitimate Heat Sink Makeup Water Intake Structure Inspections,
Tests, Analyses, and Acceptance Criteria}

s+ [ Commitment Wording®. | -+ Ins ince:Criteria ™.

sl e e ol ANy S Pl A T e
1| The UHS Makeup Water | a. Type tests, analyses, | a. Seismic qualification
Intake Structure, : or a combination of reports (SQDP, EQDP,
including the interior type tests and or analyses) exist and
structures, is Seismic analyses will be conclude that the UHS
Category | and is performed on the UHS Makeup Water Intake
designed to withstand Makeup Water Intake Structure, including its
design basis loads and Structure, including interior structures, can
load combinations the interior structures, withstand design basis
without a loss of using analytical seismic loads without
structural integrity. assumptions, or under loss of safety function
conditions which and is capable of
bound the Seismic withstanding the
‘ Category | design ‘ structural design basis
requirements and to loads in accordance with
determine that the the Structural
UHS Makeup Water Acceptance Criteria.

Intake Structure,
including the interior
structures, is designed
to withstand design
basis loads and load
combinations without
loss of structural
integrity.

1 b. An inspection will be b. Inspection reports exist
performed of the UHS | and conclude that the as-
Makeup Water Intake | built UHS Makeup Water

Structure, including Intake Structure, including
the interior structures, | its interior structures, is

to verify that the constructed as specified on
construction is as the construction drawings
specified on the and deviations have been

construction drawings | reconciled to the seismic
and deviations will be | qualification reports (SQDP,
reconciled to the EQDP, or analyses).
seismic qualification
reports (SQDP,

. EQDP, or analyses).
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Table 2.4-7—{Ultimate Heat Sink Makeup Wafer Intake Structure Inspections,
Tests, Analyses, and Acceptance Criteria}

2 | For the UHS Makeup
Water Intake Structure’s
below grade concrete
foundation and walls, a
low water to cement ratio
concrete mixture will be
utilized.

Tests, inspections, or a
combination of tests and
inspections will be
conducted to ensure the
concrete meets the low
water to cement ratio
limit. .

A report exists that
concludes the concrete
utilized to construct the as-
_built UHS Makeup Water
Intake §tructure’s below
grade concrete foundation
and walls have a maximum
water to cementitious
materials ratio of 0.40.

3 | The basic configuration
of the UHS Makeup
Water Intake Structure
‘separates each
mechanical and
electrical division of the
UHS Makeup Water
Supply System by an
internal hazards )
separation barrier so that
the impact of internal
hazards, including fire
and flood, is contained
within the mechanical
and electrical division of
hazard origination.

a. An inspection of the
as-built basic
configuration of the
mechanical and electrical
division structures as
determined in the part (h)
analysis will be
performed. During
construction, deviations -
from the approved
design will be analyzed
for design basis internal
hazards and deviations
from the approved
design have been
reconciled.

a. A report exists and
concludes that the as-built
basic configuration of the
mechanical and electrical
divisions structures
provides separation and
deviations from the
approved design have been
reconciled.

~

b. A fire protection

analysis will be

performed.

b. A report exists and
concludes that completion
of fire protection analysis
indicates barriers, doors,
dampers, and penetrations
providing separation have a
minimum 3-hour fire rating
and mitigate the
propagation of smoke to the
extent that safe shutdown is
not adversely affected.
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Table 2.4-7—{Uitimate Heat Sink Makeup Water Intake Structure Inspections,
Tests, Analyses, and Acceptance Criteria}

Analysis

3 ¢. Inspection of the as- c. A report exists and
built conditions of concludes that the as-built

barriers, doors, dampers, | configuration of fire
and penetrations existing | barriers, doors, dampers

within the internal and penetrations that
hazards protective separate the four
barriers separating the mechanical and electrical
four mechanical and divisions agrees with the
electrical divisions, construction drawings.

versus construction
drawings of barriers,
doors, dampers, and
penetrations as
determined in the part (b)
analysis, will be

performed.

3 d. Testing of dampers d. A report exists and
that separate the four concludes that the dampers
mechanical and electrical | that separate the four
divisions will be mechanical and electrical
performed. divisions close on receipt of

. signal.

3 e. A post-fire safe €. A report exists and
shutdown analysis will be | concludes that completion
performed. of the post-fire safe

shutdown analysis indicates
that at least one success
path comprised of the
minimum set of SSC is

. available for safe shutdown.

3 _ f. An internal flooding f. A report exists and
analysis for the concludes that the
mechanical and electrical | completion of the internal
divisions will be flooding analysis for the
performed. mechanical divisions

indicates that the impact of
internal flooding is
contained within the
mechanical and electrical
division of origin.
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Table 2.4-7—{Uitimate Heat Sink Makeup Water Intake Structure Inspections,
Tests, Analyses, and Acceptance Criteria}

lysis
g. A walkdown of the
mechanical and electrical
divisions features
identified in the internal
flooding analysis in part
(f) that maintain the
impact of the internal
flooding to the
mechanical and electrical
division of origin will be
performed and deviations
from the approved
design have been
reconciled.

g. A report exists and
concludes that the
mechanical and electrical
division flood protection
features that maintain the
impact of internal flooding
to the mechanical and
electrical division of origin
are installed and agree with
the construction drawings
and deviations from the
approved design have been
reconciled.

h. An analysis to identify
the internal hazards
separation barrier limits
will be performed.

h. A report exists and
concludes that the
completion of the UHS
Makeup Water Intake
Structure internal hazards
separation barrier analysis
indicates that the impact of
internal hazards, including
fire and flood, is contained
within the mechanical and
electrical division of hazard

Intake Structure exterior
structural walls or floors
having exterior
penetrations are
protected against
external flooding by
watertight seals.

origination.
4 The pump house area of | An inspection of the A report exists and
the UHS Makeup Water | pump house area of the | concludes that watertight

UHS Makeup Water
Intake Structure exterior
structural wall and floor
penetrations will be
performed

seals exist for exterior
penetrations of the pump
house area of the UHS
Makeup Water Intake
Structure structural walls
and floors.

5 | The water tight
measures (i.e., water
stops, fittings, submarine
doors, and hatches) for
the UHS Makeup Water
Intake Structure are
‘designed to withstand
the structural design .
basis loads and load
combinations.

a. Analyses will be

‘| performed to determine

that the water tight
measures (i.e., water
stops, fittings, submarine
doors, and hatches) for
the UHS Makeup Water
Intake Structure are
designed to withstand
the structural design

a. A report exists that
concludes the as-built water
tight measures (i.e., water
stops, fittings, submarine
doors, and hatches) for the
UHS Makeup Water Intake
Structure can withstand the
structural design basis
loads and meet the
Structural Acceptance
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Table 2.4-7-—{Ultimate Heat Sink Makeup Water Intake Structure Inspections,
Tests, Analyses, and Acceptance Criteria}

by |

basis loads and load
combinations.

Crlterla.

b. An inspection will be
conducted to verify the
as built water tight
measures (i.e., water
stops, fittings, submarine
doors, and hatches) for
the UHS Makeup Water
Intake Structure are

installed as specified on -

the construction
drawings and deviations
from the approved
design have been
reconciled.

b. A report exists that
concludes the as-built
water tight measures
(i.e., water stops, fittings,
submarine doors, and
hatches) for the UHS
Makeup Water Intake
Structure agrees with
construction drawings
and deviations from the
approved design are
reconciled.
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Table 2.4-8 8 —{Burled Duct Banks and Pipes Inspections, Tests, Analyses, and

Acceptance Criteria}

1 | Seismic Category |

buried electrical duct

banks traverse from

(See FSAR Figures 3.8-

1 and 3.8-2):

+—Fhe UHS-Makeup
Waterintake
Structure-to-the UHS

Elestrical Building-
2—Each 1. from each
Essential Service

UHS Makeup Water
Intake Structure
_Elelstlll'saIBullldung I
the-main-heaw-haul
road.

3—Fhe 2. from the
Safeguards Buildings
to the four Essential
Service Water
Buildings and from

the Safequards

Buildings to both
Emergency Power

Water Building to the -

Generating Buildings.

Inspectlons of the as-
built buried Seismic

Category | electrical duct
banks will be conducted.

A report exists and
concludes that the-as-built
Seismic Category | buried
electrical duct banks
traverse: 4—Fhe UHS

Makeup-\Watertntake
Structure-te-the- UHS

1. from each Essential
Service Water Building to
the UHS Makeup Water
Intake Structure -Elestrical
Buildinginludi —noludi
gnderneath-the-main-heawy
haulroad—3—TFhe—2. from
the-Safeguards Buildings to
the four Essential Service
Water Buildings and both
from the Safeguards

Buildings to Emergency
Power Generation

Buildings.

N
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Note:

The following tables were unchanged except for the table number.

Table 2.4-10 09 —

Table 2.4-414 10 —

Table 2.442 11 —

Table 2.4-13 12 —

Table 2.4-14 13 —

Table 2.4-15 14 —

Table 2.4-46 15 —

Table 2.4-47 16 —

Table 2.4-48 17 —

Table 2.4-49 18 —

Table 2.4-20 19 —

{Fire Protection Building Inspections, Tests, Analyses, and
Acceptance Criteria} r

{Turbine Building Inspections, Tests, Analyses, and Acceptance
Criteria}

{Switchgear Building Inspections, Tests, Analyses, and Acceptance
Criteria}

{Warehouse Building Inspections, Tests, Analyses, and Acceptance
Criteria)

{Security Access Building Inspections, Tests, Analyses, and
Acceptance Criteria}

{Central Gas Supply Building Inspections, Tests Analyses, and
Acceptance Criteria}

{Grid Systems Control Building Inspections, Tests, Analyses, and
Acceptance Criteria}

{Circulating Water Cooling Tower Structure Inspections, Tests,
Analyses, and Acceptance Criteria}

{Circulating Water Pump Building inspections, Tests, Analyses, and
Acceptance Criteria}

{Circulating Water Makeup Intake Structure Inspectlons, Tests,
Analyses, and Acceptance Criteria} :

{Desalinization / Water Treatment Building Inspections, Tests,
Analyses, and Acceptance Criteria}
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Tablé 2.4- 20 24 —{UItimate Heat Sink Makeup Water Intake Structure Ventilation
System Inspections, Tests, Analyses, and Acceptance Criteria}

nalysis: 7

1 | There are four divisions
of the UHS Makeup
Water Intake Structure
Ventilation System.

Inspection of the as-built
system shall be
conducted to verify that
there are four divisions of
the UHS Makeup Water
Intake Structure
Ventilation System.

An inspection report exists
and confirms that the as-
built UHS Makeup Water
Intake Structure Ventilation
System has four divisions.

2 | Each of the four safety
- | related mechanical
divisions of the UHS
Makeup Water intake
Structure Ventilation
System are physically
separated from each
other.

An inspection will be
performed.

Each of the four safety
related mechanical
divisions of the as-built
UHS Makeup Water Intake
Structure Ventilation
System is physically
separated from other
mechanical divisions by
structural barriers, 3-hour
fire barriers, or a
combination of structural
and 3-hour barriers.

3 | Electrical Independence
is provided on
connections between
each of the four safety
related divisions of the
UHS Makeup Water
Intake Structure
Ventilation System.

a. Analyses will be
performed to determine
the test specification for
electrical isolation
devices on connections
between the four UHS
Makeup Water Intake
Structure Ventilation
System divisions.

a. A test plan exists that
provides the test
specification for
determining whether a
device is capable of
preventing the propagation
of credible electrical faults
on connections between
the four safety related UHS
Makeup Water Intake
Structure Ventilation
System divisions.

b. Type tests, analyses,
or a combination of type
tests and analyses will
be performed on the
electrical isolation
devices between the four
safety related UHS
Makeup. Water Intake
Structure Ventilation
System divisions.

b. A report exists and
concludes that the Class 1E
isolation devices used
between the four safety
related UHS Makeup Water
Intake Structure Ventilation
System divisions prevent
the propagation of credible
electrical faults.
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Table 2.4- 20 24 —{Ultimate Heat Sink Makeup Water Intake Structure Ventilation

System Inspections, Tests, Analyses, and Acceptance Criteria}

performed on
connections between the
four safety related UHS
Makeup Water Intake
Structure Ventilation
System divisions.

c. Class 1E electrical
isolation devices exist on
connections between the
four safety related UHS
Makeup Water Intake
Structure Ventilation
System divisions.

Each safety related
division of the UHS

Makeup Water Intake
Structure Ventilation
System powered by their
respective Class 1E
division.

Tests will be performed
to verify each safety
related division of the
UHS Makeup Water
Intake Structure
Ventilation System is
independently powered
by their respective Class
1E division.

1 A Report exists that

concludes each safety
related division of the as-
built UHS Makeup Water
Intake Structure Ventilation
System is independently
powered by their respective
Class 1E division.

a. Components of the
UHS Makeup Water
Intake Structure
Ventilation System
identified in_ Table 2.4-37
“as ASME AG-1 Code are
designed in accordance
with ASME AG-1 Code
requirements.

a. Inspections will be
performed to verify the
existence of ASME AG-1
Code Design Verification
Reports as-determined-in

the-part(d)-analysis.

a. ASME AG-1 Code
Design Verification Reports
(AA-4400) exist for Makeup
Water Intake Structure
Ventilation System
components identified in
Table 2.4-37 determined-in
is as
ASME AG-1 Code.

b. Components of the
UHS Makeup Water
Intake Structure
Ventilation System
identified in Table 2.4-37

determined-in-the-part
{d)-analysis as ASME
AG-1 Code are

fabricated in accordance
with ASME AG-1 Code
requirements, including

b. inspections will be
performed to verify
components are
fabricated in accordance
with ASME AG-1 Code
requirements.

b. For UHS Makeup Water
Intake Structure Ventilation

System components '
identified in Table 2.4-37

analysis as ASME AG-1
Code, reports exist and
conclude that the
component meets ASME
AG-1 Code requirements,
including welding
requirements.

welding requirements.
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Table 2.4- 20 24 —{Ultimate Heat Sink Makeup Water Intake Structure Ventilation
System Inspections, Tests, Analyses, and Acceptance Criteria}

T Commitment Wording. | - Inspe

]

A 5 c Cbmbénéhts 6f'fhe

c. Ins

c. For UHS Makeup Wétér

UHS Makeup Water will be performed on the | Intake Structure Ventilation
Intake Structure components. System components
Ventilation System identified in Table 2.4-37
identified in Table 2.4-37 determined-in-the-part{d)
determined-inthe-part analysis as ASME AG-1
{eh-analysis as ASME Code, reports exist and
AG-1 Code are conclude that the
inspected and tested in components meet ASME
accordance with ASME AG-1 Code inspection and
AG-1 Code testing requirements.
requirements.

UHS-Makeup-Water the-ASME-AG-1-Code the-ASME-AG-1-Code
intake-Structure components-ofthe UHS | compenenis-ofthe- UHS
accordance-with-ASME | performed-

AG-1Code

requirements-

6 | a. The UHS Makeup
Water Intake Structure
Ventilation System
equipment identified as
Seismic Category | inthe
part{e)analysis in Table
2.4-37 can withstand
seismic design basis
loads without loss of
safety function.

a. Type tests, analyses,
or a combination of type
tests and analyses will
be performed on the
UHS Makeup Water
Intake Structure
Ventilation System
equipment identified as
Seismic Category | inthe
part{e}-analysis in Table
2.4-37 using analytical
assumptions, or under
conditions which bound
the Seismic Category |
design requirements.

a. Seismic qualification
reports (SQDP, EQDP, or
analyses) exist and
conclude that the UHS
Makeup Water Intake
Structure Ventilation
System equipment
identified as Seismic
Category | in-the-part(e}
analysis in Table 2.4-37
can withstand design basis
seismic loads without loss
of safety function.
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Table 2.4- 20 24 —{Ultimate Heat Sink Makeup Water Intake Structure Ventilation
System Inspections, Tests, Analyses, and Acceptance Criteria)

| - Commitment Wordin

R A
S TR

”‘“"“glqn -Tests, or .
-f:AnalyS|s e

6 | b. The UHS Makeup
Water Intake Structure
Ventilation System
equipment are
designated Seismic
Category | in Table 2.4-
37 inthe-part(e}
analysis, and can
withstand seismic design
basis loads without loss
of the safety function.

b. Inspections will be
performed of the Seismic
Category | UHS Makeup
Water Intake Structure
Ventilation System
equipment identified in
Table 2.4-37 inthepart
te)-analysis to verify that

the equipment, including
anchorage, are installed
as specified on the
construction drawings
and deviations will be
reconciled to the seismic
qualification reports
(SQDP, EQDP, or
analyses).

b. Inspection reports exist
and conclude that the as-
built Seismic Category |
UHS Makeup Water Intake
Structure Ventilation
System equipment
identified in Table 2.4-37 in
including anchorage, are
installed as specified on the
construction drawings and
deviations have been ‘
reconciled to the seismic
qualification reports (SQDP,
EQDP, or analyses).

6 | c. Portions of the UHS
Makeup Water Intake
Structure Ventilation
System piping and
ducting identified as
Seismic Category | in
Figure 2.4-2 inthe-part
{e)-analysis can
withstand seismic design
basis loads without loss
of safety function.

c. Type tests, analyses
or a combination of type
tests and analyses will
be performed on the
piping and ducting
identified as Seismic
Category | in Figure 2.4-
2 inthe-part-{e)-analysis
using analytical
assumptions, or under
conditions, which bound
the Seismic Category |
design requirements.

c. Seismic qualification
reports (SQDP, EQDP, or
analyses) exist and
conclude that the UHS
Makeup Water Intake
Structure Ventilation
System piping and ducting
identified as Seismic
Category | in Figure 2.4-2 in
the-part(e)-analysis can
withstand seismic design
basis loads without loss of
safety function.
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Table 2.4- 20 24 —{Ultimate Heat Sink Makeup Water Intake Structure Ventilation

System Inspections, Tests, Analyses, and Acceptance Criteria}

d. Portions of the UHS
Makeup Water Intake
Structure Ventilation
System piping and
ducting identified as
Seismic Category | in
Figure 2.4-2 in-the-part
{e)analysis-can

withstand seismic design

/

basis loads without loss -

of safety function.

d. Inspections will be
performed of the Seismic
Category | UHS Makeup
Water Intake Structure
Ventilation System piping
and ducting identified in
Figure 2.4-2 inthe-part
{e)analysis to verify that
the piping and ducting,
including anchorage, are
installed as specified on
the construction
drawings and deviations
will be reconciled to the
seismic qualification
reports (SQDP, EQDP,

p
and conclude that the as-
built Seismic Category |
UHS Makeup Water Intake
Structure Ventilation
System piping and ducting
identified in Figure 2.4-2 in
including anchorage, are
installed as specified on the
construction drawings and
deviations have been
reconciled to the seismic
qualification reports (SQDP,
EQDP, or analyses).

or analyses) .

“The UHS Mal . I T 5 ste indicat

Ventilation.S . pining-and ining._and ducti 4
bl o S Ventilation

du. © tmg_ is-identified-as Isulalaeup “!“a! telillnt_alee '

Sellsnne GI ate_geliy Ilsa'n S Hbe System

Each safety related a. An analysis to - | a. ‘A report exists which

| division of the UHS
Makeup Water Intake
Structure Ventilation
System maintains the
UHS Makeup Water
Intake Structure pump
room at a minimum
temperature of 41°F
(5°C) and a maximum
temperature of 104°F
.(40°C) during operation
of its associated division
of UHS Makeup Water
System.

determine the heating
and cooling capacity
of each division of the
UHS Makeup Water
Intake Structure
Ventilation System
required to maintain
the UHS Makeup
Water Intake
Structure pump room
temperature 41°F
(5°C) and 104°F
(40°C) during
operation of its
associated division of
UHS Makeup Water
System will be
performed.

documents the

* minimum heating and
cooling capacity of each
safety related division of
the UHS Makeup Water
Intake Structure
Ventilation System
required to maintain the
UHS Makeup Water
Intake Structure pump
room temperature 41°F
(6°C) and 104°F (40°C)
during operation of its
associated division of
UHS Makeup Water
System.
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Table 2.4- 20 24 —{UItimate Heat Sink Makeup Water Intake Structure Ventilation
System Inspections, Tests, Analyses, and Acceptance Criteria}

ERAES
e

b. An inspection of the
equipment -
manufacturer's
documentation for
each safety related
UHS Makeup Water
Intake Structure
Ventilation System air
handling unit to verify
it meets the minimum
required
heating/cooling
capacity determined
in the analysis (part
a) will be performed.

Each safety related
UHS Makeup Water
Intake Structure
Ventilation System air
handling unit is rated in
the equipment
manufacturer's
documentation with
greater than or equal to
the minimum required
heating/cooling capacity
determined in the (part
a) analysis.

A report exists that

Intake Structure
Ventilation System
equipment that could
impact the capability of
Seismic Category |
structures, systems, or
components to perform

their safety function are
designated as Seismic

Category Il in Table 2.4-
37, and can withstand
seismic design basis
loads without impacting
the capability of

equipment designated as

Seismic Category | from
performing its safety

function.

or a combination of type
tests and analyses will
be performed on the
UHS Makeup Water
Intake Structure
Ventilation equipment
listed as Seismic
Category Il in Table 2.4-

37 using analytical
assumptions. or under
conditions, which bound
the Seismic Category Il

design requirements to
verify the equipment can

withstand seismic design .

basis loads without
impacting the capability
of equipment designated
Seismic Category | from
performing its safety
function.

8 | Each safety related Tests of the as-built

“division of the UHS system will be conducted | concludes that each safety

‘Makeup Water Intake by supplying a simulated | related division of the as-

Structure Ventilation signal to each as-built built UHS Makeup Water

System is initiated division. Intake Structure Ventilation

automatically. System starts upon receipt
of a simulated automatic

: initiation signal.
9 The UHS Makeup Water | a. Type tests, analyses, | a._Seismic qualification

reports (SQDP, EQDP,

or analyses) exist and
conclude that the UHS

Makeup Water System

equipment listed as -
Seismic Category il in
Table 2.4-37 can

withstand seismic design
basis lpads without
impacting the capability
of equipment designated
Seismic Category | from

performing its safety
function.
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Table 2.4- 20 24 —{Ultimate Heat Sink Makeup Water Intake Structure Ventilation

System Inspections, Tests, Analyses, and Acceptance Criteria}

|, Gommitment Wording - * . Inspetctior

.Aha

lo|

b. Inspections will be

b l‘ris'gé;:tiori régv ‘oris. éxist

performed of the Seismic | and conclude that the as-
Category | UHS Makeup | built Seismic Category |
Water Intake Structure UHS Makeup Water Intake
Ventilation System Structure Ventilation
equipment listed in Table | System equipment listed in
2.4-37 to verify that the Table 2.4-37, including
equipment, including anchorage, are installed as
anchorage, are installed | specified on the
as specified on the construction drawings and
construction drawings deviations have been
and deviations will be reconciled to the seismic
reconciled to the seismic | qualification reports (SQDP,
gualification reports EQDP, or analyses).
(SQDP, EQDP, or
analyses).

9 ¢. UHS Makeup Water c. Type tests, analyses c. Seismic qualification

Intake Structure
Ventilation System

piping and ducting that
could impact the
capability of Seismic

Category | structures,
systems, or components

or a combination of type
tests and analyses will
be performed on the

piping and ducting
identified as Seismic

Category Il in Figure 2.4-
2 using analytical

to perform its safety
function are identified as
Seismic Category Il in
Figure 2.4-2, and can

assumptions, or under

reports (SQDP, EQDP, or

analyses) exist and
concludes that the as-

designed UHS Makeup
Water Intake Structure

Ventilation System piping
and ducting identified as
Seismic Category Il in

conditions, which bound

the Seismic Category |
design requirements.

withstand seismic design
basis loads without
impacting the capability

of equipment designated
as Seismic Category |

from performing its
safety function.

Figure 2.4-2 can withstand

seismic design basis loads
without impacting the
capability of equipment

designated Seismic
Category | from performing

its safety function.
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Table 2.4- 20 24 —{UItimate Heat Sink Makeup Water Intake Structure Ventilation
System Inspections, Tests, Analyses, and Acceptance Criteria}

lysis: :

Q d.v UHS i\/lékeu‘p.l Water
Intake Structure
Ventilation System

piping and ducting that

could impact the
capability of Seismic

d. Inspectio

performed of the as-built

ns will be .

d. Inspection reports exis

and conclude that the as-

Seismic Category Il UHS

Makeup Water Intake
Structure Ventilation

System piping and

Category | structures,

ducting identified in

systems, or components

Figure 2.4-2 to verifv‘that

to perform its safety
function are identified as
Seismic Category |l in

the components,

including anchorage, are
installed as specified on

Figure 2.4-2, and can
withstand seismic design

basis loads without

impacting the capability
of equipment designated
as Seismic Category |

from performing its
safety function.

the construction

drawings and deviations
will be reconciled to the
seismic qualification
reports (SQDP, EQDP,
or analyses).

built Seismic Category i
UHS Makeup Water Intake

Structure Ventilation
System piping and ducting
identified in Figure 2.4-2,
including anchorage, are
installed as specified on the
construction drawings and
deviations have been
reconciled to the seismic
qualification reports (SQDP,

EQDP, or analyses).
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Note:
. The following table was unchanged except for the table number.

Table 2.4-23 21 — {Fire Protection Building Ventilation System Inspections, Tests,
Analyses, and Acceptance Criteria}
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1

Table 2.4-24 22 —{Ultimate Heat Sink Makeup Water System Inspections, Tests,
Analyses, and Acceptance Criteria}

tance. Criteri

of the UHS Makeup
Water System.

i H r"”u' LTURES SRS B A I f‘-«,.»
There are four divisions

nspecti
system shall be
conducted to verify that
there are four divisions of
the UHS Makeup Water
System.

An inspection report exists

and confirms that the as-
built UHS Makeup Water
System has four divisions.

4 | Each division of the UHS
Makeup Water System is
independently powered
by their respective Class
1E division.

Tests will be performed
to verify each division of
the UHS Makeup Water
System is independently
powered by their
respective Class 1E
division.

A report exists that
concludes each division of
the as-built UHS Makeup
Water System is '
independently powered by
their respective Class 1E
division.

2 | Each of the four
mechanical divisions of
the UHS Makeup Water
System are physically
separated from each
other.

An inspection will be
performed to verify each
of the four mechanical
divisions of the UHS
Makeup Water System
are physically separated
from each other.

A report exists that
concludes each of the four .
mechanical divisions of the
as-built UHS Makeup Water
System is physically
separated from other
mechanical divisions by
structural barriers, 3-hour
fire barriers, or a
combination of structural
and 3-hour barriers.

3 | Each division of the UHS
Makeup Water System
shall be electrically
independent.

Inspections and/or
analysis of the as-built
system shall be
conducted.

For the as-built UHS
Makeup Water, electrical
isolation exists between
each division of Class 1E
components and between
Class 1E components and
non-class 1E components.

5 | The UHS Makeup Water
System equipment
identified as Seismic
Category | in Table 2.4-
29 34 can withstand
seismic design basis
loads without loss of
safety function.

a. Type tests, analyses,
or a combination of type
tests and analyses will
be performed on the
UHS Makeup Water
System equipment listed
as Seismic Category | in
Table 2.4-29 34 using
analytical assumptions,
or under conditions
which bound the Seismic
Category | design
requirements.

a. Seismic qualification
reports (SQDP, EQDP, or
analyses) exist and
conclude that the UHS
Makeup Water System
equipment listed as Seismic
Category | in table 2.4-29
34can withstand seismic
design basis loads without
loss of safety function.
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Table 2.4-24 22 —{Ultimate Heat Sink Makeup Water System Inspections, Tests,
Analyses, and Acceptance Criteria}

/|~ Commitment Wording - -1 In:
B S S naly,SlS;,

5 AN — b. Inspections will be b. Inspection rebérfé exisf |

performed of the Seismic
Category | UHS Makeup
Water System equipment
listed in Table 2.4-29 34
to verify that the
equipment, including
anchorage, are installed
as specified on the
construction drawings
and deviations will be
reconciled to the seismic
qualification reports
(SQDP, EQDP, or
analyses).

and conclude that the as-
built Seismic Category |
UHS Makeup Water
System equipment listed in
Table 2.4-29 34, including
anchorage, are installed as
specified on the
construction drawings and
deviations have been

‘reconciled to the seismic

qualification reports (SQDP,
EQDP, or analyses).

a. The UHS Makeup
Water System
equipment that could
impact the capability
of Seismic Category |
structures, systems,
or components to
perform their safety
function are
designated as
Seismic Category !
identified in Table
2.4-29 31, and can
withstand seismic
design basis loads
without impacting the
capability of

' \equipment
designated as
Seismic Category |
from performing its
safety function.

a. Type tests, analyses,
or a combination of type
tests and analyses will
be performed on the
UHS Makeup Water
System equipment listed
as Seismic Category H in
Table 2.4-29 34-using
analytical assumptions,
or under conditions,
which bound the Seismic
Category Il design
requirements to verify the
piping and equipment
can withstand seismic
design basis loads
without impacting the
capability of equipment
designated Seismic
Category | from
performing its safety
function.

a. Seismic qualification
reports (SQDP, EQDP, or
analyses) exist and
conclude that the UHS
Makeup Water System
equipment listed as Seismic
Category Il in Table 2.4-29
34 can withstand seismic
design basis loads without
impacting the capability of
equipment designated
Seismic Category | from
performing its safety
function.
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Table 2.4-24 Q —{Ultimate Heat Sink Makeup Water System Inspections, Tests,
Analyses, and Acceptance Criteria}

sction;: Tests,*

a3

“Analysis . "

b. The UHS Makeup
Water System
equipment that could
impact the capability of
Seismic Category |
structures, systems, or
components to perform
its safety function are
designated as Seismic
Category Il in Table 2.4-
29 34, and can withstand
seismic design basis
loads without impacting
the capability of
equipment designated as
Seismic Category | from
performing its safety
function.

b. Inspections will be
performed of the Seismic
Category Il UHS Makeup
Water System equipment
listed in Table 2.4-29 34
to verify that the
equipment, including
anchorage, is installed as
specified on the
construction drawings
and deviations will be
reconciled to the seismic
qualification reports
(SQDP, EQDP, or
analyses).

b. Inspection reports exist
and conclude that the as-
built Seismic Category Il
UHS Makeup Water
System equipment listed in
Table 2.4-29 34, including
anchorage, are installed as
specified on the
construction drawings and
deviations have been
reconciled to the seismic
qualification reports (SQDP,
EQDP, or analyses).

/

6 | ¢. UHS Makeup Water
System piping that could
impact the capability of
Seismic Category |
structures, systems, or
components to perform
its safety function are
identified as Seismic
Category Il in Figure 2.4-
1, and can withstand
seismic design basis
loads without impacting
the capability of

Seismic Category | from
performing its safety
function.

equipment designated as’

c. Type tests, analyses
or a combination of type
tests and analyses will
be performed on the
piping identified as
Seismic Category Il in
Figure 2.4-1 using
analytical assumptions,
or under conditions,

Category | design
requirements.

c. Seismic qualification
reports (SQDP, EQDP, or
analyses) exist and
concludes that the as-
designed UHS Makeup
Water System piping
identified as Seismic
Category |l in Figure 2.4-1

| can withstand seismic
which bound the Seismic

design basis loads without
impacting the capability of
equipment designated
Seismic Category | from
performing its safety
function.
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Table 2.4-24 22 —{Uitimate Heat Sink Makeup Water System Inspections, Tests,
Analyses, and Acceptance Criteria}

*Inspection; Tests, or,
s e M s Y ARalYSIS: g T i e e e e B
6 | d. UHS Makeup Water d. Inspections will be d. Inspection reports exist
System piping that could | performed of the as-built | and conclude that the as-
impact the capability of Seismic Category Il UHS | built Seismic Category |l

Seismic Category | Makeup Water System UHS Makeup Water
structures, systems, or piping identified in Figure | System piping identified in
components to perform 2.4-1 to verify that the Figure 2.4-1, including

its safety function are components, including anchorage, are installed as
identified as Seismic anchorage, are installed | specified on the

Category Il in Figure 2.4- | as specified on the construction drawings and
1, and can withstand construction drawings deviations have been
seismic design basis and deviations will be reconciled to the seismic
loads without impacting reconciled to the seismic | qualification reports (SQDP,
the capability of qualification reports EQDP, or analyses).

equipment designated as | (SQDP, EQDP, or
Seismic Category | from | analyses).
performing its safety -

function.

7 | The UHS Makeup Water | a. Type tests, analyses, a. Seismic qualification
Intake Structure dual- or a combination of type | reports (SQDP, EQDP, or
flow traveling screens tests and analyses will analyses) exist and
and screen wash pump be performed to verify conclude that the as-built
are designed to that the UHS Makeup UHS Makeup Water dual
withstand seismic design | Water dual flow traveling | flow traveling screens and
basis loads without a screens and screen screen wash pump can
loss of their mechanical | wash pump can withstand seismic design
function. withstand seismic design | basis loads without a loss

basis loads without a of mechanical function.
loss of mechanical
function.

7 b. Inspections will be b. Inspection reports exist -

performed to verify that and conclude that the as-
the as-built UHS Makeup | built UHS Makeup Water
Water dual flow traveling | dual flow traveling screens

. | screens_and screen and screen wash pump,
wash pump, including including anchorage, are
anchorage, are installed | installed as specified on the
as specified on the construction drawings and
construction drawings deviations have been
and deviations will be reconciled to the seismic
reconciled to the seismic | qualification reports (SQDP,
qualification reports EQDP, or analyses).

(SQDP, EQDP, or
analyses).
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Table 2.4-24 22 —{Ultimate Heat Sink Makeup Water System Inspections, Tests

Analyses, and Acceptance Criteria}

alys

a. Components listed in
Table 2.4-29 34-as
ASME Section lll are
designed in accordance
with ASME Section Il
Code requirements.

a. Inspections will be
performed to verify the
existence of ASME
Section Il Code Design
Reports.

a. ASME Section Ill Code
Design Reports (NCA-
3550) exist for components
listed as ASME Section Ili
in Table 2.4-29 34.

b. Components listed in
Table 2.4-29 31-as
ASME Code Section Il
are fabricated in
accordance with the
requirements of ASME
Section Ill. -

b. Inspections will be
performed to verify that
the design report has
been revised to reflect
as-built deviations from
the design if applicable.

b. For components listed as
ASME Code Section Il in
Table 2.4-28 34, the as-
built component satisfies
design requirements of
ASME Code Section Il as
demonstrated in the Design
Report (NCA-3550).

c. Pressure boundary
welds on
components listed in
Table 2.4-29 31as
ASME Code Section
lll are in accordance
with ASME Code
Section llI
requirements.

c. Inspections of
pressure boundary
welds will be
performed to verify
that welding is
performed in
accordance with
ASME Code Section
Il requirements.

¢. For components listed -
as ASME Code Section
il in Table 2.4-29 34,
ASME Code Section llI
Data Reports (NCA-
8000) exist and
conclude that pressure
boundary welding has
been performed in
accordance with ASME
Code Section lll.

d. Components listed in
Table 2.4-29 34-as
ASME Code Section I
retain their pressure
boundary integrity at
their design pressure.

d. Hydrostatic tests will
be performed on the
components.

d. For components listed as
ASME Code Section Il in
Table 2.4-29 34, ASME
Code Section lll Data
Reports exist and conclude
that hydrostatic test results
comply with ASME Code
Section 11l requirements.

a. Portions of the-UHS
Makeup Water System
piping shown as ASME
Section Il in Figure 2.4-1
are designed in
accordance with ASME
Section Ili Code
requirements.

a. Inspections of the
ASME Code Section lll
Design Reports (NCA-
3550) and associated
reference documents will
be performed.

a. ASME Code Section Il
Design Reports (NCA-
3550) exist and conclude
that portions of the UHS
Makeup Water System
piping shown as ASME
Code Section lll in Figure
2.4-1 comply with ASME
Code Section 11l
requirements.
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Table 2.4-24 22 —{Ultimate Heat Sink Makeup Water System Inspections, Tests,
Analyses, and Acceptance Criteria} '

nalysis -

9 | b. Portions of UHS b. Analyses to reconcile | b. For portions of the UHS
Makeup Water System as-built deviations to the | Makeup Water System
piping shown as ASME ASME Code Design piping shown as ASME
Code Section Ill in figure | Reports (NCA-3550) will | Code Section Il in Figure
2.4-1 are installed in be performed. Piping 2.4-1, ASME Code Data
accordance with Code analyzed using time- Reports (N-5) exist and
Section Il Design history methods will be conclude that design
Report. reconciled to the as-built | reconciliation (NCA-3554)

information. . has been completed in
accordance with the ASME
Code Section lll for the as-
. built system. The report(s)
7| document the as-built
condition.

9 | c. Portions of the CCWS | c. An inspection of the c. For portions of the as-
piping shown as ASME as-built piping will be built CCWS piping shown
Code Section lll in performed. as ASME Code Section i
Figure 2.4-1 are installed in Figure 2.7.1-1, N-5 Data
and inspected in Reports exist and conclude
accordance with ASME that installation and
Code Section llI inspection are in
requirements. accordance with ASME

Code Section lll
) requirements.

10 | Pressure boundary Inspections of pressure ASME Code Section [l
welds in portions of the boundary welds verify Data Reports exist and
UHS Makeup Water that welding is performed | conclude that pressure
System piping as shown | in accordance with boundary welding for
as ASME Code Section | ASME Code Section llI portions of the UHS
Il in Figure 2.4-1are in requirements. \ Makeup Water System
accordance with ASME piping shown as ASME
Code Section lll. Code Section Ill in Figure

2.4-1 has been performed
in accordance with ASME
Code Section Ill.

11 | Portions of the UHS Hydrostatic tests will be For portions of the UHS
Makeup Water System performed on the Makeup Water System
components shown as system. components shown as
ASME Code Section llI ASME Code Section Il in
in Figure 2.4-1 retain Figure 2.4-1, ASME Code
their pressure boundary Section lll Data Reports
integrity at their design exist and conclude that
pressure. ' hydrostatic test results

comply with ASME Code
Section Il requirements.
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|
Table 2.4-24 22 —{Ultimate Heat Sink Makeup Water System Inspections, Tests,
Analyses, and Acceptance Criteria}

Iy

12

Portions the UHS
Makeup Water System
piping shown as ASME
Code Section il in
Figure 2.4-1 retain their
pressure boundary
integrity at their design
pressure.

'Hyd‘réététic tests wi i'b‘é

performed on the
system.

“For portions of the UHS

Makeup Water System
piping shown as ASME
Code Section Il in Figure
2.4-1, ASME Code Section
Il Data Reports exist and
conclude that hydrostatic
test results comply with
ASME Code Section Il
requirements.

13

The materials utilized in
the equipment and
piping of the UHS
Makeup Water System
are compatible with
brackish water.

a. An analysis of the
materials utilized in the
as-built equipment will be
performed.

a. A report exists and
concludes that the
materials utilized in the
equipment installed in the
UHS Makeup Water
System that is in contact
with the water is compatible
with brackish water.

Intake Structure bar
screens have a large
enough face area that
potential blockage to the
point of preventing the
minimum required flow
through them is not a
concern.

performed of the
equipment.

13 b. An inspection of the b. The as-built piping for the
as-built piping will be UHS Makeup Water
conducted. System is composed of

either carbon steel. SA-106
Grade B with a rubber liner,
or ASME SB-675 stainless
. : steel.
14 | The UHS Makeup Water | a. Analyses will be a. A report exists and

concludes that the face
area for the as-built UHS
Makeup Water Intake
Structure bar screens is
sufficient to permit the
minimum required flow in
the event of worst-case
blockage of the screens.

14

b. Inspections will be
performed to verify the
as-built equipment is
installed as specified on
the construction
drawings and deviations
from the approved
design have been

b. A report exists and
concludes that the as-buiit
face area for the as-built
UHS Makeup Water Intake
Structure bar screens
agrees with construction
drawings and deviations
from the approved design
are reconciled.

reconciled.
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Table 2.4-24 22 —{Ultimate Heat Sink Makeup Water System Inspections, Tests,
Analyses, and Acceptance Criteria}

| The Class 1E valves in

the UHS Makeup Water
System perform the
required function under
system design
conditions.

1. UHS makeup pump
discharge valves open
on pump start.

2. Debris filter blowdown
line isolation valves will
open during the debris
filter backwash cycle.

3. The pump min-flow
recirculation valve opens
in the event the pump
discharge valve fails to

combination of tests and
analyses will be
performed to
demonstrate the ability of
the Class 1E valves to
change position under
system design
conditions.

1. UHS makeup pump

discharge valves open on
pump start.

2. Debris filter blowdown
line isolation valves will
open during the debris filter
backwash cycle.

3. The pump min-flow
recirculation valve opens in
the event the pump
discharge valve fails to
open.

-

open.
16 | Each division of the UHS | Tests of the as-built An inspection report exists
Makeup Water System system will be conducted | and concludes that each
can be initiated to verify that each division of the as-built UHS
manually. division of the UHS Makeup Water System
Makeup Water System starts upon receipt of a
can be initiated manually. | manual initiation signal.
17 | Each division of the UHS | Testing and analysis will | A report exists and

Makeup Water System
provides makeup water
in order to maintain the
minimum water level in
the ESW cooling tower
basins.

be performed to verify

that each division of the
UHS Makeup Water
System provides makeup
water in order to maintain
the minimum water level
in the ESW cooling tower
basins.

concludes that each
division of the as-built UHS
Makeup Water System is
capable of delivering
greater than the minimum
required flow rate of 2 300
gallons per minute of
makeup water.

18

The UHS Makeup Water
pumps listed in Table
2.4-29 34-have sufficient
NPSH.

Testing and analyses will
be performed to verify
NPSHA for the UHS
Makeup Water pumps
listed in Table 2.4-29 34

The UHS Makeup Water
pumps listed in Table 2.4-
29 3+-have NPSHA that is
greater than net positive
suction head required
(NPSHR) at system rated
flow.
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Table 2.4-24 22 —{Ultimate Heat Sink Makeup Water System Inspections, Tests,
Analyses, and Acceptance Criteria}

19

The motor-operated
valves listed in Table
2.4-29 34-can perform
the function listed in
Table 2.4-29 34-under
system operating
conditions.

combination of tests and
analyses will be
performed to
demonstrate the ability of
the valves listed in Table
2.4-29 31-to change
position as listed in Table
2.4-29 34-under system
operating conditions.

Tests and analyses or a

The valve changes position
as listed Table 2.4-29 34
under system operating
conditions.

20

Check valves listed in
Table 2.4-29 34-function
as listed in Table 2.4-28
3+

Tests will be performed
for the operation of the
check valves listed in
Table 2.4-29 34.

The check valves listed in
Table 2.4-29 34-perform the
functions listed in Table
2.4-29 34.

21

Each division of the UHS
Makeup Water System
has a surveillance test
bypass line as shown in
Figure 2.4-1 that allows
flow testing of the
system during plant
operation.

Tests of the as-built
system will be
conducted.

The as-built surveillance
test bypass line for each
division the UHS Makeup
Water System as shown in
Figure 2.4-1 allows fiow
testing of the system during
plant operation.

22

a. Each UHS Makeup
Water Intake Structure
dual flow traveling
screen is designed to be
manually rotated, if
needed, following a loss
of motive power or
failure of its electric
motor drive.

a. Tests will be
performed on each UHS
Makeup Water Intake
Structure dual flow
traveling screen to verify
it can be manually
rotated upon a loss of

"I motive power or failure of

its electric motor drive.

a. Test reports exist and
conclude that upon a
simulated loss of motive
power or failure of its
electric motor drive, each
UHS Makeup Water Intake
Structure dual flow traveling
screen can be manually
rotated.

22

b. Each UHS Makeup
Water Intake Structure
dual flow traveling
screen is designed to be
manually cleaned using
an external water source
following a loss of its
screen wash system.

b. Tests will be
performed on each UHS
Makeup Water Intake
Structure dual flow
traveling screen to verify
it can be manually
cleaned using an
external water source
following a loss of its_
screen wash system.

b. Test reports exist and
conclude that upon a
simulated loss of its screen
wash system, each UHS
Makeup Water Intake
Structure dual flow traveling
screen can be manually
cleaned using an external
water source.
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Note:
The following tables were unchanged except for the table number.

Table 2.4-25 23 — {Raw Water Supply Syst'em Inspections, Tests, Analyses, and
Acceptance Criteria}

Table 2.4-26 24 — {Fire Water Distribution System Inspections, Tests, Analyses, and
Acceptance Criteria} ' ‘
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Table 2.4-27 25 —{Fire Suppresslon Systems Inspectlons Tests, Analyses and

Acceptance Criteria}

Commltment Wording- |’

'i$3 23“ ~-<‘~1 N ,_4

CEF

Inspec on
' Analys

Acceptance Cntena

a The Standplpe and
Hose Station
components for the UHS
Makeup Water Intake
Structure are designated
Seismic Category II-SSE
in the part (c) analysis
and can withstand
seismic design basis
loads without a loss of
the function listed in the
part (c) analysis .

Ta. Type tests, analyses,

or a combination of type
tests and analyses will
be performed on the
UHS Makeup Water
Intake Structure
Standpipe and Hose
Station components
identified as Seismic
Category II-SSE in the
part (c) analysis using
analytical assumptions,
or under conditions
which bound the Seismic
Category lI-SSE design
requirements.

a. Selsmlc quahf catlon
reports (SQDP, EQDP, or
analyses) exist and
conclude that the Seismic
Category II-SSE UHS
Makeup Water Intake
Structure Standpipe and
Hose Station components
identified in the part (c)
analysis can withstand
seismic design basis loads
without a loss of the
function listed in the part (c)
analysis.

b. The Standpipe and
Hose Station
components for the UHS
Makeup Water Intake
Structure are designated
Seismic Category II-SSE
in the part (c) analysis
and can withstand
seismic design basis
loads without a loss of
the function listed in the
part (c) analysis .

b. Inspections will be
performed of the as-built
Seismic Category II-SSE
UHS Makeup Water
Intake Structure
Standpipe and Hose
Station components
identified in the part (c)
analysis to verify that the
as-built components,
including anchorage, are
installed as specified on
the construction
drawings and deviations
will be reconciled to the
seismic qualification
reports (SQDP, EQDP,
or analyses).

b. Inspection reports exist
and conclude that the as-
built Seismic Category II-
SSE UHS Makeup Water
Intake Structure Standpipe
and Hose Station
components identified in
the part (c) analysis ,
including anchorage, are
installed as specified on the
construction drawings and
deviations have been
reconciled to the seismic
qualification reports (SQDP,
EQDP, or analyses).

c. The Standpipe and
Hose Station
components for the UHS
Makeup Water Intake
Structure are designated
Seismic Category II-SSE
and can withstand
seismic design basis
loads without a loss of
the function listed.

c. An analysis to identify
the Category Il
components of the
Standpipe and Hose
Station for the UHS
Makeup Water Intake
Structure will be
performed.

c. A report exists indicating
the Category Il components
of the Standpipe and Hose
Station for the UHS
Makeup Water Intake
Structure.
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Table 2.4-27 25 —{Fire Suppression Systems Inspections, Tests, Analyses, and

Acceptance Criteria}

;1 |- /Commitment Wordirig .

S A,

DR et
¥ o =

2 | The Standpipe and Hose
Station components for
the UHS Makeup Water
Intake Structure are
designated Seismic
Category II-SSE in the
part (c) analysis , and
can withstand seismic
| design basis loads
without impacting the
capability of equipment
designated as Seismic
Category | from
performing its safety
function.

a. Type tests, analyses,
or a combination of type
tests and analyses will
be performed on the
Seismic Category II-SSE
UHS Makeup Water
Intake Structure
Standpipe and Hose
Station components
identified in the part (¢)
analysis using analytical
assumptions, or under
conditions which bound
the Seismic Category II-
SSE design
requirements to verify the
components-can
withstand seismic design’
basis loads without
impacting the capability
of equipment designated
Seismic Category | from
performing its safety
function.

a. Seismic qualification
reports (SQDP, EQDP, or
analyses) exist and
conclude that the Seismic
Category II-SSE UHS
Makeup Water Intake
Structure Standpipe and
Hose Station components
identified in the part (c)
analysis can withstand
seismic design basis loads
without impacting the
capability of equipment
designated Seismic
Category | from performing
its safety function.

i

b. The Standpipe and
.Hose Station
components for the UHS
Makeup Water Intake
Structure are designated
Seismic Category HI-SSE
in the part (c) analysis ,
and can withstand
seismic design basis
loads without impacting
the capability of
equipment designated as
Seismic Category | from
performing its safety
function.

| Makeup Water Intake

-| the part (c) analysis to

b. Inspections will be
performed of the Seismic
Category II-SSE UHS

Structure Standpipe and
Hose Station
components identified in

verify that the as-built
components, including
anchorage, are installed
as specified on the
construction drawings
and deviations will be
reconciled to the seismic
qualification reports
(SQDP, EQDP, or
analyses).

b. Inspection reports exist
and conclude that the as-
built Seismic Category lI-
SSE UHS Makeup Water
Intake Structure Standpipe
and Hose Station
components identified in
the part (c) analysis ,
including anchorage, are
installed as specified on the
construction drawings and
deviations have been
reconciled to the seismic
qualification reports (SQDP,
EQDP, or analyses).
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Table 2.4-27 25 —{Fire Suppression Systems Inspections, Tests, Analyses, and

c¢. The Standpipe an
Hose Station
components for the UHS
Makeup Water Intake
Structure are designated
Seismic Category 1I-SSE
and can withstand
seismic design basis
loads without impacting
the capability of
equipment designated as
Seismic Category | from
performing its safety
function.

Acceptance Criteria}

C.
the Category |l
components of the
Standpipe and Hose
Station for the UHS
Makeup Water Intake
Structure will be
performed.

AR A

c. A report exists indicating
the Category Il components
of the Standpipe and Hose
Station for the UHS
Makeup Water Intake
Structure. t

a. The Fire Suppression
System components for
the UHS Makeup Water
Intake Structure are
designated as Seismic
Category Il in the part (c)
analysis, and can
withstand seismic design
basis loads without
impacting the capability
of equipment designated
as Seismic Category |
from performing its
safety function.

a. Type tests, analyses,
or a combination of type
tests and analyses will
be performed on the
Seismic Category 1l UHS
Makeup Water Intake
Structure Fire
Suppression System
components identified in
the part (c) analysis
using analytical
assumptions, or under
conditions which bound
the Seismic Category |l
design requirements to -
verify the components
can withstand seismic
design basis loads
without impacting the
capability of equipment
designated Seismic
Category | from
performing its safety
function.

a. Seismic qualification
reports (SQDP, EQDP, or
analyses) exist and
conclude that the Seismic
Category Il UHS Makeup
Water Intake Structure Fire
Suppression System
components, identified in
the part (c) analysis can
withstand seismic design
basis loads without
impacting the capability of
equipment designated as
Seismic Category | from
performing its safety
function.
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Table 2.4-27 25 —{Fire Suppression Systems Inspections, Tests, Analyses, and

Acceptance Criteria)

nalysi

b. The Fire Suppression
System components for
the UHS Makeup Water
Intake Structure are
designated as Seismic
Category il in the part (c)
analysis, and can
withstand seismic design
basis loads without
impacting the capability
of equipment designated
as Seismic Category |
from performing its
safety function.

b. Inspections will be
performed of the Seismic
Category Il UHS Makeup
Water Intake Structure
Fire Suppression System
components identified in
the part (c) analysis to
verify that the as-built
components designated
Seismic Category |l,

including anchorage, are *

installed as specified on
the construction
drawings and deviations
will be reconciled to the
seismic qualification
reports (SQDP, EQDP,
or analyses).

b. Inspection reports exist
and conclude that the as-
built Seismic Category Il
UHS Makeup Water Intake
Structure Fire Suppression
System components
identified in the part (c)
analysis, including
anchorage, are installed as
specified on the
construction drawings and
deviations have been
reconciled to the seismic
qualification reports (SQDP,
EQDP, or analyses).

¢. The Fire Suppression
System components for
the UHS Makeup Water
Intake Structure are
designated as Seismic
Category Il and can
withstand seismic design
basis loads without
impacting the capability
of equipment designated
as Seismic Category |
from performing its

c. An analysis to identify
the Category Il
components of the Fire
Suppression System for
the UHS Makeup Water
Intake Structure will be
performed.

c. A report exists indicating
the Category Il components
of the Fire Suppression
System for the UHS
Makeup Water Intake
Structure.

safety function.

The-Standpipe-and-Hese
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Table 2.4-27 25 —{Fire Suppression Systems Inspections, Tests, Analyses, and

Acceptance Criteria}

] Commitment

e
o

Wording®
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Table 2.4-27 25 —{Fire Suppression Systems Inspections, Tests, An'alyses, and
Acceptance Criteria}

" |- Commitment Wording fion, Tests, or | Accaptance.CFitar
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Table 2.4-27 25 —{Fire Suppression Systems Inspections, Tests, Analyses, and
Acceptance Criteria}
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Table 2.4-27 25 —{Fire Suppression Systems Inspections, Tests, Analyses, and

Acceptance Criteria}

| ; Commitment Wordin

function-

The Fire Suppression
System components for
the Fire Protection
Building are designated
as Seismic Category Il in
the part (c) analysis, and
can withstand design
basis seismic loads
without a loss of the
function listed in the part
(c) analysis.

a. Type tests, analyses,
or a combination of type
tests and analyses will
be performed on the Fire
Suppression System
components for the Fire
Protection Building
identified as Seismic
Category Il in the part (c)
analysis using analytical
assumptions, or under
conditions which bound
the Seismic Category Il
design requirements.

a. Seismic qualification
reports (SQDP, EQDP, or
analyses) exist and
conclude that the Seismic
Category Il Fire
Suppression System
components for the Fire
Protection Building
identified in the part (c)
analysis can withstand
seismic design basis loads
without a loss of the
function listed in the part (c)
analysis.
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Table 2.4-27 25 —{Fire Suppression Systems Inspections, Tests, Analysesv, and

Acceptance Criteria)

alysis:” .

. v “3. ) ..
b. The Fire Suppression

b. I-né*bénc;tibn repbrts é-X|s“tﬁ

b. Inspections will be
System components for | performed of the as-built | and conclude that the as-
the Fire Protection Seismic Category Il Fire | built Seismic Category |l
Building are designated | Suppression System Fire Suppression System
as Seismic Category Il in | components for the Fire | components for the Fire
the part (c) analysis, and | Protection Building Protection Building
can withstand design identified in the part (c) identified in the part (c)
basis seismic loads | analysis_to verify that the | analysis, including
without a loss of the components, including anchorage, are installed as
function listed in the part | anchorage, are installed | specified on the
(c) analysis. as specified on the construction drawings and
construction drawings deviations have been
and deviations will be reconciled to the seismic
reconciled to the seismic | qualification reports (SQDP,
qualification reports EQDP, or analyses).
(SQDP, EQDP, or
analyses).
4 | c. The Fire Suppression | c. An analysis to identify | c. A report exists indicating
System components for | the Category the Category Il components

the Fire Protection
Building are designated
as Seismic Category |l,
and can withstand
design basis seismic
loads without a loss of
the function.

components of the Fire
Suppression System for
the Fire Protection
Building will be
performed.

of the Fire Suppression
System for the Fire
Protection Building.
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Table 2.4-28 26 —{Offsne Power System Inspections, Tests, Analyses, and
Acceptance Criteria}

1 | The Class 1E electrical a. Type tests, analyses, a. Seismic qualification
distribution equipment or a combination of type | reports (SQDP, EQDP, or

listed in the part (c) tests and analyses will analyses) exist and
analysis is qualified be performed on the conclude that the Seismic
Seismic Category | can Class 1E electrical Category | Class 1E
withstand seismic design | distribution equipment electrical distribution
basis loads without loss | listed as Seismic equipment listed in the part
of safety function. Category | in the part (¢} | (c) analysis can withstand
“analysis using analytical | design basis seismic loads
assumptions, or under without loss of safety
conditions which bound function.
the Seismic Category |
design requirements.
1 b. Inspections will be b. Inspection reports exist
performed of the Seismic | and conclude that the as-
Category | Class 1E built Seismic Category |
¢« | electrical distribution Class 1E electrical

equipment listed in the distribution equipment listed
part (c) analysis to verify | in the part (c) analysis,

that the equipment, including anchorage, are
including anchorage, are | installed as specified on the
installed as specified on | construction drawings and
the construction deviations have been
drawings and deviations | reconciled to the seismic
will be reconciled to the qualification reports (SQDP,
seismic qualification EQDP, or analyses).
reports (SQDP, EQDP,
or analyses).

1 c. An analysis to identify | c. A report exists indicating
‘| the Class 1E electrical the Class 1E electrical
distribution equipment distribution equipment.

will be performed.
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Table 2.4-28 26 —{Offsite Power System Inspections, Tests, Analyses; and

Acceptance Criteria}

s

retrieved in the MCR and
the RSS for the following
Class 1E equipment:

1. UHS Makeup Water
System (makeup water
pumps, pump discharge
valves, pump min-flow
recirculation valves,
pump test bypass line
isolation valves, initial fill
isolation valve, and
debris filter blowdown
line isolation valves).

2. UHS Makeup Water
Intake Structure
Ventilation System

2 | Displays exist or can be | a. Tests will be

performed for the
retrievability of the
displays in the MCR or
the RSS.

i
a. The displays for the
following Class 1E
equipment can be retrieved
in the MCR:

1. UHS Makeup Water
System (makeup water
pumps, pump discharge
valves, pump min-flow
recirculation valves, pump
test bypass line isolation
valves, initial fill isolation
valve, and debris filter
blowdown line isolation
valves).

2. UHS Makeup Water
Intake Structure Ventilation
System (ventilation fans).

(ventilation fans). 3-UHS-Electrical- Building
ES wilding E‘ e“t.':at.'e“ tventitation-fane)
fans)-

b. Tests will be
performed for the
retrievability of the
displays in the MCR or
the RSS.

b. The displays for the
following Class 1E
equipment can be retrieved
in the RSS:

1. UHS Makeup Water
System (makeup water
pumps, pump discharge
valves, pump min-flow
recirculation valves, pump
test bypass line isolation
valves, initial fill isolation
valve, and debris filter
blowdown line isolation
valves).

2. UHS Makeup Water
Intake Structure Ventilation
System (ventilation fans).

3 UI_IS.EIeetnsal Suilding
; entl_llatl_en Sﬁyste} _'“
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Table 2.4-28 26 —{Offsite Power System Inspections, Tests, Analyses, and
Acceptance Criteria}

3 Cdntrols for thé follow
Class 1E equipment

RSS:

System (makeup wate
valves, pump min-flow
recirculation valves,
pump test bypass line
isolation valve, and

debris filter blowdown
line isolation valves).

Intake Structure
Ventilation System

Bl

ing
exist in the-MCR and the

1. UHS Makeup Water

r

pumps, pump discharge

fill

isolation valves, initial

2. .UHS Makeup Water

a. Tests will be
performed to verify the
existence of control
signals from the MCR
and the RSS to the
equipment.

i

a. The controls for the
following Class 1E
equipment exist in the
MCR:

1. UHS Makeup Water °
System (makeup water
pumps, pump discharge
valves, pump min-flow
recirculation valves, pump
test bypass line isolation
valves, initial fill isolation..
valve, and debris filter
blowdown line isolation
valves).

2. UHS Makeup Water
Intake Structure Ventilation
System (ventilation fans).

(ventilation fans). 3—HS-Electrical Building
BS uilding E" ent'lllat-len (vertiation-fans)
fans)-

b. Tests will be
performed to verify the
existence of control
signals from the MCR
and the RSS to the
equipment.

‘b. The controls for the

following Class 1E
equipment exist in the RSS:
1. UHS Makeup Water
System (makeup water
pumps, pump discharge
valves, pump min-flow
recirculation valves, pump
test bypass line isolation
valves, initial fill isolation
valve, and debris filter
blowdown line isolation
valves).

2. UHS Makeup Water
Intake Structure Ventilation
System (ventilation fans).

! !. |.| |. s |




Enclosure 12
UN#10-285
Page 50 of 63 .

Table 2.4-28 26 —{Offsite Power System Inspections, Tests, Analyses, and
Acceptance Criteria}

] Commitment Wording sction, Tests, or . |- ‘Ac
N R T “Analysis - b ot

4 | The Class 1E a. An analysis of the a. Areport exists that
switehgearJoadcenters; Class 1E switchgear: concludes that the
motor control centers, load-centers; motor ratings for the as-built
and transformers and control centers, and Class 1E switchgear;
their feeder breakers and transformers and load-centers: motor
load breakers are sized their feeder breakers control centers, and
to supply their load and load breakers will transformers and their
requirements, for the be performed. feeder breakers and
following systems: ' load breakers are
1. UHS Makeup Water greater than their load
System requirements, for the.
2. UHS Makeup Water ' following systems:
Intake Structure 1. UHS Makeup Water
Ventilation System System ‘
3-UHS-Electrical : 2. UHS Makeup Water
Building-\Ventilation Intake Structure
System- Ventilation System

3—UJHS Elestrical
System-

4 b. An inspection of the b. Areport exists and
Class 1E switchgear; concludes that the
load-centers; motor ratings of the installed
control centers, and Class 1E switchgear;
transformers and load-centers; motor
their feeder breakers control centers, and
and load breakers will transformers and their
be performed. feeder breakers and

load breakers meet the
analysis criteria.
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Table 2.4-28— {Ultimate Heat Sink (UHS) Makeup Water System Component Mechanical Design}
Page 1 of 4
Component Tag Selsmic
Number Component Location ASME Code Function Category
30PED10 APOD1 A UHS Maksup Pump Room Class 3 Run I
30PED10 AA201 A UHS Makeup Pu Class 3 Open —Close 1
30PED10 Me 1A S Makeup Pu oom Class 3 Open 1
Valve Train 1
UHS Makeup Water Pump Minimum Flow Vaive S0PED10 UHS Makeup Pump Room Clags 3 Close l
Train1
UHS Makeup Water Pump Discharge Strainer 30PED10 ATO01 A UHS up Pu 0 Cless 3 Run 1
SOPED10AADOS A UHS Makeup Pump Room Class 3 - Close l
Later Roo Class 3 Open l
UHS Makeup Water Pump Inftial Fill Check Valve Later UHS Makeup Pump Room Clasg 3 Close ]
Train 1
ey iti Isol Va Later eup Pump Ro! Class 3 Close 1
Train 1
an a Train 1 Later U up | e Class 3/B31.1 Pressure Boundary 12
Buried Piping Train 1 Later Yard Area Clags 3 Pressure Boundary i
ase/Vacuum B Train1- Later U ump Ro Class 3 Open — Close 1
UHS Makeu Traveling § Later e Stru N/A RBun u
Jrain 1 .
UHS Make clure Bar S Later S Makeu ke N/A — 1
JTraini
UHS Makeup Water Screen Wash Pump Train{ Later UHS Makeup Intake Structure B31.1 Run 1]
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Table 2.4-29— {Ultimate Heat Sink (UHS) Makeup Water System Component Mechanical Design}
- Page 2 of 4
Component Tag Seismic
Component Descrintion Number Component Location ASME Code Function Category
UHS Makeup Water Pump Train 2 30PED20 AP001 A UHS Makeup Pump Room Class 3 Run 1
HS Makeup Water Pump Discharae Check Vs 30PED20 AA201 A LHS Makeup Pump Room Class 3 Open — Close l
Train 2
UHS Makeup Water Pump Discharge Isolation 30PED20 AADO1 A UHS Makeup Pump Room Class 3 Open 1
Valve Train 2
30PED20 AAQO2 A UHS Makeup Pump Room Class 3 Close l
S0PED20 ATO01 A UHS Makeyp Pump Room Class 3 Run l
30PED QH&Mﬂsgyp_Eume.Bmm Class Close 1
Later UHS Makeup Pump Room Class 3 Open l
Later UHS Maksup Pump Racm Class 3 Close 1
Train 2
Later U e 0 Class 3 Close ]
Later UHS Makeup intake Structure Class 3/B31.1 Pressure Boundary L
Buried Pipi 2 Later Yard Area Class 3 Pressure Boundary l
Air Release/Vacuum Breaker Valves Train 2 Later UHS Makeup Pump Room Class 3 Open —Close l
UHS Makeup Water Dual Flow Traveling Screen Later UHS Makeup Intake Structure N/A Run 1}
Irain 2
Later NA — I
Later B311 Rup u
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Table 2.4-28— {Ultimate Heat Sink (UHS) Makeup Water System Component Mechanical Design}

Page 3 of 4
Selsmic
Component Location ASME Code Funstion | Category
UHS Makeup Pump Room Class 3 Run l
UHS Makeup Pump Reom Class 3 Qpen —Close l
YHS Makeup Pump Room Class 3 Open l
UHS Makeup Pump Reom Class 3 Close 1
UHS Makeup Pump Room Class 3 Run I
UHS Makeup Pump Reom Class 3 Close !
Later UHS Makeup Pump Room Class 3 Ogen l
Later UHS Makeup Pump Room Class 3 Close l
Later UHS Makeup Pump Room Class 3 Close l
Piping and Manual Valves Train 3 Later UHS Makeup Intake Structure | Class 3/B831.1 Pressure Boundary [FAI}
Later Yard Area Class 3 Pressure Boundary 1
Later UHS Makeup Pump Room Class 3 QOpen —Cloge l
UHS Makeup Water Dual Flow Traveling Screen Later UHS Makeup Intake Structure N/A Run i}
Train 3
UHS Makeup Water intake Stnucture Bar Screen Later UHS Makeup Intake Structure N/A _ n
Train 3
UHS Ma in3 Later UHS Makeup Intake Structure B31.1 Run I}
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Table 2.4-29— {Ultimate Heat Sink (UHS) Makeup Water

tem Component Mechanical Design

Page 4 of 4
Component Tag : Seismic
Component Description Number Component Location ASME Code Function Category
UHS Makeup Water Pump Train 4 S0PEDA0 APO01 A UHS Makeup Pump Room Class 3 Run |
Class 3 Open — Close l
Class 3 Qren l
Class 3 Close 1
Class 3 Run 1
UHS Makeup Water Pump Discharge Strainer 30PED40AAO(OS A UHS Makeup Pump Room Class 3 Close 1
Debris Removal Valve Train 4 :
Later UHS Makeup Pump Room Class 3 Open I
UHS Makeup Water Pump Initial Fiil Check Valve Later UHS Makeup Pump Room Class 3 Close ]
Irain 4
UHS Makeup Water Pump Initial Fill isolation Valve Later UHS Makeup Pump Room Class 3 Close 1
Train 4
Piping and Manual Valves Train 4 Later UHS Makeup Intake Structure | Class 3/831.1 Pressure Boundary un
Buried Piping Trein 4 Later Yard Area Class 3 ssure Bo 1
Aif Release/Vacuum Breaker Valves Jrain 4 Later UHS Makeup Pump Room Class 3 Open — Close l
UHS Makeup Water Dual Flow Traveling Screen Later UHS Makeup Intake Structure N/A Run i
Train 4 . ‘
Later UHS Makeup intake Structure NA —_ i
Later UHS Makeup Intake Structure B311 Bun . i}
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Figure 2.4-1 — {Ultimate Heat Sink Makeup Water System Functional Arrangement}

UHS MAKEUP WATER _@

AKE STRUCTURE

I AR |
| HANDLING b
! UNIT {IF i
| e~ Jroia—] ws e |
) I : s MAKEUP WATER |
<—'|| | | ELECTRICAL BUILDING '
L—q I A —i |
UHS MAKEUP WATER 30PED10 AA0D2 A |
SCREEN WASH PUMP !
o [1x 100% CAPACITY/TRAINI
| UHS MAKEUP |
! WATER PUMP 30PEDW |
(1 x 100X CAPACITY/TRAN} AAOOY A l
JOPEDR APODIA I: ESW COOLING TOWER BASWN

Liohl 0
: TRAIN 1 SHOWN, REPRESENTATIVE OF
I —@ _}— —I_@ REDUNDANT TRAINS 2, 3, AND &.

} f N 3 N/A [}
l T ; 3 N/A II/NOTE 1
: 4@ | 2 8311 It
f 1 Sec ll, €1 3 1
TRAVELING SCREEN [NOTE 1) ! SSC SEISMIC
| ) A | ESIGN AREA | ASME
: = /I _® | ‘K CLASS
— @ I NOTES:
UHS MAKEUP 1. The UHS Makeup | Flow Traveling Screens are designed

is seismic loads without a loss of

BAR SCREEN /

{NOTE 2)

(Y PUMP BUILDING I to withstand design

diameter intake pipes and the safety r
Category [ intake Forebay, are not shown.

3. Symbol: é—\ = Automatic Air Release Valve
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i

> E@

BAR SCREEN
STOP LOG SLOT

.&4‘_

UHS
MAKEUP
WATER
INTAKE

STRUCTURE I

Figure 2.4-1 — {Ultimate Heat Sink Makeup Water System Functional Arrangement}

OTES:

1 REFER 70 US. FSAR TABLE L3-1
SUPPLEMENTED

(1]
LEGEND. TABLE t1-1

[F]  vacvm reaeram Retease vawve

2. THS DRAWING SHOWS TRAN 1 AND IS TYPICAL FOR
THE OTHER
3. THE UHS MAKEUP QUAL R.OW TRAVELING SCREENS ARE

- 4. THE TWO (2] BURED, SAFETY RELATED,
CATEGORY 60" DIAMETER NTAKE PIPES AND MTAKE
FOREBAY ARE NOT SHOWN,

i ®
. \
|
UHS MAKEUP
PUMP ROOM
4 N/A I
3 N/A I/NOTE 3
2 B31.1 Il
1 Sec i, Cl 3 |
SSC SEISMIC
SIGN AREA
- ASME | “eATEGORY

ESW (ODLMG TOWER BASN
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Figure 2.4-2 — {Uitimate Heat Sink Makeup Water Intake Structure Ventilation System Functional Arrangement}
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Note:

The following tables were unchanged except for the table number.

Table 2.4-28 27 —

Table 2.4-34 28 —

Table 2.4-33 30 —

Table 2.4-34 31 —

Table 2.4-36 32 -

Table 2.4-36 33 —

Table 2.4-37 34 -

7

{Power Generation System Inspections, Tests, Analyses, and
Acceptance Criteria}

{Class 1E Emergency Power Supply Components for Site-Specific
Systems Inspections, Tests, Analyses, and Acceptance Criteria}

{Forebay Structure Inspections, Tests, Analyses, and Accéptance
Criteria} '

{Waste Water Treatment Facility Inspections, Tests, Analyses, and
Acceptance Criteria}

{Access Building Inspections, Tests, Analyses, and Acceptance
Criteria}

{Sheet Pile Wall Inspections, Tests, Analyses, and Acceptance
Criteria}

{Waterproofing Geomembrane Under Nuclear Island Common
Basemat Structures and Other Buildings Inspections, Tests,
Analyses, and Acceptance Criteria}





