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3.8 DESIGN OF CATEGORY I STRUCTURES

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

3.8.1 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.}

3.8.1.4 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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3.8.1.6.4 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.

3.8.2 STEEL CONTAINMENT

No departures or supplements.

3.8.3 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.

3.8.3.3 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 internal 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 3.7.2.1

3.8.3.4 Design and Analysis Procedures

No departures or supplements.
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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.

3.8.4 OTHER SEISMIC CATEGORY I 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 I structures
required for site-specific conditions.

A COL applicant that references the U.S. EPR design certification will address site-specific
Seismic Category I 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 I Structures is as described in
the U.S. EPR FSAR without departures.

The site-specific Seismic Category I structures at CCNPP Unit 3 are:

* 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 UHS Electrical Building (Section
3.8.4.1.11).)

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.

3.8.4.1.4 Emergency Power Generating Buildings

No departures or supplements.
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3.8.4.1.5 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 I buried conduit and duct banks.

[[Buried conduits are steel while conduits in encased duct banks may be poly-vinyl-chloride
(PVC) 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 I 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 I buried duct banks in the
vicinity of the NI. No Seismic Category I buried conduits exist for CCNPP Unit 3.

Seismic Category I buried electrical duct banks traverse from:

*The UHS Makeup Water Intake Structure to the UJHS NElctrical Building.

* Each Essential Service Water Building to the UHS Elcetrical Building,Makeup Water
Intake Structure including underneath the main heavy haul road. I

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

For the first item, the UHS Makeup Wat.. Intake Structure and UHS Elr-tFiEal Building aFe
diSc..te structure: housing m .echani.al and eletri .al equipment, pe.tively. Buried electria

duct banks trave re th e two Structures to provide power to the equipment, including theUH

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.1

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 I buried pipe and pipe ducts.

This COL Item is addressed as follows:

{Figure 3.8-3 provides an overall site plan of Seismic Category I 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 I buried ESW pipe in the vicinity of the
NI. As illustrated in the figure, the Seismic Category I 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 Felctrical
Building to the vicinity of the NI, where a loop is provided to all buildings. In accordance with I
Section 3.2.1, Fire Protection piping to Seismic Category I structures that is classified as: 1)
Seismic Category II 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

Paqe 5 of 38 Complete FSAR Section 3.8



Enclosure 2
UN#10-285
Page 142 of 263

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 |nd4VHS ecckal

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

The Seismic Category I Forebay 7 and UHS Makeup Water Intake Structure, and UHS Electrical
Buildin.g 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 II) 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 ElectFical
Building houses components associated with the UHS Makeup Water System, which provides I
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 Forebay7 and
UHS Makeup Water Intake Structure, and UHS Electrical 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 7-593 ft (-2-.92B.3 m)
long by 6058 ft (-1-8-17.7 m) wide by -5458 ft (4-"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 6G05_88 ft (+&8-3L7.7_ 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.
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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 (8412.6 m): Top of the nominally 2 ft (0.6 m) thick, reinforced
concrete roof slab.Watcr tight equipment hatch.s are provided fOr equipment

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 Hurricane (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 di4vdeF 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.

The Seism~ic Category I UHS Electrical Building is 33 ft (10 mn) wide by 71 ft (22 Fm) long by 2 1-ft-
(6.1 mn) deep including a 5 ft (1.5 mn) thick( basemat. It is conStructed entirely of reinforced
conrc~te and conRtainS four clectrical roomns, cach of which houses: a transformerF, a mnetor
control center, and, J....at.d ..ing equipment. To mitigate the ifectS of the P..H wave
pressues, the UHS Electrical Building i5 almost entirely embedded in the SUrrounding soil, withi ts r.of sotuatcd at Elevation 10.5 ft (3.2 in), or 6 in (15 cm) above grade, and top of the basemat
situated at Elevation 5.5 ft ( 1.7 Fn). A l ft (3.0 nm) high reinfored . on...e... "enEno)U a.bov the
roof protects t he eacess stairs.

The UHS Electrical Building has 2 ft (0.6 mn) thick( exterior walls~, inL r~or wa115, a nd roof slab. The-
walls are sized to provide su4fficient cdead load to oppose the significant boya nt forceS during-

hazards (e.g., torn.ad. missile im.pact). Wate..tight equipment hatch. ar pro'.. .ded for
equipment maintenance.]

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 I
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 I structures are
addressed in Section 3.8.4.3.1 and 3.8.4.3.2, respectively.}

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 I 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.

Thermal loads (Te) Thermal loads during normal operation a. e negligible base

site specific tcmnperaturce parameters (i.e., thermnal gradient and uniform tcmpcraturce
change) and the guidelines provided in SectionR 1.3 of ACI 349.1 R 07 (AQ, 2007).

* 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

* 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 I
structures.
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Additional design loads for site-specific Seismic Category I structures include the severe and
extreme environmental loads associated with the postulated standard project hurricane (SPH)
and probable maximum hurricane (PMH) events, respectively.

The hurricane wave pressure on the exterior walls of the UHS MakeupWater Intake Structure
and the UHS Electrcoal Building is obtained using the methodology presented in Chapter 5 of
ASCE 7-05 (ASCE, 2006) the Coastal Engineering Manual (USACE, 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 1-44.413.65 ft (4.34.16 m) and
2-2.717.6 ft (&65.35 m) NGVD 29 for SPH and PMH, respectively. The hydrodynamic wave

presureis alculated based on the 0.15%6 eXceedance Rayleigh dliStributed wavýe height for the
easot and11 north ex teri.r walls by plant reference direction. The wave pressures on the north and
west walls are calculated based on the breaking wave heights corresponding to the still water
depths.

FOr Strutures that remain submerged under the-Storm SUrge still water level during a SPH orF
PMH event (i.e., roof of the UJHS Electrical Building, ForFebay walls, and operating deck of the-
UHS Makeup Water Intake Structure), the dynam~iE wave Pr essure isckltdbased on the-
stream function wave theOry (Dear, 1971) feo breaking wa.e conditions for Wave steepness-
that provide the maximum dynami. cpessu.es on these stru.tur.es.

a

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 I 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, 2005_6).

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, bet4 the UHS Makeup Water Intake Structure and UHS E!ectrical 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 design
of the Forebay, UHS Makeup Water Intake Structure, UHS Electrical Building, and Seismic
Category I buried electrical bank and piping in the intake area:

Severe Environment SPH:

U = 1.4 (D + F) + 1.7 (L + H + Ro + SPH)

Extreme Environment PMH:

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

These two load combinations are in addition to the load combinations specified in U.S. EPR
FSAR Section 3.8.4.3.2.

Pacje 9of38 Complete FSAR Section 3.8
Paqe 9 of 38 Complete FSAR Section 3.8



Enclosure 2
UN#10-285
Page 146 of 263

For all the load combinations, according to ACI 349-01 (ACI, 2001 a), 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 I Structures

No departures or supplements.

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

No departures or supplements.

3.8.4.4.3 Emergency Power Generating Buildings

No departures or supplements.

3.8.4.4.4 Essential Service Water Buildings

No departures or supplements.

3.8.4.4.5 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 I, 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-1 0264NP-A (AREVA, 2008).

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

* Strains imposed by seismic ground motion.
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* 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.

* 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 (ACI, 2001 a) (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 Forebay7 and UHS Makeup Water Intake Structure, and UHS E!ectrical
Building are presented in Appendix 3E.4.1

3.8.4.4.7 (Forebay, and UHS Makeup Water Intake Structure d lr

This section is added as a supplement to U.S. EPR FSAR Section 3.8.4.4.
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The Forebay7 and UHS Makeup Water Intake Structure, and UHS ElectFical Building are
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 I Forebay, UHS Makeup Water
Intake Structure, and UHS ElectFical Building and Seismic Category II CWS Makeup Water Intake
Structure, using GT STRUDL (eriSon 29.1)STAAD 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).

GT STPRUDLSTAAD Pro is a commercial structural engineering computer program developed by
Bentley Systems. IncGeefgia-Tech. 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'sRIZZO's engineering department and QA procedures. The
program is in compliance with the requirements of ASME NQA-1 -1994 (ASME, 1994). The GT-
STRUDLSTAAD Pro FE model is converted to a SASSI model using Bechtel ...mputer cde SASS,
2000, "ersion 3.1 RIZZO 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 GT STRUDLSTAAD Pro FE model is also used to conduct static analysis under non-seismic
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 in Section 3.7.2.3. Figure 3.7-26 and Figure 3E.4-8 depicts
the FE model for the static analysis of the CBIS. The entire CBIS is modeled, without assuming a
symmetry plane, and the UHS MWIS is modelled in greater detailC...S and the UHS Electrical
Buildin~g. Note that only one half of the StFUctUres are modeled Since the Structures are
symmetric about their North South (N S) centerline. Depending on the symnmetry of the
applied loads, either symmetric or anti symmetric boundary conditions (defined in Table 3.7-9)
are used for the nodes in the plane of symmetry. For app lied loads that are symm~etric about-
the N S centerline, results are calculated using the symmretric boundary conditions. For applied-
iauSu tmat auc aniri symmctri aocUt te N, enteFl•ne, results are ca.,c-ulated u ,sing he
anti symmetric boundary condlitions.

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 modu!us 5of subgrade reaction is
calculated, using an iteratiye process until soil pF- ,-- u at the sail sruture interface •onverig.
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Since only half of the structures arc modeled, reactions on the full basemat are determined
using the following equations

Sym,,etrile"-ad Anti Symmetric leads

R'y- -Ry Ry--Ry

where Rx, Ry, and Rz are the reactions in GT STRUDL- global coordinate system cac'u!ated from
FE analysis and R',,, R, and Ra E the orrespo.nding rea.tions for the remaining half of the
structure not included in the FE model.

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
including the corresponding water mass and springs in the SASSI model. EffeEtS of the
co nvective com•penent are negligible for both global and local responses, exmept for the
response of the froent wall of the UJHS Makeup Water Intake Structure fac~ing the Forebay', whc
will be considered durcing detailed design-.

As d eScibed earlier, finite element forces and moements froem the aforcementioned SSI andThe
accelerations determined from the SSI analysis are applied to the FE model and combined 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 moments and forces for a particular earthquake direction are computed by
enveloping the f. r .e. and moments for 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).

... el.pedFollowing application of the SASSI Fesu4tsaccelerations 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 Item 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 I 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 I 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).

Acceptance~criteria 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 (ACI, 2001 a), with
supplemental guidance of Regulatory Guide 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, jointsare added as required to increase flexibility and
hence, to mitigate member stresses.

Acceptance criteria for the reinforced concrete design of site-specific Seismic Category I1
Forebay7 and UHS Makeup Water Intake Structure, and UHS Elcctrical Building are identical to
those described in the U.S. EPR FSAR Section 3.8.4.5.1

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 NI common
basemat structures are embedded approximately 40 ft (12.2 m) below the finished grade.
Therefore, the lower portions of the NI common basemat structures are submerged in the
low-pH groundwater from the Surficial aquifer. Other Seismic Category I 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 NI 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
protection of concrete structures or duct banks. However-, due to a high g..undwatc. tabl•e• ,
watcrproofing Fne"banc is pFro.. ided for the JHS E!letrical Building to protect the ..... tlo

electrical equipment froM watcr intruzion.I

As noted in Table 3.8-5, the maximum observed sulfate concentration in the groundwater is
365 ppm. According to ACI 349-01 (ACI, 2001 a) Table 4.3.1, this concentration is considered a
moderate exposure (also identified as "Class 1 Exposure" in ACI 201.2R-01 (ACI, 2001 b)) and
requires the use of ASTM C1 50 (ASTM, 2009) Type II 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, 2001 a) 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 I Forebay, UHS
Makeup Water Intake Structure, U'HS elEt•i•al Building, and buried utilities (i.e., buried
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

Paqe 15 of 38 Complete FSAR Section 3.8



Enclosure 2
UN#10-285
Page 152 of 263

Buildings as they can also be exposed to the brackish water. Concrete mixtures for other
Seismic Category I 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 Quality 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 I
Emergency Power Generating Buildings, Essential Service Water Buildings, Forebay, UHS
Makeup Water Intake Structure, UHS ElctricaI Building 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 I 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.

Pacie 16 of 38 Complete FSAR Section 3.8



Enclosure 2
UN#10-285
Page 153 of 263

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 3.8.5.1

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 I structures that are not described in this section.

This COL Item is addressed as follows:

{The foundations for the site-specific Seismic Category I Forebay7 and UHS Makeup Water
Intake Structure and , HS ElE"Ftrial Building are discussed in Section 3.8.5.1.4.1

3.8.5.1.1 Nuclear Island Common Basemat Structure Foundation Basemat

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 nd U Elcctrk•a-t-
Bk j-Basemats I

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

Plans, sections and details for the Seismic Category I Forebay; and UHS Makeup Water Intake
Structure, and UHS Elctri.al 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 Forebayi and UHS Makeup Water
Intake Structure, and UHS Ele•trical Buildin• g relative to the NI.

As shown in Figure 9.2-4, Seismic Category II CWS Makeup Water Intake Structure and Seismic
Category I 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). The UHS ElectFrEal Building sot• on a • e pa rate
5 ft (1.5 Fn) thick basenat, with its top elevation at 5.5 ft ( 1.7 in).i
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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 -589B ft
(-.&-27.1 m) long by 6058 ft (1-&-3 7.7 m) wide, while that for the UHS lect-rEial BUilding is 33 ft
(10.1 .m) long by 74 ft (22.6 ,m) wide. Concrete walls bearing on the foundation basemats of
Forebay 7 and UHS Makeup Water Intake Structure, and UHS Eltrical 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 pressurej

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 I 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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Buoyancy due te groundwater redu~ bearing prcsurc and isneglccted from above load-
EOmqblnatheFn,.}

3.8.5.4 Design and Analysis Procedures

No departures or supplements.

3.8.5.4.1 General Procedures Applicable to Seismic Category I 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 Essential Service Water Buildings Foundation Basemats

No departures or supplements.

3.8.5.4.5 Design Report

{Design reports for the Forebay7 and UHS Makeup Water Intake Structure, and UHS Electrical
Building basemats are presented in Appendix 3E.4.1

3.8.5.4.6 {Forebay7 and UHS Makeup Water Intake Structure and UHS Elcctrical
Buildi.ng-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 I Forebay;ajnd UHS Makeup Water Intake
Structure, and UHS Electrical Buildin.g. The finite element mesh of the basemats is shown in I
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 -HS WEctiEcal 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 capacities
defined in Table 2.5-65. Both average pressure and p.e. .at the ba.emat corner points (toe
pressre) are calculated and checked.

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 during normal operation, 25% of the design live load and 75% of the design
snow load. The design model in STAAD Pro is also checked for the sliding and overturning-
conditions for the SSE case. The STAAD Pro model for the SSE case contains the conservatively
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 GT STRUDLSTAAD 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 Ilc (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 1Ic. 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.

The UJHS Electrical Building iS SUrrounded by Strutl~ural fill and sits en top Of a mudI Mat. To
prevent water intrusion, watcrproofing membrfane is utilized between two sand layers belo
the mnud mnat, with a configuration simnilar to that shown in Figure 3.8-6. The bottom sand laye-r

.s underlain by structural fill. Resistance to sliding s provided by friction acro.ss the various
interfaces. in addition, passive~ soil presswe i utilized to) prevent the building froM Sliding-
under SSE and PMH lo~ads-.

The static coefficients of friction for vaFious sliding interfaces are presented in Table 3.8 i. When
passve reitance is utilized for the UHS ElectFica! Building, the static co~efficient of friction is-

conservatively reduced by 25% to estimate dynamlc coefficient Of fFiction based On the tfiail

laboratory test results performed on the soils.

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 3.8.5.5.4.1

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 NI 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:

* Basemat - mud mat

* Mud mat - sand

* Sand - waterproofing membrane

* Sand - structural fill

* Structural fill - soil stratum lib

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

* Mud mat-structural fill

* Structural fill - soil stratum lib

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 I foundations for the U.S. EPR is based on a maximum
differential settlement of /2 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 (1/2 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 /2 inch in 50 ft. The finite
element model is analyzed using the QA verified software ANSYS VI 0.0 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 NI 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 SC 5,
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 differential displacements 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 /2 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 NI 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 3.8.5.5.2.

Section 2.5.4.10.2 of the U.S. EPR FSAR states that:

"The design of Seismic Category I foundations for the U.S. EPR is based on a maximum
differential settlement of 1/2 inch per 50 ft in any direction across the basemat"

The U.S. EPR FSAR maximum allowable differential settlement of 1/2 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 of1/1166 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 [/550, where L is the least basemat dimension. For this analysis:

* Spring stiffnesses are adjusted until a tilt of L/550 is achieved.

* 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.

* 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 I foundations for the U.S. EPR is based on a maximum
differential settlement of 1/2 inch per 50 ft in any direction across the basemat:'

The U.S. EPR FSAR maximum allowable differential settlement of 1/2 inch per 50 ft may also be
expressed as a fraction, i.e., 1/1200. According to Section 2.5.4.10.2, the 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
basemat is 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 stiffnesses are adjusted until a tilt of L/600 is achieved.

* 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.

* 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 UHS Electrical
Basemats I

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 Ele•ti•cal Builg•, '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 Electrical Building are stable under various design
conditions.

For the UHS Electrical Building, approximately 30%6 of full passive resotaRne i utilized fOF the-
most critical loading condition (SSE) to achieve a minimum sliding facEto of safety FOS - 1.1,
resulting in an estimated movement of appro. imately;4 inch. During detailed design, the
utility conAnectionS to the UHS PEletrical Building will 130 designed to acc)F~ommoate this
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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 UHS Electrical Building is within the U.S. EPR FSAR
differential settlement criterion of 1/1200.1

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 certification 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 prolonged exposure 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, Forebayr andUHS Makeup Water Intake
Structure and UHS Ele'ctrical B,,-ding.

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 I 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 degradation and
monitoring of groundwater chemistry.

These COL Items are addressed as follows:

{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 I 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.
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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 requirements.

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

* 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:

I if no negative trend is identified, inspection intervals can be increased to once per
year.

* If a negative 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 Friction T Adhesion (ksf)
Interface Coefficien t

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 lib 0.47 1.0

EPGBs and ESWBs

Basemat - Mudmat 0.60 -

Mudmat-- Structural Fill 0.52 -

Structural Fill-Stratum lib 0.47 1.0

CBIS

Basemat - Mudmat 0.60

Mudmat - Stratum Ic 0.21 1.2

Side wall - Structural fill 0.58 -

UNS Ee~t4ialBilding_

Basemat Mudmat 0-60

Mudmat Sand- 0_-

Sand Waterprozflng G0,512 -

Sand Str'uctral fill 0_58 -

Str'ctural Fill Stratum Ec G.24 4-.2
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Table 3.8-2-f{Stability Evaluation Results for the CBIS and UHS Electrical Building)..

Load Combination Factors of Safety (FOS)
(LC) Sliding Overturning Flotation

D+H+W 1-03.0188 7-5-.21.84

D + H + Wt -560323.4 1-9,51.83

D + H + E' 14 -I81.41 2-042.83 -

D- D + H + E'(I -1.29 -1.26 49

D-- H 1 SPHD+F' 6.4-7: -9 -1-83

D+H+PMH 34-87.97 1461.69 -

/ I-. I W 9"0 72L.2 -

D 4H 'Wt 2 22-.7 -

D H', E' 40 2,06 -
UHS EB__

D -t--30
D i H 2-.PH 2 $-.6-5 -

D1,4H0PM- -- 24-6 -

Notes:

Mii Fef-th e fEriction (traction) between side wall and backfill is utilized for L- (rD, H=,E}.
(2) Factors of Safety computed from SASSI SSI analysis.
{31 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
aivpn for cnmnirkion nijrnnqp- nnil

F-r the .i-L, pa.vc so:: prWssr: utii:zca for LL kU i , 1 E) andi (D 1 H i, M . ., .
41 PFr the C84iSThe 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

Buildinig Load Combination Bearing pressure (ksf)

Average MaximumM

D+L+F 3-.842.10 4.7-35.04

D+L+F+W -38-322._1 4-45.03
D 1 L 1 P . SPH 4.9 6-30

D+ L+ F+Wt 3-842.15 4.793.77

D + L + F + E' 4471.72 5-.895.67

D + L + F + PMH -5-82.78 9.904.94

D '1 L 1I F 244 2-.2-

S', L ',F SPH 2-.46 279
D L ', F'Wt 24 2-.2-9

D1LFE' ,53 2,82

Notes:

M1) Maximum bearing pressures occur below the UHS MWIS. The maximum bearina pressure is
determined as the average Dressure below the UHS MWIS,

Static and dynamic bearing capacities are 12 ksfand 18 ksf, respectively; fOr the CBIS nd 11 ksfand 16.5
kzf, respectively,, for the UHS EB (See Table 2.5-65).
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Table 3.8-4-{Factors of Safety for NI Common Basemat Structure, EPGB, and ESWB
under SSE Loading)

p-I
Building

NI Common Basemat Structure

EPGB

ESWB

Sliding

1.88

1.77

3.19

-I

Overturning

4.50

3.17

4.0
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Table 3.8-5-fObserved Chemical Properties of Groundwater)

Properties Surficial aquifer Upper Chesapeake unit

pH (average) 5.2 7.4

Sulfate (ppm, maximum) 68.6 365
Chloride (ppm, maximum) 47.4 370

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 Replaced
Figure 3.8-1 -{Schematic Site Plan of Seismic Category I Buried Utilities (Electrical Duct Banks))
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Figure 3.8-2-{Schematic Site Plan of Seismic Category 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 Replaced
Figure 3.8-3-(Schematic Site Plan of Seismic Category I Buried Utilities (Underground Piping))
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Figure 3.8-4-{Schematic Site Plan of Seismic Category I 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

Pacje 36of38 Complete FSAR Section 3.8
Pacle 36 of 38 Complete FSAR Section 3.8



Figure Replaced -U C
Figure 3.8-5-(Isometric View of the Basemat Finite Element Mesh (half-medel(STAAD Pro Static Analysis Model) for the CWS CD

Makeup Water Intake Structure, Forebay) and UHS Makeup Water Intake Structure, and LHS Electical Building) }-% o
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Figure 3.8-6-{Conceptual Configuration of Waterproofing Membrane} T c
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3E CRITICAL SECTIONS FOR SAFETY-RELATED CATEGORY I 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 I 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 I Structures:

* Forebay

* Ultimate Heat Sink (UHS) Makeup Water Intake Structure (MWIS)

* UHS elet•rEal Building 0E1 I

3E.1 NUCLEAR ISLAND STRUCTURES

No departures or supplements.

3E.2 EMERGENCY POWER GENERATING BUILDINGS

No departures or supplements.

3E.3 ESSENTIAL SERVICE WATER BUILDINGS

No departures or supplements.

3E.4 {FOREBAY7 AND UHS MAKEUP WATER INTAKE STRUCTURE AND UHS ELECTRICAL
BUI•LDI.NG

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 Forebayi and UHS Makeup Water Intake
Structure, 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. For the UHS Electrc•al Building, the Foundation Plan at
Elcyatie n 5 ft 6 n• ( 1.7 m) is p•rovided as Figure 3E.4-2. As described in Section 3E.4.4, the I
following critical structural elements are selected for design based on their location, dimension,

support conditions, and applied loads:

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

* Basemat of the UHS Makeup Water Intake Structure (Figure 3E.4-1).
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* Basemat of the UHS ElI'tri;al Building (Figue, 3EA. 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).

Nlr'th wall of the I.HS ElE;•ial Building (Figur; s 3E.A 2 and 3EA 7) .

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 I 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

* Compressive strength (fc'): 5000 psi (34.5 MPa) minimum at 28 days

* Modulus of elasticity (E): 4287 ,-si (2.96 -- 104 MPa)4031 ksi (2.779E+04 MPa)

* Shear modulus (G): 1832 k i (1.26 x 104 Mpa)1 722 ksi (1.1 88E+04 MPa)

* 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 I
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: 1.4(D + F) + 1.7(L+ H)

* Wind: 1.4(D + F) + 1.7(L + H + W)

* SPH: 1.4(D + F) + 1.7(L + H + SPH)

* SSE: D+L+H+F+E'
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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

E' = 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 Forebayi and UHS Makeup Water Intake Structure, and
UHS Electrical 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-da -4): Foundation basemats transfer all
applicable vertical and horizontal structural loads to the supporting soil. Therefore,
basemats of the Forebay;.and UHS Makeup Water Intake Structure, and UHS ElectriEal
Building are selected as critical structural elements. Basemats of Forebay and UHS I
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-f 15.4- m80.5 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-
m-)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.

*UHS eLetr.ea!Bj.ding Nerth Wail Figures 3& 4 2 and 3E-.4 7).: The exterior W~all on the
north side of the building is not supported by any interio• wall and is considered critical
under lateral earth pressure. The wall is about 70 ft (21.3 n) long, 4 ft (4.3 m) high, and

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, design forces and momentsaccelerations are calculated using the
finite element results from SASSI for seismic loads and GT ST.RUDLapplied to the STAAD Pro
model to be combined with other feo-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 Results

I
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Arrangement of main reinforcement for the Forebay1 and UHS Makeup Water Intake Structure,
and UHS Ele•tri•al Buildin, 9 is shown in Figures 3E.4-3 through 3E.4-:5. Note that
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 ForebayI and UHS Makeup Water Intake Structure, and UHS 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
flea~t~tcnflotation 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-0 1, American Concrete Institute, 2001.
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Table 3E.4-1 - {Demand and Capacity for In-Plane Shear)

Load (,
Section Combination Vu (b) (kip) cpVc 1c) (kip) D/C (d)

Normal 1-5672987 1233311725 04-30.25

Wind 1-6023038 1-2330l1731 G.4-3-026
-SN2269 -I-22-72 0-.48

Forebay Long W all ______-6__2_ _ 4 8

SSE 34341941 1468411062 0-290.18

Tornado 403-51567 14961-11231 0G90.14

PMH 20-22087 14-90211161 0.470.19

Normal 1-7254129 5-978170 0-31-0.51

Wind -1-7284138 5968161 0.-3-•-0.51

UHS MWIS Water S -1-8-70 5590 0,33
Basin Side Wall SSE -1-822912 5-1417852 0-370.37

Tornado 1-04-42281 55927900 04-80-22

PMH 1-3793365 56-548127 0-240_2B

Normal 4-3241 --7-2919 0-03029

Wind -56253 4-725=20 030.31

UHS MWIS Pump S64 27-7 1-93 045
House Side Wall SSE 447 1-584822 0,-20.54

Tornado 2-7-i5 --70481 0;02221

PMH 324272 +8M4Z90 0-7-0.35

Nor7a0 -14 0,06

Wid-3 44-43 0,07

-S-H 1-54 i-098 014
UHS EB North Wall

-S-SF- T94 i039 04-8

TeFRa~EO 52 14i07 0,S

1-64 409 04-5

Notes:
(a) Load combinations are defined in Section 3E.4.3
(b) Vu = Maximum in-plane shear demand
(c) WVc = Nominal in-plane shear strength due to concrete as defined in Section 3E.4.4
(d) D/C = Demand/Capacity, i.e. Vu/(pVn
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Table 3E.4-2 - (Demand and Capacity for Out-of-Plane Shear)

Section Load (") Vu Mb) PVc (c) D/C (d)Combination (kip) (kip)

Normal 64546208 874t8154 0-747

Wind 64686218 87-4-1-8152 O-.7406

S-914 6--8-2 874- 074
Common Basemat

SSE G0043209 8741-94128 0.570.76

Tornado 42382411 8741-4242 04.80.57

PMH 4447-2295 7R-3-74241 0.580,54

NFmal 6-54 59-34 04

664- 5934 04-4

824 5934 0-4
UHS EB Ba.scmat

S-E-K 5934 04-2

ToeFade 41-2 5934 047

PM4 744 5 0-4-2

Normal 64396992 7-97728 0.830.96

Wind 64467005 977W28 0G8.30.9
-S84&g8 0 ,-7-

Forebay Long Wall
SSE 52745194 -77122 0.680.73

Tornado 46795527 -77- 002-6

PMH 32-2.92U3 7-7-97Z734 040.86

Normal 246--1290- 37--I-05336 0@660.36

Wind 24641909 3-734 0=66036

UHS MWIS Water SI -i705 374ý0 046
Basin Side Wall SSE -62220 374W05235 0,440.4Q

Tornado 1-336913 37-5251 -.-.-..367IZ

PMH 1-1-521330Q 37405322 0-34-0.2

Normal 4-078I 403-1-4_Z 04-0=.7

Wind 1-28B5 4Q343_-49 02-201

UHS MWIS Pump 8P44 648 TOR 0-43
House'Side Wall SSE 83rZ 4-03-1-4__ 070821L

Tornado -7-960 - 0=08.213

PMH 84219O G4-48 0,820.41

NOFmal4490 20941 074

i 209-:- 0-7-2

-S 49-32 209- 0-2
UNS EB North Wall

-SSE- 84-5 2094 08-87

Teade 84w7 2094 GA-1

PMt -4-392 2099 0.7

Notes:
(a) Load combinations are defined in Section 3E.4.3
(b) Vu = Maximum out-of-plane shear demand
(c) (pVc = Nominal out-of-plane shear strength due to concrete as defined in Section 3E.4.4
(d) D/C = Demand/Capacity, i.e. Vu/ýpVc
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Table 3E.4-3 - (Demand and Capacity for Combined Moment and Axial Force)
(Page 1 of 5)

Section Load ' I Mu I-P Pu KI cpMn T Pn M'
Direction Combination (kip-ft) (kip) (kip-ft) (kip) DIC M

(a) CBIS Common Basemat (5 ft thick)
(for areas where 1 layer of #11 @ 6" each face is required)

Netrma 444 0 544 4-84 0-82
Wind 446 0 544 4-&4 072

5.P4=l 47-3 0 -544 4S884- G.87N-4
SSE 263 4-5 W7-3 4-W84 0-46

TeOnade 2-38 0 544 188-1- 04

NrM 4-90 0 -544 -1-88-- G05
NOF~nal 2-5-9 0 -544 4-88i GAB8

Wi.nd 262 0 544 44884- 0.48
&P44 389 0 544 4-88 0,74

SSE 83 -6-5 424- -245 0-27
TD~nade 4-57 0 544 1884- 02

P-M 4-95 0 544 4884- 36

Normal 663 200 1079 1908 0.61
Wind 671 195 1071 1908 0.63

N S SSE 358 -8 730 -183 0.49
Tornado 397 25 693 164 0.57

PMH 450 236 1131 1908 0.0_
Normal 457 62 877 1 0.52
Wind 456 61 876 1908

EW SSE 145 44 U4_ 1 0.18
Tornado 267 66- 884 1908

PMH 269 73 897 1908 0.30
(b) CBIS Common Basemat (5 ft thick)

(for areas where 2 layers of #11 @_" each face is required)
NeOma- 4-043 0 4-083 2-000 0.96
Wond 4-045 0 4-083 4-999 G.797
5P$ 845 0 i-083 2048 -7-8N-S
SK 689 4-8 144-7 2048 G.62

Tenade 62-9 0 4-083 2048 0.58
PM4 4-58 0 4-083 2048 Q.42

Neorma 404 0 4-083 2048 0.37-
Wand 404 0 -08-3 2048 G.3-7
-SP44 656 0 4-083 2048 64-

-SE 26-4- 20 1-12 2048 0;23
TFnade 2-56 0 4-983 24-8 0724

PMI4 480 0 4-0 2048 044

Normal 663 200 1695 2103 0.39
Wind 671 195 1690 2103 0.40

NS SSE 358 -143_ -U94 0.25
Tornado 397 15 13_9 5.0 0.28

PMH 450 236 1731 210 01.26
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Table 3E.4-3 - (Demand and Capacity for Combined Moment and Axial Force)
(Page 2 of 5)

i Section Load1 oI - Mu "I PU IQ Vo Mn °.Pn te) D/C
Direction Combination (kip-ft) (kip) (kip-ft) (kip)

Norma__ 1069 51 1516 2101 0.71

Wind 1070 51 1516 2101 0.71
E W SSE 499 44 1507 2103 0.33

Tornado 671 59 1526 2103 0.44
PMH 741 618 1538 2103 0.48

W UN B- Common Basemat (S ft thweke)
___________(1 1-ayezr #f9 @ 12" each face)

520 .-99I-776
wind 0 4-99 4-776 0-26

P-4 69 0 -99 1-776 0-
SSE 6-3 3 204 4q-7-76 0-34-

Tefnede 28 0 ;99 -776 044

E-PA 45 0 1-99 -7-7603

NOFr-al 0 4-99 0-347
Wind 7-S 0 -1-99 4-7-6 0-.P
SP44 4-04 0 9 477-6

96 4-0 2-7 -776
T4-ade- 0 4-9-776 0-.4-4-

PMN 78 0 4-99 0o39
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Table 3E.4-3 - [Demand and Capacity for Combined Moment and Axial Force)
(Page 3 of 5)

Section Load Pu TI
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)

Nernal 487 64 597 4-709 0-84-
Win 488 64 -98 4q0 0:82

364- 46 6566 W-09 0.64
SSE 314 -7 5-54- -70W 0-.66

TO~nade 296 42 6559 4-709 0-53
PAW 2-78 37- 5164 4q-79 0,50

NeOFFal 290 7 601- 1q-709-8
Wad290 7 0-5G- 4-709 06

-rP-N 24-5 29 639 4-709 GA6
SSE 2-06 7 W00 1-709 0:44-

TeFnade 1-76 8 503 4q-09 0-35
1-MN 147- 40 &W7 q-09 0-.26

Normal 540 49 735 1737 0.74
Wind 541 485 734 1737 0.74

Vertical SSE 205 15 6851737 0.30

Tornado 349 47 732 1737 0.48
PMH 362 43 727 1737 0.50

Normal 333 37 607 176 0.55
Wind 336 38 606 175

Horizontal SSE 194 42 703 1737 0,28
Tornado 180 21 639 254 0_28

PMH 209 2_1 239 0.33

(ed) Forebay Long Wall (4.5 ft thick)
(for areas where 2 layers of #11 @ 7§" each face are required)

NeF~na 960 1-2-547 1-764 0-.82

Nora 961- 5_2- 4473 1763 0.82

W d 1806 4-66 1-234 1803_ 0.86
SSE 67 160- 1498 1932 0.6&

Tornado 699 93 44213 1_876 0.52
5MH 656 443 U154 187-6 0.5

Normal 94-5 66 4076 792 08.8
Wind 94-5 66 2407 84947 0.96
SRN 798 89 1-144 1862 G-.7-2
H tSSE 6289 6- 4617 4-876 0.69

Tornade 574 615 468 414-6 0.64
PMUN 448 6-1- 808 498 042

Normal 1106 57 1341 1803 08
Wind 1106 56 1341 1803 0.82

Vertical SSE 473 18 1299 1932 03
Tornado 59 ý5 1339 1932 -15

PMH 754 5Q.1334 1932 0.56___

Normal 775 252 814 274 09
Wind 782 254 811 270 09

Horizontal SSE 28 2L 111315802
Tornado 441 211 1 91 1 A45405

PMH 544 245 828 398 0.66
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Table 3E.4-3 - {Demand and Capacity for Combined Moment and Axial Force}
(Page 4 of 5)

Section 0ULoad Mp I q)Mn °pPn D/C
Direction Combination (kip-ft) I (kip) j (kip-f) (kip) D

(f) UHS MWIS Water Basin Side Wall (4 ft thick)
(1 layer of #11 @-1O9" each face)

NeFmal 42- 440 51-0 4488 G.83
Wind 430 442 543 4488 84
&P4463 4-0 i2 4488 0-.94Ve~ _ _ _ _S6&E 3-24 62 394 4488 G.82

Te6Fade 285 94 442 448 0G6
PA1 5-8 48K27- 4475 G,9W

Neomal 40 34 353 ;488 0.54
d 494- 34 363 4488 0,-4

Hedzeal 34 4-04 -4 -4q9 "6
S-E444 4-2 34-9 4488 04-5

Ternade 446 147 3M6 4488 0436
PMW -4 3-5 3-53 1488 @,65

Normal 170 3-7 337 136 0.50
Wind 170 38 336 136 0.50

Vertical SSE 172 -81 264 -135

Tornado 132 23 360 157 0.37
PMH 103 32 345 172 0.30

Normal 48 80 266 200 0.40

Horizontal
Wind 49 81 264 200 0.41

SSE 114 -34 342 -166 0.33
Tornado 6_3 48Ia _ 318 193 0.25

PMH 54
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Table 3E.4-3 - (Demand and Capacity for Combined Moment and Axial Force)
(Page 5 of 5)

Section Load Mu Pu "€ Mn 'p' D
Direction Combination (kip-ft) (kip) (kip-ft) (kip) D/C f

gff) UHS MWIS Pump House Side Wall (2 ft thick)
(1 layer #9 @ -09-" each face)

Nerma! .2 -4- 85 -4270

Wid -14 84 -17 0,2

--&44 3 -- 7 4-5 -44- 0.24
VtS 1- -7 89 -428 _0.

Tornado 4 -S-4 4-01 760 0.304
PMH 44 -14 4-G8 76 04-4

Normsal 1 -57 65_ -1-28 0.43
Wind 2 -58 54 -1427 0.45

H5FZ4 & 20 -84- 36 40G2 0,79
SSE .2 -8 67 -147 0.30

Tem'ade 4-3 3 97 -760 041-3
M4 3K -N7 7& -8& 943

Normal 13 ia109 -11 .1
Wind 13 -20 107 -130 0.18

Vertical SSF 15 -56 81 -129 01
Tornado 36 -15 -107 0.3

PMH 29 -34 98 -114 03
Normal 6 -74 66 -138 0.53
Wind 6 -..75- 6 -138 5

Horizontal SSE 10 -68 71 -134 05
Tornado 1 24 1 -46 1 9 1 -119 03

PMH 16 8-57 80 -128 0.45
(h)IJ•,uS EB North Wall (2 f thkWW

0_ laye.r #9 @ 12" each face)

NeFreal 29 4-5 89 748 0,33
Wind -30 4-5 89 748 9,4

Vertical44 27 98 7 56
SSE 32 -44 89 748 0,37

Teff•ade 4-7 ;4 86 748 0-2-
PMI -50 30 400 748 060

Nermal -58 4-2 87 .748 G-.6-7
Wind 59 42 87 748 0,68
a144 87 44 88 748 G.99

-S8 70 9 8 748 0,82
:FRdt; -33 8 84 748 0.49

PMM 69 14-3 88 748

Notes:

(a) Load combinations are defined in Section 3E.4.3
(b) Mu = Bending moment demand
(c) Pu = Axial force demand (positive for compression)
(d) (pMn = Bending moment capacity
(e) (pPn = Axial force capacity
(f) D/C = Demand/capacity, larger of Mu/(pMn and Pu/(pPn
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Table 3E.4-4 - {Demand and Capacity for Shear Friction)

Section Load Nu [b) Vu rcp Vn (d) D/C "I
Combination (kip) (kip) (kip)

Normal -66203929 78522987 297&344204 046 M._Z

Wind -66053878 7-593650 2973-344204 •-026DM

Forebay Long Wall S -6365 6247 29733 -24-
(2 layers of #11 @76") SSE -3944856.4 53-541974 297344-204 0480ýQ4

Tornado -44324521 4-7821567 2973344204 O4604
PMH -47784218 37942087 2973344204 043DMU

Normal -49363158 29824129 -14-26632710 0-60j1

Wind -1--343107 29824138 1426632710 0-260.1
UHS MWIS Water Basin ._i_66_2 2-52-5 1-266 ,2-2

Side Wall
(2 layers of #11 @109") SSE -1-70-11239 20632979 4-26632710 1a-8Q•09

Tornado -17-51572 4-67-1-2281 -1-266_3Z1 0-.0.0Z

PMH -4-5382910 1-7-7-2265 !4246622 .4 --6QZ

Normal -306202 4-1-241 44682250 0-020.1

Wind -280184 4-34-23 44682250 0-31QJ
UHS MWIS Pump House S - 6-51- 4468 045

Side Wall
(21 layers of #9@U9") SSE 91-288 .4234!47 43902250 04•020

Tornado -4-76154 79165 44682250 0"02-0.0

PMH -1424151 842279 44682250. 049012

Normal -7-90 450 7548 0,20

Win4 -77-7 i-4I 7548 0,20

UHS EB Noth Wall -748 4-972 7-548 026
(2 layers of #9 SSE -978 1821 7-548 0.24

eade -583 848 7548 044
PMI -792 4-399 7548 049

Notes:
(a) Load combinations are defined in Section 3E.4.3
(b) Nu = Normal force on friction interface (positive for tension)
(c) Vu = Shear demand, vector sum of in-plane and out-of-plane shear
(d) CpVn = Nominal shear friction strength
(e) DIC = Demand/Capacity, i.e. VulqpVn
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Figure 3E.4-1 -(Foundation Plan for the Forebay and UHS Makeup Water Intake Structure @ Elevation -22.5 ft (-6.86 m)) CD z
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Figure 3E.4-2-(Foundatin Plan for- U. S Electrical Building @ Elevation 5.5 ft=
(-46SmlNot Used} I
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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))

ROOF EL 41*-6"

#9 0 9- EACH
FACE

TRANSFORMER ROOM SIDEWALL

#90 9"

T/CONC. EL 26'-6"

#9 0 9- EACH
FACE

PUMPHOUSE SIDEWALL -,

#9 0 9"-

T/CONC. EL 11'-6"

#11 0 9"
EACH FACE (TYP.)

WATER BASIN SIDEWALL-

#11 0 9* DOWELS-,

EL -22'-6"

SCALE: 1/8" -1'-0"

Note: Reguircd rebar spacing fGr ff11 is 10" (Table 3E.4-3 (f), (g)).
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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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3F {SITE RESPONSE ANALYSIS AND SSI ANALYSIS INPUT FOR EPGB,
ESWB, AND CBISr IDUHSLER

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 I structures. Structures analyzed in the intake area include the
Common Basemat Intake Structures (CBIS), and the UHS EUect.rial Building. The CBIS includes
two Seismic Category I structures: the Ultimate Heat Sink (UHS) Makeup Water Intake Structure
and the Forebay, as well as the Seismic Category II 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 317.1 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 amplified 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.

3F.1 FOUNDATION INPUT REPONSE SPECTRA (FIRS)

The EPGB and ESWB are situated at the CCNPP Unit 3 site in the NI 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 I CBIS and UHS Electrical 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 situated approximately 37.5 ft (11.4 m) below grade, while the bottom of
the U'¢ Electric•al Building mnat foundation is situated apprvximatcly 20.5 ft (6.2 m) belo I.
wrade. Table 3F-1 summarizes the bottom of foundation depths and elevations.

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 DYNAMIC SOIL PROFILE AND STOCHASTIC SIMULATION

The computer program SPS, described in Section 3F.4, 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 NI 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 NI area and Intake area, respectively. While the two
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 NI 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 maximum of 15% as described by NUREG/CR-1 161, 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.

3F.1.2 SITE RESPONSE ANALYSIS

The low-frequency (LF) and high frequency (HF) input rock spectra at the 1 E-4 and 1 E-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 area, while Figure 3F 9 present th ARS amplification
fun.tionS calculated at 20.5 ft (6.2 m) d -epth for the Intake area. The ARS amplification functions
are also calculated at ground surface in the NI area, and at ground surface and at 37.5 ft (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-1 0 and Figure 3F-1 I present the log-mean strain profiles for the NI 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 1 E-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 I E-5 hazard level. Equations 3F-2 and 3F-3 are
used to determine AR and DF factors for the horizon of interest.

ARS1_ARf) W RIE-5
ARSIE-4  Equation (3F-2)

DF(f) = max {1.0, 0.6(AR )o8, 0.45AR } Equation (3F-3)

The AR 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 = DF x ARSIE_4  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 WH 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 = 0.75 Freq f 5 Hz

= log-linearly interpolated 5 Hz < Freq < 25 Hz Equation (3F-5)

= 1.00 Freq 3 25 Hz

Figure 3F-1 2 presents the horizontal and vertical FIRS calculated for the NI area, and Figure
3F-1 3 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-1 4 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 NI area, are
presented in Figure 3F-1 5 and 3F-1 6, respectively. The corresponding profiles for the Intake
area are presented in Figures 3F-1 7, and 3F-1 9. 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.

3F.1.3 FIRS ADJUSTMENT

The adequacy of the horizontal and vertical FIRS, calculated at depth, as input ground motions
for SSI 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 NI area, as well as the UHS Electrica! Building an.d CBIS in the Intake
area (refer to Table 3F-1 for foundation elevations). U

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 NI 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 NI 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 NI area (EPGB and ESWB)
are presented in Figure 3F-22 and Figure 3F-23, respectively.

Similarly, the Adjusted FIRS for the Intake area (GS and at 20.5 ft (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.

3F.1.4 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 NI 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 amplification 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 NI 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).

3F.2 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 NI 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 the log-mean response to Site SSE are considered to be the 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, mln, is the log-mean and sin is the log-standard deviation of that
property:

SLB = exp (In (ln)-- in) Equation (3F-6)

SUB = exp(ln(/u1 .) + a..) Equation (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,)/lIB.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 Vs is 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.

E -2- 2v

11 - 2v Equation (3F-8)

The resulting. Site SSE strain-compatible soil profiles are plotted in Figure 3F-29 through Figure
3F-31 for the upper 600 ft (1 83m).for NI 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 wave'velocity 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 (1 83m) 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 ,.HS Ele•Ftical Building and CBIS.

3F.3 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 and UHS ElkctFi•al 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. Nmife-9Six sets are developed
corresponding to the LB, BE and UB profiles for the t4:heetwo embedded structures (ESWBi 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.

3F.4 COMPUTER CODES

The computer codes SPS, SHAKE2000 and P-SHAKE are used in the analyses discussed herein,
*and are described in this section.

3F.4.1 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.

3F.4.2 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 validation documents are located in
Bechtel's Computation Service Library.

Extent of Application
SHAKE2000 is used to convert outcrop acceleration time histories at the foundation elevation
for different structures to within (in-column) acceleration time histories.

3F.4.3 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 Bottom of Foundation
Building Location (Area) depth Elevation

__ [ft) Ift]
Emergency Power Generator Building (EPGB) * NI 0.0 85.0
Emergency Service Water Building (ESWB) NI 22.0 63.0
.lt.m.t..H..t.Sink .E ...t.i ..l.Builin .... intake 20-.-S
WEletrical Building)
Cmmon Basemat Intake Structures (CBIS) Intake 37.5 -27.5

* 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.

I
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Table 3F-2-{Input Rock Motions and Associated Parameters)

Rock Motion [ Ma-gnitude (M) Duration [sec] Effective Strain Ratio
LF 1 E-4 [- T.5 0.50
HF IE-4 6.8 10 0.58

LF I1E-5 5.5 5.5 0.59
HF1E-5 L ~~~ ~~6.9 j______________________
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Table 3F-3-(Best Estimate Site SSE Strain-Compatible Profiles for the NI Areal

Layer Thickness Top Depth Unit Weight S-Wave Vel. P-Wave Vel. Damping
No. [ft] [ft] [kcf] [ft/sec] I [ft/sec] 1 [%]

2

3

4

6
7

9

10

115

17

18

20
21

23

25

26

27
28

30

32

33

35

37

42

43

46

47

48

50

3.0
3.0

3.5
4.0

4.5
4.0

4.0
4.0
3.5

4.0

4.
5.0

5.0
5.0
5.0
5.0

5.0..

5.0
5.0
5.05.0

7.0
8.0

10.0

10.0

10.0
1 6.6
10.0

10.0

10.0
10.0

... .... ........ ...

10.0

10.0
10.0

7.0

5.0

5.0
5.0
5.'0

5.0

0.0
3.0
6.0
9.5

17.5

26.0
30. 0

34.0
38.0

43.5

51.0

55.0

60.0
-65.0

80.0

95.0

1 00 .0
105.0

117.0

I1325.01-1

145.0

165.0
175.0

195.0
205.0

235

2453.0

-3 .6 --.

260.0
265.0

275.0

145.0

275.0

295.0

2059.0

0.145

0.145

0.145

0.145

0.1 45
0.145
0.145
0.145

0.145
0.145

0 .145.

0.120

.0.120

0.120
0.120
0.120
0" 120
0.120

0.120

0.120

0.107

0.105
0.105

0.105
0.105

0.105

0.105

0.105

0.105
0.105
0.105

0.105

0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105
0.105

0.105

0.105

0.108

0.112

0.116

0.123

730.9

705.7

681.2
670.0

66•.8
677.0
647.2

672.4

657.7

656.9

1380.3

1378.3
1376.2
1590.6

1587.9
1585.3

1044.9

1074.5

1537.2

1253.3
1229.5
1228.9

1228.2

1227.5

1230.0
1230.5
1225.1
1224.7
1224.0

1218.3
1203.4
1199.1
1197.8

1197.1
1193.1
1189.1
1198.4

1201.3

1211.4

1222.9
1259.4

1317.4
1397.8

1626.3

1521.6
1469.1

1418.0
1394.7

1409.3
1347.3

1409.3
3428.6
3353.6
3349.6

4800.0

4800.0

4800.0
5275.3

5266.4
5257.9

5327.7

5479.14§'.i! : 1 _§J i
5098.3

5267.9
5167.9
5165.3
5162.5

5159.4
5170.0
5171.9
5149.2
5147.7
5144.9
5120.9
5058.3
5040.1
5034.4

5031.6
5014.9
4998.0
5037.3

5049.1
5091.7

5140.1
5293.6

5537.1
4800.0

-- 5393.9

1.88
2.72

3.55
4.32

5.36
6.17
6.24

6.46
6.82
7.00

1.99

2.01
2.03
1.88

1.91
1.94

2.66
2.69
2.64

2.10
2.05

1.38
1.30
1.31
1.31

1.32
1.34
1.33
1.34
1.34
1.35

1.34

1.36
1.36
1.38

1.38
1.39
1.42
1.41
1.41

1.42

1.52
1.67

1.89

2.10

.1

I-
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Table 3F-4-{Lower Bound Site SSE Strain-Compatible Profiles for the NI Areal

Layer Thickness Top Depth Unit Weight S-Wave Vel. P-Wave Vel. Damping
No. I [ft] I [ft] I [kcf I [ft/sec] [ft/sec] [%]

2

34

6

7
8
9

10
11

12y

13
14
15

17

20

... . .22 . ..

24

25
26
27
28
29

31
32
33
34

36

37

40

.. . 42 .. . ..

47

48
49

50

3.0
3.0

4.•
4.0

4.5
4.0
4.0
4.0
4.0
3.5
2.0
3.5

4.0
4.0

5.0
5.0

5.0
5.0

5-.. .. 6.. . ........ ...5.0
5.0
5.0

......... -•-,Z.i ,

5.0

10.0

50.0
50.0
70.0

10.0

10.0

10.0

10.0

10.010.0

.. ... . .i ob- . .. .. .10.0

7.0'
5.0
5.0... .. .. ? .6 . . . ...

5.0
5.0
5.0
5.0

0.0
3.0

9.5

13.5
17.5
22.0

26.0

30.0
34.0
38.0
41.5

43.5
47.0

51.0

60.0

65.0

75.0
80.0
85.0

95.0
100.0
105.0

117.0
125.0

135.0
145.0

155.0
165.0
175.0

195.0

205.0

235.0

260.0

270.0

295.0

0.145

0.145

.145•
0.145
0.145

0.145

0.145

0.145
0.145

0.145

0.145

0.145
0.120
0.120
0.120

0.120

.... i5 2o

0.120

0.120

0.105

0.105
0.105
0.105
0.105

0.105
0.105
0.105
0.105

0.105
0.105

0.105

0.105

0.105

0.105

582.4
535.3

501.8
474.5

448.8
438.9
408.2
432.8

409.6
1396.5

393.8

376.0
988.2
985.6
982.9

1101.3
10....i698.2.... .

. . .733•.4 ....

751.3
1032.6

1060.6

1023.3
1003.9

10.41002ý .8 1.

1002.2

1004.3
1004.7
1000.3
1000.0
999.4

994.8
982.6
979.1

978.0
977.4
974.2

970.9

980.8

1065.4
1120.0
1194.9

1306.3

1212.4

1114.3

1044.6
987.8

934.2
913.7
849.7

900.9

2088.5
2022.0

48008.0

1917.4

4800.0
4800.0

4800.0

4800.0

4800.0
4800.0

.. .37"39.7 .. .

3830.7

4800.0
4800.0. . ... • 8 6 6.... ..... ,r '- ..-'' ,
4800.0

4800.0

4800.0

4800.0
4800.0

4800.0
4800.0
4800.0
4800.0
4800.0
4800.0

4800.0

4800.0
4800.0
4800.0

4800.0

4800.0

4800.04800.0

4800.0
4800.0

2.82
4.59
6.15
7.63

8.93
9.70

11.40
11.37

11.84
12.24

12.34
12.61
2.71
2.76
2.81

2.51
2.56
2.61
3.93
3.99
3.94
2.89

2.85
1.75

1.50

1.52
1.52
1.53

1.56
1.57
1.60
1.59
1.60
1.59
1.59
1.61
1.64
1.64
1.66
1.74

1.70

1.78
2.00
2.24

2.64
2.65
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Table 3F-5--{Upper Bound Site SSE Strain-Compatible Profiles for the NI Area)

Layer Thickness Top Depth Unit Weight S-Wave Vel. P-Wave Vel. Damping
No. Ift] Ift] [kcf I [ft/sec] [ft/sec] [%]

12

4

7

6

48

10

... .. .1 2 .....

14

16
17

19
20
21

23

24

25

26
27

29

31
32

34

35

41

42

44
45
46
47

48
.... 4 •9.. ..

.. .....50 . .

3.0

3.0

4.0

4.5

,. .
4.0

2.0

4.0
4.0

5.0

5.0

5.0
5.0

5.0
5.0

5.0
5.0
5.0

1.0

10.0
1.0

5.0

7.0

10.0

10.0
10.0

10.0
10.0

10.0

5.0

0.0

3.0
6.0
9.5

13.5
17.5
22.0
26.0

30.0
34.0

18.0
41.5.

43.0

47.0

751,0

55.0

60.0

605.0

70.0
151.0
80.0

835.0

90.0
95.0
100.0
205.0

117.0

125.0
135.0
145.0
155.0

165.0
175.0
185.0

25. 10

" 22"5"6.0 ..

245.0

253.0

265.0

270.0

275.0

280.0

290.0

295.0

0.145

0.145

0.145

0.145
0.145

0.145

0.145

0.145

0.145

0.145

K 0.120
0.120
0.120

K 0.120
0.120
0.120
0.120
0.120
0.120
0.120

0.120

0.120

0.110

0.107

0.105

0.105

0.105

0.105

0.105
0.105
0.105

0.105

0.105
0.105

0.105--'-.. 5 b ......... .

0.105

0.105

0.105

0.105
0.105§-
0.10

0.105

0.106

0).123 " '

917.3
90.4•

924.7

945.9

987.8

1044.2

1059.1

1103.8
1090.8
1095.8
1112.4

1929
1927.5

1926.9
2290.5

2295
2288.4
1488.5
1483.9

1536.9

2127.2
2210.9
2192.7

1535.0

1505.9
1505.1

1504.3
1503.4

1506.5
1507.0
1500.4

1500.0
1499.1

1492.2

1468.6
1466.9

1461.3
1456.4

1467.8
1471.2
1483.6

1497.7
1542.5
1629.0
1744.5
1827.7
2024.7

1909.5
1936.8
1925.0
1969.1
2056.2
2173.7
2136.2
2204.7

4800.0
4800.0
4800.0

6392.7
6390.7
7596.8

7593.4
7589.9

7590.0
7566.5
7836.9
7055.3

7332.6
7272.4
6451.9
6329.4
6326.2

6322.7
6318.9

6331.9
6334.3
6306.5
6304.6
6301.2
6271.8

6172.9
6165.8
6162.5
6142.0
6121.3

6169.4
6183.9
6236.0

6295.3
6483.3
6846.8 -

5785.7
-6061.9

6715.

1.25

1.61
2.05
2.45
2.73

2.96

334
3.42

3.80
3.97
4.04
1.46
1.47
1.47
1.41

1.43
1.44
1.80
1.81
1.77
1.52
1.50
1.43
1.09
1.13
1.13
1.13
1.14
1.15
1.12
1.12
1.13

1.14
1.13

1.16

1.16
... .[ ._ .i i ...... .. .. ..

1.16
1.16

1.17

1.17
1.16
1.15
1.15

1.25
1.42
1.53
1.66
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Table 3F-6-{Best Estimate Site SSE Strain-Compatible Profiles for the Intake Areal

Layer Thickness Top Depth
No. [ft] [ft]

! Unit Weight ý S-WaveVel

14

2

3
4

5

6
7

8
9
10

i'U

138

15

17

18
19

22

23
24

25
26

28
29
30
3 1
32
33

~34
35

36

38

39
40
41'

42
43
44

45
46
47

48

49
50'

3.5
3.5

3.0
4.5
3.5
2.5

4.0
4.0
4.0

5.0
3.5
4.0
4.0

4.0
5.0
5.0
5.0'-
7.0
10.0
10.0
10.010.0

1o0.

8.08.0

9.0
10.0

10.0i 60.

10.0

1, 0.0
10.0
10.0

'10.0
10.0
10.0

10.0
10.0
10.0

10.0
10.0
10.0
10.0

7.0
6.0
7.0
10.0
10.0
10.0

10.0

0.0

3.5

10.0
14.5

20.5..., 24:s.5 .

28.5
32.5
37.5
41.0
45.0
4•.0 0
53.0
58.0
63.0
68.0
75.0
85.0
95.0
105.0
115.0

125.0
133.0
141.0

150.0

180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0
310.0
320.0

333.0
340.0
350.0
360.0
370.0

[kcf I
10.145

'0.145

'0.145

0.145

0.145

0.145
0.145

0.145
0.145

0.15•
0.115

0.115

.0. 1 ....... ............
0.105
0.105

0.105

0.105
0.105
0.105

0.105

0.106
0o.113

0.115

0.113

0.107

,0.105
0.105

0.105

0.105

!0.105
0.108
0.119

0.125
0.125
0.125
,0.125

0.125
'0.125
0.i25

0. 12 5

0.125

.:0.123

10.118

.0.116

i0.115

'0.115

60.115
0.115O6fi,

•0.115

- [ft/sec]
666.6

629.4

596.9

590.5

587.0

590.5
606.9

631.8

632.0

1118.4

1116.4

1114.2

1097.1

1093.0

1090.6

1088.0

1084.7

1081.3

1078.2

1031.5
1021.3

1027.8
1053.2

1060.2

,1058.2
1056.2

154.3
1060.3
1133.4

1415.0
1700.6

2049.2

2083.2

.2001.5........ -1 11i' ................ ..
1992.0
1966.5

:1889.1
1877.8
1876.4

1885.0
1915.2

2034.5

2098.4
2114.0

'2113.4
,2112.8
•2112.2

* iP-Wave Vel.
[ft/sec]

1387.6

1310.1
3043.7
3010.8

2993.0

3011.2
3094.7

3221.5
3236.6
3222.4

5125.2

5116.0

5106.0
5096.4

'5027.4

5008.8
4997.9

4985.9

4970.7

4955.0
•4941.1

4913.1

4800.0

4800.0

j4800.0
4826.4
4858.4

4849.4
4840.3
4831.2
4858.8
5194.0

4800.0

5640.3

5517.6

5944.6'
5711.4

5684.3

5611.5

5771.4

5736.7

5732.4

5758.8
5851.0
4983.4
5140.0
5178.2

5176.7

5173.8

Damping
7 [%1

,2.13
3.46
4.62

5.49
6.13

6.51
6.89

'7.03
7.25
7.53
2.10
2.13
2.16

2.19 " .......
2.01

2.08
2.13
2.19
2.26
2.33

2.39
2.29

1.53

1.39

1.38

1.39
1.40
1.41

1.43
1.55
1.90
2.09

1.90
1.95
1.98
2.04

2.11
2.09

2.10

2.09
i2.07

2.00
1.99
2.01
2.02

2.03
2.03

Paqe 14of68 Complete FSAR Appendix 3F
Paqe 14 of 68 Complete FSAR Appendix 3F



Enclosure 2
UN#10-285
Page 210 of 263

Table 3F-7-(Lower Bound Site SSE Strain-Compatible Profiles for the Intake Area)

Layer
No.

2

4i
5

7
8 L

10
11
12

14

15
16

17;171. "
1~8

191

21

27
28
29

30
31
32

34

36

37
38

42

43

45

46 r
-47
48

49
50

Thickness Top Depth Unit Weight S-Wave Vel. P-Wave Vel. Damping
[ft] [ft] I [kcf] [ft/sec] I [ft/sec] [%]

3.5
3.5
3.0

4.5

2.5
4.0
4.0

4.0
5.0
3.5

4.0
4.0
4.0

5.0
5.0
5.0
7.0

10.0
10.010.0

10.0
10.0
8.0

9.0
10.0
10.0
10.0
10.0
10.0
10.0

10.0
10.0
10.0

10.0
10.0
10.0
10.0

10.0

10.0

7.0

10.0
10.0

10.0

10.0

0.0
3.5
7.0

10.0
14.5

18.0
20.5
24.5

28.5
32.5
37.5

41.0
45.0

49.0
53.0

58.0
63.0

68.0
75.0
85.0

125.0
133.0
141.0
150.0
160.0
170.0
180.0
190.0

200.0

210'.0220.0

250.0
240.0

300.0

310..0

320.0

3270.0

333.0

30.

290.0

260.0

370.0

0.145
0.145

0.145

0.145
0.145
0.145
0.145
0.1450.1450.145

0.115
0.115
0.115
0.115

0.105
0.105
0.105
0.105
0.105
0.105

0.107

0.105
0.105

0.105

0.108

0.105

0.105
0.108
0.119 i
0.125
0.125
0.125
0.125
0.125
0.125

0.125

0.125

0.118

0,116
0.115
0.115

535.8
462.2
418.3
395.2
374.3
373.1
384.5
412.0

403.9
405.0
913.2
911.5

909.7
908.0
895.8
892.4
890.5
888.4
885.6
882.9
880.4 i
875.4
842.2
833.9
839.2

859.9
865.6
864.0

-862.4

860.8
865.7
925.4
1093.3

1388.5
1659.2
1700.9
1634.2
1626.5

1605.6
1542.5
1533.2
1532.0
1539.1
1563.7
1661.1

1713.3
1726.1
1725.6
1725.1
1724.6

1115.4
962.1
2132.9
2014.9
1908.5

1902.6
1960.6
2100.5

2059.7
2065.1
4656.3

4648.0
4638.8
4630.1
4567.5

4540.6

4529.7
4515.9
4501 .7

4463.6
4294.4
4251.9
4279.2
4384.8
4414.0
4405.7
4397.5

4389.2
4414.3
4718.9
4800.0
4800.0
4800.0
4853.7
4800.0

4800.0

4800.0
4800.0
4800.04800.0

4800.0

4800.0

4800.0

4800.0

4800.0

4800.0

4800.0

4800.Y

3.19
5.78
7.96
9.44

10.57

11.12
11.53
11.52

11.88
12.19
2.62

2.67
2.72
2.77
2.66

2.79
2.85
2.92
3.01
3.11

3.19
3.16
2.22
1.76
1.75
1.79
1.78
1.79
1.80
1.82
1.86
2.14
2.51
2.51
2.28
2.22
2.30
2.37
2.44
2.49
2.46
2.48

2.43

2.33

2.33
2.3511........ 2 - .. .............35

.... ...... 3 5. .. . . .
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Table 3F-8-{Upper Bound Site SSE Strain-Compatible Profiles for the Intake Area

Layer Thickness Top Depth Unit Weight S-Wave Vel. P-Wave Vel. Damping
No. [ft] [ft] [kcf I [ft/sec] I [ft/sec] [%]

3
4

5
6

7
8

10

12
13

14
15

:16

17
18

20
21

22

23

24
25

26
27

28

429

30
31
32

33
34

35
36

38
39

4c

42

44

47

48
49

3.5
3.5
3.0

4.5
3.5

2.5
4.0
4.0

40

5.0
3.5
4.0

4.0

4.0

5.0
5.0

7.0

10.0

10.0
10.0
10.0

10.0
10.0
10.0
10.0
10.0
10.0

10.0

10.O
10.0
10.0
10.0

10.0

10.0
10.0

10.0

10.0

10.0

10.0

10.0

7O.0

10.0

10.0

I 0.0
3.5
7.0

10.0

18.0
20.5
24.5

32.5

37.5
41.0

45.0

49.0
53.0

58.0
63.0
68.0

85.0
95.0
105.0
115.0

125.0
133.0
141.0
150.0
160.0
170.0
240.0

250.0

200.0
210.0
220.0
230.0
240.0

25.0

260.0

270.0
280.0
290.0
300.0

320.0
3......... 27.0"
333.0

340.0

350.0
360.0

370.0

0.145

0.145
0.145
0.145
0.145
0.145
0.145
0.145

0.145

0.115
0.115
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Figure 3F-1 -(Low-Strain Shear Wave Velocity Profile at the NI Areal
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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 Areal
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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)d
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Figure 3F-7-(Fill 1 Shear Modulus Reduction Curves for 60 Simulated Profiles - NI
Area)
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Figure 3F-8- (5% Damping ARS Amplification Functions at 22 ft Depth - NI Area) -0 C M
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Figure 3F-9--{5 Dam g ACC Amplif.ct.i Functon" 20.S ftDepth tI
AfeaNot Used} I
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Figure 3F-10-{Log-Mean Strain Profiles - NI Areal
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Figure 3F-1 1 -{Log-Mean Strain Profiles - Intake Areal

Strain [%]
0.020 0.0250.000

0+_
0.005 0.010 0.015 0.030 0.035 0.040

500

1000

1500

2000

2500-

3000-

Pacie 27of68 Complete FSAR Appendix 3F
Paqe 27 of 68 Complete FSAR Appendix 3F



Figure 3F-12-f5% Damping Horizontal and Vertical FIRS - NI Area) v C mZ
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Figure 3F-1 3-(5% Damping Horizontal and Vertical FIRS - Intake Area) Z =c~g
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Figure 3F-1 4-{Shear-Wave Velocity Profiles Strain-Compatible with FIRS for the NI
Area)
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Figure 3F-1 5-{Damping Profiles Strain-Compatible with FIRS for the NI Areal
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Figure 3F-1 6-{FIRS P-Wave Velocity Profiles for the NI Areal
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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-1 8-{Damping Profiles Strain-Compatible with FIRS for the Intake Areal
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Figure 3F-19-{FIRS P-Wave Velocity Profiles for the Intake Area)
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Figure 3F-21--{NEI Check for Vertical FIRS at 37.5 ft Depth at the Intake Area) T Cm
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Figure 3F-22-{Envelope Horizontal Smooth Adjusted FIRS - EPGB and ESWB (No Adjustment Necessary for FIRS at 22 ft Depth)) a) Z :
(a 0 Q

OD 01

0F)

CA)

0.25

0.20

C

T 0.15
4)

E 0.10-
M

0.05

0.00 -

0.1 1 10

Frequency [Hz]

100



Figure 3F-23-{Envelope Vertical Smooth Adjusted FIRS - EPGB and ESWB (No Adjustment Necessary for FIRS at 22 ft Depth)) C m
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Figure 3F-24-{Envelope Horizontal Smooth Adjusted FIRS - Intake Area (No Adjutment N..cssary for FIRS at2..Sft De. _.)} C m
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Figure 3F-26-{SSSI Effect 5% Damping ARS Amplification Functions for EPGB and ESWB} "ucm
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Figure 3F-27-{Site SSE Comparison with Adjusted FIRS (including NI SSSl Effects) and RG 1.60 - EPGB and ESWB) T c m
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Figure 3F-28-(Site SSE Comparison with Adjusted FIRS and RG 1.60 - Intake Area) -0 c m
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Figure 3F-29-{Shear Wave Velocity Profiles Strain-Compatible with Site SSE for the
NI Areal
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Figure 3F-30-{Damping Profiles Strain-Compatible with Site SSE for the NI Area)
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Figure 3F-31 -(Site SSE P-Wave Velocity Profiles for the NI Areal
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Figure 3F-32-{Shear Wave Velocity Profiles Strain-Compatible with Site SSE for the
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-38-{ "W h" " . .o.. I
.. i( "l (0.Not Used}
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Figure 3F
...... n
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Figure 3F-40-{SSI "Within" Acceleration Time Histories for input at UHS Electrical
B nFoundation (UB S Case) Intake Area (20.5 ft Depth)Not UsedI
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Figure 3F-41 -{SSl "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-45-{5% Damping within ARS at ESWB Foundation Horizontal Direction (S2) - NI Area (22 ft Depth)} -) C m
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Figure 3F-46-{5% Damping within ARS at ESWB Foundation Vertical Direction (S3) - NI Area (22 ft Depth))- _ C m
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Figure 3F-48-{5% D 3mping within ARS at UHS Elctical Building Foundation Horizontal Direction (S2) intake Area (20.5 ft
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Figure 3F-50-(5% Damping within ARS at CBIS Foundation Horizontal Direction (Sl)- Intake Area (37.5 ft Depth)j
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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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1.1.1 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 follows:

{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:

0Offsite transmission system

* Chesapeake Bay intake channel and embayment

* Meteorological tower

* Emergency Operations Facility (EOF)

* Barge dock

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 2to 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:

* Relocation and construction of transmission lines/towers

Construction of intake StNructues on the •hore of the Chesapeake Bay within an
cnbaym, nt . h... -- 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

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

* 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

SOY Solenoid-Operated Valve

SPH Standard Project Hurricane

SPT Standard Penetration Test
SSE Safe Shutdown Earthquake

SSI 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 UpperBound

UCSS Updated Charleston Seismic Source

UFL Upper Flammability Limit

UFSAR Updated Final Safety Analysis Report

UHS Uniform Hazard Spectra or Ultimate Heat Sink
HS-E-B lUtimatc HLat Sink ElcctrPcal BuRiding

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

I



Figure Replaced
Figure 1.1 -3-{Site Area Map)

(a 0 f

CD1 0

A. s

TRUE
MARYLAND
NORTH

CCNPPL
NLANTNORTH

US EPR
REFERENCE PLANT

NORTH

-- MC•Ntes FEW•. 7 F-uKN M DIRECtICH FEB

I.E DlNIC I F.. .1. . i.

"'"50 0 ` ` 1A. & EIAI

WT.E IIAVL -~ TEST CENTEn. W _ !NO F.

lE

I ,

- -I- - - - - ---- -

- ----- -- -

..... S'...

LEGEND:

, 1" C.1 T;I... . 1 ....... ..... .

CAf AAA T .. mt T.4• iC_

0 Boo l60 2400

a 2• '

R•TE5 Z • 4



Enclosure 3
UN#10-285
Page 5 of 5

Table 1.7-2-{Piping and Instrumentation Diagrams}

FSAR Figure Number I Title
9.2-1 Potable Water System

9.2-2 Sanitary Waste Water System

9.2.-3 Normal Makeup, Ultimate Heat Sink Makeup, Blowdown & Chemical Treatment

9.2-4 Raw Water & Desalinated Water Supply

9.4-1 Turbine Building Ventilation System

9.4-1 Ultimate Heat' UHS Makeup Water Intake Structure Ventilation System and UHS Electri
Building Ventiaton-System

9.5-2 CCNPP Unit 3 Fire Water Distribution System - CoolingTower Loop

9.5-3 CCNPP Unit 3 Fire Water Distribution System - Intake Structure ¥efd-Loop

9.5-4 CCNPP Unit 3 UHS Makeup Water Intake Structure
9755 CCNPP Unit 3 UHS Makeup Water Intake Structure 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)

-ocrn
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I

U.S. EPR FSAR Design Parameter CCNPP Unit 3
Value Site Characteristic Value

Minimum Shear Wave Velocity 1000 fps Ž 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
basemat)

Liquefaction- None

Slope Failure Potential

Maximum Differential
Settlement (across the ba

Maximum Ground Water

No slope failure potential is considered in
safety-related SSCs for U.S. EPR design cei

1/2 inch in 50 feet in any direction
semat)

3.3 ft below grade

> 720 fps for the ESWB (note h)
> 630 fps for the EPGB (note h)

-720 Isz feFthe UHS EB
> 630 fps for the Cat II-SSE FP building and tanks

•,None

I (See section 2.5.4)
the design of No slope failure potential that would adversely affect the safety of the proposed

rtification. CCNPP Unit 3
(See Section 2.5.5)
1/2-1 inch in 50 ft for common Basemat. (note a) (See Sections 2.5.4 and 3.8.5.5.1)

> /z inch in 50 ft for both EPGB and ESWB (note a) (See Sections 2.5.4, 3.8.5.5.2, and
3.8.5.5.3)
Approximately 30 feet below grade
(See Section 2.4.12.5)

(a 0
ICD

01N

OI

I
Inventory of Radionuclides Which Could Potentially Seep Into the Groundwater

unding Values for Component See Table 2.1-2 UEPR FSARTable 2.1-2 used. See Table 2.4-44
Radionuclide Inventory

Flood Leve
Maximum Flood (or Tsunami) f1 ft below grade Approximately 3 ft below grade, except for the Forebay and UHS Makeup Water

Intake Structure and UHS ElcctFical Building which cswhihatedesigned to function

under submergedflood conditions
(See Sections 2.4.1 and 2.4.2,2.4.10,3.4.2,3.4.3.10,3.8.4.1.11, 3.8.4.3, and 9.2.5)

AXSCE -7-,0"5 Bas-i-c-W-inc
(3-second gust)

Importance Factor

Speed
Wind

145 mph (Based on 3-sec gust at 33 ft above ground level and 95 mph (parameter referred to as Wind Gust in this FSAR).
factored for 50-yr mean recurrence interval.) (based on 3 second gust at 33 feet for 50 year recurrence interval)

(See Section 2.3.1)
1.15 (Safety-related structures for 1 00-year mean recurrence 11.15
interval.) (used to adjust the velocity pressure from a 50-year to 1 00-year mean recurrence

,interval for safety- and quality- related structures.)
(See Section 2.3.1)

Tornado
Maximum Pressure and rate of 1.2 psi at 0.5 psi/sec
Drop

0.9 psi at 0.4 psi/sec
(See Section 2.3.1)
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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
parallel 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 kin) 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 Parkis 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 -1-011-5 ft (-335 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 wateitower
basins via buried safety-related piping. I
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 1-9417.6 ft (5-.95.35 m) in Section
2.4.5. Coincidental wind-wave action will produce a maximum water level of 3-.6332 ft
(R--11 0.11 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 housefirst 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 StruActurefirst level
of the UHS makeup water pump house building will be submerged under the maximum water
level of 36.6 ft (11.2 in). 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 ,,,mpletely submergedexperience 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 precipitation is the all season 1 square mile or point PMP
as obtained from theVU.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 levels 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 awzociated eletrical building. The grade level at the UHS makeup water intake
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 and the electrical building assoriated with the UHS makeup
pumps would experience flooding during a PMH and flood protection measures are required-
for these buildhing-.

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 elet•ic•al building, as
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.

C
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2.4.5.2.2.2 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 II 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 4-7420,4
ft (54296.22 m) NGVD 29.
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2.4.5.2.2.4 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 empirical method, the PMSS was computed to be 17.4 ft (5.29 mr) NGVD 29,.indiatin
a str.ng agreement between the empirical method and the SLOSH mode!20.4 ft (6.22 m) NGVD
29 indicating that the empirical method is over-predicting the storm surge when compared to
the SLOSH model 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 forebayi and UHS Makeup Water Intake
Structure (MWIS), and UHS Electrical Building, shown in Figure 2.4-25, are affected by the PMSS I
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 Ekctrical Building will be flooded during the PMSS and-the-
UHS MW. S well be ovc. topped by waves. These stru.tures areis designed to meet the
requirements of Regulatory Guide 1.27 (NRC, 1976b). Access into the UHS MWIS and UHS
Eleitrikal Bu Iding 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-a,+-
Electri-al 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-aId-
EeEtF* EabBuilding are discussed in Section 2.4.10. I
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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 Vertical
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 and its a5ociated cleetrical 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 azo.iated clEcFtiEal 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 ceectrica|
building would experience flooding during a PMH and flood protection measures are required-

fOF these bilins.
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 electrical 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 Intake Structure/Forebay/CWS Intake Structur..Ec.k...i. n
excavation is approximately 100 ft wide by 300 ft long by 37 ft deep. The grade in the area is I
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, 2007c) 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 (1-.1210.11 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)

Cross Wind High Tide Long Term Sea PMSS (NGVDMethod !Primary Surge Inta Setupe

i Setup (NGVD 29) level Rise 29)
Em i ia 4-.-1-15.2 ft i 0.9ft 1.1 ft 2.2ft 1.1 ft 1-7-.420.4 ft

(3..94.63 m) (0.27 m) (0.34 m) (0.67 m) (0.33 m) (S.496-22 m)

13.2 ft 1.1 ft 2.2ft 1.l ft 17.6 ftSLOSHm( m( m (S(4.02 m) (0.34 m) (0.67 mn) (0.33 m) i (5.35 mn)

C,
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2.5.4 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. 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.

2. Intake Area - Safety-related facilities in this area include the Ultimate Heat Sink Makeup
Water Intake Structure (UHS-MWIS), the Ultimate Hcat S•nk EI cl^.-_;;' •Bu•lding (UHS EB),
and the Ultimate Heat Sink Forebay. Other facilities are the Circulating Water Makeup /
Intake Structure and the Fish Return. The Intake Area is enlarged in Figure 2.5-105.

3. Utility Corridor Area.

4. Construction Laydown Area (CLA).

5. Unit 3 Switchyard.

6. 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.
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2.5.4.2.1 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-.ln 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 Ila: Chesapeake Clay/Silt - light to dark gray clay and/or silt, predominantly clay,
with varying amounts of sand.

* Stratum jib: 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 Ill:NanjemoySand - 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.

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 NI and TB.

Figure 2.5-110 Subsurface profile D-D' at the Powerblock looking south through
1 EPBG, 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 1 ESWB.

Figure 2.5-112 Subsurface profile F-F' at the Intake Area, looking east through the
UHS-MIWIS and U4HS DB.

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 I structures with their corresponding
foundation are:

* Nuclear Island Common Basemat (El. 41.5).

* Emergency Power Generating Building (El. 76).

* Essential Service Water Buildings (El. 61.0).

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

SUltfimatc Heat Sink Electrical Building (El. 10.5).-

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.
SSubsurface and excavation profile Powerblock Area C-C': Figure 2.5-162.

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

* 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 I structures will
result in removing Stratum I Terrace Sand and Stratum Ila Chesapeake Clay/Silt in their entirety,
and will extend to the top of Stratum llb 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 lib and llc.

The depth of excavations to reach Stratum llb 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 lIlb
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 llb 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 D1 556 "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
Sink ElectFical 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 I electrical duct banks and pipes in the Powerblock Area
involve the removal of Stratum I Terrace Sand in its entirety to the top of Stratum Ila
Chesapeake Clay/Silt. Such excavation is required since the Stratum I layer has potential for
liquefaction, as indicated in Section 2.5.4.8.
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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 and UHS EB 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-.5-36 in and the maximum estimated tilt is

-.7-0.4 in/50 ft.

The 0.7 insh estimate forF the WEletrical Build~ing Will be mitigated during EGAStFUctiOR. The UHS&
settlement moedel applies building loads simultaneously. The tilt reported for the EB is
i nfluenced by the adjaccnt 5trUcturcs, but no conStruction baseline EE)rrectiGn as perfOrmced.-
This r•rFection cannot be applied in the m 1del. However-, in eality, The EB will be er•cted after-
the adjacent deeper founded structWe•. . The foundation surface will be leveled prior to

begnnAg EGAAFUEtien eý the buildinq, This FP ........ . -ell reduce til.}
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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 (collectively 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), UHS Ee,,tiEal Building, Forebay
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 approximately
Elevation 85 ft. The finished grade in each major area will be approximately:

* Powerblock: Elevation 80 ft to Elevation 85 ft.

* Intake Area: Elevation 10 ft.

* Switchyard: Elevation 90 ft to 98 ft.

* Cooling Tower: Elevation 94 ft 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 Aea Load "Pressure', Eq. ShapeBuilulding [J ,ft] ,ft] [' [k sfs] :k .J.- [ft](l?

Reactor Building (RB) 41.5 41.5 26268 313477 11.9

a Fuel Building (FB) 41.5 41.5 14545 216806 14.9

Z Safeguard Building 1 (SGB1) 41.5 41.5 9198 108064 11.7 270x 300

-G Safeguard 2&3 Buildings (SGB23) 41.5 41.5 20952 200814 9.6
z Safeguard Building 4 (SGB4) 41.5 41.5 9247 104079 .11.3

Nuclear Auxiliary Building (NAB) 48.0 35.0 12559 122000 9.7 105 x 120

Access Building (AB) 48.0 35.0 7620 49300 6.5 95 x 80
C
:5 Rad. Waste Building (RWPB) 47.0 36.0 16970 109700 6.5 130 x 130

E. Power Gen. Buildings (EPGB) 76.0 7.0 12611 40200 3.2 84 x 150

[. Service Water Building (ESWB) 61.0 22.0 16284 88700 5.4 105 x 155

Turbine Building (TB) 60.5 22.5 101305 446600 4.4 270 x 380

UHS Makeup Water Intake Structure 26.5 4284 24900 5=8 63-x-68
a (UHS MWIS) -27.5 37.5 5162 34146 7.1 58x89

UHS " l.ct.i..l.Buil.in. 204 2660 5050 4-9•76
(UHS EB)

Notes:
- (1) Equivalent Rectangular shape
Depth is based on average site grade elevation of 83 ft

I
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Table 2.5-65-f Bearing Capacity)

Ufftimate Bearing Capacity " All'-Alowable Bearig"
Bulding q.,, [ksf I, Capaclityqj4.ksfW I

Builing oadVESIC - MEYERHOF'
[..sf ', Casea• 1' C! -STATIC .. DYNAMIC

NI Common Mat 11.8 192.7 228.9 70.5 23.5 35.2

NAB 9.7 170.7 179.1 105.8 35.3 52.9

EPGB 3.2 113.6 102.2 115.0 34.1 51.1

ESWB 5.4 145.7 153.8 118.0 39.3 59.0

UHS MWIS5 3
1 "57.1 NA -36-035.2 NA 4-2-.0-11,7 -.- 17

U1-S-E-1 4-9 NA 33-0 NA 4-.0 46-.

Notes:
- (I) With FS = 3.0 for static conditions and FS = 2.0 for dynamic condition (minimum q,,, used)
- (2) Case c, Dense sand oversoft clay
- (3) Case b with Stratum Il-C used for UHS, other scenarios are not applicable (NA).

I
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Table 2.5-70-{Settlement and Tilt for UHS Facilities)

Building Center' Maxmu lt(1
_________________________________ [n][inI5O;ft~]

Ultimate Heat Sink Makeup Water Intake Structure (UHS 3.5 3 0.1
MWIS)

,ltimat- Heat Sink E;ectr.kal Building (.HS R,, Forebay 343.4 G,7

Cooling Water Makeup Intake Structure (CW MIS) 1323. 3, 04

Notes
- (1) Adjustment for construction not incorporated.



Figure Replaced
Figure 2.5-103-{Site Utilization Plan with Boring Locations)
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Figure 2.5-105--{Intake Area Profile Location) M -
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Figure Replaced
Figure 2.5-165-{Excavation Profile FF, Intake Area)
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Figure Replaced ) Z
Figure 2.5-168--{Best Estimate Velocity Profiles, In-Situ Condition, Intake Area) (
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Figure Replaced
Figure 2.5-169-{Best Estimate Velocity Profiles with Fill Placement, Intake Areal
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Figure Replaced 0 c
Figure 2.5-173-{Site Grading Plan}
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Figure Replaced
Figure 2.5-196-(UHS FEM Modell
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Figure Replaced -0 C m
Figure 2.5-198---Site Grading Plan with Slope Cross-Sections) 1
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Figure Replaced -o C m
Figure 2.5-201--{Location of Excavation Cross-sections in CCNPP Unit 31 (a M
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Figure 2.5-404-{Settlement Monitoring Instrumentation at the Intake Area) C 0
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Table 3.2-1 -{Classification Summary for Site-Specific SSCs}
(Page 1 of 9)

.2 o ,~O
KKS System . 'CFRO
or f Appendix B .2 R Comments/Component.0; MorComponent i • * • Program C oCommerciaICode
Code SSC Description Y u L (Note5) i o, -(NotelO)

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.
[[UKE Access Building NS-AQ N/A CS No UKE

IJiBuried Conduit Duct Bank S NA I Yes~ UB-

The U.S. EPR FSAR descriptions provided in U.S. EPR FSAR Table 3.2.2-1 regarding the SM, SN, Cranes, Hoists, and Elevators
category for: UKE, Access Building, and UBZ, Buried Conduit Duct Bank are applicable to CCNPP Unit 3, and are incorporated by
reference.

P6ED UA..S .Ma k sup -Water System
30PED UHS Makeup Water Pui
10/20/30/40/A
Pool
3oPED i UHS Makeup Water Put
10/20/30/40/A (30 PED 10/20/30/40/A
HOO.

PED - Piping (30PED 10/20/3i
Cooling Tower

30PED Discharge Strainer
1Aflf1•fI3•I1,nLA

mps~f C I iYes UPF ASME III
ANSI/HI 2.3

T 0011ATO02

10,'20,30/10,L
AAOOl, 30 ED
40/20/30/4.0-
AA005

PED

PED

PED

PED

30OPED
11/21/31/41/A
cool

Isolation Valves

mpMotors s N/A
~H001)

0/40) to iS C

S C

Including IS C

I Tornado.

IN-AO D
ipment IS C

Ventilation Equipment
Air Conditioning Unit

Air Cooled Condenser

Ventilation Equipment
Ventilation Louvers and
Dampers

Venifation Equipment

Iso lation Vailvesý for Eq u

II

.1
:1

II

Yes

Yes

SYes

i Yes

Yes

Yes
YLes
Yes

iNo
.. . . ..i.. . ...............

tYes

No

'Yes
5Yes

lie ......Yes

No

UPF (Note 8)

LUPF

UPE
UPE
UPF

UPF, UZT ASME Ill

UPF ASME Ill

UPF/UZT ASME III(Note8)

ASME Ill
~ASME III/ZASME AG-1
ASME Ill ASME AG-i

'ASME Il /ASME AG-i

UPF
UPF

(Note 12)
ASME Ill -

306P

01/0

Isolation valves for Equipment

Piping and Valves
hF- 0 UHS Makeup Water Intake
2/03/04 Structure, UHS Makeup Pump

ReGFmS
Instrument and Controls in the
UHS Makeup Water Intake

Structure

Instrument and Controls in the
UHS Makeup Water Intake

Structure
UHS Makeup Water System
Electrical Distribution System

Equipment

NS-AO

;S

NS

4 -

NSiAQ

S

C

N/A

iLE ~ASME B31.1
'UPF/UZT ASME Ill /ASCE 4

- I
S

UPF

ANSI/HI 9.8/ACI 349/
ANSI/AISC N690

F ASME Ill (Note 8)

... . .. 1 2.. . . . . ...), ..

I
J - -

,UPF SI

PED Yes , UPF (Note 8)
I
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Table 3.2-1 -{Classification Summary for Site-Specific SSCs}
(Page 2 of 9)

KKS System
or
Component
Code

or-

'A
'A u

0
0
4-
EU

V
10CFR50

N Appendix B
0 Program

0

0
_j

Comments/
0 Commercial Code
Z (Note 10)i SSC Description

UPF

PED

PED

. UHS ElectriEal BuildinMakeup NS-A•
Water System Electrical
Distribution System Equipment

. Miscellaneous piping and valves NS-AQ

T.raveling Screens NS-AQ

Screen Wash Pumps NS-AQ

IN/A

N/A

ID

C

! 11 AC 349/ ANSI/AISC
•N690Note 11)

J-
11 (Note
9)

A I

Yes

*Yes

Yes

PED Bar Screens NS-AQ
PED Buried Intake Pipes S

PED IForebay

PED Sheet Pile Wall NS-AQ

from the UHS Makeup Water
Intakc, Structure and the UHS

PED Electrical Duct Banks traversing S
from each Essential Service Water
Building to the UHS Ele-tr*Eal
SB~ldinMakeup Water Intake

Structure
PA, PAA, PAB, PAC Circulating Water System

URA Circulating Water Cooling Tower NS
and Basin

UPE Circulating Water System Makeup NS-AQ

Intake Structure

30 Circ Water Pumps iNS

III

~N/A II

~N/A CS
N/A I

N/A I

Yes
!Yes

No

No

Yes

Ye

ASMEB31.1
UPF (Note 6)

U P'E/U PF ASME B31.1 /A N SI/HI
2.3

ýUPE/UPF (Note 6)
UPE/ IASME III/ASCE 4-98/
UPF ASME B31.1, App. VII

UPE/ ACI 349
UPF

•IBC /AISC N690

UPF/
UQB/
UZT

ACI 349 (Note 8)

I
N/A CS . No iURA IBC

E I1 iNo

*NSC INo
PAC 10/20/30
AP 001
PAC Circ Water Pump Fan

30' Circ Water Pump Mo
PAC10/20/30
AH 001
30PAA10/20/3 Removable Screens
0 AT001
PAB iCirc Water Piping

PAB • Circ Water Valves
SPAB •Instrumentation and

Circ Water Piping

s

tors
NS N/A

NS N/A
NSC

NSC

iNS

No

No

,No

No

No

No

UPE

UQA
IUQA

SiBC /ACi 349

SASME B31.1/ANSI/HI
2.3

(Note 8)

(Note 8)

Controls in

NS
NS
NS

E •NSC

E NSC
E NSC
E NSC

UQA (Note 6)

UQA ASME B31.1/AWWA
UQA AWWA/ASME B31.1

1UQA/UZT AWWA/ASME B31.1

UPE 'ASME B31.1/ANSI/HI
!2.3

30 Circ Water Makeup Pumps NS
PAC10/20/30
AP 001

UQA Circ Water Pump Bldg NS
30 Circ Water Makeup Pump Motors NS
PAC10/20/30
AH 001

E NSC No

N/A

N/A
CS

NSC
No

. No
UQA

PIE
IBC

(Note 8)
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Table 3.2-1 -{Classification Summary for Site-Specific SSCs)
(Page 3 of 9)

.2 o.2 ~
KKS System !o. '.ICFRSO
or • • .Component 'AppendixB .2 R Comments

" Co M Program 0 -; Commercial Code
Code SSC Description 1 a S Y U z E (Note 5) •(Note10)

PAB Circ Water Makeup Piping NS E NSC No UPE/ UZT AWWA/

PAB

PAB

PAB

PAB

PAB

Circ Water Chemical Treatment
Piping

Circ Water Cooling Tower
Blowdown Piping

Circ Water Bypass Piping

Traveling Screens

Makeup piping Valves

Instrumentation and Controls in

NS

NS

NS

tE NSC

NSC

No

NS
NS
NS

E

NSC

NSC

NSC

NSC

No

,No

No

;No

No

!ASME B31.1

UZT/UPE/i ASME B31 .1
UQA

UZT ASME B31.1

UQA/ AWWA/ASME B3 1.1
WZT

UPE AWWA/ASME B31 .

UQAIUZT! AWWA/ASME B3 1.1

WPE ~(Note 6)
UQA (Note 8)

,MaKeup Piping i
PAA Removable Trash Screen / Drive t NS E NSC No

PA Circ Water System Electrical NS /A NC o
Distribution Equipment

GW Raw Water System, includes Essential Service Water Normal Makeup Supply

GW Desalinization Transfer Pumps NS E NSC No LPQ

i UPQ

~A5ME B31.1/AN51
(Note 8)

(Note 8)
GW

GW

GW

Desalinization Transfer Pump NS N/A
Motors

Desalinization Water Storage NS E
:Tanks

WRecirculation Valves NS E

Raw Water System Piping NS E
~Wter Heaters NS E

NSC No

CS ýNo

~NSC iýNo

UPO AWWA D1 00/1 BC

up&
u~P6
UPQ

iASME B31.1

IASME B31.1
ASME Section VIII

GW
GW
GW

GW
GW

Desalination/Water Treatment 1NS
Building

Piping N

Valves NS
RO Equipment NS

fTanks 'NS

Filters NS
7 Pumps '.NS

N/A CS No UPQ IBC

E

!E
!E

!E

'N/A

iN/A

NSC

NSC
NSC
CS
NSC
NSC

NSC

NSC

NSC

GW Motors NS

W Blo wers N S
GW iSystem Electrical Distribution NS

. Equipment

GR Sewage Water Treatment System

GR Waste Water T rea tment Faclity NS
GR Debris Tank NS

GR Maceratina Pumos NS

÷.

No

No

ýNo

iNo

No
No

No

No

No

No
No
No

UPQ/
UZT

UPQ

UP~Q

UPQ

uk-

UPQ
iUPQ

ASME B31.1

ASME B31.1(Note8)
ASME B31.1

~AWWAD1OO/lB3C
ASME B31.1

~ASME
B31.1/ANSI/NEMA

~(Note 8)
~ASME B31.1

~(Note 8)

N/A CS

E CS

iE NSC

GR

6R_

Macerating Pump Motors;Aeration Chamber NS

NS
N/A NSC :No

;E NSC No

UGU/UZT IBC
UGU/UZT AWWA D100/IBC
UGU/UZT iASME

- .)B31.1/ANSI/NEMA
SUZT (Note 8)

UGU/UZT I(Note 6)
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Table 3.2-1 -(Classification Summary for Site-Specific SSCs}
(Page 4 of 9)

o. 0
C

KKS System ,I ! R,
or t * fJ AppendixB CCM. Comments/Component o • " "-' "- CFR"O

C o 4.; ZProgram i •°iCommerciaICode

Code SSCDescription _ J.j O'; t (Note5) . • (Note10)
GR Aeration Blower 1 NS t E NSC No
GR .U nderground Piping NS E 1 NSC . No
GR Sewage Treatment System Piping, NS E i NSC No

GR Sewage System Electrical NS N/A NSC No
Distribution Equipment

UYF, USU Security Access Facility, including Warehouse
USU Storage /Warehouse NS N/A ECS No
UYF Security Access Building NS N/A CS No
UYF securtyAccess Electrical NS N/A .NSC No

Distribution Equipment
QJ Central Gas Distribution System
UTG !Central Gas Supply Bldg t NS N/A i CS No
QJ Piping NS E NSC No
QJ iValves NS E iNSC No

Copese Gas Tanks NS 1 E NSC iNo
QJ Central Gas Supply Electrical NS N/A NSC No

'Distribution Equipment

GK, Potable and Sanitary Water Systems

GK Piping j NS E ,NSC iNo
GK Valves NS E NSC No
GK Tanks NS E CS 'No

UGU/UZT (Note 6)

UGU/UZT ;ASME B31.1

UGU/UZT ASME B31 .1
UGU/UZT, (Note 8)

ULU IBC

UYF (Note 8)

4.UTG I BC
UTG 'ýASME B31.1
UTG ASME B31.1
UTG DOT Standards

iUTG (Note 8)

GK t Pump I NS

GK Motors
GK. Potable Water System Electrical

Distribution Equipment
SG, SGA, SGAO, SGM Fire Water Supply System

SGA Fire Water Distribution System,
including valves and hydrants,
Balance of Plant (Not providing
Safe Shutdown Earthquake
Protection)

SGA Fire Water Distribution System,
including valves and hydrants,
Balance of Plant (Safe Shutdown
Equipment Protection following
SSE)

USG Fire Water Storage Tanks

Fire Protection Building

iNS

NS

E NSC No

iN/A NC ;No
EN/A -NSC No

i 'I

NS-AQ

NS-AQ D

NS-AQ D

NSC No

II-SSE Yes

ll-SSE Yes

11l-SSE ~Yes

:ASME B31.1

ASME B31.1

.VIIIIIBC

ASME B31.1/ANSI
(Note 8)

(Note 8)

'(Note 8)

NFPA 24
NFPA 25
NFPA 214

!NFPA 804
i(Note 8)

SNFPA 24
NFPA 25
NFPA 804
ANSI/ASME B31.1
(Note 8)

USG/ UZT NFPA 20
NFPA 22
NFPA 25
AWWA D100.
ACI 395/ANSI/AISC
N690/ASCE 4-98

ýASCE43
ANSI/ASME B31.1
ASCE 4

1(Note 8)

USG/ UZT ASCE 43NS-AQ N/A
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Table 3.2-1 -(Classification Summary for Site-Specific SSCs)
(Page 5 of 9)

i 001
KKS System -= o• E i IOCFRSO..

o " "- ~i •" .• Appendix B ._ M Comments/
Componentr , " " Program a Commercial Code
Code SSC Description (Y OS _3 S(NoteS) _ _ _ _ _ (Note 10)
SGM "Diesel Engine Driven Pumps and NS-AQ D 11-SSE 'Yes USG NFPA 20

SGM

Drivers and subsystems,
including diesel fuel oil

Electric Motor Driven Pu
Driver

Ventilation Equipment

Jockey Pump and driver

Fire Protection Makeup
and Valves From Raw
(Desalinated) Water Sup

supply

impand NS-AQ D

NS-AQ D

NS-AQ D

Piping NS-AQ S

ply

NSC

II-SSE

No USG

iYes .USG

SGM NSC No

System

Fire Suppression Systems

Fire Suppression Systems and NS-AQ ,D
Standpipes and Hose Stations for
Site Specific Buildings other than
UHS Makeup Water Intake
Structure, .. .....Elei.al Bulding,
and Fire Protection Building
Fire Suppression Systems for UHS NS-AQ D
Makeup Water Intake Structure-
UHS Electrc•al Building, and Fire
Protection Building

Standpipes and Hose Stations for NS-AQ D
UHS makeup Water Intake
Structure and UHS Electrical4

Buldn

NSC

11l-SSE

No

ýNo

USG

UZT

UST
UTG
UYF
UPQ

i NFPA 25
'NFPA 804
!ASCE43

ANSI/ASME B31.1
f (Note 8)

SNFPA 20
jNFPA 25
iNFPA 804
(Note 8)

iNFPA 20
A NFPA 90A
iASME AG-1
ASME N-509

:ASCE43
(Note 8)

NFPA 20
NFPA 25
NFPA 804
(Note 8)

NFPA 22
NFPA 25
(Note 8)

NFPA 13NFPA 14

i NFPA 25
NFPA 804
(Note 8)

G NFPA 13
iNFPA 25
SNFPA 804
ANSI/ASME B31.1
(Note 8)

NFPA 14
iNFPA 25

NFPA 804
ANSI/ASME B31.1
(Note 8)

'IBC/AISC 341 /AISC
360/ACI 318/ACI
349/ANSI/AISC N690

IiBC/AISC 341/AISC
'360/ACI 318/ACI
ý 349/ANSI/AISC N690

No

Yes

I
I

I
Other Site-Specific Structures

UB3A .... ... Switch•geargBuilding ......

ULMA .. ..... Turbine Building ........ .

UPF

UBA

~UMA

iNS-AQ N/A

NS-AQ N/A

ý iNo

11 N

UAC 'Gnrd Systems Control Building NS" iN/A ,CS i No IBC
UAC Grid Sysiems Control Building '~"" N/A ;CS No
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Table 3.2-1 -I{Classification Summary for Site-Specific SSCs)
(Page 6 of 9)

o
0 o.2 i 2

KKS System -" 10OCFRSO
or Z1._ .!t S S c o Appendix B i Comments/

C eProgram Commercial Code
U - (Note 5) (NotelO)

UQZ Electrical Duct Banks traversing f S N/A I Yes UJK/ ACI-349
from the Safeguards Buildings to UZT/
the Four Essential Service Water UQB/
Buildings and Both Emergency UBP
Power Generating Buildings

UQZ Electrical Duct Banks traversing ?NS N/A CS No UJK/ . IBC
from the Safeguards Buildings to UZT/ UBA
the Switchgear Building

i Electrical Duct Banks traversing NS N/A CS No UBE/ 1BC
from the Emergency Auxiliary UZT/UJK
Transformers to the Safeguard
Buildings

UBZ Electrical Duct Banks traversing NS N/A CS No UBA/ IBC
from the Switchgear Building to UZT/
the Desalination Plant, UPQ/
Circulating Water Pump Building, UQA/
Cooling Tower, Switchyard URA/
Control House, Site Specific UAC/

'Auxiliary Transformer, Sewage UAA/
Treatment Plant, and CW Makeup UGV/UPE
Water Intake Structure
Electrical Duct Banks traversing NS N/A I CS No uZT IBC
between miscellaneous
conventional seismic category

'buildings t

1/
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Table 3.2-1 -{Classification Summary for Site-Specific SSCs}
(Page 7 of 9)

CL
.2 o .2~

KKS System ' M %j 1CFRSO
or -- AppendixB m Comments/
Component 'A 1 Program Commercial Code
Code SSC Description U 1 O Z(Note 5) .. (Note 10).

Notes:
I. As defined in 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 (UniStar QAPD classification - QA Level 2)

2. As defined in Section 3.2.1 and U.S. EPR FSAR Section 3.2.1, the Seismic Classifications are:
I - Seismic Category I
II - Seismic Category II
II-SSE - Seismic Category II 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 II-SSE.
CS - Conventional Seismic
NSC - Non-seismic

3. Locations are defined in the table that follows:

KKS Designator

UAA

UAC
UBA

UBE

UBP

UGV

UJK

UMA

UPF
UPE

UQB
UQA
URA

USG

UST
USU

UTG

UYF

UZT

UPQ

UBZ

UGU

Location

Switchyard
Grid System Control Building
Switchgear Building
Auxiliary Power Transformers
Emergency Power Generating Building
Sewage Treatment Plant Building
Safeguard Buildings Electrical
Turbine Building
UHS Makeup Water Intake Structure
Circulating Water Makeup Intake Structure
Essential Service Water Pump Building
Circulating Water Pump Building
Cooling Tower Structure
Fire Water Storage Tanks and Fire Protection Building
Workshop & Warehouse Building
Storage / Warehouse
Central Gas Supply Building
Security Access Building
Outdoor Area

Wt er Tr ea tm e nt Build ing
Buried piping and pipe ducts for service water systems and cables
Buried conduit duct bank from Switchgear building to transformers
Wastewater discharge structure
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Table 3.2-1 -{Classification Summary for Site-Specific SSCs)
(Page 8 of 9)

0
KKS System 10CFR5O

or . • i .• AppendixB i 2 Comments/
Component 40- i i Program '• Commercial Code
Code SSC Description U U t s" i(Note 5) .5 -:(Note 10)

4. Acronyms are defined below:

KKS Code Description
GW R,ý'a w ,wa ,tIe ,r su'pp~ly system
GK Potable and sanitary water systems

GKB Potable and sanitary water distribution system

GR Sewage water treatment system

PA Circulating water supply system
PAA Circulating water screening plant
PAB Circulating water piping system

PA Crul atin g wa t er pum p s yst em
PED Essential service water recirculation cooling system

QJ Central gas distribution system
SG Stationary fire protection systems
SGA Fire water distribution system, conventional area
SGAO Fire water distribution system outside of buildings
SGM Fire protection equipment

S. 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.

6. 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. Applicable codes and standards for the electrical components in Table 3.2-1 are provided in U.S. EPR Section 8.1.4.3.
9. The UHS makeup dual flow traveling 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)

0

KKSSystem O "1OCFRSO t

or .= r~.Appendix B .2 M :Comments/• ~ ~ 1 -rga Commercial Code
Component U1 Programi 0
Code iSSC Description U C V zA S (Note 5) _ 1 (Note 10)

10. Applicable Code Editions:

Commercial Code Edition
ASME III 2004

ANSI/HI 2.3 -2,000,

ANSI/HI 9.8 1998

ACI 349 ACI1349-01/349R-01, 2001

ANSI/AISC N690 1994 (R2004)s2
IBC 2006 (w/ 2007 supplements)

ASM E-B31.1 2004

ASME Section VIII 2004

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
NFPA 90A 2002 (with 2003 & 2005 errata)

NFPA 214 2005

NFPA 804 2006

ASME/ANSI N509 2002 (w/ 2003, 2005 errata)

ASME AG-la 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

AISC 360 2005

ACZ 318-0S/318R-O5 2005

11. 'Applicable codes and stan'dards for the electrical-componentsin Ta-lie 3.21-are provided in th&e US EPR ESAR
Section 8.1.4.3.
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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
3.3.2.3 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

*Fe~ebay

* Demineralized Water Tanks

Except for the Switchgear Building, FOrebae,, 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
3.5.1.4.

The Switchgear Building and Ferebaay h•hasa potential for interaction with safety-related
structures and aFe1is designed to withstand the effects of tornado loadings. Thestructural I
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 UHS eE.t.i.al Building. The UHS Makeup Water Intake Structure and the UHS El..t.i.al

,,,',*,, arejs_ located at the shoreline. Since the UHS Makeup Water Intake Structure and the,
UHS E!ectrical Building arejý classified as asafety-related buildingsi4heyjt will be designed to
meet the requirements of Regulatory Guide 1.27 (NRC, 1976). The UHS Makeup Water Intake
Structure and the UHS Electrical Buildlng- a,•ji designed to be watertight to prevent internal
flooding of the buildings. The UHS Makeup Water Intake Structure and the UHS Electrical l
Building areis discussed in Section 2.4.10, Section 3.4.3.1 0, Section 3.8.5 and Section 9.2.5.1
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3.4.3 ANALYSIS OF FLOODING EVENTS

3.4.3.1 Internal Flooding Events

{No departures or supplements.1

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. EPR FSAR Section 3.4.3.2 states: "The Seismic Category I 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 UHS ElEtrical Building. Flooding of these StruEturesthis structure is
addressed in Section 3.4.3.10.1



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
Building -OEatien 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 EcetFical Building would experience flooding during a PMH. These-
Structures areThis 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 -
Eler•tical Buiding 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-
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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3.5.1.4 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 I structures that make up the U.S. EPR standard design meet the most
stringent Region I 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 1 E-07 per year. Region I 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 I structures.

< Text suppressed for clarity >

Likewise, the U.S. EPR standard design of all Category I structures outside the NI base mat are
constructed of reinforced concrete and all wall and roof slabs meet the Region I design-basis
missile spectrum, including the automobile missile guidance 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 I Ultimate Heat Sink (UHS) Makeup Water Intake Structure
and UHS 'elctrcial Building -arcj 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 elevations.

Thus, by the standard U.S. EPR meeting the Region I 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.}



Table 3.9-1 -{Site-Specific Inservice Valve Testing Program Requirements)
(Page 1 of 5)

Valve AM: ASME OM

Identification Description Naive Function
Number'

30PED1O AAOQ1 A IUHLS Makeu--p Water PumAp 1 DiearAOY

3OPP6 G A AOQ2A UHS Maeup Wate Pup1R ratian MAOV

30PED! O AAOO5 A UJHS Makeup Water Train 1 Test Bypass lselatienr

3kOPPI1 OAA201 A UHMS MaIke up Water PumFnp 1 C h P k V alv.e
3OPE2O AO~ A HS Makeup Water PumRP 2 DSEehargc MOV

3OE20 AAO02 A4 UHS Makeup Water Pump 2 ReEirculation MOY

3OPEDO AAQ5 AUHS Makeup Water Train 2 Test Bypass leelatieon

3OP~D2OAA21 AUHS Makeup Water Pump 2 Check Valve
3OPED3 AAOO-A HMkupWtrPm3DicrgMO

3OPE3O AOO-A UHS Makeup Water Pump 3 ReEirEUlation MOV

3OPE3O AOO5AUHS Makeup Water Train 3 Test Bypass iselatia

3OPE3O A2O-A UHS Makeup Water Pump 3 Cheek Valve

3OEDO A -iA UHS Makeup Water Pump 4 DicchargeMAAV

3OPDI AAO-A UJHS Makeup Water Pumnp4IReireulatian MOV)

3OPEI 60-4O5A OHS Makeup Water Train I Test Bypass Iselatian+

30PEI A.45441.4 UHS Makeup Water PUmAp 4ChtEck V alve ý

-Ultimate Heat Sink 0UHS MaepitrSytm ri
30PEDIOAA002A UHS Makeup Water Pump Minimum Flow Valve

, Train 1

Valve
Type2

CK

BF

BF

Va.4eUS

Valve
Actuator 3

MG

MG

MG

MG

MG

MG

MG

MO

MO

MAO

MO

MA

Code
Class 4

3

3

3

3

3

3

3-

3

Code
Category'

A

A

A

A

A

A

A

A

A

A

A

A

-C-

Active/ Safety Test
Passive' Position Required8

^ • E-T-

- 0 C M

0)

-- r

o Oo CD
C--- Co

M1

A

A

A

A

A

A

A

A

-A

A

A

A2

42

C_

G

C

C_

OC

P-4

E--

P4

ET

P4

ETp.4

P4

PT

P4

ET-

P4

" E-T-

E-t

P4

Test
Frequency' omet

-2

2Y

24

2Y

20

20

Se0Nt
204-

I

BF MO 3 B A 7 C
P1 2Y



Table 3.9-1 -{Site-Specific Inservice Valve Testing Program Requirements)
(Page 2 of 5)

Valve ASME ASMEOMValve Valve ode Cd Active/ Safety Test TestIdentification Description Naive Function 2 Actuator e Cde aComments
Number 1 Type' ClasstCatgory Passive' Position7  eurd Frequency'Number' Cls Caegr t

30PED10AA190A 'UHS Makeup Water Pump Air ReleaseNacuum ET 2Y
Breaker Valve Train 1 RV SA 3C A O/C LT loY

CD

-.-, C:)
-4 '

01

30PED1 -AA21A UHS Makeup Water Pump Discharge Check
Valve Train 1

3OPED10OAA001 A UHS Makeup Water Pump Discharge Isolation

!Valve Train 1
-H Mkeup Wae ump IitialFill CecVav

Train 1

UHS Makeup Water Pump Initial Fisolation
:Valve TrainlI

CK SA 3 C

BF MO

CK SA

GTI MO

'BF MO

3 B

A

A

A

PL
ET

ET
0__PLI

P1

CET
3 C

...... .AA6A . ,,

Valve

`HQ AM akeu UWater 6 e-um ischargeStra-in e-r...

I

3 B A

3 B A

3 B A

E T
P1

C
P1

C
* P1

0 ETPJPl

2Y

_Q_

Q_

2Y

2._Y

S 2Y

2Y

2Y
Debris Removal Valve Train I -_: ..................... !"• MakeupWater Pum-isch•ar-e'st-rainer .... -•
Isolation Valve Train 1

Ultimate Heat Sink (UHS) Makeup Water System - Train 2
i~ramn " " an- -

3OE2AAOA Bre akeup WatveTrai Pum MiimmloVVlv
BF

Train 2

Breaker Valve Train 2 RV

3OEDOA2O UHS Makeup Water Pump Discharge Check
ValveTrain 2CK

= PED2OAAOO1i UHS Makeup Water Pump Discharge Isolation BF
Valve Train 2 --

UHS Makeup Water Pump Initial Fill Check Valve C
Train 2 _

UHS Makeup Water Pump Initial Fl slto
ValvelTrain2 G

30PED20AA005A UHS Makeup Water Train 1 Test Bypass Isolation
ValveBEF

30PED20AA006A UHS Makeuo Water Pump Discharge Strainer GT
Debris Removal Valve Train 2

MO

MA

SA 3

SA

_ MO

3

3_

B_

C

C

B

C

B

P I

A O/C JL
- P1

FTLA 2Y
2Y

MY

2Y

Q2

2Y

5A_

MO 3

A O

A 0

A C

A

A C

ET

PJ

ET

ET

P1

P1

MO B

2Y

2Y

2Y
MO 3 B A C



Table 3.9-1 -I{Site-Specific Inservice Valve Testing Program Requirements)
(Page 3 of 5)

Valve ASM ASME OM
Valve Valve E E Active/ Safety Test Test

Identification Description Naive Function Tp 2 Atao 3  Code Code asie Poton RqurdFeunCy mmntNumberI i • i ~~~~Type • Actuator 3•Cas Cteoysi Passive' l!Position 7Required" .I Frequency' •Cmet

Number~', Cls• CategoryE
UHS Makeup Water Pump Discharge Strainer ** T2Y

Cc 0W

00
0 OD CD

01Li

SIsolation Valve Train2 2 ILL _

Ultimate Heat Sink (UHS) Makeup Water System - Train 3

46OPEdOAAOO2A UH S Makeup Wate-r PumD _ Miiu FlowValve
Train 3 -B

30PED30AA190A UHS Makeup Water Pump Air Release/Vacuum "
Breaker Valve Train 3 RV SA 3

B

B

C

V 0-L P1 2Y

A- C

A 0/C

A ! 0

P1

P1

FT

J

CK
Valve Train 3

Valve Train 3 -_

UHS Makeup Water Pump Initial Fill Check-Valve
'Train 3

-UHS Makeup Water Pump Initial Fill Isolation GT
Valve Train 3

30PED3iAA060A iUHS Makeup Water Train 1 Test Bypass Isolation
,Valve

30PED30AA006A UHS Makeup Water Pump Discharge Strainer
Debris Removal Valve Train 3

I UHS Makeup Water Pump Discharge Strainer B_
Isolation Valve Train 3

Ultimate Heat Sink (UHS) Makeup Water System - Train 4

SA 3

MO

SA 3

B

MO

MA

3-

3

3-

3-

3

B

__ P1

A- C ET

ET
Pi

P1
A- C__ E-

P1

FT
A P1

A- 0/C U_
P1

Q_

2Y

2Y

QY

QY

2Y

2Y

QY
2Y

Q_
2Y
2Y

2Y

Q_

2Y

2Y

l ......• y .

S 2Yg

i. 2Y

3OPED_4bAAOO2A 'UH-S M-a-k-e-u-pW-a-te r Pum~p Minimnum Flo~w V~al1ve'
BF MO B

3OPED40AA201A

3OF40AA 001 A

Train 4

Breaker Valve Train 4 5A

UHS Makeup Water Pump Discharge Check
SValve Train 4

i UHS Makeup Water Pump Discharge Isolation BF
Valve Train 4

UHS Makeup Water Pump Initial Fill Chec-kValve-
T_ iA." CK 5A

B

3- C__

A-

A-

0 .__EL

PI

EL



Table 3.9-1 -{Site-Specific Inservice Valve Testing Program Requirements}
(Page 4 of 5)

Valve ASME ASME OM
VleValve Valve ASE AM M Active/ Safety i Test TestIdentificationi Description/Naive Function Type Actuate Code Code CommentsIdentificationbDer Naive Functn Type' -Actuator 3 Class Categ Passive' Position 7 Required 8 Frequency'Number' Class4  Category~

UHS Makeup Water Pump Initial Fill Isolation TGT MO B FT
Valve Train 4 P1 2_Y30PED40AA005A UH.S Makeup Wat~er Train 1 Test Bypass Isolation B i M 3 CET ....... •_ ...... ..................

B-F MO 1 B- CATValve P1 2Y
~6Dio~o6~UHS Makeup Water Pump Discharge Stria~inýe E T2

Debris Removal Valve Train 4 G MO 3 B P1 2Y
UHS Makeup Water Pump Discharge Strainer B ET 2Y
Isolation Valve Train 4 BF MA 3 B P 2 P1 2Y

Miscllaneous Manual Valves

UHS Makeup Water System Manual Valves vT -2Y2 See NoteVarious MA 3BP 0/P1Y1

CD3

o ao

m
0
0

U1

CD

01



Table 3.9-1--{Site-Specific Inservice Valve Testing Program Requirements}
(Page 5 of 5)

Valve AM SEO
Valve Valve E O Active/ Safety Test Test

2 Att~ Cod Code Passive' Position 'Required"~Feuny
Number 1  Type cuaor Class 4  Category P Comments

Notes:
.. -Te U. S. EPR subscribes to the Kraftworks Kennzeichen System (KKS) for coding and nomenclature of SSCs.
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-1 300

-6.- AsMF fin&t ioic ate go ry a-sdefined n 'ASME OM°Cod e•O•4S-Su-secio"n 1 3 TA,--2O 5 ..
7. 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
P1 - 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-1 482, 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)
1 QY- 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.

"OC

0 O

o oM
01

I

I
I
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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 EIf- tc.• al Building; and

* 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)

i Local Area Radiation
Loa ra EQ iEQ Designated EQ ProgramName Tag KKS ID E Enironment iEDegntd Safety Class iE rga

Tag Number Environment Function Designation
(Equipment Description) (Room (note Zone( (Note 4) (

_____(Note Location) (Note 2) (Note 3) (Note 5)

M 0 C:
(a 0

o OD CD
01Ycy

Ultimate Heat Sink (UHS) Makeup System
Train 1

UHS Makeup Water Pump Train 1
UHS Makeup Water Pump Motor Train 1
UHS Makeup Water Pump Discharge Pressure Instrument

Root Valve Train 1

UHS Makeup Water Pump Discharge Pressure Instrument
Train 1
UHS I-MaeUp W ater Pump Dis charge FlowEl e ment I~n'strume nt

Root Valve I Train 1
UHS Makeup Water Pump Discharge Flow
Element/Instrument Train 1
UHS Mak-eupWater Pum mDischarge FlowEleme ntInst rume-nt
Root Valve 2 Train 1
UHS Makeup Water Pump Minimum Flow Valve Train 1
UHS 5Makeup water Pump- Minimum Flow Valve Mot~or..............

.Actuator Train 1
UHS Makeup Water Pump Minimum Flow Line Orifice Plate
Train 1
UHS Makeup Water Pump Air ReleaseNacuum Breaker Valve.
Vent Valve Train 1

UHS Makeup Water Pump Air Release/Vacuum Breaker Valve.
Isolation Valve Train 1
-U0HS Ma keup Dwat•er- ump-A~i r el~eease/Vacu-um B.re-aker Valve•

Train 1
UHS MakeupWater Pump Discharge Check Valve Train I

U0HS M~aieup Wat er Pum'p Discha-rg -i's'olati on nValveTr ai n 1 .....

Actuator-Train 1

UHS Makeup Water Pump Initial Fill Check Valve Train 1

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

30PED1OAPOO1

30PED1OAPOO1

30PED1OAA303

30PEDIOCPOO1

30PEDI OCF003

30PED10OAA002

30PED10AA002

30PED1OAA190

30PED10AA201

30PED10AA001

30UPF01001

30UPF02001

30UPF02001

30UPF02001

30UPF02001

30UPF02001

" 30UPF02001

. 3oUPFo2001

30UPF02001

30UPF02001

30UPF02001

30UPF02001
30UPF02001

30UPF02001

30UPF02001

30UPF02001

M
M

M

M

M

M

ES

ES
S'
Sl

S C/NM

S _C/NM

S C/NM

S

M

M

SI

ES SI Y(5)

MS I ~C/NM ~ Y(5)

Y(5)

Y(5)

M

M

M

ES SI

ES SI

ES I SI

S

s

C/NM

C/NM

C/NM

M ES s _

M ES SI
s

C/NM

C/NMM

M

M
M

M

M

M

ES

ES

ES
ES

ES

ESS

SI

SI

SI

SI

S5

Y(5)

Y(5)

Y(5)

Y(5)

Y(5)

Y(5)

Y(5)'

Y(5)

Y(5)

Y(5)

Y(5)

S C/NM

S C/NM

S C/NŽM

s C/NM_

Sj C/NM



Table 3.10-1 -(Seismic and Dynamic Q,ualifications of Mechanical and Electrical Equipment) -0 C M
(Page 2 of 18) (0 U

Locl Aea Q Rdiaion EQ Designated EQ ProgramNaeTgKKS ID ! EQ Environment EDeintdSafety ClassDeinto
Tag Number nvironmentFunctionDeinto

(Equipment Description) (Room (note Zone (Note4)Location) (Note 2) (Note 3)

hu Cn 0

N)0o,) I

Low Side Isolation Valve for AP Measurement Across Pump
Discharge Strainer Train 1
UHS Makeup Water Pump Discharge Strainer AP

Measurement Instrument Train 1

Hig Sie Io~-on Valve for AP Measurement Across Pump
Discharge Strainer Train 1

UHS Makeup Water Pump Discharge Strainer Train 1
LJHS Makeitn WMtpr Piimn rlischarcw• Strainor Mntnr Arh~latnr

Train 1
U-HS Maeu -Waýter Ump Discharge St-rainer Debris-FiIter....
Drain Valve 1 Train 1
UHS Makeup Water Pump Discharge Strainer Debris Filter
Drain Valve 2 Train 1
UHS Makeup Water Pump Discharge Strainer Debris Removal

Valve Train 1
UHS Makeup Water Pump Discharge Strainer Debris Removal
Valve Motor Actuator Train 1
*uHs M~ake Up Water Pump D-ischa rge st rainer Isoati~on-Valve ...

Train 1

uHS ~akeup waterSamp e-Con-nection Valve Train 1
UHS Makeup Water Building Pump Room Air Handling Unit
(AHU) Train 1

UHS Mýakeu Wter Build4ing Pmp oom AHU Fan Motor
Train 1

UH Mkep atr uidngAi Cold onene (4dC) Train

UHS Makeup Water Building ACC Fan Motor Train I
UHS Makeup Water Building ACC Compressor Motor Train 1
UHS M'~ak•e-u W•.a-terBuiling S--afety Rela-toed-Damp-er Trin-fd 1 ....

Pump Rom AH AP Masurement Across Filter Instrument
Train 1
Low Side Root Valve for AP Measurement Across AHU Filter
Train 1

30PED1OAA304 30UPF02001

30PEDIOCP002 30UPF02001

30PED10AA305 30UPF02001

30PED1OATOO1 30UPF02001

30PED10ATOO1 30UPF02001

30PEDIOAA405 30UPF02001

30PEDIOAA406 30UPF02001

30PED10AA006 30UPF02001

30PED1OAA006 30UPF02001

- 30UPF02001

- 30UPF02001

- 30UPF02001

-30UPF02001

-30UPF03001

-30UPF03001

-306666601

M M

M M

MM

M M

M M

M M

M M
MM

M M

M M

M M

M M

M M

m M

M M
M M
m M

M M

S 551

ES -$

ES SI

ES SI

ES SI

ES SI

ES SI

US~ 51

ES SI

ES SI

ES5 SI

ES SI

ES SI

ES SI

s C/NM Y(5)

S Y(5)

S C/NM Y(5)l

S C/NM Y(5)

S C/NM Y(5)

S CLC/NM Y(5)

S C/NM Y(5)

s C/NM Y(5)

S C/NM' Y(5)

S C/NM Y(5)

S C/NM. Y_5

S 'C/NM Y(5)

S 'C/NM Y(5)

S C/NM Y(5)

S C/NM_ Y(5)

S C/NM_ ;Y5)

S Y(5)

ES S S C/NM YW5)



Table 3.10-1-(Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment)
(Page 3 of 18)

Local Area Radiation--.r..Qo , -on Designated EQ Prog r.a.m.o
Name Tag KKS ID Environment EDeint ClassTag Number Environment Function Designation

(Equipment Description) (Room (Note 1) Zone (Note (N
Location) (Note 2)

-OC

o ao

Sp, Z

Cc'
01

High Side Root Valve for AP Measurement Across AHU Filter
Train 1

UHS Makeup Water Building AHU Supply Side Flow
Measurement Instrument Train 1
UHS Mjakeup- Waer Bilding TempratureiMeasurement
Instruments (All) Train 1
UHS Makeup Water Building Safety Related Tornado Dampers
(All) Train I

UHS Mkeu aerTravlin SceenWs Pum Sreen Wash
Isolation Valve Train I
UHS Makeup Water Traveling Screen Wash Pump Screen Wash
Isolation Valve Actuator Train 1
UHS Makeup Water Traveling Screen Wash Pump Screen Wash
Alternate Supply Valve Train I
UHS Makeup Water Traveling Screen Train 1

aurement (All)
Train 1

UHS Makeup Water Pump Discharge Pressurelnstrument

Root Valve Train 2

-UHS Makeu WaierPump Discharae Pressure Instrument
Train 2
UHS Makeup Water Pump Discharge Flow Element Instrument

Root Valve 1 Train 2

Element/Instrument Train 2
UHS Makeup Water Pump Discharge Flow Element Instrument

Root Valve 2 Train 2

UHS Makeup Water Pump Minimum Flow ValveTrain 2
UOHS SMakeup WVater P-ump -Mi ni mum •Flow valve Motor..........•
Actuator Train 2

M

M

M

M

M

I ES al S CL/NM YM5

M ES 51 Y(5)

ES ,1 5 Y(5)

ES 51 S C/NM Y(5)

_ Notoe• 6 NS-AO iC/NM Y_5)
(Se NS-AO C/NM Y(5)

- Note 6)

NS-AO C/NM; Y(5)
- Note 6) (See•

NSo-e O C/M Y5

M

M

30PED20AP001

30PED20AP001

30UPF0 1002
30UPF02004

M

M

M

M

M

M

M

M

M

M_

M

M
(See

Note 6)
NS-AO

NI 55-51 5 Y(5)

C/NM Y(5)
C/NM Y(5)

C/NM Y(5)

M

M

ES

ES
SI S

S

30PED20AA303 30UPF02004

30PED20CPOO1 30UPF02004

t, : •30UPF02004

30PED20CF003 30UPF02004

E A 2 30UPF02004

30PED20AA002 30UPF0200

M L ES SI S C/NMi Y(5)

E S a a.S Y(5

NM ES SJ S C/NM YM

M ES Y(5)

M ES S1 Sý C/NM Y(5)

NI 55 51 5 C/NM: YS)

M ES SI S C/NM Y(5)30PED20AA002 30UPF02004 M



Table 3.10-1 -(Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment)
(Page 4 of 18)

SLocal Area EQ Radiation EQ Designated EQ Program
Name Tag KKS ID Environment Safety Class(EquipmenT DescrTag Number (Room Environment Z Function • CasDesignation(Equipment Description) i (Room ; Nt ) Zone i Nt ) i(Note 4) (oe5

(Note 1) (oe) (Note 3) (te) (NoteS5)_ _ _ _ __ __ Location) (Note 2)

UHS Makeup Water Pump Minimum Flow Line Orifice Plate _ •nl D~nonnA R AA C CI v

-ocm
(a 0

M01

o OD CD
h0 ( 1 I

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

Vent Valve Train 2

UHS Makeup Water Pump Air Release/Vacuum Breaker Valve,
Isolation Valve Train 2

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

UHS Makeup Water Pump Discharge Check Valve Train 2

UHS Makeup Water Pump Discharge Isolation Valve Train 2

UHS Makeup Water Pump Discharge Isolation Valve Motor
Actuator Train 2

UHS Makeup Water Pump Initial Fill Check Valve Train 2

UHS Makeup Water Pump Initial Fill Isolation Valve Train 2

IvJ

- 30UPF02004 M

- 30UPF02004 M

30PED20AA190 30UPF02004

30PED20AA201 30UPF02004 _M

30PED20AAOO1 30UPF02004 M

30PED20AAOO1 30UPF02004 M

- 30UPF02004 M

. .- . 30UPF02004 .

- 30UPF02004 M

30PED20AA304 30UPF02004 M

30PED20CP002 30UPF02004 M

M ES 51 5 C/NM Y(5

ES 51 !S C/NM Y(5)

I..-..

M

M

M

M

M_M

M

ES

ES

ES
E-S

ES

51

SI

SI

SI

S C/NM

S C/NM

S C/NM

! s C/NM

S .C/NM
UHS Makeup Water Pump Initial Fill Isolation Valve Motor

Actuator Train 2

Low Side Isolation Valve for AP Measurement Across Pump
Discharge Strainer Train 2
UHS Makeup Water Pump Discharge Strainer AP
Measurement Instrument Train 2

-High-Sidae-Is-olat-ion Valve for AP•Measurerment AcrossPump
Discharge Strainer Train 2

UHSM akeu Water Pugm Discharge Strainer Train 2
UHS Makeup Water Pump Discharge Strainer Motor Actuator
Train 2

UHS Makeuo Water Pump Discharge Strainer Debris Filter

Drain Valve 2 Train 2

UHS Makeup Water Pump Discharge Strainer Debris Removal
Valve Train 2
UHS Makeup Water Pump Discharge Strainer Debris Removal
Valve Motor Actuator Train 2

M

M

ES SI S C/NM

ES SI S

ES- 51 5l C/NM

Y(5)
Y(5)

Y(S_

Y(5)

Y(5)

Y_51

Y(5)

Y(5)

Y(5)

Y(5)Y_5)

30PED20AA305

30PED20AT001

30PED2OAA40S

30PED20AA406

30PED20AA006

30PED20AA006

30UPF02004

30UPF02004

30UPF02004
€

30UPF02004

30UPF02004

30UPF02004
S30UPF02004
S30UPF02004

M

M

M

M

M

M

M

M

M

M

M

M

ES SI i S

ES S/ S

ES SI1

C/NM

C•NM

,C/NM

SI S C/NM

M

M

ES

ES

sl 5 C/NMi Y(5)

SI S C/NM Y(5)



Table 3.10-1 -{Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment)
(Page 5 of 18)

~Local Area RadiationLocl Aea EQ EQ Designated EQ Program
Name Tag TgNme KKS ID Environment Sft ls

Name Tag Tag Number KS iD Environment Eniomn, Function ae CssDesignation
(Equipment Description) , (Room Zone note (Note 4)3not

_ _ __ Location) (Note 2)(Note 1) (Note 3) (Note 5)

UHS Makeup Water Pump Discharge Strainer Isolation Valve

-1)0 C M
0) Z :3

o- 0ý) CD

h(31 i

Train 2
UHS Makeup Water Sample Connection Valve Train 2

UHS Makeup Water Building Pump Room Air Handling Unit
(AHU) Train 2
UHS Makeup Water Building Pump Room AHU Fan Motor

Train 2

UHS Makeup Water Building Air Cooled Condenser (ACC) Train

iUUi'iUIUU4

30UPF02004

30UPF02004

30UPF02004

30UPF03004

M

M M

ES_ _51 %ý _S C/NM V Y

M M

AA AA

S
S

Y(5)ES SI

ES SI

C/NM

C/NM'w Jv•2

UHS Makeup Water Building ACC Fan Motor Train 2 - ! 30UPFO
UHS Makeup Water Building ACC Compressor Motor Train 2 - 30
UHS Makeup Water Building Safety Related Dampers Train 2

Pump Room AHU AP Measurement Across Filter InstrumentTrain 2

Hih Side Root Valve for Ap Measurement Across AHU Filter I
Train 2

USMakupWatrBildngAHU Supply ide Flo

Low- ih-- e-Ro--t VaIve-r MPIVeasurem-ent cross#-L le . .... ..... .. i..
Train 2

Measurement Instrument Train 2

UHS Makeup Water Building Temperature Measurement

Instruments (All) Train 2

UHS Makeup Water Building Safety Related Tornado Dampers

(All) Train 2
UHS Makeup Water Traveling Screen Wash Pump Screen Wash

Isolation Valve Train 2

UHS Makeup Water Traveling Screen Wash Pump Screen Wash
Isolation Valve Actuator Train 2
UHS Makeup Water Traveling Screen Wash Pump Screen Wash

Alternate Supply Valve Train 2

UHS Makeup Water Traveling Screen Train2

in-UHSMakup atr InakeStructr Level Masu remn Al
Train2

UPFO

30044 M

3004 M

M

M

M

M

l__

M
M
M

M

M

M

ES SI S C/NM Y_5)

ES SI S C/NM Y(5)

ES SI S C/NM Y(5)

ES SI _S Y(5)

ES 51 C/NM Y(5)

ES SI S C/NM Y(5)

ES sI s Y(5)

ES SI S Y(5)

M M

M M

M

M

M

M

M

M

M ES SI S C/NM Y(5)

M (See NS-AO C/NM Y(5)
Note 6)

(See

- Se NS-AO C/NM Y(5)

(See
M NS-AQ iC/NM Y(5)

ES SI 5 Y(5)

M

i M



Table 3.10-1 -(Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment)
(Page 6 of 18)

Local Area RadQiatnironmetiSft ls
oERadiation EQ Designated I EQ Program

Name Tag T KKS ID Environment Function Designation
(Equipment Description) (Room j Zone (Note4) Nes)

(oLocation) _(Note_1)_ (Note 2) (Note 3) (Note 5)

-~0 C M

CF CO

o o~ CD
01

Train 3

UHS Makeup Water Pump Train 3
UHS Makeup Water Pump Motor Train 3

UHS Makeup Water Pump Discharge Pressure Instrument
Root Valve Train 3
UHS Makeup Water Pump Discharge Pressure Instrument

Train 3

UHS Makeup Water Pump Discharge Flow Element Instrument
Root Valve 1 Train 3

UHS Makeup Water Pump Discharge Flow
Element/Instrument Train 3

UHS Makeup Water Pump Discharge Flow Element Instrument'

30PED30APO01

30PED30AP001

30PED30AA303

30PED30CP001

30PED30CF003

30UPF01003

30UPF02006

30UPF02006

30UPF02006

30UPF02006

30UPF02006

M

M

M

M

M

M

M

M

M : ES

M ES

M ES

SI
SI

5-1

S
Ss_

C/NM Y(S)
C/NM Y(5)

C/NM Y(5)

Y(5)

C/NM Y(5

Root Valve 2 Train 3 -

UHS Makeup Water Pump Minimum Flow Valve Train 3 V30PED3OAA02 30UPF02006

UHS Makeup Water Pump Minimum Flow Valve Motor 30PED30AA002 30UPF02006
Actuator Train 3

UHS M-a keu Water Pump Mini um FlowLine Orifice Plate .. 30.PF02006

Train 3

UHS Makeup Water Pump Air Release/Vacuum Breaker Valve,
Vent Valve Train 3

UHS akep Waer umpAir elese/Vcuu BrakerVale -30UPF02006

Isolation Valve Train 3
-6l-iS--Ma-k<e u•-p-•a-t e-r •,Pu-m-p-A-ir--el~e-ea-se--a-cuu um- B rea ke__rVa Ive!HM WB Ve 30PED30AA190 30UPF02006

UHS Makeup Water Pump Discharge CheckValveTrain 3 30PED30AA201 30UPF02006

UHS Makeuo Water Pump Discharge Isolation Valve Train 3 30PED30AA001 30UPF02006 I
UHS Makeup Water Pump Discharge Isolation Valve Motor E~AQ1 3UF26

Actuator Train 3

UHS Makeuo Water Pump Initial Fill Check Valve Train 3 - - - 30UPF02006

UHS Makeup Water Pump Initial Fill Isolation Valve Train 3 30UPF02006

UHS Makeup Water Pump Initial Fill Isolation Valve Motor - 30UPF02006
Actuator Train 3

M ES
M ;ES

M UES

M ES

M ES

M ES

l _Ss1 s

- SI SsI s

sJ SI _s

C/NM

C/NM

C/NM

M

M

M

M

M

M

M

M

M

M ES

! M__ _, ES

M ES

M ES
M
M ES

M EL
... . . . . . . - . ..M; . . .

SI S C/NM

SI S C/NM

SI S _C/NM

SI a S C/NM
SI S C/NM

SI 5 CNM

sI s C/NM

51 !S C/NM

Y(5)

Y(5)

Y(5)

Y(5)

Y(5)

Y(5)

Y(S)

YL51



Table 3.10-1--{Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment)
(Page 7 of 18)

fLocal Area iRadiation
Name Tag i Loa Aa EQ R i EQ Designated EQ Program

KK I Environment 5Safety ClassDeinto
Name Tag Tag Number KK D EvrnetEnvironment Function ae CssDesignation

(Equipment Description) (Room Zone (Note 4)(EupmnLe(oatom (Note 1) (Note 3) (Note 5)
-Location) (Note 2) i

ODcm

0 OD0 CDh a, 0
oY]

_) X

Low Side Isolation Valve for AP Measurement Across Pump
Discharge Strainer Train 3

Measurement Instrument Train 3

High Side Isolation Valve for Ap Measurement Across Pump
Discharge Strainer Train 3

UHS Makeup Water Pump Discharge Strainer Train 3

UHS Makeup Water Pump Discharge Strainer Motor Actuator
Train 3

UHS Makeup Water Pump Discharge Strainer Debris Filter
Drain Valve 1 Train 3
UHS Makeup Water Pump Discharge Strainer Debris Filter

Drain Valve 2 Train 3

UHS Makeup Water Pump Discharge Strainer Debris Removal
Valve Train 3

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

UHS Makeup Water Pump Discharge Strainer Isolation Valve
Train 3

UHS Makeup Water Sample Connection Valve Train 3
ý-UHS Mavkeup ýWate-r Buýild in P u mp Roo Ar- Ha .ndl-i -ng -UnIi t
(AHU) Train 3

UHo MeuWaeBuligPmRom A HU Fan Mo to r
Train 3
UHS Makeup Water Building Air Cooled Condenser (ACC) Train

UHS Makeup Water Building ACC Fan Motor Train 3
UHS Makeup Water Building ACC Compressor Motor Train 3
UH-S M~akeup Water Buididng Safety Relatedi Da mpers (All) .....

Train 3
Pump Room AHU-AjP -Mea surem-ent Across FiI•er Instru ment
Train 3

Low Side Root Valve for AP Measurement Across AHU Filter
Train 3

30PED

30PED

30PED

30PED

30PED

30PED

i30PED

i30PED

3UAA3U4 3PuuFr-uzuuo

30CP002 30UPF02006

30AA305 30UPF02006

)30AT001 30UPF02006

)30ATOO1 30UPF02006

30AA405 30UPF02006

30AA406 30UPF02006

30AA006 30UPF02006

30AA006 30UPF02006

3A 6 30UPF02006

_- 30UPF02006

- 30UPF02006

- 30UPF02006

- 30UPF03006

S. .30UPF03006

- ~ 30UPFO3006

M

M

M

M

M

M

M

M

M

M

M

M

M

ES

ES

ES

ES

ES

ES

M

M

M

M

M

M

M

M

M

M ES

M ES

M_ ES

M ES

M ES

M ES

M ES

M ES

M ES

M ES

M_ ES

M ES

M ES

sm

sm

sm

slmS1
sli

sI

sI

SI

SI

SISl

SI

SI

SI

sI

s i

s] I

S

C/NM Y(5)

C/NM Y(5)

C/NM Y(5)

C/NM .! YN
C/NM Y(5)

C/NM Y(5)

C/NM Y(5)

C/NM Y(5)

C_Z_N_ 7c i
C/NMI Y(5)

C/NM, Y(5)C/NM Y(5)

C/NM -~Y(5)

C/NM: Y(5)

C/NM, Y(5)

Y(5)

C/NM Y(5)M



Table 3.10-1-(Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment)
(Page 8 of 18)

Local Area RadiationEQ Rdain EQ Designated 1EQ ProgramName Tag t KKS ID Environment ; Safety ClassTag ID Environment Function Stl Designation(Equipment Description) Tag Number (Room Environment Zone n (Note 4)(Note 1) (Note 3) (Note 5)Location) _ (Note 2)

High Side Root Valve for AP Measurement Across AHU Filter-- ftA I AI I1 C

01) Z :

(as 0
CD 0

rN) 20)
0 O~ D

ftcy, C

Train 3
UHS Makeup Water Building AHU Supply Side Flow

Measurement Instrument Train 3

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

UHS Makeup Water Buildino Safety Related Tornado Damoers

M

M

M

M

M ES

M

M E

AI'i!

Train 3

UHS Makeu -water Traveling Scree n washPu-moScreen Wash
Isolation Valve Train 3

UHS Makeup Water Traveling Screen Wash Pump Screen Wash
Isolation Valve Actuator Train 3UIHS Makeup Wat'er~lraveling Screen wash Pu-mp-Screen wash-i.... -...

Alternate Supply Valve Train 3

UHS Makeup Water Traveling Screen Train 3

UiHSMakeuo Water Intake Structure Level Measurement (All)

J-L.) L

M

M M

M M

_- M

M

OUPF02008 M

OUPFO02008 M

7

7

M

M

M
M

ES

ES

No

No

No

No

SI S Y(5)

SI CNS I Y(5)

te 6) NS-AO :C/NM Y_5

'See

NS-AO C!NM Y(5)te 6)

;NS-AO C/NM, Y(5))te b)

NSe6) C/NM' Y(5)

Train 3
Tra~in4

UHS Makeup Water Pump Train 4

UHS Makeup Water Pump Motor Train 4

UHS Makeup Water Pump Discharge Pressure Instrument
Root Valve Train 4
UHS Makeup Water Pump Discharge Pressure Instrument

Train 4
UHS Makeup Water Pump Discharge Flow Element Instrument
Root Valve 1 Train 4

UHS Makeup Water Pump Discharge Flow
Element/Instrument Train 4
UHS Makeup Water Pump Discharge Flow Element Instrument

Root Valve 2 Train 4

UHS Makeup Water Pump Minimum Flow Valve Train 4

HtS •akeup WateirnPum 4Minmum Fow-Valv Motor
Atuator Tan 4

30PED40AP001

3OPED40APOO!

30PED40AA303

30PED40CPOO1

3

51 ~C/NM~
s 'C/NMI Y(5)

S IN Y(5)
. . . . .. . . .. .. .. .. ° .. .. . . ..

Y(5)

M U 51

30PED40CF003

30PED4OAA002

30UPF02008 M M

30UPF02008 M M

30UPF02008 M M

30UPF02008 M

30UPF02008 M M

51

.. . 5.. . ... . .

S

C/NM Y_5)

Y(5)~LNM~

ES I ~C/NM; Y5



Table 3.10-1 -{Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment)
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: •Local AreaRaitoName Tag EQ Radiation EQ Designated EQ ProgramNaTamNumer KKS ID i Environment iEDegntd Safety Class einto
Loca Area:r EQvion enviomn Function s einto

(Equipment Description) (Room Environment Zone (Note 4)
(Note Location) Ne (Note2) (Note 3) 4 (Note 5)

UHS Makeup Water Pump Minimum Flow Line Orifice Plate ..... .. -.

-O C rt
aI) Z :

(a 0 C
o 0oCJ 0

C71

Train 4
UHS Makeup Water Pump Air Reiease/Vacuum Breaker Valve.

Vent Valve Train 4
UHS••MaeupWater Pump AirlRelease/acuum Breaker Valve.

Isolation Valve Train 4
UHS Makeup Water Pump Air Release/Vacuum Breaker ValveaW~er~rnýiý I~ae~auu ~ke ly 30PED40AA19O 3
Train 4

UHS Makeup Water Pump Discharge Check Valve Train 4 33PED40AA201 3

UHS Makeup Water Pump Discharge Isolation Valve Train 4 30PED40AAOO1

UHS MkeupWater Pump Discharge Isolation Valve Motor
30PED40AA001 3ActuatorTrain4

UHS Makeup Water Pump Initial Fill Check Valve Train 4 3

UHSMakeu WaterPum nta Fl Isolation Valve Train 4 - 3
UHS Makeup Water Pump Initial Fil Isolation Valve Motor -

Actuator Train 4

Low Side Isolation Valve for AP Measurement Across Pump P,30PED40AA304 3
Discharge Strainer Train 4

UHS Makeup Water Pump Discharge Strainer AP
Measurement Instrument Train 4

High Side Isolation Valve for AP Measurement Across Pumpu• na t •a • ,r~c'-r-e~a~nr'r'n"30PED40AA305 3
Discharge Strainer Train 4

LJR M~~~i W~~rPijn Och~noStrinp Trm Th~flnA~1------

QUU PIUZUU WM

OUPF002008 kM M ES 51

M ES SI

S

s

Y(5)

CINMM Y5

'C/NM :(5OUPF02008

OUPF02008

OUPF02008
OUPF02008

*OUPF02008

O0UPF02008
OUPF02008

.OUPF02008

OUPF02008

OUPF02008

.OUPF02008

OU1PFO2nn8

M

M

M
M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

ES

E-S
M ES

M ES 51

M ES SI

M ES SI

s

S

S

_S

S

CINM

C/NM
C/NM

C/NM

C/NM

C/NM

CINMM

M

M

M

_M

ES SI

ES SI

ES 51

E.S SI

ES 5S
UHS Makeup Water Pump Discharge Strainer Motor Actuator
Train 4 30PED40AT001 30UPF02008

UHS Makeup Water Pump Discharge Strainer Debris Filter

Drain Valve 1 Train 4 30PED40AA405 30UPF02008

UHS Makeup Water Pump Discharge Strainer Debris Filter 3PE4A46-0UF08-Drain Valve 2 Train 4

UHS Makeup Water Pump Discharge Strainer Debris Removal 30UPF02008
- VlveTran 4•.30PED40AA006 30UPF02008

Valve Train 4
'U45 Mk6eupWater 6PrupDischarge Strainre, ebris RemovalValve Motor Actuator Train 4 30PED40AA006 30UPF02008

M ES SI

_M ES 5

M EUS 51

M ES 51

M ES SI

S ICNM

S

S C/NM

s iC/NM

SCINM

S CNM

S CINM

SC/NM

SC/NM

- Y(5)

Y(5)

Y(5)

- Y(5)

XY(5)

- Y(5)

Y(5)

Y(5)

Y(5)

i Y(5)

Y(5)

Y(5)

4--5-

- Y(5)

- Y(5)



Table 3.10-1 -(Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment)
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Local Area Radiation
Name Tag ! • KKS ID } EQ irm EQ Designated y EQ Program

Tag Number Environment Function Safety Class Designation(Equipment Description) 1)(Room Zone ( 4)i Location) (Nt 2)

UHS Makeup Water Pumnp Discharge Strainer Isolation Valve ii

(a) 0
CD 0

h L1

Train 4
UHS Makeup Water Sample Connection Valve Train4

UHS Makeup WaterBuilding Pump Room Air Handling Unit

(AHU) Train 4

UHS Makeup Water Building Pump Room AHU Fan Motor
Train 4
UHS MakeuD Water Buildina Air Cooled Condenser (ACC) Train

= i30UPF02008 M

6Wý MaI66D %Aliýr ldiný k6 o riýe n s er (kC Train
4
UHS Makeun Water Building ACC Fan Motor Train 4

-UHSMakeup Water BuildingACCComresso Motor n ....Train 4
UHS Makeup Water Building Safety Related Dampers Train 4 ........ •

Pump Room AHU AP Measurement Across Filter Instrument

Train 4
Low Side Root Valve for AP Measurement Across AHU Filter

30UPF02008

30UPF02008

30UPF03008

30UPF03008

30UPF03008

M

M

M

M

M

M

M

M

M

ES

ES-

ES

ES

SI

SI

SIl

=L. -

S CLNM Y(5)

S LIŽ.IM Y(51

S C/NM

M ES s C/NM
M ES SI S C/NMI

M ES S/ ! C/NM

M ES SI aM

Train 4

High Side Root Valve for AP Measurement Across AHU Filter
Train 4

UHS Makeup Water Building AHU Supply Side Flow
Measurement Instrument Train 4
UHS Makeup Water Building Temperature Measurement

Instruments (All) Train 4

Train 4
UHS Makeup Water Traveling Screen Wash Pump Screen Wash
Isolation Valve Train 4

UHS Makeup Water Traveling Screen Wash Pump Screen Wash
Isolation Valve Actuator Train 4

UHS Makeup Water Traveling Screen Wash Pump Screen Wash
Alternate Supply Valve Train 4

UHS Makeup Water Traveling Screen Train 4

UHS Makeup Water intake Structure Level Measurement (All)
Train 4

M M ES -1 S C/NM

M M ES SI S C/NM

M M ES SI S

M M ES SI S

M M ES SI S 4 C/NM*

(See

M M NS-AO C/NM"
,Note -6

M M NS-AO C/NM

MM M ES SINM

Y(5)

Y(5)

Y(5)

-Y(5)"

Y(5)

Y(5)

Y(5)

Y(5)

Y(5)
Y(5)

Y(5)

Y(5)

Y(5)

Y(5)

_M _M ES 51 _S i Y_5)



Table 3.10-1 -(Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment)
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Local Area Radiation
Name Tag KKS ID E Environment E Safety Class EQ ProgramTag Number Environment Zone Function Designation(RoomZoe i(oe4(Euimetesritin)(Note 1) (Note2) Lt3) (Note5)

_J_...________ .__ ..__ ___ _..__./.. __Location) (Note 3( ot4)N e
Ultimate Heat Sink (UHS! Maket.1 (M.1-0 Srt-em

0 C mZ
CD) 0

w CF )

0o D CD
h Cj1 

7 101l

UH nuppdsh i ltan1
,UH pp fl ew .. train 1

UHS pp test isoI train 1

'Spp air rclVi train 1
UHS rn/u pp di h Ehk -I- train

UHS ,'u p dEh pres train 1

3OPED1OCPOO3 hi sidc tist"a '

i,-1n•r-i orw:: La ,.r.-J, • .,i.-

!30PEDIOAAOO1 ý30UPF01001 !'M

30PEDIOAA052 30UPFO1OQI0 4M

30PED!0AAO3 3 _

v30PEDIOAA!90 304JF ._-0.G M

1 ?3OPED1OAA2O1 3OUP-F1O1D•,OI r M

13OPEDIOAA303 30UPFO1001 7M

30PED1OAA304 AO4F--Q-~

~3GPF0+GAA44-4 >Q14PUO4Q ým

trPnlI Q30UPF01001 M

-30RA-02F.G4 3 1~1 im

4÷ )PED 1 A•i•A 21 32El-lIDEIIl1n1 iM~30PEDIIAH0029 i3UPFO1-O1- ýM

-ri-1 30PED 1 AHOOK 3OU4jO4OO1- nn

.30PED: i AH0-2AD .Q1Qr I n M

.3.PED. 0AA105 - Ql-OQ-1- M

M
M
M
M

'M

A4
M

M

M

_M

M

M

A4

M4

SE--S f•,-

Es

Es _S

ES &I

aress

e; s;..i.d;eO,[r

CA( / I I s-dC 19/%, &m . I - h

E-S

,E-S 54A~

_S

-S

... . S .

Y(5

§ M

vf54

Y4-%

Y451

~e~eHea~e*

Dcbri: Filtcr Drain VaI"~ 1

~ev~



Table 3.10-1 -(Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment)
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Local Area EQ Radiation

Name Tag KKS IDN b Environment cEQ Designatedo
(Equipment Description) Tag Number (Room Environment Zone Function aoe class esignation

Location) (Note 1) (Note 2 (Note 3) ( (Note 5)Loain (Note 2)

"uc

C1)O
Co
o C)

01

DebriS Falter Dairn 1.1-azcvol

UHS miu F• desch orss• it~n
30PID20CP r 2 ' ... ; ;~-I.-•.

30PED20CPO02 lW Side :isc

•no~r'•nrnn w -,ofe-tes

CHSAI mU raI t 2,

S, I. HS mi!' sden c r t
'HS dif treo csid rpt ! tra

W^OU•MS- S•dei[ +"r

.......... A 401 O ... O..... O M

30PED20AAOO5 3OU7T M

!36 FGQQ2 M

,30PED2.AA34,04 PnAPOc ' M

230PED2!AA30! Q30'JPFOU-1 M

... .3PED2OF 36ZT M

,3OPED2OAA511 :30UPFOn002 M
'3OPED21AAOO2 306LRF4OQU

a30PED21AA3O01 3"PF01O02 _M

130PED21AH0062 li MefftAU~,I `30W~Q M

13OPED2!AH002A ý30UPE-1OO 2
30PEr•21AH0029- ýn06LRF&nn' M

... Ev.1.A14.. . . 303U. FOE 3002 W

PM

PM

PA

PM
PM

PA

M-

PA

M

PA

PA

.. .. A.... . . . .
PA

iE--S -SI ,' 'E.

Li

IFS S_ :

&L I _S

LE-S SI _

ES. _-LI L

ES 1-4 _

Es L

TA

ILV
VfCM

Y&~k

... Y 4......... ... ..

Yzl

VfCM

30 Dns21 ACOOl Fan

fi•Hef



Table 3.10-1-{Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment)
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Name Tag
(Equipment Descrip'

DhHeus Ftpr Drar n Vah'-e I

DHs FiU DE) FO 2

DebHUC .. ter Ar Rees a-

S, ,uH rn,' ... pp.• Icol, train 3

UHS Fn/u r.et isel, tr•ain 3

S UHS rn/u dd vac- bkr[ train 3

3 8QEDu0fP002 h;' side istri30PED30CPO03 h side test vyW

1A HS rn/u supide Pt din 3ltri

UHS rn/u die lwrte Inctinur3 n

US rnu est Flew rate lntrrnent
IUHS rn/u .. deb r:•FA r Var tn Flv3

.... ........ FRp

WH- Fn., inak St-; EW. Level-•;;; ,...

Local Area
KKS IDTag Number • KSI

tion) TNm (Room
___ _ Location)

'30PED2O AA406 :0UP-I0-1OO
,3OPED2OAAgo f 3'UPFO4012

33OPED3OAAO1 _ 403

:3OPED3OAAOO5 :2nHIQ

30PED30,,,13 i-3OUP-0100:13OPED30AA3O4 3 JP-I0403

ý30PED30AA0 ,301UPF01003

A30PED31AA191 ýAOUPF01OO3

,130PED3!AA301 !30UJFOIQO3

ý30PED31AA4001 1304PF1093Q

S30PED30AC004 30U•lIZT4

3OPED3 1^AO1 •3lUP-or04n•n0PED31A A 302 3OU"•n -1iOCln3
.. ... ....... ..... 3OPE' D3.1.-" AIo O ". O . U. k• _ O4' -"QO .

... ....... .......... EP'.: OCFO- 04TZ 3OU.- .- Z TLJ._ -Z .

3 •nPcn Q04 3OUPi nl O4nnn

EQ Radiation EQ Designated EQ ProgramE Environment Safety Class ;Environment one Function ty Ca Designation
(Note 1) (Note 3) i (Note 5)

(Note 2) _

CA)0 C:
(a 0

oD 0

010

;M
M

MPA
M
M

M
M

M

M
M

M

M
M
M

M
M

M
M

,M

•M

JM

M
M

M

M

M

'M

M
M

M
:M

•M

. .
M

'M

'M

PA
PA

E-S
ES

ES

E4
E-S

-E--S

ES

4ES

ES

E•SEs

E-S
Ps

Es

SI

SI

_SI

El

-S4

Egl

Egl

51

S4

SI

Sl

54 ... .... ..

_S

_S

S

-S
-S

_S

.S

-S

;41%

Y454

Y •-04

* 4-54

1 31 ACOOu Fan
ý3OPED3OAAOO6 .30UPFO1003 ,M

!30PED31AN001 i30UPFO-03 PM

30PED3!AH02• o30UPFO-I-30 M

MA
PA
K4
MA
PA

_S *415ý

2- *415ý

-Y-4-54J • •



Table 3.10-1 -(Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment)
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SLocal Area Radiation
Name Tag La AEQ EQ Designated Safe Class EQ Program

NaeTgKKS ID Environment Sft ls
Tag Number KKSRoDm Environment Function Designation(Equipment Description) Loo Zone ((Note 4) es

(Note 1_) _ _Zone___(Note 3)_ _ (Note 2)(Noe5)i Location) (Note 2) i

CD

001• .hOI

EleEtric HeateF

Debris Filter Drain Val-e 4

UHS r/u pp disch h'law train 4

UHS~~~;5) rnup es sltain 4
,U /.pp elvvtran 4

UH rnu pp isEh Ehk vlv train 4
...... rn' PPsc press train I

3OPEIOCOO2low side isel
30PED40CP002 hi side isol

3OPEIOCPO3 iý side test viv

'JHS rnu high Pt vent v"v train 4

UHS- rn/u ppai tri4

SA HS rn/u supp I train 4
SAQHS rn,'urcti train 4
SA HS rn/u side va bkr train 4

SAQ duff press hi side ol train 4

SAQ diff press ao side iS e train I
., Q UHS rn/u' id I pt din:.. l'v,::. tr ...in ....

30PED31AH002D 30UPF0 1003 JM M-

,30PED3O AA4IO5 130UPF01003 M

30PED30 AA406 >QU0PFO!003O IM

3OPEDQOAA0Ol 3J -0M

3OPED4OAAQO2 43UP-FO-1-O4 ýM

30PED40AA2O1 •,PFIO-••0,4 M

30PED40AA303 30UPFO1004 'M

.3OPED..AA305 730UPO-..4 M

~3OPD1OAI1i30UP-F01004 ýM

•M

•M

IM
•M
•M

S30PED4OAT1 M i30IUP

ý3OPEDIOAA44I ý, 30LJ

.3OPED40AA511 '30UPP~O-1o4

ý3OPEDIOAPOO1 '3OUPFOI004

ý3PED4OATOO4 30JPI0

30PED41AA!O1 i30UPFO!004

30PED41AA391 30UPF01004

AOPED41AA3O1 3OUPF4OI04

M

:M

;M

IM

M
•M

M
M

. M

M

AM

PM
:M

M

. .

M
,M
:M

A4

A4.

M

E-

E4
E-SES
E-

ES

ES

E;

5--

•-5;

E-;

5 ;..... .

5E--

<5;....

5; .....

_I S
SI S

-S

-S

_S;

SI S

_S_S4

_SI _S
-S

_S S

5_4 . -S
,_S4 -S

&I -S

&I -S

_SI -S

SI _

_S

Y -0

Y-45)

Y-54

Ž*45}

*{54

4 •-54

* -(--4

... ....;.......;?....... ......

u,.',, ,,•,'u leSt. nelw ,rate instrument•
UHS rn/u Intak.!e StruJctu-re Lev:el Inst.

UHS r•nu Traier e

MOEI AC-001 F-an

30PEDI1AA302

t3OPED 1 AA4OO

430PED40CF003

30PED40CF004

!3OPEDI OCLOO6

ý3014PFO!1004 WI

30UP~oloo4 WI•,30IjPF01004 WI

130UPPOI004 WI

3 h OUh h A4

•n9 I•C lnn '.I-

130PEDI1AHO02A 30'PF0400' I

'30PEDI1AHOO2B 30UP 04004 1 I



Table 3.10-1-{Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment)
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Local Areai • EC
NaeTgKKS ID EnicName Tag Tag Number R Enviro

(Equipment Description) L(Roomii i Location) z Nt

I
nml

be 1)

Dcbris Filtcr Drain Val~c 1

Dobris Filtcr Drain Val'~c 2

3PEDIOAA1 ,-,-valvc metor actuatGr
3OPEDI OAAO2 "valve .mctcr actuatOr

3OPE1 OAOO5 alve moltor actuatOr
3OPED1OAAOO6valve moltor actuao
UHS n/u p mtor heater-, train 1-

IH rJ~n/u pmo8r, train 1

UH r/u pp diSch strnr actuator, trair
UHS rn/u pp tcAt tflow, train 1
,,rnu¢ pp ... "ch- press, traiJn 1

UJHS rn/u- trnr duff prczs, tr.ain 1

'HS rn/u pp ,cch t.mp, train 1
'JHS FR/u duff pchto inst, train 1

3OPED1 ACO1 Fan metor
3OPE2OAOO1valve moetOr actuator

3OPE2OAOO2valve mo~tor actuater
3OE20AAGOO valve mAotor actuator
UHS n/u p mtor heater-, train 2
UHS n/u p mtor-, train 2
UHS r/u p dizh Strnr actuator, trair

UHS n,' pp c~tflow, train 2

3OPED211 PC~ an ffctor

IAD lUH r dff4/u duff o4 i... trin; 2

j30PEDI AH002C 30UPFOI 004 M

3OPED 1 AH002D 3O4JPF~O--004 ~M
i30PED40AA405 :30UP-FO-1-4 M4
,30PED40AA406 430UPFO100-,4 M

S33PED'AA!90 ýQU4PF01004 M

3OPED1OAO 30UPP9OI-100 PA
•30PEDIOAA002 33OUPFOI001 M

!30PEDIOAA005 3OUPF101OO- 'M

j30PEDOAAP006 '30IJPF-1-OQ M

3 ;•,oPE ^- ' 30UPFO01 M

,30PEDIOAPOO! 3OUO-1-O1 ' M

4 30PEDOAT§O01! 30UPFM OOI ýM

3.PED.OCPOOI 30.PFO.. OO. 0 M

30PED2OCP,002 J30UPFO1GO2 M

:3OPED1IOCTOO01 ;"3OUPFOIOOI ýM

:3OPED11CP5O! ý3OUPFO1OO- ýWM

;30PED20AAOO1 ~30U4PFO--002 ýM

30PED20AA002 30UPFO--002 M

30PEED20AHOO5 30-J~O1-10- M
-ý 3OPED2OAPOOI 3§UPFOI002 ýM

n2 !3OPED2OAPOOI G1 F010§ 2 :M

:30PED2OAAOO6 3Ot4PFO4OO2 IM

130PED20CP002 ;ý30Ug1-O

30PED2,O02 !30IUPF01002 M

130PED20CT-001 '9PO1- M

t 3OPED2i CP501 O'J0P-FQ-1-OO ;M

Radiation
n Environmentent t

Zone
(Note 2)

M

M

M

M

M
M

M

M

M
M

IM

M
M

M

M

M
M
M
M

M
IM

.M

'M

PA•

i f

EQ Designated EQ Program
Function (Noe Ca Designation
(Note 3) (Note 5)

(a 0
(D~ 0

o) o CD
h ( C

oCn (
_2~~c

E-S

ES

E;

EIS

ES
E-S

gS

E;Es-
ES

Is

SI

-St

,Sl

S4

S4
_SI
_S4

_S4

_SI

_S

-S

S
_S
'S

_S

iS

-s

_S

_S

Nsj

-S

.S

NS

'-S

Y(054

Y(5ý

Y(54

*(54

~*AQ

Y-45
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NameLocal Area EQ Radiation EQ Designated EQ Program
Npment D pta ) Ta Number KKS ID i Environment Safety Class

(Equipment Description) (Room Environment Zone (Note 4)
(Note (Note 2) (Note 3) (Note 5)

30PED30AAOO valve motor actuator .30PED30AAQO1 .30UPF01.G3 0 M M E-S -Sl -S

"CD

o 0o
hO1

c-fn

3OPED3AAOO2valve

UHS rn/u pp motor he

UHS rn/u pp dicEh Strn
UHS rn/u pp test flow,

,,rnuc pp .. die~ch pro

n 3PEU 1 ... Festan P

UHS rn/u diffhpre

3^PEDcA"OO- " rvalve3OPEDIAAOO2valve

UHS n/u p rnt8r he
UHS n/u p mtor, tra

3OPEI1 AO~lFan FA

~etor e aEtuator 30PED30AA002 A• UPQ10-3 iM

FA~t8 a~t~tff 30PED30AAOOS 1,30PP01003 PA
3ee~E~e 3OPED 3OAA 006 ~'3 OP-FO4O 3 ;

ate.~r-,ain 3 30PED30AHOOI- ý3OJP-FO-1-3 'M
aa 3OPED3OAPOO! MAO4§100 :M

F actuator, train3 130PED30AOO1 30UPFO 1003 PM

train 3 ,30PED30CFOO2 -30U M

s 3t'~ fý30PED3OCPGOO 30POI4P 3OO f*M

3p.a~ ý3OPED3OCTOOI 3044P-FOI003 IM

ý3OPED31ANGO1 ý30JP-FO1-OO
°" ;°* '•;•= i3OPED31CP5O1 3O•nl I~O-lr-,n' PA

motor ct#uator 30PED4OAAOO2 30UPF01004 M

....... aE.u. .OFr :.3.PED .AAOO5 .30.P.FO.004 M

M...IaFe. ;s,, 30PED40,OAA016 ,orO--4 A

ate4r-,tain 4 530PEDIOAHOOI '30UPF-1-O4 'M

i4 3OPEDIOAPGOO 3OUPFO1-O4 PA
F actuator, train4 ý3OPiP4ATOO1- 30UPFO-IOO4 'M

"Faif o-4 ý3APEDQCIOP 12 " MJ'O11D O4 PA~pfaf.43OPEDIOCTOOI 30UPFOIG4 PAM

Iae '30PED40C-AN001 '30UP-PQ1-O4 MA
notor ..........ED .1 ..1 3 UPFO1 4 W

ee;n÷ 1"•; , , 3'•~l•AlfDCtl "•l DC ltt/• iM"

M

:M
!M
PA

PM

M

'A4

:M

:M

E-S -S4 -S

1E--S _S •

•E-S

•E-S

E-4

•E--S

$E--

5E--

_SI

M$ -S$-

54 5

$S4 NSA

-S4 '-

S4

Y(5)

Y454

Y-4-154

Fire Protection System

Fire Protection Diesel Engine(s)/Diesel Engine Purnp(s)

Fire Protection Diesel Engine(s)/Pum p(s) Instrurment(s)

Fire Protection Diesel Engine(s)/Pump(s) Valve(s)

Fire Protection System Isolation Valve(s)

U 30USG

30USG
3OUSG

M
M
M
M

M
M
M
M

~SIl-SSE NS-AQ
S.. -SSE . NS-AQ .

Sl,-SSE I NS-AQ

SlI-SSE~ SA

Y (5)

Y (5)
Y (5)



Table 3.10-1 -(Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment)
(Page 17 of 18)

Local Area RadiationEQ EQ Designated EQ Program
Name Tag T N KKS ID Environment Function Safety ClassEnvironmentDesignation

(Equipment Description) (Room (Note 1) Zone (Note 3) (Note4) (Note 5)
Location) (Note 2)

-ocm

_10 C M
(a 0N)

0o

Fire Protection System Check Valve(s)
Fre Protection System Pressure Relief Valve(s)

Fire Protection Water Storage Tanks Isolation Valve(s)

Fire Protection System Post Indicator Valve(s)

Fire Protection System Hydrant Isolation Valve(s)
Hydrants Supplying Protection to SSE Buildings

UHS Makeup Water Intake Structure Hose Station(s)
Fans/Motors

Electric Heaters
Ductwork

Damper Motors

Class 1E Emergency Power Supply (EPSS)

31 BMT05 6.9 kV to 480 V (XFMR)

32BMT05 6.9 kV to 480 V (XFMR)

33M05 6.9 kVto 480 V(XFMR)
34BMT05 6.9 kV to 480 V (XFMR)

61BNG I E48OV Bus (MCC)
32BNG 1 E 480 V Bus (MCC)

34BNG 1 E 480 V Bus (MCC)

Essential Service Water System (ESWS)

UHS Tower Basin Level Indicator

UHS Tower Basin Level Indicator

UHS Tower Basin Level Indicator

HSTwrBasin Level Indicator

30USG M M SII-SSE NS-AQ Y (5)
30USG

30UZT
3OUZT

30UPF

30USG
30USG
30USG
30USG

31 BMTO5GTO

32BMTO5GTO

33BMT05GTO

34BMT05GTO

32BNG01GWO

33BNG01GWO
34BNG01GWO

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

•SII-SSE
Sll-SSE

SII-SSE

SlI-SSE

SII-SSE

Sll-SSE

SII-SSE
SlI-SSE

NS-AQ

NS-AQ

NS-AQ

NS-AQ
NS-AQ

NS-AQ
NS-AQ
NS-AQ
NS-AQ

SII-SSE NS-AQ Y (5)

Y (5)

Y (5)

Y (5)

Y (5)

Y (5)
Y (5)

Y (5)

Y (5)

Y (5)

Y (5)
Y (5)

Y((5)

Y (5)

Y (5)

Y (5)

M

M

M

M

M

M

M

ES

ES

ES

ES

ESES

SI

Sl

SI

SI
SI
Sl

SI

S

S

S

S

S
S
S

S i

30PEB1OCLOOl

30PEB20CLOO1

31URB01003

32URB01003

ES
M ~ PAM

ESM PAM

ES
M •PAM

ES
M PAM

SI S1E

SI SIE

EMC Y (5) Y (6)

EMC Y (5) Y (6)

EMC Y (5) Y'(6)30PEB30CLOO1 33URB01003

30PEB40CLOO1 34URB01003 SI S S IE EMC Y'(5) Y'(6)



Table 3.10-1 -(Seismic and Dynamic Qualifications of Mechanical and Electrical Equipment)
(Page 18 of 18)

e Radiation EQ Designated tE Program
Name Tag T N Loa AD EQ Environment F Safety Class

Tag Number Environment Function Designation(Equipment Description)Ta(r oom , (Note 14) Zone2 Noe (Note4) (Notes)
Location) (Note 2)

Notes:

1.EQ Enionment (M= Mild, H= Harsh)
2. Radiation Environment Zone (M= Mild, H= Harsh)
3. RT (Reactor Trip), ES (Engineered Safeguards), PAM (Postaccident Monitoring), Sl (Seismic I), SII (Seismic II), Sll-SSE (Seismic II- 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 I)), NS-AQ (Supplemental Grade Non-Safety (i.e., QA Level II)), 1 E (Class 1 E), EMC (Electromagnetic Compatibility), C/NM (Consumables!
Non Metalics)

5.Yes (1) =,Full EQ Electrical, Yes (2) =EQ Radiation Harsh-Electrical, Yes (3) = EQ Radiation Harsh-Consumables, Yes (4) = EQ for Consumnables, Yes (5) = EQ Seismic, Yes (6) = EQ EMC.

6. The UHS Makeup dual flow traveling 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.

(a, 0
CD '

0 00C
hCri



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

-ocm

o•-U C-

o Z :3

Q01

Name Tag ocal Area KKS ID EQ Radiation EQ Designated Safe ~ass EQ Program
(Equipment Description) Tag Number (Room Location) Environment Environment Function (Note 4) Designation

(Note 1) Zone (Note 2) (Note 3) (Note 5)

UHS Makeup Water System

UHS Makeup Water Pump Motor 30PED1OAPOO1 30UPF02001 M M ES SI S E EMC Y
Train 1 ....

UHS Makeup Water Pump
Discharge Pressure Instrument 30PED1OCPOO1 30UPF02001 M M ES SI S 1E EMC Y(5) Y(6)
Train 1

UHS Makeup Water Pump
Discharge Flow 30PED1OCF003 30UPF02001 M M ES SI S IE EMC Y(5) Y(6)
Element/Instrument Train 1

UHS Makeup Water Pump
Minimum Flow Valve Motor 30PEDIOAA002 30UPF02001 M M ES SI S IE EMC Y(5) Y(6)
Actuator Train 1

UHS Makeup Pump Discharge
Isolation Valve Motor Actuator 30PEDIOAA001 30UPF02001 M M E SI S IE EMC Y(5) Y(6)
Train I

UHS Makeup Water Pumo Initial
Fill Isolation Valve Motor Actuator 30UPF02001 M M ES SI I E EMC Y(5) Y(6)
Train i
UHS Makeup Water Pump
Discharge Strainer AP 30PEDIOCP002 30UPF02001 M M al IE EMC Y(5) Y(6)
Measurement Instrument Train 1
UHS Makeup Water Pump
Discharge Strainer Motor Actuator 30PED10ATOO1 30UPF02001 M M ES SI IE EMC Y(5) Y(6)
Train I
UHS Makeup Water Pump
Dischare Strainer Debris Removal 30PED1OAA006 30UPF02001 M M ES I E EMC Y(5) Y
Valve Motor Actuator Train I

UHS Makeuo Water Building Pump
Room Air Handling Unit (AHU) 30UPF02001 M M E.S 1I IE EMC Y(5) Y(6)
Train I
UHS Makeup Water Building Pump 30UPF02001M M ES IE EMC Y(5) Y
Room AHU Fan Motor Train 1

N



Table 3.11-1 -(Site-Specific Environmentally Qualified Electrical/l&C Equipment)
(Page 2 of 11) (aZ

CD U V

Name Tag Local Area KKS ID EQ Radiation EQ Designated SafetyClass EQ ProgrammeTag Number Loca Environment Environment Function t ) Designation
(Equipment Description) (Room Location) (Note 1) Zone (Note 2) (Note 3) (Note 5)

UHS Makeup Water Building ACC 30UPF03001 M M ES 51 S 1 E EMC Y(5) Y(6)
Fan MotorTrain 1 3

UHS Makeup Water Building ACC 30UPF03001 M M 51 5 1E EMC Y
Compressor Motor Train 1

Pump Room AHU AP
Measurement Across Filter M M ES 51 S 1E EMC Y(5 Y(6)
Instrument Train 1

UHS Makeup Water Building AHU
Supply Side Flow Measurement M M ES S S 1E EM Y(5) Y(6)
Instrument Train 1

UHS Makeup Water Building
Temperature Measurement M M ES SI S 1E EMC y(S) Y(6)
Instruments (All) Train 1

UHS Makeup Water Intake
Structure Level Measurement (All) M M ES 51 S IE EMC Y(5) Y(6)
Train 1

UHS Makeup Water Pump Motor 30PED20AP001 30UPF02004 M E5 a
Train 2

UHS Makeup Water Pump
Discharge Pressure Instrument 30PED20CPOO1 30UPF02004 M M ES SI S 1E EMC Y(5) Y(6)
Train 2

UHS Makeup Water Pump
Discharge Flow 30PED20CF003 30UPF02004 M M ESS 51 5 E EMC Y(5) Y(
Element/Instrument Train 2

UHS Makeup Water Pump
Minimum Flow Valve Motor 30PED20AA002 30UPF02004 M M ES Sl S I E EMC Y(5) Y(6)
Actuator Train 2

UHS Makeup Pump Discharge
Isolation Valve Motor Actuator 30PED20AAOO1 30UPF02004 MA MA E 5 S IE EMC Y(5) .(.6
Train 2

UHS Makeup Water Pump Initial
Fill Isolation Valve Motor Actuator 30UPF02004 M M E_1S aI E Y(5) Y(6)
Train 2

o o CD
-- no cU1(7'



Table 3.11 -1 -(Site-Specific Environmentally Qualified Electrical/l&C Equipment)
(Page 3 of 11)

Name Tag Local Area KKS ID EQ Radiation EQ Designated SafetyClass EQ Program

(Equipment Description) Tag Number (Room Location) Environment Environment Function Designation
(Note 1) Zone (Note 2) (Note 3) (Note 4 (Note 5)

UHS Makeup Water Pump
Discharge Strainer AP 30PED20CP002 30UPF02004 M M U S 5 1E EMC Y(5) Y(6)
Measurement Instrument Train 2

UHS Makeup Water Pump
Discharge Strainer Motor Actuator 30PED20ATOO1 30UPF02004 M M ES S1 S iE EMC Y( Y(6)
Train 2

UHS Makeup Water Pump
Discharge Strainer Debris Removal 30PED20AA006 30UPF02004 M M ES SI S lE EMC Y( Y(6)
Valve Motor Actuator Train 2

UHS Makeup Water Building Pump
Room Air Handling Unit (AHU) 30UPF02004 M M ES SI S 1E EMC Y5) Y(6)
Train 2

UHS Makeup Water Building Pump 30UPF02004 M M ES SI S iF EMC Y(51 Y(6)
Room AHU Fan Motor Train 2

UHS Makeup Water Building ACC 30UPF03004 M M SI S 1F E YL5I Y(61
Fan M otor Train 2 , 30 - - -

UHS Makeup Water Building ACC 30UPF03004 M M 5- S IE EMC Y(5) Y(6)
Compressor Motor Train 2

Pump Room AHU AP
Measurement Across Filter M M ES SI S 1E EMC Y(5) Y(6)
Instrument Train 2

UHS Makeup Water Building AHU
Supply Side Flow Measurement M M ES a/ S 1E EMC Y1 Y(6)
Instrument Train 2

UHS Makeup Water Building
Temperature Measurement M M ES SI S 1E EMC Y(5) Y(6)
Instruments (All) Train 2

UHS Makeup Water Intake
Structure Level Measurement (All) M M ES S5 iE EMC YM Y(6)
Train 2

UHS Makeup Water Pump Motor 30PED30AP001 30UPF02006 M M ES S1 EMC Y(5 Y(6)
Train 3 1 F E I

N) N

01O



Table 3.11-1 -{Site-Specific Environmentally Qualified Electrical/l&C Equipment)
(Page 4 of 11)

Name Tag Local Area KKS ID EQ Radiation EQ Designated SafetyClass EQ Program
(Equipment Description) Tag Number (Room Location) Environment Environment Function (Note 4) Designation(Note 1) Zone (Note 2) (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 Makeup Water Pump
Discharge Flow 30PED30CF003 30UPF02006 M M ES SI S 1E EMC Y(5) Y(6)
Element/Instrument Train 3

UHS Makeup Water Pump
Minimum Flow Valve Motor 30PED30AA002 30UPF02006 M M ES SI S IE EMC Y(5) Y(6)
Actuator Train 3

UHS Makeup Pump Discharge
Isolation Valve Motor Actuator 30PED30AAOO1 30UPF02006 M M ES SI _S E EMC Y(5) Y(6)
Train 3

UHS Makeup Water Pump Initial
Fill Isolation Valve Motor Actuator 30UPF02006 M M ES SI S iE EMC Y(5) Y(6
Train 3

UHS Makeup Water Pump
Discharge Strainer AP 30PED30CP002 30UPF02006 M M ES SI S 1E EMC Y(5) Y(6)
Measurement Instrument Train 3

UHS Makeup Water Pump
Discharge Strainer Motor Actuator 30PED30ATOO1 30UPF02006 M M E.S 21 5 IE EMC Y(5) Y(6)
Train 3

UHS Makeup Water Pump
Discharge Strainer Debris Removal 30PED30AA006 30UPF02006 M M ES SI S 1E EMC Y(5) Y(6)
Valve Motor Actuator Train 3

UHS Makeup Water Building Pump
Room Air Handling Unit (AHU) 30UPF02006 a M ES S S iE EMC Y(5) Y(6
Train 3

UHS Makeup Water Building Pump 30UPF02006 M M ES SI S 1E EMC Y(5) Y(6)
Room AHU Fan Motor Train 3

UHS Makeup Water Building ACC 30UPF03006 M M ES 1 5 E EMC Y(5) Y(6)
Fan Motor Train 3

UHS Makeup Water Building ACC 30UPF03006 M M ES SI 5 1 EMC Y(5) Y(6)
Compressor Motor Train 3

- 0 C M
CO 0

o oo CD
h Cy 0n

0n



Table 3.11-1 -{Site-Specific Environmentally Qualified Electrical/I&C Equipment)
(Page 5 of 11)

Name Tag Local Area KKS ID EQ Radiation EQ Designated SafetyClass EQ Program
(Equipment Description) Tag Number (Room Location) Environment Environment Function (Note 4) Designation

(Note 1) Zone (Note 2) (Note 3) (Note 5)

Pump Room AHU AP
Measurement Across Filter M M ES SI S _F EMC Y(5) Y(
Instrument Train 3

UHS Makeup Water Building AHU
Supply Side Flow Measurement M M ES 1 S 1. EE EMC YN Y(6)
Instrument Train 3

UHS Makeup Water Building
Temperature Measurement M M ES S1 1 E EMC Y(5) Y(6)
Instruments (All) Train 3

UHS Makeup Water Intake
Structure Level Measurement (All) M M ES SI S l1E EMC Y(5) Y(
Train 3

UHS Makeup Water Pump Motor 30PED40AP001 30UPF02008 M M ES SI 5 1 F EMC Y(5) Y(6)
Train 4

UHS Makeup Water Pump
Discharge Pressure Instrument 30PED40CPOO1 30UPF02008 M M ES 51 E EMC Y(5) Y(
Train 4

UHS Makeup Water Pump
Discharge Flow 30PED4OCF003 30UPF02008 M M ES SI S 1-E EMC Y(5) Y(6)
Element/Instrument Train 4

UHS Makeup Water Pump
Minimum Flow Valve Motor 30PED40AA002 30UPF02008 M M ES 51 a 1E EMC Y(5) Y6
Actuator Train 4

UHS Makeup Pump Discharge
Isolation Valve Motor Actuator 30PED40AAOO1 30UPF02008 M M ES SI S 11E EMC Y(5) Y(6)
Train 4
UHS Makeup Water Pump Initial
Fill Isolation Valve Motor Actuator 30UPF02008M M ES 5S1 S iE EMC Y(5) Y(6)
Train 4

UHS Makeup Water Pump
Discharge Strainer AP 30PED40CP002 30UPF02008 M M ES SI S 1 E EMC Y_ Y

Measurement Instrument Train 4

"T CI M,CD

0 O~ D



Table 3.11-1 -{Site-Specific Environmentally Qualified Electrical/l&C Equipment)
(Page 6 of 11)

Name Tag Local Area KKS ID EQ Radiation EQ Designated SafetyClass EQ Program
Tag Number Environment Environment Function (Note 4) Designation(Equipment Description) Tr (Room Location) (Note 1) Zone (Note 2) (Note 3) (Note 5)

UHS Makeup Water Pump
Discharge Strainer Motor Actuator 30PED4OATOO1 30UPF02008 M M ES S 1iE EMC Y(5) Y(6
Train 4

UHS Makeup Water Pump
Discharge Strainer Debris Removal 30PED4OAAO06 30UPF02008 M M ES SI S 1E EMC Y(5) Y(6)
Valve Motor Actuator Train 4

UHS Makeup Water Building Pump
Room Air Handling Unit (AHU) 30UPF02008 M M ES SI S 1E EMC Y(5) Y6
Train 4

UHS Makeup Water Building Pump
Room AHU Fan Motor Train 4

UHS Makeup Water Building ACC 30UPF03008 M M SI S 1E EMC Y(5) Y(6)
Fan MotorTrain 4

UHS Makeup Water Building ACC 30UPF03008 M M ES SI S JE EMC Y(5) Y(6)
Compressor Motor Train 4

UHS Makeup Water Building Pump
Room AHU AP Across Filter M M ES 5S1 5 LE EMC YM Y161
Measurement Instrument Train 4

UHS Makeup Water Building AHU
Supply Side Flow Measurement M M ES SI S I-E EMC Y(5) Y(6)
Instrument Train 4

UHS Makeup Water Building
Temperature Measurement -M M ES SI S iE EMC Y(5) Y(6)
Instruments (All) Train 4

UHS Makeup Water Intake
Structure Level Measurement (All) M M ES SI S 1E EMC Y(5) Y(6)
Train 4

UHS Makeup Water Systemn

_~0 C M
U310

Q 0



Table 3.11-1 -{Site-Specific Environmentally Qualified Electrical/l&C Equipment)
(Page 7 of 11)

Name Tag Local Area KKS ID EQ Radiation EQ Designated SafetyClass EQ Program
(Equipment Description) Tag Number (Room Location) Environment Environment Function (Note 4) Designation(Note 1) Zone (Note 2) (Note 3) (Note 5)

3,PED !OAA 006 valve mnntOF 30PEDOIAA 006 34PFO4OO1, M M E-S S -1S- EMC Y+54 Y46

UHS makeup/u pp mOtor heater, 30PEDIOAHOO3 M M .. St S

UHS makeup /u pp mtr train t 30PED1OAPT1 O3UP"O"1- M M E--5 S S --E EM S Y6)
.H .makeup /u ppdi•Eh .. PA Di 30UPF0Ol M M E S -- WMC Y4 •Y-(6)

UHS makeup /u pprtest flow, tra 30PEDIOCF002 3A M M NS AQ - W YS(4--

.HS makeup/nuop E fs G W 30UPF0101 4 M E--S St S --E- EC Y(-54 Y(6)

UHS makeup stww riff pres, train+ 30PEDIOC-POO2 30PPAO A4 55S St S 4-E- E-AC 4(5) Y6
1-

UHS makeup m,'u pp diSEh temp-, OE1CTl OPF--O-PAP55 SS 1- 5V4 ( (6
train , 30PEDIITO00 30UPFO M M E-S 1 S + 1 Y Y-Q

SAO UHS makeup d.ff pr.z.n... 30PED-ICP501 30UPFO1002 M M E--S SI 4 -E EAK Y(54 y

......PED... " AC ........... Fo n nPED1AN•, 3,PFOI-OO- M M E4 S1 S 1-9 EM= Y454 Y(6)
30PED20AAOO -,val.v moto 3,PEEv2,AAOO 3OUPF.OI0v. M v E4 I 1 4-E 5MC Y+54 Y(6)

3.PED20AAO. 2 valv' m.Oto. 30PED2oAA0^ 2 3UPF1,•,o-1, M M E-5 St $S 1-- EAC ( -S --(6)

30PED2OAAOOS valve motor 30PED20AAGGS 30UPF1-OO2 PA PA E SI S 1-E 5MW ~Y+54 !Y-{

UHS makeup /u pp motor heater, 30PED20AHOO! 301PO!002O PA PA E St S 4-E Y(54 Y(6)

UHS makeup iu pp moetor, train 2 30RE020AP094 30UPFO-OO PA PA E4 S 4-E EPAC Y!(54 Y(6

UHS makcup/uPPd*SEh trnr PA PA SS SI S 4-...... WC Y(54..

aEtuaerf ran

UHS makeup /wpp test 9OW, trakv 30PED20F 0UZ A4 MA51 NS-AQ &%4 1A Y!(541 Y(

(Z0
CD

CF) -¶)

0 CO @
%01,U



Table 3.11-1 -{Site-Specific Environmentally Qualified Electrical/l&C Equipment)
(Page 8 of 11)

Name Tag Local Area KKS ID EQ Radiation EQ Designated SafetyClass EQ Program
(Equipment Description) Tag Number (Room Location) Environment Environment Function (Note 4) Designation(Note 1) Zone (Note 2) (Note 3) (Note 5)

UHS makeup /u.pp d*Sh .press, 3nUnFr1•, 2 M M ES S 4-E &

.. HS...ak.upr.. n ,,diffc r ......ai. .. 3 M M B St S 4-I EW Y

.HS.makeup /u..... Sch temp, 3P, , A M M -- S 4-E- E-MC- Y

30PED21 ACOOl Fan m'ter 30PED21ANO01 30JPF01-003 M M Es 5 -S 4-E EMC_ Y(S Y(6)
SAQ UHS makeup diff pre~ssinS 3UP010 M M E I S 4E EC Yý Y6

3.PE[.3.AAOOI valve moter 30PED3OAAOO 30'PF01003 M M S- -4 5 4-- 5M C #54 Y/6-
aEteatef

30PED30AA 002 valve . . ..O . 30PED30AA,0 2 3OU40'P O1OO3 M M E- &4 4-E-- 4 -Y-(-5") Y(

3.PED3.AAOOv vc ....metef. 3OPED3nAAnOS 3oUPF0I1n003 M M E-S & S -4-c- WC Y(54 (6aEtuaeW

UHS makeup /u pp moetr heater, 3,PED30AHOO! 3 F M 55 St S 4-E

UHS.makeup /u.pp trt.ain3 30PE03 APOOnn 30UP-•Onnn M M E--,S S S 1- EMC Y(154 #6)
UHSakCup0/upp diF h otrn 30PED30Ar00t 30UPF01003 M M S - S -E E-MG YM- Y(Q

UHS makeup u• pptest9,3•3loCP,,' "nn 3OP0100W M M NS -AQ - W1}5) Y6

UHS makeup /u pp d*Sch fss, 30EOPG140PF10 AA E4 &I S 4-E &W #4 Y(

UHS makeup StFAFdiff prcs, traiki 30E30P0 14P019 5 54 E5 &I S 1-5 EW Y54 Y

IJHSmakewp/u pp diSh temp, 10E3CO! 3WFI9 4 14 55 &t 5 -Ei E1C #545 Y!(6
tFafin

3OPED31 ACOOl Fan motor 3OPED31ANOOt 30UPFO-10031 14 M5 ES M 4--S SIC Y0~4 Y6
SAQUIHS makeup diffpcznt 14PD3 14OI 55JP00 54 5 E5 4E 4 EM Y(14 46

-~0 C: M

4 "~ C:

c-.2



Table 3.11-1 -{Site-Specific Environmentally Qualified Electrical/l&C Equipment)
(Page 9 of 11)

Name Tag Local Area KKS ID EQ Radiation EQ Designated SafetyClass EQ ProgramNamnTgviNrLcanAeaKKnt1 Zonev(Notmen 2) unoteo SaeCasDesignation

(Equipment Description) Tag Number (Room Location) Environment Environment Function (Note 4) (Notei5)

33PED4AAOOI valve mte 4PED0AA,00 30UPFOI-004 M M E-S 9 S 4-E EMC Y5 46})
actuateF

30PED40,AA,002 .c mOtOr 3OUPFOI004 M c t5 
sr S 4-E EMC Y(54 Y{6}aEtuateF

33PED40AA05 mtr PEDA,,A,5 30UPF01004 M M E-- &l5 -- S E E Y415 ¥(6)

3.PED4.AA0.6 . m.tor 30PEDI0,A,00 30UPPFO!04 M M E-S &I S 4-I- E-MC Y(54 ¥(-
aEtuat-ef K

UHS makeup /u pp .. t. heater•, 3APEDIOAHOO1A 30Uil • P- D4 A4 ME M S 4 - y- • Y(6)

UHS makeup ýupmtrron 30WK0100-1 ~~4-F44 M &S St -S 4-E WC~ Y(5ý Y(6

CD

00
0 OD CD

0 C1 CA~
CAT

* UHS mokoupiu ppdiSch ~trnF
actuato~r-,tain4 3IPO940Al tl 301JPFI•A04 M M -S I 4F-I &WI Y+4 IY
.HS m akeup /u. pp te•t•flow, train 3 ..PE4 0CF002 3 M M S# NS-AQ &MC- Y(54 Y(6)
4

UHS...ak.up /u, P"diSc . p..., 3r,',, , , M M E-S -4 T 1 E-MC Y(54 Y-

UHS. makup st.nr diffprsz . tri.n. 3O0r ,, 004 M M E-s 51 -S T- SMC Y(-5 Y-Q4

UHS makeup/u pp diSh temp, 30PO04M M 55 4 4-E SW ~Y045 Y46)

30PED41 ACGOI Fan moetor 3OPED411ANOO1 3OUP-FOI004 M M E5 St4 S 4-E EMC Y(&} Y(6)
SAO UHS makeup deff prczzinD4C150 3UP01 M M 55 5 S 4-E EMC Y(54 Yv(64
t~aifR-4

Fire Protection System

Fire Protection Diesel
Engine(s)/Diesel Engine Pump(s) 30USG M M SII-SSE NS-AQ EMC Y(5) Y(6)

Fire Protection Diesel Engine 30USG M M 51-SSE NS-AQ EMC Y(5) Y(6)
Batteries

Fire Protection Diesel
Engine(s)/Pump(s) Instrument(s) 30USG - M M SII-SSE NS-AQ EMC Y(5) Y(6)
(local)



Table 3.11-1 -{Site-Specific Environmentally Qualified Electrical/l&C Equipment)
(Page 10 of 11)

Name Tag Local Area KKS ID EQ Radiation EQ Designated SafetyClass EQ Program
Tag Number Environment Environment Function (Note 4) Designation(Equipment Description) Tr (Room Location) (Note 1) Zone (Note 2) (Note 3) (Note 5)

Fire Protection Diesel 30USG M M 511-SSE NS-AQ EMC Y(5) Y(6)
Engine(s)/Pump(s) Valve(s)

Fire Protection System Isolation 30USG M M SII-SSE NS-AQ EMC** Y(5) Y(6)
Valve(s)

Fire Protection Water Storage M M SII-SSE NS-AQ EMC** Y(5) Y(6)
Tanks Isolation Valve(s)

Fire Protection System Post 30UZT M M SII-SSE NS-AQ EMC** Y(5) Y(6)
Indicator Valve(s)

Fire Protection System Hydrant 30UZT M M SII-SSE NS-AQ EMC** Y(5) Y(6)
Isolation Valve(s)

Fans/Motors 30USG M M SII-SSE NS-AQ Y (5) Y (6)

Class 1 E Emergency Power Supply (EPSS)

31 BMTOS 6.9 kV to 480 V (XFMR) 31 BMT05GTO -3WPF30UPF03002 M M ES SI S 1 E EMC Y(5) Y(6)
32BMT05 6.9 kV to 480 V (XFMR) 32BMTO5GTO 3OQW-30UPF03005 M M ES Sl S I E EMC Y(5) Y(6)
33BMT05 6.9 kV to 480 V (XFMR) 33BMT05GT0 3U130UPFa 03007 M M ES SI S 1 E EMC Y(5) Y(6)
34BMT05 6.9 kV to 480 V (XFMR) 34BMTO5GTO -3G4P-F30UPF03O09 M M ES SI S 1E EMC Y(5) Y(6)
31BNG I E 480 V Bus (MCC) 31BNG01GWO 3OI4P•30U PF2001 M M ES Sl S 1E EMC Y(5) Y(6)
32BNG 1 E 480 V Bus (MCC) 32BNG01 GWO 3UPI-F30UPF2004 M M ES SI S 1E EMC Y(5) Y(6)
33BNG 1 E 480 V Bus (MCC) 33BNG01GWO 30UP-I30UPF2006 M M ES SI S 1 E EMC Y(5) Y(6)
34BNG 1E 480 V Bus (MCC) 34BNGO1GWO 3GURF30UPF2008 M M ES SI S IE EMC Y(5) Y(6)

Site Specific Safety Related Electrical Power Cable Types

Medium Voltage Power Cable various multiple M M ES SI S IE EMC Y(5) Y(6)
Low Voltage Power Cable various multiple M M ES SI S 1 E EMC Y(5) Y(6)
Low Voltage Control Cable (600V) various multiple M M ES SI S 1 E EMC Y(5) Y(6)
Shielded Instrumentation Cable various multiple M M ES SI 5 1E EMC Y(5) Y(6)
(600V) I
Thermocouple Extension Cable various multiple M M ES SI 5 1 E EMC Y(5) Y(6)
Fiber Optic Communication Cable various multiple M M ES SI S 1 E EMC Y(5)
Essential Service Water System (ESWS)

UHS Tower Basin Level Indicator 30PEBIOCLOO1 31URBO1003 M M ES PAM Sl S 1E EMC Y(5) Y(6)
UHS Tower Basin Level Indicator 30PEB20CL001 32URB01003 M M ES PAM SI S 1E EMC Y(5) Y(6)

CDe

o 00
01

m
0
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Table 3.11 -1 -{Site-Specific EnvironmentallyQualified Electrical/l&C Equipment)
(Page 11 of 11)

I I

Name Tag Local Area KKS ID EQ Radiation EQ Designated SafetyClass EQ Program
Tag Number Environment Environment Function (Note 4) Designation(Equipment Description) Tr (Room Location) (Note 1) Zone (Note 2) (Note 3) (Note 5)

UHS Tower Basin Level Indicator 30PEB30CL001 33URB01003 M M ES PAM Sl S I1E EMC Y(5) Y(6)
UHS Tower Basin Level Indicator 30PEB40CL001 34URBO1 003 M M ES PAM Sl 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), SI (Seismic I), SII (Seismic II), SII-SSE (Seismic II - 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 I)), NS-AQ (Supplemental Grade Non-Safety (i.e., QA Level II)), 1 E (Class 1 E), EMC (Electromagnetic Compatibility), C/NM
(Consumables/Non Metallics).

-Dc

o Co
0 "0- 0-i
oi

m

0
(0Q/)

CD
Co

5. Yes(1)=Full EQ Electrical, Yes(2)=EQ Radiation Harsh-Electrical, Yes(3)=EQ Radiation Harsh-Consumables, Yes(4)=EQ for Consumables, Yes(S)=EQ Seismic, Yes(6)=EQ EMC.

** Fire Protection System isolation valves are equipped with tamper switches, hence identified for EMC.
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3.12.5 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 UHS EB is used for the
pipe stress and support analysis of site-specific systems within these Structuresthe structure. I
These site-specific ISRS are based on foundation input response spectra for site-specific

structures discussed in Section 3.7.1.1.1.1
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Table 8.1-1 - (Division 1 Emergency Diesel Generator Nominal Loads}

Operating
Time Operating Load
Sequence Rating Load LOOP DBA/LOOP
(sec) Load Description Volts t (hp/kW) (kW) (kW)

Load Step Group 1 (Note 1)
15 C..l..n. Fn f.... .UHS
(Note 2) a nRid UHS Electricca -R

,e .".eu;
ildbnn (I

Water Intake Structure 480
for mcc~hanacal divicion

1405hp 84341

and 1 fo•r• eEtri.al division, 5 hp each)Air Handling Unit
I. Fain fnr tiNS Maqk•in Water Initake Stri~t-tiirp

(Note 2)

15
(Note 3)

15is.......

(Note 2)

HaigFan : for UHS Mak eup Water Intaki e Structure

and UHS1ý Electrical Building (I fo-r mehncldiviion
and. 1. f.r.. ele...tri.al di , 5 hp each)Air-cooled
Condenser for UHS Makeup Water Intake Structure

Sump Pumps for UHS Makeup WIater Intake Structure
and UJHS Electrical Building (I for mechanical di'iscin

~4, 80"

480

10 4pkW-

4-9-32 kW

•0

0
and 1 for elecEtrial division, 10 hp each)

0

0

0

0-

Sfnif eeactr;: 'Or U 5 Miaeup wahr ainta -Ue MUctue and
UWHS ElectricalBuildina (1for mechanical divici~n; and 1

4IUU

for electrical d-1ii09 5 k(W each)Air Handling Unit
11~L ,;a I r H i 4P ivtUeu KA tc 1, LOC 31u

15 UHS Makeup Water Isolation MOV .480 I0Up 0
(Note 3)
15 UHS Makeup Water Mini Flow Bypass MOV 480 2 hp 0

!(Note 3) _0

15UHS Makeup Water Strainer MOVs "480 4 hp0
(Note 3) (2 MOVs, 2 hp each)
15 !Estimated Cable Losses 2 kW 2
(Note 4)
15 UHS Makeup Water System Transformer Losses and MCC 7 kW 7
(Note 4) equipment losses
15 Allowance for future small loads :5 kW 5

Subtotal of Additional Loads for Load Step Group I 1 2 . 8 . .1
Additional Manually Connected Loads
N/A UHS Makeup Water Pumps 480 SOhp 0
(Note 5) 130PED10AP001
, UHS Makeup WaterTraveling Screen Motor 480 0 1"h h

N/ UHS Makeup Water Traveling Screen Wash Pump Motor !480 IQip ! '

Total of Additional Manually Connected Loads 0

7

j.5

i0

i0

I

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.

I
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Table 8.1-2- (Division 2 Emergency Diesel Generator Nominal Loads}

Operating
Time Operating Load
Sequence - Rating Load LOOP DBA/LOOP
(sec) Load Description Volts (hp/kW) (kW)) (kW)

Load Step Group 1 (Note 1)
15 Cn F UHS E -UHM
(Note 2) an~d UH- Ectialul

al( -up Water Intake Structure 480
lig (H fer _medhani*CAl divisio*n

and 1 tO , ele.trial division, 5 hp each)Air Handling Unit
Ftn fnr I II-I£ M~k0I in W~tor Int•It• (tri ri-tm r

ý48015
(Note 2)

15

(Note 3)

15
(Note 2)

Heating Fans for UHS Ma-eup Water Intake Structure

;and UHS Electrical Building (I for ,mechanical division
and 1 for elec•trical divii;on, 5 hp each)Air-cooled
Condenser for UHS Makeup Water Intake Structure

Sumpd PUmpS foera UH-Sakeup Water ntake Strucdtue
and U HS Electric-al Ru1dn (1 for mecrhanic-al divisionn

'-I-05 hp 8,34.

I0 hpkW 0

S-.34.1

,0

U %

- elertri4 
14*and I fAr Viso-

Unet Heaters for 'UHS Make'up Water Intake Structure and
UHS Electrical Building (I for mnechanic-al division and 1
f r ele.trical division, 5 kW each)Air Handling Unit
Electrical Coils for UHS Makeup Water Intake Structure

480

15 UHS Makeup Water Isolation MOV 480
(Note 3)
15.. H.. Make.Flow Bypass MOV 4 .80............
(Note 3)
15 UHS Makeup Water Strainer MOVs -r480

(Note 3) (2 MOVs, 2 hp each)
15 Estimated Cable Losses
(Note 4)
15 UHS Makeup Water System Transformer Losses and MCC
(Note 4) ,,equipment losses
15 !Allowance for future small loads

Subtotal of Additional Loads for Load Step Group 1

4-039 kW i0

r2hp 0

,2hp 0
tI I
"! 2 h p . .... ...... .. ... 0 ...... ..........

ýO

ý0

2 kW

7 kW

2

7

2

:7

,S kW 5S•
25kw 2214

IAdditional Manually Connected Loads
N/A . UHS Makeup Water Pumps .480
(Note 5) 130PED20APOO1

N/A UHS Makeup Water Traveling Screen Motor .480

NA •UkISMakeup Water Traveling Screenwashp Motor-480
Toial of'Ad-dition-alManually Con nected Loads .........

S5hp 0 10

0 0
I

Notes:

1. Power to the UHS Makeup Water Intake Structure and UHS Electical Building is available from the 32BDD 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.

I
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Table 8.1-3- {Division 3 Emergency Diesel Generator Nominal Loads)

Time
Sequence
(sec) Load Description Volts

Load Step Group 1 (Note 1)
15 Cooling Pans for UHS Makeup Water Intake Structure 48
(Note 2) and UHS Electrical Building (I fGr mnechanical division

and I for el.Ect.al division, 5 hp each)Air Handling Unit
Fan for UHS Makeup Water Intake Structure

15 Heating Pans for UHS Makeup Water Intake Struture . 480
(Note 2) and UJHS Electrical Building (I fOr m~echanical diVicion

and 1 fOr elec•trial d•iiion, 5 hp ea.h). ir-cooled
Condenser for UHS Makeup Water Intake Structure

15 SumAp PUMPS for UJHS Makeup Water Intake Structure 1480
(Note 3) and UHS Electrical Building (I for mehanical division

and 1 fer electrical division,, 10 hp each)
15 nit Heaiers ior WH a pWtr naeSrcue a nd 148 0

(Note 2) UHS Electrical Building (I 9fr merchanical division and 1

Operating
Operating Load

Rating Load LOOP DBA/LOOP
(hp/kW) (kW) (kW)

4- hp 8-.34.1 83--41

10 hpkw '0

W2-hp 0-

1-23 kW 0

15
(Note 3)

15
(Nnt• qI•

for el•ectrial diVi.ion, 5 kW each)Air Handling Unit
Electrical Coils for UHS Makeup Water Intake Structure

UHS Makeup Water Isonltion MOV

UHS Makeup Water Mini Flow Bypass MOV

480

480

15 UHS Makeup Water Strainer MOVs 480
(Note 3) . (2 MOVs, 2 hp each)

15 Estimated Cable Losses
(Note 4)

15 ~ ~ UH aeup Water System Transformer Losses and MCC
(Note 4) i equipment losses

15 Allowance for future small loads

Subtotal of Additional Loads for Load Step Group 1
Additional Manually Connected Loads

N/AUHS Makeup Water Pumps 480
(Note 5) 130PED30AP001

N/A UHS Makeup Water Traveling Screen Motor 480
-Ta A Mon akeupWater Coravelingo Screen.Wash Pump Motor 480
Tta of Aditonal Manually Connected Loads

;2hp

ý2hp

.4Shp

7 kW

50 hp

l"hp
1"hp

ý0

0

2

7

, 5

.... .... ..i . .... ....... ..... ...... ..0

40

0

2

_4

5

0

I

I10

00__

Notes:

1. Power to the UHS Makeup Water Intake Structure and UHS ElectFi•al 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. 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.

I
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Table 8.1-4- (Division 4 Emergency Diesel Generator Nominal Loads)

'Operating

LoadTime Operating
Sequence Rating Load LOOP DBA/LOOP
(sec) Load Description Volts (hp/kW) (kW) (kW)

Load Step Group 1 (Note 1)
15 Ce.ling Pans f.r UHS Makeup Water Intake Stru.ture

(Note 2) and UHS Electrical Building (I for mechanical di'-sion
480 405 hp 8-34.1

and I few .lec.trical divis.on, 5 hp cach)Air Handlina Unit
Fan for UHS Makeup Water Intake Structure

Heating Fans fo.X Mu cu , ater intake StFuc.tue 48015
(Note 2

15
(Note 3

15
(Note;2

2) and UHS Electrical Buildine (P for mechanical dividoen
and 1 for electrical di.i.i.n, 5 hp each)Air-cooled
Condenser for UHS Makeup Water Intake Structure

Sum pI Iump forF UHS Makeup Water Intake St1UctUrc 480

~10 4kW

. 4-039 kW

0

0_

2)

-an - - -.- -w-Et.F.Eal DUHSIRGI H ___F MP-C -a RIE -a. P9 MAR

ano• ror ciEctriai aw ;men 140 hp each)

UJHS DEletrical Building (1 for mechanic-al divisien and 1
for • l•ctrical d; i•in, 5 kW each)Air Handlino Unit
Electrical Coils for UHS Makeup Water Intake Structure

480

0

0

2

7

15 UHS Makeup Water Isolation MOV 480 2 hp
(Note 3)

15 UHS Makeup Water Mini Flow Bypass MOV 480 [2hp
(Note 3)
15 HS MaWeup Water Strainer MOVs 480 . 4hp
(Note 3) (2 MOVs, 2 hp each)
15 Estimated Cable Losses 2 kW
(Note 4)

15 • UHS Makeup Water System Transformer Losses and MCC 7kW
(Note 4) equipment losses
15 Allowance for future small loads 5 kW

Subtotal of Additional Loads for Load Step Group I1
Additional Manually Connected Loads

NIA... UHSMakeup Water Pumps s 480 50 hp
(Note 5) ý".30PED40APO01

UHS Makeup Water Traveling Screen Motor 048 "h
N/A i UHS Makeup Water Traveling Screen Wash Pump Motor 480 H1h -

Total of Additional Manually Connected Loads

7

5 5

2 2. 3 18-1

0

Q

0

0 I
Notes:

1. Power to the UHS Makeup Water Intake Structure and UHS ElectricEa Building is available fromrthe 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.

I
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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 I UHS E!e-tr*El Bui~dinRgMakeup Water intake
Structure. Each division is functionally independent and physically separated from the other I
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 31 BBH 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 1 E Normal Power Supply System. with capability to be manually connected to Class
1 E emergency diesel generator backed power source.1
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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 letiEakBu4difvgMakeup Water Intake Structure
pump rooms and transformer rooms. I I
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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 I UHS EleEtriEal Buildi-nMakeup Water Intake
Structure pump rooms and transformer rooms. The raceway and cable routing design I
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 put in
place a cable management program prior to fuel load that will:

* 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.}
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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 I UHS E!eEtiEal Bui dingMakeup Water Intakei
Structure pump rooms and transformer rooms. Redundant equipment independence, I
including cabling independence and separation, described in the U.S. EPR FSAR, Section

8.3.1.1.9 is incorporated by reference.1
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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 I UHS E4EctiEalc Bu4idingMakeup Water Intake
Structure pump rooms and transformer rooms. Each division is functionally independent and I
physically separated from the other divisions.1
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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, U1HIS EWectiEaI-
Bulding, 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 8.3.1.3.8.1
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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 V MCC 1 31BNG01•')

480 V MCC 2 32BNG01111
480 V MCC 3 33BNG011"
480 V MCC 4 34BNGOII1

(1) Equipment located in the respective division in the UHS Etricek8B4l~dngMakeup Water Intake

Structure pump rooms. I
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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 traveling 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 Structure p-mpheu.e), 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 supplying power to
each train's pump and MOVs are located in its associated pump room.

The PUMP, check( valyc, pump isolation MAOV and Strainer for each train are locEatedl in one of
four separate watertight rooms in the UHS Makeup Water Intake Structure pumphouse. The-
associated electrical SWitchgcarc and equipment for each train's pump and MO'. is similarly
house-d in a sparate. '..aterctight roomA in the nearby UHS Electrical Building.

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, plan -- wPlan
views of the UHS Makeup Water Intake Structure is shown in Figure 9.2 5 and a section view is
shown in Figure 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 System isolation valves are safety-related MOVs designed to
ASME Section III, 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. Thescreens prevent debris from passing into the UHS Makeup Water System. The
traveling screens are equipped with a Seismic Category II 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 1 E) 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 Water 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 III, 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 III, Class 3 requirements, and are made of materials compatible with the brackish UHS
makeup water. For each train, there are the pump isolation MOVUHS Makeup Water System
Pump isolation. minimum flow. and initial fill isolation MOVs the UHS Makeup Water System I
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 III, 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 F-aEksbar
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 III, 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:

* Is designed, procured, constructed and operated in accordance with the criteria for
ASME Section III, Class 3 safety-related systems, structures and components, and
Seismic Category 1 requirements, including the tie-in piping and isolation valves for
normal makeup, and chemical addition and sampling.

* Has four equivalent and completely independent trains, any two of which are capable
of providing the required worst case makeup flow.

* Has ea--components. including the UHS Makeup Water System pump and its
associated valves, strainer, electrical switchgear, and local controls and instrumentation
housed in watertight e. '85Ure in the UHS Makeup Water Intake StrUEtue fer
protection againSt WOrst case flooding at the Chesapeake Bay - hOrlin ?.that are
protected against the effects of external and internal flooding as described in Section
3.4.3.10.

* Has an UHS Makeup Water Intake Structure which is designed and built for protection
against seismic and missile hazards.

* Has each UHS Makeup Water System pump installed such that its function is protected
against the worst case low water event.

* Has seismically qualified and installed (buried) piping runs from the UHS Makeup Water
Intake Structure to the individual ESWS cooling tower basins.

* Is treated to meet specified limits on system water chemistry in order to prevent
potentially detrimental fouling of stagnant piping sections and surfaces.

* Is periodically performance tested and sampled to confirm operability and verify
system water chemistry requirements.

* Has a 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 950 F (350 C).
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Figure 9.2-5-{UHS Makeup Water Intake Structure - Plan View)
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Figure 9.2-6-{UHS Makeup Water Intake Structure - Section View} C
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New Figure
Figure 9.2-7-V(UHS Makeup Water Intake Structure - Section Viewl
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New Figure
Figure 9.2-8-fUHS Makeup Water Systeml
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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 and the UHS E!ectrical Building
Ventilation System maintain acceptable temperatr. limitsmaintains 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 UHS Electrical Building Ventilation
System maint inmaintains a minimum temperature of 41' F (50 C) and a maximum temperature
of 1040 F (400 C) in the UHS Makeup Water Intake Structure and UHS Elec•trial Buildip1g, based
on the 0% exceedence winter design basis ambient air temperature of 00 F DB and the 0%
exceedence summer design-basis outdoor ambient air temperatures of 1020 F DB/800 F WB,
respectively. These systemsThe system will support operation of the UHS Makeup Water Intake
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 bui,•,d• gsthe building, as defined in
US EPR FSAR Section 3.11.

Components of the UHS Makeup Water Intake Structure Ventilation System and the UHS
Electri.al Building Ventilation System are located inside the applicable divisions' UHS Makeup
Water Pump rooms and electrical room., transformer rooms, air-cooled condenser rooms. the
intake structure corridors and traveling screen rooms. The UHS Makeup Water Intake Structure
..and the UHS Electri.al Buildingpump. transformer and air-cooled condenser 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-AO. 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 UHS E!ectrical
Building Ventilation 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 FeEiFE-atessupplies conditioned
air for cooling or heating of the fourcooling, heating, and ventilating each divisional UHS
Makeup Water System pump Fme-sand transformer room in the UHS Makeup Water Intake
Structure. The UHS Electrc•al Building Ventilation Systemr•c " irulates air for .•.ling Or heating
for the four electrical roo~ms5 in the- UHS9 Electrical-;; Building. The four UHS Makeup Water
He•ticcca, ,uII ! rEg m arc nsnirnan cOnnncn rpan•rn rnnr tn etrrntFurn ,r nnAi r gnr~a an
the roof aes i ae all watertight to eAdWue any potential floods. The four UHS
Makeup Water System puImp roomS are also designed watertight to endure potential floods.-
NEMA 12 (NE^NA, 2003) enclosures protect low voltage electrical equipment from dUst, dir, aRd
grit. Medium voltage transfoers are specified teo perate in, this envi••nment. This aspect of/
the design protects equipment against airbornle particulate mnaterial, Which could causKe
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etI•,rEal equipment failure. EaEh pump and electriEal rom has its on . -ntilati;n sy.,•e
train. The Yentilation coolers for a particular pumRp Foom and aSsociated electrical room are-
provided with cooling water by the UHS Makeup Water Intake System pump in the aSSOciatedl
-ai.A safety-related split-system air conditioner is provided to cool and ventilate each UHS

Makeup Water System pump 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
the 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 supply
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 required 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 handling unit capacities in the UHS Makeup Water Intake Ventilation SystemR and UHS

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
located above the EL. 36 ft. flood level. Each evaporator section (i.e.. filter, evaporator coil.
electric heating coil and supply air fan) is located in its divisional pump room. AC unit capacities
are based on the design ambient conditions and the required room temperature range. The air
conditioning equipment shall be designed in accordance with ASME AG-i 2003 (ASME. 2003).

Ductwork and Accessories
The supply air ductDuctwork 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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Cooling Gols
The coling coils), Whivh are integral to the air handling units, are designed inaEOdancc wit-h-
ASME AG 1-2003. The coolIing coils are designed to mneet ASME Boiler and Pressure Vessel Coeý,
Section III, Class 3, 2004 Edition no Addenda (ASME, 2001).

Cooling Coil Isolation Valves
The Eeoo*lg Eoil isolation Yalves are designed to mneet ASME Boiler and Pressure Vessel Cede,.
Section 111, Cl-55 63, -2-0-011 Edition, no Addenda.

Air HandliigConditioning Unit Condensate Drip Pans

Each air handlingconditioning unit has a drip pan installed to collect the condensate that forms
in the air handling unit and directevaporator section and directs the condensate to the local
sump.

Air Supply Fans

The fans, which are integFral te the air handling units,7Fans are centrifugal or axial type with an I
electrical motor drive;. 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
heaters meet the design, construction and testing requirements of ASME AG-1 -2003
(ASME, 2003).

Dampers

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.

lpectric- HeatingCol
Electric heating coils are provYfided to maintain mninimfumf roOM temperatures inthe Essential-
Service Water PUmp Building within the design temperature range.

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 Mnd the UHS E!ectrical Building Ventilation System
funEtienfunctions 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 operation of the electrical distribution equipment for the UHS Makeup Water
System'and for personnel comfort. The room temperature is monitored byand controlled using
the temperature sensors fetlocated in each pump room. transformer room. the intake structure
corridors and each traveling screen room and electrical room. 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

if one Or Mrc •co•mpnents of a UHS Makeup Water Intake Strctu.re Ventilation System train or
UHS Electi••El Building Vcntilation System train fail, the UHS Makeup Water Intake StFrutur•.
Ventilation System train 9rF HS Ele•trial Building Ventilation System; train is not able to
mainta;in the required ambiet conditions in the lUHS Makeup Water System pumlp roomA or
UHS electFr•al room, respectively. There a.e four independent pairs of pump and electrical
roomsA (each pair is associated with a particular UHS Makeup Water Systemf train). Failure of one
train of the U1HS Makeup Water Intake Structure Ventilation System or the UJHS Electrical
Building Ventilation Systen mres ults in the inoperabl*ioty of one train oef the U-H!- Makeup WaterSt; • 'm Inwl(:r thk l~•, , ' dAI c' not--•, Cffv, ,hy' , thr \1 hr;1 '-' tr.,i÷e of th IJH MIkI nWir' ......- -. .:1•;*•1

Syste.The UHS Makeup Water System (UHSMWS) is comprised of four (4) independent trains.
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 serving the UHS Makeup Water Intake Structure corridors
and traveling screen rooms are NS-AQ, and not required to operate in order for any UHSMakeup Water System to perform its safety function,

Plant Accident Conditions

The UHS Makeup Water Intake Structure Ventilation System and the UHS Electrical Building
Ventilation System also maintain conditions in the UHS Makeup Water Intake Sructure and-
UHS Electrical Buil. nalso maintains the required ambient conditions in each trains' UHS
Makeup Water pump and transformer room in case the UHS Makeup Water pumps arerequired to operate.

9.4.15.3 Safety Evaluation

The UHS Makeup Water Intake Structure Ventilation System and UHS ElectFrf'ial Building,
Ventilation System havehas sufficient heating and cooling capacity to maintain each p
room and electrical rOOmtrains' pump and transformer room at temperatures between 41' F
(5' C) and 104' F (40° C), when the UHS Makeup Water Intake-System pump ,motors are
operated at rated loadequipment operates at rated load (cooling mode), and, is on standby
(heating mode).

The safety-related portions of the UHS Makeup Water Intake Structure Ventilation System aed-
the UHS ElectFical Building Ventilation System 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 oftse.,, ',.'h, building. I
No single failure compromises the safety functions of the UHS Makeup Water System; however,
active failure of an air conditioning t-aiftsystem will render the associated UHS Makeup Water
System tF-aininoperable. 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 1 E Emerqency Power Supply system.
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9.4.15.4 Inspection and Testing Requirements

Sections 14.2.14.8 and 11.2.11.9 provideprovides the initial plant startup testing for the UHS
Makeup Water Intake Structure Ventilation System and UHS Electrical Building Ventilati- I,
After the plant is brought into operation, periodic inspections and tests of the UHS Makeup
Water Intake Structure Ventilation System and UHS ' ElcFtiEal Building Ventilation System 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 UHS E!ectrical
Building Ventilation System. 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 UHS El•ect•ral Building Ventilation 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.,1 985.

ANSI, 1987. Certified Ratings Program-Product Rating Manual for Fan Air Performance, 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.,1 999.

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.

SME, 2004.. ASME B.iler and Pressure Vessel Code, Se.tiOn 111, Class 3, 2001 Edition, no
Addenda, American Society of Mechanical Engineers, 2004.

NEM, 12003. NEMA Standards Publication 250 2003, Enclosures for Electrical Equipment (1000
Volts Maximum).
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9.5 OTHER AUXILIARY SYSTEMS

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

9.5.1 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 11-SSE loop supplies fire water to the above ground manual and
automatic suppression systems identified in Figure 9.5-4 and 9.5 5. These figures.This
figure illustrate the Seismic Category 11-SSE standpipe and hose stations and the Seismic
Category II sprinkler systems specified for the UHS Makeup Water Intake Structure and the
a55ociated Electrical Building.)
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9.5.1.2.2 General Description (continued)

Plant Fire Prevention and Control Features

< Text suppressed for clarity >

Automatic Fire Suppression Systems

Details of the automatic fire suppression systems for the remainder 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 Building 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

IUHS Makeup WateIr Intake Struture

* Desalinization / Water Treatment Building}

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

* Switchgear Building I&C Control / Protection Panel Rooms

Fixed deluge water spray systems designed and installed in accordance with NFPA 15 are
provided for the following hazards.

* 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 communicationsystem 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 1 E Emergency Uninterruptible Power Supply System (EUPS) or the Class I E 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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SSC SSC DESIGN DESIGN SSC 10 CFR
D APPENDIX B COMMERCIAL

DES SAFETY QUALITY PRESSURE TEMPERATURE SEISMIC PR QGRAM CODE
ARE I CLODE I GROUP I I ______CASINOE_)_

CLASS GROUP PSIG"FCAS (CEI

NOTE 1: THOSE SSC
WILL BE SU
THAT SSC I

, CLASSIFIED AS NS-AQ (FOR SAFETY CLA. S) AND CLASSIFIED AS "YES" FOR 10 CFR !
IJECT ONLY TO THOSE QUALITY ASSURANCE REQUIREMENTS OF APPENDIX B THAT ARI
ASED ON POTENTIAL AFFECT OF THE SSC IN SAFETY-RELATED FUNCTIONS.

0 APPENDIX B
PERTINENT TO
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Figure Replaced
Figure 9.5-4-{CCNPP Unit 3 UHS Makeup Water Intake Structure}

UHS MAKEUP WATER 1
. INTAKE STRUCTURE c-rn

NFPA 13. 2007 ed.
NFPA 14, 2007 ed.

C NS-AQ 0 250 120 II - SSE YES NFPA 25, 2002 ed.
NFPA 804, 2006 ed.

ANSI/ASME 831.1, 2004 ed.

NFPA 24, 2007 ed.

B NS-AQ 0 250 100 II - SSE YES NFPA 25, 2002 ed.
NFPA 804 , 2006 ed,

ANSI/ASME B31.1, 2004 ed.

SSC SSC DESIGN DESIGN SSC 10 CFR
AREA SAFETY QUALITY PRESSURE TEMPERATURE SEISMIC APPENDIX B

CLASS GROUP PSIG *F CLASS PROGRAM CODE

(NOTE II

NOTE 1: THOSE SSCs 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 POTENTIAL AFFECT OF THE SSC ON SAFETY-RELATED FUNETIONS.
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Figure 9.5-5-{CCNPP Unit 3 UHS El-ectrical IBu#dIngNot UsedI
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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 theconsequences of such an
event.

* 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), including asso"iated UHS I
PEtriEal Buldidng} I

+ {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:

* Turbine Building (UMA)

* Switchgear Building (UBA)

* Auxiliary Power Transformer Area (UBE)

* Generator Transformer Area (U BF)

f tWarehouse 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)}

[ {Ultimate Heat Sink Makeup Water Intake Structure (UPF),.in.luding assciatcd UHS-
'le-rEa-Buldi. •Il

[ {Circulating Water System Makeup Intake Structure (UPE)}

* {Desalinization/Water Treatment Building (UPQ)}
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9B.3.12 ULTIMATE HEAT SINK MAKEUP WATER INTAKE STRUCTURE INCLUDING ASSOCIATEDUH•.
ELECTRICAL BUILDING

9B.3.-2.1 Firc Arca FA UPF 01 (Table 9B 2, Column 35)

Fire area FA UPF 01 i5 onc Of four electrical rooms, whic~h servc the Ultimate Heat Sink Makeup
Water System pumps, and is designated as UHS Makeup Water intake Structue Electrical Room

The adequacy of the fire protection features provided iS sufficient to prevent a fire originating-
within fire area FA UPF 01 fromF affecting adjacent fire areas.

This fire area is o ~asiona Ily occupied during normal plant operations. The eges Ferute fromA
this area in the- e-vent o-f -a fire- Dis vi-a -a mingle exit through the building corridor-.

9B.3.2.2 Firc Area FA UPF 02 (Table 9B 2, Column 36)

Fire area FA UPF 02 is the corridor which serves the Ultimate Heat Sink Makeup Water System
pump electrical rooms.

The adequacy of the fire Protection featres provided is suffi,;ient to prevent a fire originating

within fire area FA UPF 02 fromA affecting adjacent fire areas.

ThiS fire area isocasoaly cupied during normal plant operations. The egress route from-
this area in the event of a fire is via redundant means of egress to the emterior.

913.3.2.3 Firc Area FA UPF 03 (Table 9B 2, Column 37)

Fire area FA UJPF 03 is one of the four Ultimate Heat Sink Makeup Water Systemn pump room
and isdesignated as UJHS Makeup Wa ter intake Structure Pump R99om 1.

The adequacy of the fire protection features provided is sufficient to prevent a fire originating-
within fire area FA UPF 03 from affecting adiacent fire areas.

This fire area OS occasionally occupied during normal plant operatin•s. The eg• re rout, fromA^

this area in the event of a fire is via a single gradle level exit through the building corridor.

9B.3.12.4A Firc Arca FA UPF 04 (Table 9B 2, Column 38)

Fire area FA UPF 04 is the corridorF which serves the Ultimate Heat Sink Makeup Water Systemt

The adequacy of the fire protection features provided is sufficient to prevent a fire originating-
within fire area FA UPE 01 fromn affecting adjacent fire areas.

This fire area iS occasionally occupied during normal plant operations. The egress route fromA
this area in the event of a fire OS Via redlundant mneans of egress to the exterior-.

96.3.12.5 Firce Area FA UPF-05 (Table 913-2, Column 39)

Fire area FA UJPF 0:5 is one of four electrical roomFIs which serve the Ultimate Heat Sink Makeupg
Water System pumps and is designated as UHS Makeup Water intake Structure PEletrical RoomR

2-;. • ÷ • • • r• r • ; ,• ; [ .4 • • v÷÷,• • , 1. l• I-.,I.I • ? .. •
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The adcguacy of the fire protcction features provided is SUfficicnt to prevent a fire eriginatin'g
wfithin fire area FA UPF 05 from affecting adjacent fire areas.

This fire area iS occasionally occupied during normnal plant operations. The eges rF rute fromP
this area in the- even-t of -A fire is via a single exit to the exterior.

9B34 e Fr Arcs VA. UPF 06 (Thb 82 Clm 0

Fire area FA UPF 06 is one of the four Ultimate Heat Sink Makeup Water System pump rOo
and is designated as UHS Makeup Water Intake Stru;ture Pump Room 2.

The adequacy of the fire protection features provided is sufficient to prevent a fire originating-
within fire area FA UPF 06 from~ affecting adjacent fire areas.

This fire area i•s ocasVinally occupied during normal plant operations. The egF..route from

this area in the event of a fiFe is via a single grade level ex(it throUgh the building corrJido.

9.B.3.2.7 Firc Area .A UPF 07 (Tab•c 98-2, Cnm .1)

Fire area FA UPF 07 is one of four electrical roomAs Which se rvethe Ultimate He at Sink Makeup-
Water System pumps and is designated as UJHS Makeup Water Intake Structure Electrical Room~
3-.

The adequacy o~f the fire protectfion features provided is sufficient to prevent a fire orfiginating-
within fire area FA UJPF 07 fromn affecting adjacent fire areas.

Thifir; aorea is ,occson oupied during normal plant operations. The egrFes route from-p

this area in the event of a fire is via a single exit through the buildi ng corridor.

9B.3.2.8 Firc Arca FA UPF 08 (Table 9B 2, Column 1,2)

Fire area FA UPF 08 is one of the four Ultimate Heat Sink Makeup Water SystemR pumnp room
and is designated as UHS Makeup Water Intake Structure Pump Roeem 3.

The adequacy of the fire protection features provfided is sufficient to prevent a fire originating-
witin fire area FA UJPF 08 fromn affecting adjacent fire areas.

This- fire re is occ~asionally occupied during normnal plant operations. The egress route fGrom
this area in the- even,-t- of -A fire is via a single grade level exit through the building corri~dor.

I•- A98-342-1.9 Fire Arca FA UPF 09 (Table 9B 2, Colum 43)

Fire area FA UPF 09 is one of four electrical rooms w..hich SerF ,e the UItimate Heat Sink Makeup
Water System pumps and is designated as UHS Makeup water Intake StFUctUre Electricai Reoom
4;.

The adequacy of the fire protection featres povided i• Sufficient to prevent a fire originating
Within fire area FA UPF 09 from affecting adjacent fire areas.

This fire area is occasionally occupied during normnal plant operations. The eg eS5rMute ferom
tHSa~aM uiyetOFaFcei uvc1 a; sin ;le~ e.xit tU1[EUgH1 1111 BUIIGIiiy E9FFIdr.
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9B3.1-2.1, Fire Arca FA UPF 10 (Table 9B 2, Column 44)

Fire area FA UPF 1 is one of the four Ultimate Heat Sink Makeup Watcr System pump rom

and is designated as UHS Makeup Water Intake Structure Pump Room 4.

The adequacy of the fire protection features provided iS SUfficient to prevent a fire originating-
Within fire area FA UPF 10 from affecting adjaent fire areas.

This fire area is occasionally occu~pied dIuring no~rmal plant operations. The egreSS route from-
this area in the event ef a Afie is via a single grade level exit thro)ugh the building corr~idor-.

OR 3 11 Firc Arca FA UPF 11 (Tablc 9B 2, Column 45)

Fire area FA UPF 11 is ne of four travelin scree rosWhich serve the Ultimate Heat Sink(
Makeup Water System pumps and is designated as UHS Makeup Water Intake Structure
Tr.aveling Screen Rom 1.

The adequacy of the fire protection features provided is suffiient to prevent a fire originating.
within fire area FA UPF 11 ferom affecting adjacent fire areas.

This fire area is occasionally occupied during normal plant operations. The egres route fro~m
this area in the event of a fire is via a single grade level emit through the building corri~dor-.

9.3.1.12 Fr"e Area FA UPF 12 (Table 9B 2, Column 46)

Fire area FA UPF 12 is one Of feU traveln scree romshich serve the Ultimate Heat Swnl(
Makeup Water System pumps and is designated as UHS Makeup Water Intake SUtrutue
TrFaveling Screen Room 2.

The adequacy of the fire pro~tection features provided is sufficient to prevent a fire originating-
within fire area FA UJPF 12 from affecting adjacent fire areas.

This fire area is occasionally occupied durinig normnal plant operations. The egress route fromR
this area in the event of a fire_ is; via a single grade level1 exit- throu,_gh the building corridor-.

9B3.-1 2.13 Frc*-p A repa FA UPF 13 (Table 9B 2, Column 47)

Fire area FA UPF 13 is one of four traveling screen rooms which serve the Ultimate Heat Sink
Makeup Water System pumps and is designated as UJHS Makeup Water Intake Structure
Traveling Screen Roomn 3.

The adequacy of the fire protection features provided is sufficient to prevent a fire originating-
Within fire area FA UPF 13 from affecting adjacent fire areas.

This fire area iS occasionally occu~pied during normal plant operations. The egres route from
this aReai the event of a fire is via a single grade level exit thro)ugh the bui lding corr*idor.

9133.12.4 Fire Area FA UPF 14 (Table 9B 2, Colum1)

Fire area FA UPF 11 is one of four travelin scree roswhich serve the Ultimate Heat Sink(
Makeup Water System pumps and is designated as UHS Makeup Water Intake Sructure
Traveling Screen Room 1.

The adequacy o~f the fire protection features provided is sufficient to prevent a fire originating-
within fire area FA UPF 11 .from. -affecr-ting adjacent fire areas.
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This firc area iS occaSiOnally occupied during normnal plant opcrations. The eqgrS5 route fromf
this area in the event of a fire is via a single grade level exit through the building corridor.

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
forehav divisionn_ Fire area FA-IJPF-01 consists of the followinn ronnom

Room Number
UPF03-001

UPF03-002

UPF02-001
UPF02-003

UPFOI-001

Room Name
Air Cooled Condenser Room 1

Transformer Room 1

UHS Makeup Water Pump Room 1

Traveling Screen Room 1
f JHS, MakpLin Witpr Intakp Fnrh;ihv Ari• 1

The adequacy of the fire protection features provided is sufficient to prevent a fire originating
within fire area FA-UPF-01 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 through two grade 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 followina rooms:

....... ,,J

Room Number

UPF03-003
UPF02-002

UPF02-01 0

Room Name

Personnel Access to Electrical Rooms

Personnel Access to Pump Rooms

Vestibule

The adequacy of the fire protection features provided is sufficient to prevent a fire originating
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-UPF-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

UPF03-004

UPF03-005

UPF02-O04

UPF02-005

UPFOI-002

Room Name
Air Cooled Condenser Room 2

Transformer Room 2

UHS Makeup Water Pump Room 2

Traveling Screen Room 2

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 through two grade 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, electrical, traveling screen and
forebay divisions. Fire area FA-UPF-04 consists of the following rooms:

Room Number Room Name
UPF03-006 Air Cooled Condenser Room 3

UPF03-007 Transformer 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 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 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
UPFO1-004 UHS Makeup Water Intake Forebay Area 4

The adequacy of the fire protection features provided is sufficient to prevent a fire originating
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 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 grale level exits to the exterior.
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9B.3.13 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.

9B.3.14 DESALINIZATION/WATER TREATMENT BUILDING

9B.3.14.1 Fire Area FA-UPQ-01 (Table 9B-2, Column-51-42)

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 Area Parameters)
(Page 9 of 17)

Column 1 31 I 32 I 33 34
Fire Area FA-USG-03 FA-URA-01 FA-UQA-01 FA-UQA-02 FA UPF 01
Building or Area USG URA UQA UQA _ _ _ _

Figures Figure 9B-20 Figure 9B-21 Figure 9B-22 Figure 9B-22 Fur98-2 2

Fire Barriers (Notes 3,4,5,6) See Figures See Figures See Figures See Figures See-Rýi ...
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, c, d, g,j a, b, d, e, g, w a, b, c, e, g a, c, d, g a, ýc, dgk I
Transient Fire Loading THL-2 THL-1 THL-2 THL-2 TI=L-- 2

Common Ignition Source (Note 2a) a, b, c, d, m a, c a, b, m a, b, c, d I
Atypical-ignition Sources (Note 2b) None ee None None NeFe I
Hazard Classification (Note 13) OH Group-i OH Group-2 OH Group-1 OH Group-1 OGrI4 up4 I
Automatic Fire Detection Yes Yes Yes Yes Yes I
Manual Fire Alarms Yes Yes Yes Yes Yes
Automatic Fixed Fire Suppression No No No No Yes I
Manual Fixed Fire Suppression No No No No NG j
Standpipe and Hose System (Note 7) No No No No Yes I
Portable Fire Extinguishers (Note 8) Yes Yes Yes Yes Yes i
Suppression Affects Note 14 Note 14 Note 14 Note 14 Note I
Plant Drains Note 9 Note 9 Note 9 Note 9 Note-

Radiological Affects None None None None None "

HVAC Note 10 Note 10 Note 10 Note No-t4 -It.

Emergency Lighting (Note 11) aa None aa aa aa I
Communication (Note 12) Yes Yes Yes Yes Yes i
Engineering Evaluations None None None None NPane



Table 9B-2-{Fire Area Parameters)
(Page 10 of 17).

Column 1 I I I I 40
Fire Area FA iDF 02 FA IIJP" 03 EAN I-12F-4. FA4 IF 0" rA IUPFr•06

Building or Area upF UPLF UAF U.F UPF I
Figures ____ ,1 ......... i 9 R..... __I
Fire Barriers (Notes 3,4,5,6)ires , .... SeFgues ee Figures SeeIFiu

SSC: important to safety NeRe ,GF, P ,.Yes Nene Yes Yes

SCC: post-fire safe shutdown Nene Ne4'ee Nene None

In situ Loading (Note 1) a-E- aac-d-, g a T, egIk I
Transient Fire Loading THL24 2 THL--2 T-LI2 T-L-2

Common Ignition Source (Note 2a) a aab- a a a
Atypical Ignition Sources (Note 2b) None ee None None ee
Hazard Classification (Note 13) KOu P4 .... FOP4 OrH.GfeI• OH Gru..p4 OH-u o...
Automatic Fire Detection Yes Yes No Yes Yes

Manual Fire Alarms Yes Yes Yes Yes Yes
Automatic Fixed Fire Suppression Yes Yes Yes Yes Yes

Manual Fixed Fire Suppression No NO No No No

Standpipe and Hose System (Note 7) Yes -Yes -Yes Yes
Portable Fire Extinguishers (Note 8) Yes Yes Yes Yes Yes

Suppression Affects Note-14 Not-e-4 Note-14 Note14 Note-14

Plant Drains Note 9 Note 9 Note 9 Note9 Not-e-9
Radiological Affects N•ne None No'e None None

HVAC Note-tO Note 1- Note- 10 Note 10 Note 0

Emergency Lighting (Note 11) aa aa aa aa aa

Communication (Note 12) Yes Yes Yes Yes Yes
Engineering Evaluations None None Nefe None None



Table 9B-2-{Fire Area Parameters)
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Column 35 136 3-7 381 39I

Fire Area FA-UPF-01 A-UF-02 EA-UPF-03 EA-UPF-04 E
Building or Area UPE UPF UPF UPF UPF

Figures Figure 9B-23 Figure 9B-23 Figure 9B-23 Figure 9B-23 Figure 9B-23

Fire Barriers (Notes 3,4,5,6) See Figures Seeigures See Fioures_ See Figures _Seeiaures

SSC: important to safety Yes None Yes Yes

SCC: post-fire safe shutdown Yes None Yes- Yes Yes

In situ Loading (Note 1) a.b.c.d.e.g. tiLIL a.b.c.d.e.ga.i.kk, t a.tb.c.d.e.g.ik.t a. b. c. d. e. a._ k.t

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, p a. m a, b, c, d. g. m, o, 0 a. b, c, d. g, m, o, o a. b, c. d. g, m, o,

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) Yes (Hazard Specific) Yes (Hazard Specific) Yes (Hazard Specific) Yes (Hazard Specific)
UPF03-001 Air Cooled UPF03-003 Personnel UPF03-004 Air UPF03-006 Air Cooled Condenser UPF03-008 Air Cooled
Condenser Room 1 Access to Electrical Cooled Condenser Room 3 Condenser Room 4
UPF03-002 Transformer Room 1 Rooms Room 2 UPF03-007 Transformer Room 3 UPF03-009 Transformer
UPF02-001 UHS Makeup Water UPF02-002 Personnel UPF03-O05 UPF02-006 UHS Makeup Water 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-O05 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 Io
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) a.aaa aa aa aa a__aa

Communication (Note 12) Yes Yes Yes Yes v

Engineering Evaluations Yes (Notes 6a & 17) Yes (Notes 6a & 17) Yes (Notes 6a & 17) Yes (Notes 6a & 17) Yes (Notes 6a & 17)

IQ
(0

-D

W
(0

C
z

01



Table 9B-2-{Fire Area Parameters)
(Page 12 of 17)

Column I_ _ _ _ _ _ _ 4__ _ 44 4940
Fire Area FA, JPFFA 9 FA, UPFA0 FA-UPE-01 I
Building or Area UPF U U-F UPF UPE I
Figures ... e-.B.. q• •Figf-9-23 igu,.e-9B-24 FiguFe 9B 2 Figure 9B-24 I
Fire Barriers (Notes 3,4,5,6) see-F^^ fe .ee-Fig** See-F.. c.. See Fi.u.es See Figures

SSC: important to safety Yes Yes Yes Yes None I
SCC: post-fire safe shutdown NoAe Nnee Nene Nnee None I
In situ Loading (Note 1) ,---,-g-. a~-~d-g -e,,,,. a-q--g a, c, e, g I

Transient Fire Loading THL--2 T12- -HL l2 T-L--2 THL-2

Common Ignition Source (Note 2a) a, 1, n aa-b,-" a,-m al-bar "I a, b, mr

Atypical Ignition Sources (Note 2b) None ee None ee None

Hazard Classification (Note 13) GH-GGroup4 I -,reMU P ..... OH GroupeIu up-1 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 No No No No No

Standpipe and Hose System (Note 7) Yes Yes Yes Yes No

Portable Fire Extinguishers (Note 8) Yes Yes Yes Yes Yes

Suppression Affects Note 14 Note44 Note-I4 Note 4 Note 14

Plant Drains Nete 9 Note-9 Nete-9 Nete-9 Note 9

Radiological Affects None None Nlne Nene None

HVAC Note-1- Note-10 Note-l0 Note410 Note 10

Emergency Lighting (Note 11) aa aa aa aa aa

Communication (Note 12) Yes Yes Yes Yes Yes

Engineering Evaluations None Nene Nnee Nnee None

CD
W CO

0 0



Table 9B-2-{Fire Area Parameters)
(Page 13 of 17)

Column I 4641 I 4742

Fire Area FA-UPE-02 FA-UPQ-01

Building or Area UPE UPQ

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, c, d, g a, c, d, e, g, k

Transient Fire Loading THL-2 THL-2

Common Ignition Source (Note 2a) a, b, c, d a, b, c, d

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

"oC
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Notes (,

1. In-situ Loading: 0 Coh1 --4

a. Miscellaneous Cable Insulation
b. Miscellaneous Plastic and Rubber
c. Miscellaneous Wire and Plastic Components (Panels)
d. Lubricants and Hydraulic Fluids
e. Electrical Cabinets
f. Flammable Gases (Hydrogen)
g. Electrical Cable Insulation (Cable Trays)
h. Charcoal (Filters)
i. Air Compressors
j. HVAC Subsystem Components
k. Transformers (Dry)
I. Transformers (Oil-filled)
m. Battery Cases
n. Diesel Fuel Oil
o. Paints, Solvents and Cleaning Fluids
p. Clothing (Cotton and Synthetic Blends)
q. Clothing (Rubber and Plastic)
r. Paper Records, Procedures and Files
s. Furniture and/or Appliances
t. Air Handling Units
u. Flammable Gases (Methane)
v. Battery Chargers
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2a. Common Ignition Sources: * ,

a. Low to Medium Voltage Electrical Circuits o 0o (D

b. General Electrical and Control Cabinets W
c. Electric Motors 

(0

d. Pumps
e. Air Compressors
f. Indoor Oil-filled Transformers
g. Electrical. Switchgear Cabinets
h. Reactor Protection System MG sets
i. Diesel Generators
j. Battery Banks
k. Boiler Heating Units
I. Electric Dryers
m. HVAC subsystem components
n. Low Voltage Electrical Circuits
o. Air Handling 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:

* For 1 hour fire rated barriers, minimum I hour fire rated door assemblies are provided.
* For 2 hour fire rated barriers, minimum 1.5 hour fire rated door assemblies are provided.
* For 3 hour fire rated barriers, minimum 3 hour fire rated door assemblies are provided.
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5. Dampers: C. oP
* For 1 hour fire rated barriers, minimum 1 hour fire rated dampers are provided, except where through duct configuration is suitable to o 00

satisfy NFPA 90A (NFPA, 2002) requirements to allow for dampers to be omitted.
SFor 2-hour fire rated barriers, minimum 1.5-hour fire rated dampers are provided.Co

* For 3-hour fire rated barriers, minimum 3-hour fire rated dampers are provided.

6. Penetrations:
Penetrations through fire rated walls, floors, and ceilings bf each fire area are sealed or otherwise closed with rated penetration 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
justified by engineering evaluations.

6a. Dri•g d ;tailed design, e•nie g ,valuations asSociated with the non rated traveling Scrccn pcnet;ati-nS through the rated floorS of fire
areas FA UPF 11, FA UPF 12, FA UPF 13 and FA UPF 14 shall be performed.During detailed design, an engineering evaluation shall be
performed to iustify the open floor trench penetrations through the 3 hour rated fire barriers separating fire areas FA-UPE-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 III 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 III standpipes and hose connections.

8. Portable Fire Extinguishers:
Portable fire extinguishers may not necessarily be located in each individual fire area; however, they are available throughout each building 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.
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10. HVAC:
Duct smoke detection and fan interlock will be provided when required by NFPA 90A.

11. 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.
* Light Hazard
* Ordinary Hazard (OH Group-i)
* Ordinary Hazard (OH Group-2)
* Extra Hazard (EH Group-i)
* 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 h6t 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 9B-23-{CCNPP Unit 3 Fire Barrier Location, UHS Makeup Water Intake Structure, Plan View and Section A-A)
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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.

b. To establish baseline performance data for future equipment surveillance and ISI.

c. Verify electrical independence and redundancy of safety-related power supplies.

d. To demonstrate the ability of the traveling screens to be manually rotated 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.

b. 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.

c. Hydrostatic/leak testing of the UHS Makeup Water System, including the test
bypass line, has been completed with satisfactory results.

d. UHS Makeup Water System instrumentation is functional and has been calibrated.

e. Support systems required for operation of the UHS Makeup Water System are
complete and functional.

f. Test instrumentation available and calibrated.

g. Temperature conAtroller settings and monito~rig functions Such as electrical Eircui
and temperatu•e ar F heat tr•aiAg system arc set in accordance with UH-
Makeup water system piping design requirements.

h. To ensure the operation, heat traci ng syste.ms. shall bectested before and after-
installation of the piping/tubing insulation, as applicable.

3. TEST METHOD

a. Verify that each UHS Makeup Water System division can be operated from the main
control room and the remote shutdown panel.

b. Verify safety-related automatic valves (MOVs, SOVs, AOVs) respond as designed to
each of the applicable open/close signal sources, including time delay circuitry..

c. Verify valve position indication.

d. Verify position response of valves to loss of motive power.

e. Verify air release valves operate as designed on pump start.

f. Verify each traveling screen and scareen wash system operates as designed.

g. Verify each discharge strainer operates as designed.

h. Verify that makeup flow through the test bypass line demonstrates the system can
deliver the.minimum Technical Specification flow rate to the ESWS Cooling Tower.
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L. Vcrif' floW th rough the roomR cooler in cach room of both the UHS Makeup Water
Intake Struture and UHS Electrial Building.I

j. Verify alarms, interlocks, display instrumentation, 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.

m. Verify the tem peratue controller and moneitorinq functionS for the heat tracing
system operate in accordancePit9h the design requirements. I

n. Verify electrical independence and redundancy of power supplies for safety-related
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

a. Record alarm, interlocks, and control setpoints.

b. Record pump headversus flow and operating data.

c. Record valve 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.

e. Recordl temperature controler set points and monitoring functions for proper
operation of heat tracing sym operation.I

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.

c. The valve position indications properly indicate actual valve position.

d. The position response of valves to loss of motive power is correct.

e. The air release valves operate as designed on pump start.

f. The traveling screens and screen wash systems operate as designd

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.

i. The flow through the roomF cool)er in each roo~m of both the UHS Makeup Water
Intake Structure and UHS Electrical Building is per systemn designcEriteria.

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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I. The valves meet performance data where required.

m. The UHS Makeup Water System operates per design and as described in Section
9.2.5.

n. Heat trcing epcrates within tcmperaturc co• ...... t point li'flits, and

meonteorigfunctioenS operat in acordance withd dign rcqireents.I
o. Safety-related components meet electrical independence and redundancy

requirements.

p. Traveling screens can be manually rotated and manually washed off.

q. Backflushing can be performed via the discharge strainer debris removal line.

K
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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.' To demonstrate the ability ofthe UHS Makeup Water Intake Structure Ventilation
Syste- Systems to provide cooling and heating sufficient to maintain necessary
operating environment for the UHS makeup water pumps and related equipment.

b. To establish baseline operating data for future equipment surveillance and ISI.

c. Verify electrical independence and redundancy of safety-related power supplies.

2. PREREQUISITES
UHS Makeup Water Intake Structure Ventilation Syste ffSystems 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
SystenSystems have been completed.

b. UHS Makeup Water Intake Structure Ventilation -yste Systems instrumentation is
complete and functional and has been calibrated.

c. Support systems required for operation of the UHS Makeup Water Intake Structure
Ventilation Syste Systems 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. Test instrumentation available and calibrated.

f. The UHS Makeup Water Intake Structure Ventilation System flew balance
asSystems air flow balances have been completed. I

g. The UHS Makeup Water System is available for full flow testing.

3. TEST METHOD

a. Verify control logic and interlock functions for each division.

b. Verify alarms, displays, indications and status lights both locally and in the main
control room for each division.

c. Verify operation of dampers and damper controls per design requirements.

d. Verify operation of the e*haust-fan units (supply and exhaust. air conditioning unit.
and air cooled condenser) and dampers per design requirements.

e. Verify each division's air flow (both heating and cooling) meets design
specifications.

f. Verify that room temperatures in the pump room and the transformer room in each
division can be maintained within the design range. H

g. Verify proper operation of the intake structure corridor ventilation system
(including duct heaters) and the traveling screen roomventilation 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.

i. Verify electrical independence and redundancy of power supplies for safety-related
functions.

j. Verify proper operation of the air conditioning unit refrigeration system.

4. DATA REQUIRED

a. Fan operating data.

b. Setpoints at which alarms and interlocks occur.

c. Unit heaterDuct heaters, air conditioning unit electric heating coil. and unit heater
operating data.

d. Powered damper operating data.

e. Air flow measurements in ducts.

f. Air flow and temperature measurements in inlets and outlets.

g. Cooling water flow and temperature across the air handling unit coils.

h. Temperatures of each division's pump room. transformer room. traveling screen
room. and corridor.

i. Air conditioning unit operating data.

5. ACCEPTANCE CRITERIA

a. 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 requirements.

e. Each division's airflow (both heating and cooling) meet design specifications.

f. The room temperatures in the pump room and the transformer room in each
division can be maintained within the design range of 5>41 OF and •<104 OF.

g. The systems cooling and heating capacities meet or exceed design requirements as
specified in equipment supplierpublished 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 Elcctrcal Building Vcntilat'- Not Used

1. GBJEGTIIES

a. TO demon..strate the ability of the UHS ElectFical Building Ventilation Systefm t
provide cooling and heating sufficient to maintain neceS~ar, ov.. ating
environment for the electrical divisions supporting the UHS Makeup Water SystemA.

UI.

'endence and redundancy of safety related Dower suoolies.C. Verify electrical inc eB

2. PREREQUISITES
UHS Electrcal Building Ventilation System testing shall be cmpleted during the-
preo~perational testing phase Thfllowing prerequisites shall be mnet:

a. C9ostruction activities on the UHS I Eltr'ical Building Ventilation System have been
Ee~lqpkted.

b. UHS Eletr-ical Building Ventilation System instrumentation i m•plete and
functional and h-as- beenP- calibrated.

c. Suoport systems required for operation of the UHS WEletrial Building Ventilatic
System are comnplete and functional.

d. The UHS Eletrical Building is in its final configuration (doors and access points
installed and wall, ceiling, and floor penetraticns in their design condition).

e. Test isrmn atinavailable and calibrated.

Pr-

f. The UHS hEtral Building Ve Rt ilation System flow balance has been completed.

3. TEST METHOD

a. Verify co•nrIo logic and interlgck functi•n• for each division.

b. Verify alaFrms, displays, indications and status lights both locally and in the Main
conrol room for each divisi.

c. Verify op,• ation of dampers and damper controls per desig r•equr•ements.

d. VerIfy opeation of the exhaust fan units and dampers per design requirefments.

e. Verify each divisioen' air flow (both heating and cooling) Meets design-.

'eda.i.,ensno

f. Verify that roomn temperatures in the electrical equipment roomn in each divisone~l
can be m~aint-ainedwthin the design range under design ambient (heating load
,jand cooling load) conRditionRs.

g. Ve~ify

f, .•÷;

I e • I I I I P
electrical independence and redundancy ot power su~pples tor saftey relatedl
GAS.

i I /

4. DATA REQUIRED

a. Fan operating data.

b. Setpoints at which alarms a;nd interlocks occur.

c. Unit heater operating data.

d. Powered dampe• r perating data.

e. Ai rflow measuements in ducts.
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f. Air flow FcasuFements in ilets and oulet-.,

g. Temperatue: of each division' elcctrical equipment room.l.

5. ACCEPTANCE CRITERIA

a. The rcontro-l logic and interlock function: for each dlivision are a: designed.

b. The alarm:s, displays, indic~ations and status lights both locEally and in the main
control room. fo each division operate as ldesigned.

c. The operation of damper: and dam~per control: are as per design requiremfents.

d. The operation of the fan units and damnpers are as per the design reqUi•rlemet:.

e. Each division's airflow (bo8th heating and cooling) meet design specifications.

f. The roomn temnperature: in the electrical equipment room in each division can be-
m ;aintained within the design range of-11 0F and ( 101 OF unerl design amfibient-
(heating load and cooling load) conditins•.

g. The UHS Electrical Building Ventilation System operates per design rqient:
and as described in SectionA 9.1.11.

h. Safety related components meet electrial independence, and redundancy
Fequkements-
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14.2.14.13 UHS Makeup Water Intake Structure " u
Communications System

1. OBJECTIVES

a. To demonstrate the adequacy of the UHS Makeup Water Intake Structure and UHS
Electrical Building intra-plant communications system to provide communications
between vital plant areas.

b. Verify that non-safety-related communication system functions as designed to limit
malfunctions or failures.

c. To demonstrate that the UHS makeup water structure and UHS 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 communications system have been
completed.

b. Support systems required for operation of the intraplant communications system
are complete and functional.

c. Plant equipment that contributes to the ambient noise level in the UHS Makeup
Water Intake Structure and UHS Electrical 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 Electrial Buildinlg.

b. Verify that the intraplant (PABX) telephone system functions as designed in the UHS
Makeup Water Intake Structure and UHS EleErical Building.

c. Verify the intraplant sound powered telephone system functions as designed in the
UHS Makeup Water Intake Structure and UHS ElEctrical Building.

/

d. Verify the intraplant public address system functions as designed in the UHS
Makeup Water Intake Structure and UHS Electrical Building.

e. Verify the security radio system functions as designed in the UHS Makeup Water
Intake Structure and UHS Ele•'•, cal Building.

f. Verify that the communication equipment will perform under the anticipated
maximum plant noise levels in the UHS Makeup Water Intake Structure and UHS i

EleEt#ikalB**il4Pg.
g. Verify the effectiveness of the exclusion zones established for protecting the safety-

related I&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.I

h. Verify that the communication system responds as designed to actual or simulated
limiting malfunctions or failures.
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4. DATA REQUIRED

a. Record the results of communication attempts from each system and its locations.

5. ACCEPTANCE CRITERIA

a. The intraplant communication system operates in the UHS Make'up Water Intake
Structure and UHS Eler••i•al' Buildilng 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-a.*I-
UHS Electrical Building is capable of operating under maximum noise conditions. I

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 telephone system provides plant-wide intercom capability.

g. The digital 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.

i. The sound powered system operates as described in the design specification.

j. 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
UHS EletrFiEl Building, fire barriers are provided that protect and Table 2.A 8
separate the UHS makeup pumps and-each associated electrical
divisieotguipment.

2 The pump house area of the CCNPP Unit 3 UHS Makeup Water Intake Table 2.4-7
Structure and the UHS EPEetr~iEa Building hIvehas the following Table 2.4 8
design features:
* A f•led tight euter .t.UEture,
* Diy.isn-ally .epa.ated by flood tight walls,
* Interior flood-protection measures to protect UHS makeup pump

and transformer rooms and UHS electFrEal d.vi•.een
* The interior 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 2.4-4--211
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 I Table 2.4-1
structures.

7 Compaction requirements for backfill for Seismic Category I Table 2.4-1
structures.

8 There are at least two preferred power circuits that are physically Table 2.4-2826
-independent.

2 Forebay is Seismic Category I. and is designed as Seismic Category I Table2.43

I

I

I
I

/
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Table 14.3-2-{Site Specific SSC ITAAC Screening Summary)

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
UHS Electr-ic= Building Yes Yes
Warehouse Building Yes- Yes
Central Gas Supply Building Yes Yes
Grid Systems Control Building (i.e., Control House) Yes Yes
Circulating Water System Cooling Tower Structure Yes Yes
Circulating Water System Pump Building Yes Yes
Circulating WaterSystem Makeup Water Intake Structure Yes Yes
Circulating Water System Retention Basin No No
Desalinization / Water Treatment Building (i.e., Desalinization Plant) Yes Yes
Waste Water Treatment Facility Yes Yes
Buried Ductbanks Yes Yes
Buried Pipe Yes Yes
Structural fill and Backfill under Seismic Category I and SC 11-SSE structures Yes Yes
Access Building Yes Yes
Sheetpile Wall Yes Yes

Component
Waterproofing membrane for Seismic Category I Concrete Foundations, Walls and 1 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 Outfall)
UHS Makeup Water Intake Structure Ventilation Systemryrya No Yes
'HS Electrical Building Venti•tn Systm N -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, UHS Electrcial No Yes.

& Hy, and Fire Protection Building)
Fire Suppression Systems for site specific Buildings other than UHS Makeup Water No No
Intake Structure, UHS Electri.al Building, and Fire Protection Building
Standpipes and Hose Stations for site specific Buildings other than UHS Makeup No No
Water Intake Structure and UHS ElectrFical Bilding
Standpipes and Hose stations for UHS Makeup Water Intake Structure and UHS No Yes
Elecri*cal Bueidig I________
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Table 17.4-1 -{Site Specific Systems and Structures Included Within RAP}

SSC 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.

UHS wi Ctcg ark Building System failure modes may affct multiple trains/systems,.

Switchgear Building System failure modes may affect multiple trains/systems. (Station Blackout)
I
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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 protection measures are required for the UHS Makeup Water Intake Structure
and thc UH, E•e.t..Era Building. The grade level at the UHS intake location is at elevation 10.0 ft
(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 Eectric•al
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 UHS Electr4EaI-
Bui1d angForE ba.I

Turbine Missiles

< Text suppressed for clarity >

Collisions with UHS Makeup Water Intake Structure or UH"St Buidig Forebay

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 FleEtctal-

.u.i. dFFgrgbay. These are safety related structures located adjacent to the CWS Makeup
Intake Structure. The UHS Makeup Water Intake Structure and the UHS Elcctrical
Building•orebav 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 ElectriEal
BildgFore___bay, 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 WaterCooling 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 UHS E!cctFical BuildingForebay have been screened from the PRAJ
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1.2.4 COOLING SYSTEM INFORMATION

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 1-011.5 ft (3.53-.05 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.
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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 2 (92.2 km 2) (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 394-33.2 ft (10.1 11-2 m)NGVD 29. I

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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3.4.1 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 Section 316(c) thermzd requirement.Section 316(a)
thermal discharge requirements at this multi-facility site. The CWS at CCNPP Unit 3 dissipates
up to 1.108 x 1010 BTU/hr (2.792 x 1 9 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 Ipm). 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 location is Elevation -39-433.2 ft (4--2"j.11i 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 electFical building associated with the
UHS makcup pumps would experience flooding during a PMH and flood protection measures
are required for these b,,;,.4;WAothis building. The UHS makeup water pump room and electrical
room are protected by watertight doors. The air-cooled condenser room is protected by having
louvers located above the maximum flood level. The nonsafety-related traveling screen room is
susceptible to flooding but screen rotation is not required for pump operation. 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 Unit 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 ft2 (836.1 M 2

) 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
sheetpiling will be dewatered and dredged by mechanical method to create an approximately
30ft (9.1 m) wide by 30 ft (9.1 m) long by 25 ft (7.6 m) deep area, resulting in approximately 900
yds 3 (688.1 m3 ) 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 (6.1 m) channelward to a bottom elevation of -25 ft
(-7.62 m) mean low water level. After installation of the pipes and associated trash, aEkssecurity
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 of 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 earthen bottom a concrete basemat at
Elevation -22.5 ft (-6.9 m) NGVD 29 and vertical sheet pile sidesconcrete walls extending to
Elevation 41-011.5 ft (3-3.5 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.



Enclosure 11
UN#10-285
Page 10 of 16

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 perpendicular to the intake channel flow tidal flow of the bay. This
orientation minimizes the .om.ponent of the tidal flow parallel to the intake area flow and I
Fed'-e5 the potential of fish entering the piping 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
(0.15 mps)._The flow through the new channel is determined by plant operating conditions.
Velocities will also depend on the Chesapeake Bay .. ater Iyeel. At the m-inimum Chesapeake
Bay, le.el of 4.0 ft ( !.22 m) NGVD 29, the The average flow velocity along the new intake
channel would be less than 0.5 fps (0.15 mps), based on the maximum makeup demand of
approximately 47,383 gpm (179,365 Ipm). 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 removalSince the common forebay will also act as a siltation basin,
dredg4ng may be required after long term operation to maintain the -ha4neforebay invert
elevation.

The new CCNPP Unit 3 CWS makeup water intake structure will be an approximately 7-812Q ft
(-243&& m) long, 2556 ft (-1418-3 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 7-590 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 providing 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 bay stop log slots to permit isolation of pumps on an individual bay basis.
There are crorss b3ay stop log slots to permfit isolation 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 inlet area fefebay 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 w141-beis collected in a
debris basin for cleanout and disposal as solid waste. The through-trash rack and
through-screen mesh flow velocities will-beis 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 to 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 will 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).
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Figure 3.4-3-Circulating Water Intake/Discharge Structure Location Plan for CCNPP Unit 3 (a
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Figure 3.4-4-Plan View of Chesapeake Bay Intake System for CCNPP Unit 3 D 0
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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 onsiteassociated 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 systemrThe 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 located in a forebay constructed
on the shoreline terrace north of the barge slip within the existing intake aFrea for CC.N`PP Units 1
anLd2. 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 intoplant 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 yds3 (38,228 M 3

) 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 7-8120 feet long, -5-60
feet wide and'30 feet deep concrete structure with individual pump bays.The UHS makeup
water intake structure is approximately 7-S9Q 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.

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 4-O1L.5 ft (3,053.5 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 7-8120 ft
(-2436.6 m) long, 5&6Q ft (1-7-18-3 m) wide concrete structure with individual pump bays. Three I
50 percent capacity, vertical, wet pit CWS makeup pumps provide makeup water.

The new UHS makeup water intake will be approximately 7-590 ft (2-2.927A 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 and 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 withhighest 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 I and Seismic
Category II-SSE Structures Inspections, Tests, Analyses, and Acceptance Criteria)

Commitment WVrdin•g •InspectionoTestsr, orAcceptanreiteriac.,K

__ -L Analysis
Structural fill material Testing will be performed A report exists that
under Seismic Category during placement of the concludes the installed
I and Category 11-SSE structural fill material, structural fill material under
structures is installed to Seismic Category I and
meet a minimum of 95 Category II-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 equal to 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 Shear wave velocity of Field measurements and An engineering report
structural fill material analyses of shear wave exists that concludes that
beneath the Ultimate velocity in structural fill the shear wave velocity
Heat Sionk Electigal will be performed when within the structural fill
Building (UHS EBso9t structural fill placemnt iplaced under the
gFreater than or equal to at the elevation of the FPB &FTat fthi
70 ft)se great the bttom bottom of the foundation depth and below s greater
of the foundation and and at finish grade. than or equal to 720 ft/sec.
bea _ __w

4 5 Shear wave velocity of Field measurements and An engineering report
structural fill material analyses of shear wave exists that concludes that
beneath the Fire velocity in structural fill the shear wave velocity
Protection Buildings will be performed when within the structural fill
(FPB) and associated structural fill placement is material placed under the
Fire Protection Tanks at the elevation of the FPB & FPT at their
(FPT) is greater than or bottom of the foundation foundation depths and
equal to 630 ft/sec at the and at finish grade. below is greater than or
bottom of the foundation equal to 630 ft/sec.

__ _ and below._____________ ______ _______
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Table 2.4-7--{Ultimate Heat Sink Makeup Water Intake Structure Inspections,
Tests, Analyses, and Acceptance Criteria)

COmmitment W0rding ins•. jpction, Te.sts or........____lnpectAna.l stios ;:: ••••Acceptance Criteria ;,:

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 I 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 I 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.

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 Water Intake Structure Inspections,
Tests, Analyses, and Acceptance Criteria)

~C~ommitment Wo rding Inspection, Tests, or Acceptance Criteria
2 ~~~Analysis~ ~' 4

2 For the UHS Makeup Tests, inspections, or a A report exists that
Water Intake Structure's combination of tests and concludes the concrete
below grade concrete inspections will be utilized to construct the as-
foundation and walls, a conducted to ensure the built UHS Makeup Water
low water to cement ratio concrete meets the low Intake Structure's below
concrete mixture will be water to cement ratio grade concrete foundation
utilized, limit. and walls have a maximum

water to cementitious
materials ratio of 0.40.

3 The basic configuration a. An inspection of the a. A report exists and
of the UHS Makeup as-built basic concludes that the as-built
)Water Intake Structure configuration of the basic configuration of the
separates each mechanical and electrical mechanical and electrical
mechanical and division structures as divisions structures
electrical division of the determined in the part (h) provides separation and
UHS Makeup Water analysis will be deviations from the
Supply System by an performed. During approved design have been
internal hazards construction, deviations reconciled.
separation barrier so that from the approved
the impact of internal design will be analyzed
hazards, including fire for design basis internal
and flood, is contained hazards and deviations
within the mechanical from the approved
and electrical division of design have been
hazard origination, reconciled.

3 b. A fire protection b. A report exists and
analysis will be concludes that completion
performed. 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-{Ultimate Heat Sink Makeup Water Intake Structure Inspections,
Tests, Analyses, and Acceptance Criteria)

Commitme 0 Wodn Inspection, Tests, or -Acceptanrce Ciei

AnaiysiS
3 c. 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 e. 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---{Ultimate Heat Sink Makeup Water Intake Structure Inspections,
Tests, Analyses, and Acceptance Criteria)

Commitment Wording Inspection, Tests, or Acceptance~ Criteria
_____ _________________________Analysi<

3 g. A walkdown of the g. A report exists and
mechanical and electrical concludes that the
divisions features mechanical and electrical
identified in the internal division flood protection
flooding analysis in part features that maintain the
(f) that maintain the impact of internal flooding
impact of the internal to the mechanical and
flooding to the electrical division of origin
mechanical and electrical are installed and agree with
division of origin will be the construction drawings
performed and deviations and deviations from the
from the approved approved design have been
design have been reconciled.
reconciled.

3 h. An analysis to identify h. A report exists and
the internal hazards concludes that the
separation barrier limits completion of the UHS
will be performed. 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
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
Intake Structure exterior UHS Makeup Water seals exist for exterior
structural walls or floors Intake Structure exterior penetrations of the pump
having exterior structural wall and floor house area of the UHS
penetrations are penetrations will be Makeup Water Intake
protected against performed Structure structural walls
external flooding by and floors.
watertight seals.

5 The water tight a. Analyses will be a. A report exists that
measures (i.e., water performed to determine concludes the as-built water
stops, fittings, submarine that the water tight tight measures (i.e., water
doors, and hatches) for measures (i.e., water stops, fittings, submarine
the UHS Makeup Water stops, fittings, submarine doors, and hatches) for the
Intake Structure are doors, and hatches) for UHS Makeup Water Intake
designed to withstand the UHS Makeup Water Structure can withstand the
the structural design Intake Structure are structural design basis
basis loads and load designed to withstand loads and meet the
combinations, the structural design Structural Acceptance
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Table 2.4-7---{Ultimate Heat Sink Makeup Water Intake Structure Inspections,
Tests, Analyses, and Acceptance Criteria)

Commitment.Wordin'g~ •-•Insspection, Tests, Aeptance Cr teroia

basis loads and load Criteria.
combinations.

5 b. An inspection will be b. A report exists that
conducted to verify the concludes the as-built
as built water tight water tight measures
measures (i.e., water (i.e., water stops, fittings,
stops, fittings, submarine submarine doors, and
doors, and hatches) for hatches) for the UHS
the UHS Makeup Water Makeup Water Intake
Intake Structure are Structure agrees with
installed as specified on construction drawings
the construction and deviations from the
drawings and deviations approved design are
from the approved reconciled.
design have been
reconciled.
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Tabla 2 421 8 fltimata Hoat Sink Emlectrical Buildina Inanactione. TARN;. Analvaes'.
and A,,,etaf,-le Critorial

....m...ito n Wor•d Inspection et, 1 r 1 c tn &1 '1

4- Tho UH Electrical a. Typo tests, analysos, .Si micqalfification
Building, including its oFr a combinatioR Of typo reports (SQDP, EQDP, or

intrio stuctres is tests and analyses il analyses) exist and
SeismicG Category Iand be performned On the conclude that the UHSi s desiq•ed to Wfithstand' UHS Electrical Building, Electrical Building, includiRg
design basic loads and vincluding its interior it interior struc~tures, can
load ceqombiations structures uIn wi ;fths-tan;d design basis
without a loseo analytical assum~ptions-, seismic. loads without loss
stuructual inertor under conditions of safety function and is

Whic-h budthe Sesi Gapable Of withstanding all
Categoty d design the structural design basis
requireents and to loads in accordance wi
deter~mine that the UHS the Structural Acceptance
E r- I c*- al Bu:,ildiRg, G I IteF r- ;
includfing its itro
structurs is '-gdesigned to
withstand design basis
loads and load
combinations without a
16e6-9 o-f s-truc'tural

b. An inspection~will be b.Isetion reports exist
pefo'rmAed of the rHS and cole that the as
EleGtrical Building, Vuilt UHS F!ectrial
inclding its interFior Building, including its
structur~es, to Yerify that i nterior St'ructUres, is
the construction is as construc~ted as specified on
SpeGified-ORth the construction drawings

costutindrawings and- dei~a~tionsr- have been
and dev~iations will be reocldtthsimc
reconciled to the seismic qualification repots (SQDP-,
qualification repo~rts EQDP, or analyses).
(SQDP, EQDP, or

2 For the U-HRS Electrical Tests, inspections, Or a A report exists that
Bufilding's below grade cobnto f tetsrr ;and concludes- the concrete
concrete foundation and inspections Will be utilized to construct the as
walls, a low water to conducted to ensure the built UHS Electrical
cement ratio concrete conrGete mneets the lo Building's below grade

mitrill be is utilized, water to cement ratio oceefudtogn

water to cementitious
____ ____ ____ ____ ____ _ __ ____ ____ ____ ___ aterials ratio4 of .0.
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aHlO ..~V u • tuItmaw Vl ieat Sink V i VNa i VHIa H uilding vin c I IV, I VsB Tets naiyseo,
and Accoptanco Critori-I

3 The basic coenfiguration a. AnRnpeto of the a. A report exists and
of the uHS_ El•e•iWal asu 4t-~usw cn cu s _•U-G that the as built
Building separater, each1 configuration of the basic- cnfi-guration of he
electrical division of the electrical dfivision electrical division
UJHS Makeup Water Structures as determnined struc~tures provides
Supply System by an in the part (h) analysis separation and deviations

ineralhaars il b p~omo.fromn the approved design
separation barrir s that During construction, have boon reconciled.
the impact of internal deviatios• from the
hazards, inldigfie approved design Will -be
and flood, is cotained analyzed forF design basis
within the mechanical internal hazards and
division of hazard deviations from the

gtien7 approved design have
____ __________________ been reconciled-.

h b A fire protection b. A report exists, and
a4 concludes that completion
pe~eFe, of fire protect•i• analysis

indicates bariersvdvr,

dampers, and penetrationrs.
providing separation have a
minimumm 3 hor fire rating

add .nktqrte(he
propagation o~f smonke to the
extentl that safe shutdoWnis
not adverselafetd

3c. Inspectio of the as G. A repoert exists Rand
uilt cnditions t concludes that the as buit

barriers, doors, dampe~rs, configuration of fire
and penetrations existing barriers, doers, damnpers
within; the internal and penetrations that
hazards protective se parate the four electrica
barriers separating the division ages'th the
foui-r e-lecntric-al divisions, construc~tio drawings.A~.
versus construc~tion
drawin~gs of barriers,
doors, dampers, and
p9RetFat9Rs-as
determined in the part (b)
aRalyssw*114e

3d. Testing of damnpers d. A report exists and
that separate the four concludes that the d-ampers
electFrical divisionse Will bhe that separate the four
pe4femed. electrical dxivisios close On

__ ept ef sk§ga47
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Tab's 2.4 -8 (UltimateH-"eant Sink Ele-ctrical Building ,,, nepti.n.,; Toet, Analyses,
and Accoeptane C-riOtria)

-Ge nia" R RA -F..e..-vvmm~m• l~l, llr'v~vm• v

3 a. A post gFre sce. A report exists and
shutdo-w-n anAlys!is will be cencludes that completion
pe~feFmed. of the pest fie safe

shutdown analysis indicates
that at least ovm Suces
path comdprised of the

minium 9t of SSG fis,
____ available for safe shutdown.

3f. An ternal fl•edin g f. A repo+t exists and
analysis fo+ the electrical concludes. that the
divisions will be completion of the internal
pe~fe~ed. flooding analysis, for th~e

electrical divisionsincae
that the impact of internal
flooding is contained within
the electrical division oe

3 g. A walkdOWr of the g. A report exists and
elect•rial divisions, concldes that the eIlctrIcal
features identified in the diVision flood protection
internal flooding analysis, features that m~aintain; the
in part (., that maintain impact of internal floodn•G
the impact of the internal to the electrical division of
flooding to the electrical oii r ntle n
division of origin will be agree with the construction
peofOrmed and deviations drawings and deviations
from the approved from the approved desig
design have been have been pr~eoncsiled.

3h. An aalysis to ,,..4;nh. A repot exists and
the internal haars onludes that the
separation barrier limits completionR of the UWHS
will be peofermed. El!ectrical Building itra

hazards separation barrier
analysis indicates that the
impact of internl hars
in cluding fie and flood, is
containoed- w.ithin the
mnechanical division Of
hazard origination.

r

K
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rain__ I_ I _ A • Iwl fl Ill! m IIIi

43D-10- i-. u-0tJuIIm21Atori MR Ifl-WK ~iccI JUnIaIng InepocuROne, Tescts, A.nalyeos,
and AGco~taana-e Crittoria4

~$oiimt 1.i A6-rFdiRgi I'nSoe~ti9n, Telsts, er AG8tR6(Ft~-

4 The nURH Elc•r,,iGal An inspection of the UHS A repot exit.•d .nd
Buld~ge ~ElF=ectrical Builing4R concludes that watertight

Structural walls or floors exterior stucual wal eals exist for exterio
hainig ete ie and floor penetrations- penetrations of the U-HS-
penetrations are will be performedm EleGtric•l Building struIctual
protected against walls and floors.
external flooeding by
watetoht sma1&

6The-A ;eFtg.ight a. Analyses will be a. A report exists for the.
measures (iewater performed- to- determine UHS El!ectrical Building ha
stops, fittings, submarinei that the water tight concludes the as built water
doors, and hatches) for measures (i.e., water tight measures (i.e., water-
the UHS El!ectrical stops, fittings, submarn stops, fittings, submarine
B~uilding are designed to doors, and hatches) for doors, and hatches) can
withstand the structural the UHIS Electrical wfithstand the sturutural

design basis loadan Building are designedt design basis lo-ad-s and
load Ammban~t~OnmR withstand the strucAtur'al meets the Struc~tural

design basis, loads, and Acceptance Criteria.

6 ~b. An inpcinwill be b. A report exists that
perfoFrmed to Yerify the concludes the as built water
water tight mneasures tight mneasures (i.e., water
(i.e., water steps, fittings-, stops, fittings, suIbmaiNie

submarine dorad doors, and hatches) forth
hatches) forthpe UIHIS UHS Electrical Building

( Electrical Building are agrees With construction
inRstalled as specifed on drawings and deviations
the constructo from the approved design
drawings, as, determ~fined are reconciled-.
inR the part (b) analysis
and deviations- from the
approved design have

____ __________________ been reconciled.
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Table 2.4-88 --{Buried Duct Banks and Pipes Inspections, Tests, Analyses, and
Acceptance Criteria)

~Commitment .Wrig Iseto Tests, or 'Ac'epftance_ Criteria,
V~'ordiig Insection

1 Seismic Category I
buried electrical duct
banks traverse f-eir
(See FSAR Figures 3.8-
1 and 3.8-2):
1. The, ISIA.oup

Structure to the UHS
Ealec-tric-al BRuilding.

2. Eah 1. from each
Essential Service
Water Building to the
UHS Makeup Water
Intake Structure
Electrical Building,
inc~luding underneath
the mnain heav.y haul
fead.

2 The2. from the
Safeguards Buildings
to the four Essential
Service Water
Buildings and from
the Safe-guards
Buildings to both
Emergency Power
Generating Buildings.

Inspections of the as-
built buried Seismic
Category I electrical duct
banks will be conducted.

A report exists and
concludes that the-as-built
Seismic Category I buried
electrical duct banks
traverse: 1. The-U4S
Makeup ctWurr Intake

Stu tuet the UHS

1. from each Essential
Service Water Building to
the UHS Makeup Water
Intake Structure -EIeetFieaI
Building, including
underne69Rath the mnafin heavy
haul read. 3. The 2. from
the-Safeguards Buildings to
the four Essential Service
Water Buildings and both
from the Safeguards
Buildings to Emergency
Power Generation
Buildings.
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Note:
The following tables were unchanged except for the table number.

Table 2.44009-

Table 2.4-14 10-

Table 2.4-2 11 -

Table 2.44- 12-

Table 2.4-14 13-

Table 2.4-146 14-

Table 2.446 15-

Table 2.4-1-7 16-

Table 2.448 17.-

Table 2.4-1-18-

Table 2.4-20 19-

(Fire Protection Building Inspections, Tests, Analyses, and
Acceptance Criteria) 1'

(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 Inspections, Tests,
Analyses, and Acceptance Criteria)

(Desalinization / Water Treatment Building Inspections, Tests,
Analyses, and Acceptance Criteria)
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Table 2.4- 20024 --{Ultimate Heat Sink Makeup Water Intake Structure Ventilation
System Inspections, Tests, Analyses, and Acceptance Criteria)

Gcbithimtrent Wording Inspiection, Tests, or AcethceC'tra

There are four divisions Inspection of the as-built An inspection report exists
of the UHS Makeup system shall be and confirms that the as-
Water Intake Structure conducted to verify that built UHS Makeup Water
Ventilation System. there are four divisions of Intake Structure Ventilation

the UHS' Makeup Water System has four divisions.
Intake Structure
Ventilation System.

2 Each of the four safety An inspection will be Each of the four safety
related mechanical performed. related mechanical
divisions of the UHS divisions of the as-built
Makeup Water Intake UHS Makeup Water Intake
Structure Ventilation Structure Ventilation
System are physically System is physically
separated from each separated from other
other. mechanical divisions by

structural barriers, 3-hour
fire barriers, or a
combination of structural
and 3-hour barriers.

3 Electrical Independence a. Analyses will be a. A test plan exists that
is provided on performed to determine provides the test
connections between the test specification for specification for
each of the four safety electrical isolation determining whether a
related divisions of the devices on connections device is capable of
UHS Makeup Water between the four UHS preventing the propagation
Intake Structure Makeup Water Intake of credible electrical faults
Ventilation System. Structure Ventilation on connections between

System divisions, the four safety related UHS
Makeup Water Intake
Structure Ventilation
System divisions.

b. Type tests, analyses, b. A report exists and
or a combination of type concludes that the Class 1 E
tests and analyses will isolation devices used
be performed on the between the four safety
electrical isolation related UHS Makeup Water
devices between the four Intake Structure Ventilation
safety related UHS System divisions prevent
Makeup Water Intake the propagation of credible
Structure Ventilation electrical faults.
System divisions.
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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 Wording Inspection -Tests, or Acceptance Criteria
~'Ana.1y.s is

c. Inspections will be c. Class 1 E electrical
performed on isolation devices exist on
connections between the connections between the
four safety related UHS four safety related UHS
Makeup Water Intake Makeup Water Intake
Structure Ventilation Structure Ventilation
System divisions. System divisions.

4 Each safety related Tests will be performed A Report exists that
division of the UHS to verify each safety concludes each safety
Makeup Water Intake related division of the related division of the as-f
Structure Ventilation UHS Makeup Water built UHS Makeup Water
System powered by their Intake Structure Intake Structure Ventilation
respective Class 1 E Ventilation System is System is independently
division. independently powered powered by their respective

by their respective Class Class 1 E division.
1E division.

5 a. Components of the a. Inspections will be a. ASME AG-1 Code
UHS Makeup Water performed to verify the Design Verification Reports
Intake Structure existence of ASME AG-1 (AA-4400) exist for Makeup
Ventilation System Code Design Verification Water Intake Structure
identified in Table 2.4-37 Reports aL detorminod in Ventilation System

as ASME AG-1 Code are the part (d) analysis. components identified in
designed in accordance Table 2.4-37 dete -
with ASME AG-1 Code the pa•t (d) analysis as
requirements. ASME AG-1 Code.

5 b. Components of the b. Inspections will be b. For UHS Makeup Water
UHS Makeup Water performed to verify Intake Structure Ventilation
Intake Structure components are System components
Ventilation System fabricated in accordance identified in Table 2.4-37
identified in Table 2.4-37 with ASME AG-1 Code dtcrmind in the pat 4(d)
determined in the part requirements. anal"'i; as ASME AG-1
(d)•-a•alysis as ASME Code, reports exist and
AG-1 Code are conclude that the
fabricated in accordance component meets ASME
with ASME AG-1 Code AG-1 Code requirements,
requirements, including including welding
welding requirements. 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)

iCommitment Wordingr 'T lnpdinTstor ~ Acceptanbce Citeria'
- A~nalsi

5 c. Components of the c. Inspections and tests c. For UHS Makeup Water
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 determnind in the part (d)
determined n the part aRal"si' as ASME AG-1
(d), Ralysi. 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.
,,d. Component, of the ... An nalysis to id-htif; d. A repot exists indicting
ahHS Makeup WTyater the AS tsE A nG I oede the ASeu AG i code
Intake Structure or componenti of the U comports the UH Sr
Ventilation System Makeup Water Intake Makeup Water Intake
identiied- as ASnE a I Structure Ventilation Structure Ventilation
Code are designed in Systemmwill be System.
asccrdeange With AsM= pequment ide.
AG-I-Code
Feq~ieRmente __

6 a. The UHS Makeup a. Type tests, analyses, a. Seismic qualification
Water Intake Structure or a combination of type reports (SQDP, EQDP, or
Ventilation System tests and analyses will analyses) exist and
equipment identified as be performed on the conclude that the UHS
Seismic Category I OR-the UHS Makeup Water Makeup Water Intake
pa~t (e)-ana~s in Table Intake Structure Structure Ventilation
2.4-37 can withstand Ventilation System System equipment
seismic design basis equipment identified as identified as Seismic
loads without loss of Seismic Category I On-the Category I iR the-pa~t (9)
safety function. pai4-(e)-anaI~i in Table analysis in Table 2.4-37

2.4-37 using analytical can withstand design basis
assumptions, or under seismic loads without loss
conditions which bound of safety function.
the Seismic Category I

____ ___________________ design 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)

Coriommitment Wording n'spectibn, Tests, or " AcceptacCritefia
_______ _______ _______Analysis _ _ _ _ _ _ _ _ _ _ _ _ _

6 b. The UHS Makeup b. Inspections will be b. Inspection reports exist
Water Intake Structure performed of the Seismic and conclude that the as-
Ventilation System Category I UHS Makeup built Seismic Category I
equipment are Water Intake Structure UHS Makeup Water Intake
designated Seismic Ventilation System Structure Ventilation
Category I in Table 2.4- equipment identified in System equipment
37 ffi-4he paFt ( Table 2.4-37 iR-the-par identified in Table 2.4-37
ana'ysi•, and can (P)-aaRalysis to verify that the part (e) analysis,
withstand seismic design the equipment, including including anchorage, are
basis loads without loss anchorage, are installed installed as specified on the
of the safety function. 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).

6 c. Portions of the UHS c. Type tests, analyses c. Seismic qualification
Makeup Water Intake or a combination of type reports (SQDP, EQDP, or
Structure Ventilation tests and analyses will analyses) exist and
System piping and be performed on the conclude that the UHS
ducting identified as piping and ducting Makeup Water Intake
Seismic Category I in identified as Seismic Structure Ventilation
Figure 2.4-2 i-the-pa4 Category I in Figure 2.4- System piping and ducting
(e) analysis can 2 in the part (- ana•l yi. identified as Seismic
withstand seismic design using analytical Category I in Figure 2.4-2 iR
basis loads without loss assumptions, or under the part (e) analysis can
of safety function. conditions, which bound withstand seismic design

the Seismic Category I basis loads without loss of
design requirements. 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 Wording Inspecltion, Tests; ori Acceptance Criteri'a
- ~ ~An~alysis >

6 d. Portions of the UHS d. Inspections will be d. Inspection reports exist
Makeup Water Intake performed of the Seismic and conclude that the as-
Structure Ventilation Category I UHS Makeup built Seismic Category I
System piping and Water Intake Structure UHS Makeup Water Intake
ducting identified as Ventilation System piping Structure Ventilation
Seismic Category I in and ducting identified in System piping and ducting
Figure 2.4-2 iR-the pa Figure 2.4-2 iR-the pa identified in Figure 2.4-2 wR
(e)-analysisecan (e) analy to verify that the part (e) n i,
withstand seismic design the piping and ducting, including anchorage, are
basis loads without loss including anchorage, are installed as specified on the
of safety function, 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).

Se. The sftS Makeup c. An analysis to e. A report exists which
aeWater Intake Structure thec legeny4 the Category i equipmengta,

Ventilati on System IequIpmt, piping, a piping, and dUctyg of ethe
equipment, pipingswad ducting of the UHS UHS Makeup W rf e ated Intake
dUcting is identified as Makeup Water IInake Structue Ventilationa
Seismic Categoy I can Structure Ventilation System.I
rmithstad seismic design System wia Sbe
basis loades without loss pe~fFFede4
of safety function. _____________

7 Each safety related a. An analysis to -a. A report exists which
division of the UHS determine the heating documents the
Makeup Water Intake and cooling capacity minimum heating and
Structure Ventilation of each division of the cooling capacity of each
System maintains the UHS Makeup Water safety related division of
UHS Makeup Water Intake Structure the UHS Makeup Water
Intake Structure pump Ventilation System Intake Structure
room at a minimum required to maintain Ventilation System
temperature of 41 OF the UHS Makeup required to maintain the
(50C) and a maximum Water Intake UHS Makeup Water
temperature of 1040F Structure pump room Intake Structure pump
(40°C) during operation temperature 41'F room temperature 41 OF
of its associated division (5°C) and 104°F (50C) and 1040F (400C)
of UHS Makeup Water (40'C) during during operation of its
System. operation of its associated division of

associated division of UHS Makeup Water
UHS Makeup Water System.
System will be
performed.
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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 Wording~ Inspection, Tests.b, oretac riei
____ K ~~~~An~alysis cp~c i~a1

7 b. An inspection of the b. Each safety related
equipment ' UHS Makeup Water
manufacturer's Intake Structure
documentation for Ventilation System air
each safety related handling unit is rated in
UHS Makeup Water the equipment
Intake Structure manufacturer's
Ventilation System air documentation with
handling unit to verify greater than or equal to
it meets the minimum the minimum required
required heating/cooling capacity
heating/cooling determined in the (part
capacity determined a) analysis.
in the analysis (part
a) will be performed.

8 Each safety related Tests of the as-built A report exists that
-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
Intake Structure or a combination of type reports (SQDP, EQDP,
Ventilation System tests and analyses will or analyses) exist and
equipment that could be performed on the conclude that the UHS
impact the capability of UHS Makeup Water Makeup Water System
Seismic Category I Intake Structure equipment listed as "
structures, systems, or Ventilation equipment Seismic Category II in
components to perform listed as Seismic Table 2.4-37 can
their safety function are Category II in Table 2.4- withstand seismic design
designated as Seismic 37 using analytical basis loads without
Category II in Table 2.4- assumptions, or under impacting the capability
37, and can withstand conditions, which bound of equipment designated
seismic design basis the Seismic Category II Seismic Category I from
loads without impacting design requirements to performing its safety
the capability of verify the equipment can function.
equipment designated as withstand seismic design
Seismic Category I from basis loads without
performing its safety impacting the capability
function, of equipment designated

Seismic Category I 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)

.•/ ;: Commitment Wording nlspe~ction Tests, 6r ;AcceltanceCriterias,

___ ____ ____ ____ __ Analysis
9 b. Inspections will be b. Inspection reports exist

performed of the Seismic and conclude that the as-
Category I UHS Makeup built Seismic Category I
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,
qualification reports EQDP, or analyses).
(SQDP, EQDP, or
analyses).

9 c. UHS Makeup Water c. Type tests, analyses c. Seismic qualification
Intake Structure or a combination of type reports (SQDP, EQDP, or
Ventilation System tests and analyses will analyses) exist and
piping and ducting that be performed on the concludes that the as-
could impact the piping and ducting designed UHS Makeup
capability of Seismic identified as Seismic Water Intake Structure
Category I structures, Category II in Figure 2.4- Ventilation System piping
systems, or components 2 using analytical and ducting identified as
to perform its safety assumptions, or under Seismic Category II in
function are identified as conditions, which bound Figure 2.4-2 can withstand
Seismic Category 11 in the Seismic Category I seismic design basis loads
Figure 2.4-2, and can design requirements. without impacting the
withstand seismic design capability of equipment
basis loads without designated Seismic
impacting the capability Category I from performinq
of equipment designated its safety function.
as Seismic Category I
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)

Coimitment Wording Inspection. Tests", o'Acceptance Critera
Analysis

9 d. UHS Makeup Water d. Inspections will be d. Inspection reports exist
Intake Structure performed of the as-built and conclude that the as-
Ventilation System Seismic Category II UHS built Seismic Category II
piping and ductinq that Makeup Water Intake UHS Makeup Water Intake
could impact the Structure Ventilation Structure Ventilation
capability of Seismic System piping and System piping and ducting
Category I structures, ducting identified in identified in Figure 2.4-2,
systems, or components Figure 2.4-2 to verify that including anchorage, are
to perform its safety the components, installed as specified on the
function are identified as including anchorage, are construction drawings and
Seismic Cateqory II in installed as specified on deviations have been
Figure 2.4-2, and can the construction reconciled to the seismic
withstand seismic design drawings and deviations qualification reports (SQDP,
basis loads without will be reconciled to the EQDP, or analyses).
impacting the capability seismic qualification
of equipment designated reports (SQDP, EQDP,
as Seismic Category I or analyses).
from performing its
safely function.
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Table 24-22 (Ultimate Heat Sank Electrical Building Ventilation Syst
Inepec~tiOne, Tests, Analyses, and Acceptaiancee Criete-rial

..... ori I.sec-o, Ted-" or Ar-7 7-o C•rit ": 7a,

4- Thcre are four dvisions Innsp n vof the asbui n inupection An repn n exit
of the UJHS Elctric fal system shall-be andconfirm that the UHS
Building Ventilation conducnted to vent,' tha Id bul letiaBidn
System. ther ar fordiViSionc o Z Veniaio System has fu

the UJHS El!ectrical di -.R Los.
Building V.entilation

.2 Each of the four An inspecstion will be An inspection Fep~exits
m~echanical divisins ot performed to Yent,' each4 and confirms that eAcho
the UJHS E~lectrical; of the4 four mechanical the four mnechanfical
Bui1ldng Vetn-tilatio divisions of the UJHS divisions of the as built
Sys~tem are physicsally Elecr-trical BuildingUHElcialBldn
separated from each VniaonSystem are VetlioSytms
ether.. physically separated PhySisally sepa~ated *e~a

from eah ,ther. other mechanical divisions
by structural barriers, 3
h•rP fire b;rriers, or a

combination Of structural
and 3-hour barrie~rs.

3 Each division of the UJHS- Inspections andior For the as built U4S
Electrical Building analysis of the ar, bufilt Elec-tric-al Bu-ildbing System-,
Ventilation System shall system shall be electrical isolation exists
be elest~ially Ge0dUGted. betwieen each division of
indePeRde*t- Class 1 FE components and

between Class 1 E
components and non cla.

4 Each diVision of the UHS14 Tests will be perform~ed A Repeot exists that
Electrical Building to venY each division of concludes each division o,
Ventilation System is the UJHS Electrical the as bufilt UHS ElectricaindVepedently powered BUmIlding VenWvtion Building Ventilation SYStem
by their •espectiVe Class System ine dty i n poweri

pewdeiond byte ytheir respective Class 1 E=
respective Class 1 E dffvsien.

S a. Components of the a. Inspection 4ill be a. ASME= AG 1 Cede
UJHS El:ectrical Building performned to verifY the Design Verification Report
Ventilation System ex~steRce of ASME= AG 1 (AA 4100) exist for

idntfid s SP AG- 1 Cdet Design Verifiation El!ectFrial Building
Code are designed in Reports as determinedi Ventilation System
accor~dance with ASME the part (d) analysis. components determinedi
AG-I-Cede the part (d) analysis as

__eqW*eme*nts 7 ________ A.SMEAF=A.G 4Cod.
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m m A m AA ml m m a Am m A .

i 2Dly 4i2 (U ltimate- I Iat Sink lMiltrIcal Uulidillng Vnlilatlin Sysctem
II Iantiann. Tests. Analyses. and Alreotannl Crlilri.a

Fm ..... j v • -- 7 ......... r" ýý -a

Qr Cmmitmen V'edigý nPection, Tests, orý ;,AG6ptance Crior6h

5 b Components of the b. ,nspections Will.b. b. For HS Electrical
IMS Eloctricai Building poiformod to VWriln Building Ventilation Syltom

VenRtilaition SyStom epnet F com~pononts detewrmined in
detormnined in the part fab-rica--ted in accordance th ar d)aalysis as
(d) analysis ags-.ASE ,, with ASME AG 1 Code ASE AG I Coo rGepo•,
AG I Code ar qeet 7 exist and- concluwd-e that the
fab•i•ated in accordance com.ponent meets ASME
w;ioth ASME AG I Code AG I Code requiremenE..t' ,
requirements, includingelin
welding reqUiremoneFts. fe .ts

5 G. Compoenets of the G. Inspections, and test-s rc. For U-HS; Electrical.
UHS Electrical Building will be peformed On th Ouilding VenRtilationR S-yctem
Ventilation System GOMPeO Gem compoents determnined in
determined in the part the part (d) analysis-as
(d) analysis as ASME ASME= AG 1 Code, report
AG ,I CoGd-e are exi*st and concIlude that the

ipected and tested in omponentr. meeqts ASME
acoranewith ASME AG 1 Code inspection and4

AG-I-Code testing roquirmenets-.
Fequ*emeRtS-.__

Sd. Components; of the d. An anal'ri to idni'd. A report exis;ts nictn
UJHS Electrical Building the ASME AG 1 Code the ASME= AG 1 Code
Ventilation System cSomponents of the UHS components of the UHS&
ide-ntified as ASMAE AGQ -1 Emlec~tricval Building Em tioIBuidi~g
Code arc designed in Ventilation System wil Ventilation System.
accordance with ASME= b e~G~d
AG-I-Cede
fequement__

6 a. The UHS El'ectrical a. Type tests, analyses, a. Seismnic qualification
Bufilding Ventilation or a combination Of ty-pe reports (SQDP, E=QDP, or
System equi pment are tests, And analyses il analyses) exist and
designated Sefismic be performed on the conclude that the UHS
Category I in the part (e) UHS El!ectrical Buwilding E=lectrical Building
analysis, and Gan Ventilation System Ventilation System
withstand seismic design equipment identified as eqipet lited as, Seimi
basis le-adsR without loss Seismmic. Category I in th Gategory I in the part (e)
of safety function. part (e) analysis using analysis can withstand

analytical assum~ptions, design basis simi loads
or under coenditions wi~thou'-t loss Of safety
which boun~d the Seism~ic fURotion7
Category I design
IeIIiFem•v vte__
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Inspweuions, Tets Analyses, and :AcceptaRce 6Friterif

CommimentWordig lnpection, Tests, or AGGccbtanco Cr46itei

6 b. The lUHS ElGetrical b. Inspections will b. b• Inspet;on repors e-xist
BuWilding Ventlaton performned of the Spewsmi and concldudeJ that the as,
System equmpment are Gategavy mUHS buit Seismic 9- Ctego•e gv yIn

de Igt Seismic Flertical Building lHS ElectriIal B•ilding
Category I inthe part (v Ventilvation System VonmtiltionmO Systom
analysis, and can qimnRdniidi equipment intfeinth
withstand seismic designte at e anaysis to part (e) analysis,inldg
basic loads without less erify that the equipment, anchorage, are- instlled a
of the safety fumnctimo, inluding anchorage, are vpevmifieda the

ins-talled as- spocified on construc~tion draWings and
the cns~tructio deviations have beenhpp
draWings and deviationS reocldt the seismici
wVil be rFeGoiled to the qualification repoIts (SQIDP,

sesi qualification E=QDP, Or analyses).
report (SQD-P, E=QDP,

6 G. POrin of the GH . Typo tests, analyses cs. Simcqualification4
Elet~ia1B~u~di~gOr a comnbination of typo repor-ts (SQ DP, EQDP, or

Ventilation System tests and analyses wil analYS96) exist anRd
pipig and ducting be performed OR the conclude that the UJH&

identfiedasSesmic piping and duc~ting shownEetialBi~n
Category I nthe part (e) as Seis*mic Category I ini VentilatioSytmpin
analysis can withstand the part (e)% anaysi durtinghe-hepa~t(e)

simcdesiR-gn basis ue~aa~ieIanalysis can Withstand~
loads without loss of asumtins Ruder semsmni design basislod
safety f '~t9. conRditions, whic.h bound, without loss of safety

theSesmc ategory I uNR49R.
design requiremnentS.

6 d. Portions of the UJHS d. Inspections will be d. Inspecetion reports exist
El!ectrical Building performed of the Simcand concalude that the as
Ventilation SystemA Gateqe~I-.N buiH h''lt- SesiGategoryI

pipig and ducting Electrical Building UHSEletrical Building
idetifed s Sisic entlatonSystem piping etlto ytmppn

Category I nthe part (c) and ducting identified in and ducting identified in the
analysis, can withstand the part (e) analysis to part (e) analysis,inldg

seismi design basis verify that the 'piping and anchorage, are installed as
loads without less o9 dutk g icuing priedRth
safety URGtiGR.: anchorage, are installed conStruction drawings and

as specified on the deviations have boon
contrctondrawings reconciled to the seismic

and deviations Will be qualification reports (SQlDP,
reconcild to the sispimic EQDP, or analyses).

qualification reports
(SQDP, EQDP, OF

a~a~se)V __
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InlBDOctioflB. Teits Analyses. andA Gcentanca L;Firoriag
Vl r,

6 e. The UHS El!ectrical e. An analysis to dntf e. A ropopt exists indicating
BuldinRg Ventilation the Gateg.y.4 the CategeFy I eq•uipment.n,
System equipment, equipment, piping,,and piping, and dI

;g ad u~in ae ducting of the UHS UHS ElectFrial Building
desinate Seismicfi Electrical Building enitonSystemj.
ateg•rFy 1, and cGa Ventilation System will

withstand seismic design eP4fnd
basis loads Withou t loss
of safety function.____________

7- Each diVisioRn of the UHS14 a. An analysis to a. A Fopeot exists which4
Elcctmrical Building determ~ine the heating documontc the

en.ý_t4ilation Systemn and cooling capacity mAInimum heating anRd
mnaintains the UJHS Of cach division of the cGooling capacity of each
Elec-rtrical Bulin HS El:ectrica division of the UHS
elec•trGal room at a Building Vent\IatIon Electr-ial Building

i n mum temperature o SysteFn • equied to Ventilation System
4, , 5G) a....maintain theUHS required to maffain• the

maximum temnperature of ElectrIcal Building -HS Electrical Building
1942F (492G) during Peletrical roo e~lecGtric~al room
'pe"atm Ofi't temperature 411OF temperature 41OF (60G)

ass0ocated diVision of2G ane d 1-4 aRd 1424.F (402G)
UHES Make-up W~ater (40G)du.~in durin~g operation ofit
System. OpeFatmORe-f-it associated diViSion of

associated division ot HS Makeup W~ater
U 'HS Makeup Water System,
System-wOR-be
pegaFmed-,

b. An inspection Of the bh. Eac-r-h UHS Electrical
I eq4pmeRt Building Ventilation
manufactu System air handling unuit
documentetation for veFated4on4he
each UHS Emlecntric~al equipmeRt

Builing entiation mnanufacturer's
System air handling docum~entation With
unit toerifitMeets greater than 9o equa, to
the m~R*nmUM required the minimum required
heafiR&OGIi~g heating/cooling capacity
capacity determined determinwed in the (pa
in the analysis (pant a)anaIei&

___ ____ ________ _______ a) will be pe~feFr ed. _ _ _ _ _ _ _ _ _ _ _ _
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T-ableo -2.4-22 (Ultimate Hat Rink relntri• Building Ventilation System

Inspoctoons, Tests, Analyses, and Accoptance Cr-iterial.

8 Each dovision of the UHS Tests of the as built .r.po.t exists that
,lectrical B ,uilding system will A- Q A c t vndc VV CoVncudos that each

VentilatioR Sy•ste• is by cupplying a simulated divsn of the as bult UHS
initiated automatically, signal to each as built Electricfal Building

dby~r,*eR.Ventilation Syctom etaft

upo receit of a simAulat
au-toma4tAic iitiation signal
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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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Table 2.4-34 22 -{Ultimate Heat Sink Makeup Water System Inspections, Tests,
Analyses, and Acceptance Criteria)

commitment Wording' Tp•• 16miTests, or Accptance C riteria

'11 Analysis
There are four divisions Inspection of the as-built An inspection report exists
of the UHS Makeup system shall be and confirms that the as-
Water System. conducted to verify that built UHS Makeup Water

there are four divisions of System has four divisions.
the UHS Makeup Water
System.

4 Each division of the UHS Tests will be performed A report exists that
Makeup Water System is to verify each division of concludes each division of
independently powered the UHS Makeup Water the as-built UHS Makeup
by their respective Class System is independently Water System is
1 E division, powered by their independently powered by

respective Class 1 E their respective Class 1 E
division, division.

2 Each of the four An inspection will be A report exists that
mechanical divisions of performed to verify each concludes each of the four
the UHS Makeup Water of the four mechanical mechanical divisions of the
System are physically divisions of the UHS as-built UHS Makeup Water
separated from each Makeup Water System System is physically
other, are physically separated separated from other

from each 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 Inspections and/or For the as-built UHS
Makeup Water System analysis of the as-built Makeup Water, electrical
shall be electrically system shall be isolation exists between
independent, conducted, each division of Class 1E

components and between
Class 1 E components and
non-class 1E components.

5 The UHS Makeup Water a. Type tests, analyses, a. Seismic qualification
System equipment or a combination of type reports (SQDP, EQDP, or
identified as Seismic tests and analyses will analyses) exist and
Category I in Table 2.4- be performed on the conclude that the UHS
29 34- can withstand UHS Makeup Water Makeup Water System
seismic design basis System equipment listed equipment listed as Seismic
loads without loss of as Seismic Category I in Category I in table 2.4-29
safety function. Table 2.4-29 34 using 3-1-can withstand seismic

analytical assumptions, design basis loads without
or under conditions loss of safety function.
which bound the Seismic
Category I design
requirements.
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Table 2.4-24222 -{Ultimate Heat Sink Makeup Water System Inspections, Tests,
Analyses, and Acceptance Criteria)

Comtent Wodrdingi nispectio'n' Tests'f 'A"ctarc C riteria

' Analysis, _ _ _ _ __ _ _ _ _ _

5 b. Inspections will be b. Inspection reports exist
performed of the Seismic and conclude that the as-
Category I UHS Makeup built Seismic Category I
Water System equipment UHS Makeup Water
listed in Table 2.4-29 34 System equipment listed in
to verify that the Table 2.4-29 31-, 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,
qualification reports EQDP, or analyses).
(SQDP, EQDP, or
analyses).

6 a. The UHS Makeup a. Type tests, analyses, a. Seismic qualification
Water System or a combination of type reports (SQDP, EQDP, or
equipment that could tests and analyses will analyses) exist and
impact the capability be performed on the conclude that the UHS
of Seismic Category I UHS Makeup Water Makeup Water System
structures, systems, System equipment listed equipment listed as Seismic
or components to as Seismic Category II in Category II in Table 2.4-29
perform their safety Table 2.4-29 31-using 31- can withstand seismic
function are analytical assumptions, design basis loads without
designated as or under conditions, impacting the capability of
Seismic Category II which bound the Seismic equipment designated
identified in Table Category II design Seismic Category I from
2.4-29 31-, and can requirements to verify the performing its safety
Withstand seismic piping and equipment function.
design basis loads can withstand seismic
without impacting the design basis loads
capability of without impacting the

,equipment capability of equipment
designated as designated Seismic
Seismic Category I Category I from
from performing its performing its safety
safety function. function.
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Table 2.4-24 22 -(Ultimate Heat Sink Makeup Water System Inspections, Tests,
Analyses, and Acceptance Criteria)

•, " ! • , , . . .. , , , , , r , ..... . . . . . . . . . . .. s , . ..

C mm ding. -Inrspectior JTests or- AcceptanceCriteria,"'
____ ___________________Analysis

6 b. The UHS Makeup b. Inspections will be b. Inspection reports exist
Water System performed of the Seismic and conclude that the as-
equipment that could Category II UHS Makeup built Seismic Category II
impact the capability of Water System equipment UHS Makeup Water
Seismic Category I listed in Table 2.4-29 34- System equipment listed in
structures, systems, or to verify that the Table 2.4-29 34, including
components to perform equipment, including anchorage, are installed as
its safety function are anchorage, is installed as specified on the
designated as Seismic specified on the construction drawings and
Category II in Table 2.4- construction drawings deviations have been
29 34, and can withstand and deviations will be reconciled to the seismic
seismic design basis reconciled to the seismic qualification reports (SQDP,
loads without impacting qualification reports EQDP, or analyses).
the capability of (SQDP, EQDP, or
equipment designated as analyses).
Seismic Category I from
performing its safety
function. _

6 c. UHS Makeup Water c. Type tests, analyses c. Seismic qualification
System piping that could or a combination of type reports (SQDP, EQDP, or
impact the capability of tests and analyses will analyses) exist and
Seismic Category I be performed on the concludes that the as-
structures, systems, or piping identified as designed UHS Makeup
components to perform Seismic Category II in Water System piping
its safety function are Figure 2.4-1 using identified as Seismic
identified as Seismic analytical assumptions, Category II in Figure 2.4-1
Category II in Figure 2.4- or under conditions, can withstand seismic
1, and can withstand which bound the Seismic design basis loads without
seismic design basis Category I design impacting the capability of
loads without impacting requirements. equipment designated
the capability of Seismic Category I from
equipment designated as performing its safety
Seismic Category I from function.
performing its safety
function.
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Table 2.4-24 22 -(Ultimate Heat Sink Makeup Water System Inspections, Tests,
Analyses, and Acceptance Criteria)

'Commitmeht Wording! Inspection, Tests,or, . Acceptance Criteria.
Analysis

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 II UHS built Seismic Category II
Seismic Category I 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 II 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 I 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 Rump 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 2.4-34222 -(Ultimate Heat Sink Makeup Water System Inspections, Tests,
Analyses, and Acceptance Criteria)

Cromrmitment Wordin Inspectibn, Testo cetneCiei

8 a. Components listed in a. Inspections will be a. ASME Section III Code
Table 2.4-29 31-as performed to verify the Design Reports (NCA-
ASME Section III are existence of ASME 3550) exist for components
designed in accordance Section III Code Design listed as ASME Section III
with ASME Section III Reports. in Table 2.4-29 34-.
Code requirements.

8 b. Components listed in b. Inspections will be b. For components listed as
Table 2.4-29 31-as performed to verify that ASME Code Section III in
ASME Code Section III the design report has Table 2.4-29 31-, the as-
are fabricated in been revised to reflect built component satisfies
accordance with the as-built deviations from design requirements of
requirements of ASME the design if applicable. ASME Code Section III as
Section II1. demonstrated in the Design

Report (NCA-3550).
8 c. Pressure boundary c. Inspections of c. For components listed

welds on pressure boundary as ASME Code Section
components listed in welds will be III in Table 2.4-2.9 31-,
Table 2.4-29 31-as performed to verify ASME Code Section III
ASME Code Section that welding is Data Reports (NCA-
III are in accordance performed in 8000) exist and
with ASME Code accordance with conclude that pressure
Section III ASME Code Section boundary welding has
requirements. III requirements. been performed in

accordance with ASME
Code Section III.

8 d. Components listed in d. Hydrostatic tests will d. For components listed as
Table 2.4-29 31-as be performed on the ASME Code Section III in
ASME Code Section III components. Table 2.4-29 34, ASME
retain their pressure Code Section III Data
boundary integrity at Reports exist and conclude
their design pressure. that hydrostatic test results

comply with ASME Code
Section III requirements.

9 a. Portions of the-UHS a. Inspections of the a. ASME Code Section III
Makeup Water System ASME Code Section III Design Reports (NCA-
piping shown as ASME Design Reports (NCA- 3550) exist and conclude
Section III in Figure 2.4-1 3550) and associated that portions of the UHS
are designed in reference documents will Makeup Water System
accordance with ASME be performed. piping shown as ASME
Section III Code Code Section III in Figure
requirements. 2.4-1 comply with ASME

Code Section III
requirements.
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Table 2.4-24 22 -- (Ultimate Heat Sink Makeup Water System Inspections, Tests,
Analyses, and Acceptance Criteria)

Commiutment Wo~rding , nspectionh,,Tests,,or Acceptance, Crite ri a

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 III in figure Reports (NCA-3550) will Code Section III 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 III 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 III for the as-
built system. The report(s)
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 III in performed. as ASME Code Section III
Figure 2.4-1 are installed in Figure 2.7.1-1, N-5 Data
and inspected in Reports exist and conclude
accordance withASME that installation and
Code Section III inspection are in
requirements. accordance with ASME

Code Section III
requirements.

10 Pressure boundary Inspections of pressure ASME Code Section III
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 ASMECode Section III portions of the UHS
III in Figure 2.4-1 are in requirements. Makeup Water System
accordance with ASME piping shown as ASME
Code Section III. Code Section III in Figure

2.4-1 has been performed
in accordance with ASME
Code Section II1.

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 III ASME Code Section III in
in Figure 2.4-1 retain Figure 2.4-1, ASME Code
their pressure boundary Section III Data Reports
integrity at their design exist and conclude that
pressure. hydrostatic test results

comply with ASME Code
Section III requirements.
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Table 2.4-24 22 --(Ultimate Heat Sink Makeup Water System Inspections, Tests,
Analyses, and Acceptance Criteria)

CommitmenitWording' Inspection;, -Tests, 'or, Acceptance Criteria
'Analysis. A

12 Portions the UHS Hydrostatic tests will be For portions of the UHS
Makeup Water System performed on the Makeup Water System
piping shown as ASME system. piping shown as ASME
Code Section III in Code Section III in Figure
Figure 2.4-1 retain their 2.4-1, ASME Code Section
pressure boundary III Data Reports exist and
integrity at their design conclude that hydrostatic
pressure. test results comply with

ASME Code Section III -
requirements.

13 The materials utilized in a. An analysis of the a. A report exists and
the equipment and materials utilized in the concludes that the
piping of the UHS as-built equipment will be materials utilized in the
Makeup Water System performed. equipment installed in the
are compatible with UHS Makeup Water
brackish water. System that is in contact

with the water is compatible
with brackish water.

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
Intake Structure bar performed of the concludes that the face
screens have a large equipment. area for the as-built UHS
enough face area that Makeup Water Intake
potential blockage to the Structure bar screens is
point of preventing the sufficient to permit the
minimum required flow minimum required flow in
through them is not a the event of worst-case
concern. blockage of the screens.

14 b. Inspections will be b. A report exists and
performed to verify the concludes that the as-built
as-built equipment is face area for the as-built
installed as specified on UHS Makeup Water Intake
the construction Structure bar screens
drawings and deviations agrees with construction
from the approved drawings and deviations
design have been from the approved design
.reconciled. are reconciled.
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Table 2.4-24 22 -{Ultimate Heat Sink Makeup Water System Inspections, Tests,
Analyses, and Acceptance Criteria)

oC•rriomitment-Wording Inspection; Tests, or Acceptance Critera
____~~~~~~ a__ _ _ _ _ _ _ _ _ naysis,-

15 The Class 1 E valves in Tests and analyses or a 1. UHS makeup pump
the UHS Makeup Water combination of tests and discharge valves open on
System perform the analyses will be pump start.
required function under performed to 2. Debris filter blowdown
system design demonstrate the ability of line isolation valves will
conditions. the Class 1E valves to open during the debris filter
1. UHS makeup pump change position under backwash cycle.
discharge valves open system design 3. The pump min-flow
on pump start. conditions. recirculation valve opens in
2. Debris filter blowdown the event the pump
line isolation valves will discharge valve fails to
open during the debris open.
filter backwash cycle.
3. The pump min-flow
recirculation valve opens
in the event the pump
discharge valve fails to
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 be performed to verify concludes that each
provides makeup water that each division of the division of the as-built UHS
in order to maintain the UHS Makeup Water Makeup Water System is
minimum water level in System provides makeup capable of delivering
the ESW cooling tower water in order to maintain greater than the minimum
basins, the minimum water level required flow rate of a 300

in the ESW cooling tower gallons per minute of
basins, makeup water.

18 The UHS Makeup Water Testing and analyses will The UHS Makeup Water
pumps listed in Table be performed to verify pumps listed in Table 2.4-
2.4-29 3-1-have sufficient NPSHA for the UHS 29 3-1-have NPSHA that is
NPSH. Makeup Water pumps greater than net positive

listed in Table 2.4-29 31-. suction head required
(NPSHR) at system rated
flow.
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Table 2.4-24222 -(Ultimate Heat Sink Makeup Water System Inspections, Tests,
Analyses, and Acceptance Criteria)

Commitment Wording ""'nspection' Tests or"Acptance:Criteria'
'Anal ysls

19 The motor-operated Tests and analyses or a The valve changes position
valves listed in Table combination of tests and as listed Table 2.4-29 34-
2.4-29 34-can perform analyses will be under system operating
the function listed in performed to conditions.
Table 2.4-29 34-under demonstrate the ability of
system operating the valves listed in Table
conditions. 2.4-29 3-1-to change

position as listed in Table
2.4-29 34-under system
operating conditions.

20 Check valves listed in Tests will be performed The check valves listed in
Table 2.4-29 34-function for the operation of the Table 2.4-29 34-perform the
as listed in Table 2.4-29 check valves listed in functions listed in Table
34-. Table 2.4-29 34. 2.4-29 34-.

21 Each division of the UHS Tests of the as-built The as-built surveillance
Makeup Water System system will be test bypass line for each
has a surveillance test conducted, division the UHS Makeup
bypass line as shown in Water System as shown in
Figure 2.4-1 that allows Figure 2.4-1 allows flow
flow testing of the testing of the system during
system during plant plant operation.
operation.

22 a. Each UHS Makeup a. Tests will be a. Test reports exist and
Water Intake Structure performed on each UHS conclude that upon a
dual flow traveling Makeup Water Intake simulated loss of motive
screen is designed to be Structure dual flow power or failure of its
manually rotated, if traveling screen to verify electric motor drive, each
needed, following a loss it can be manually UHS Makeup Water Intake
of motive power or rotated upon a loss of Structure dual flow traveling
failure of its electric motive power or failure of screen can be manually
motor drive, its electric motor drive, rotated.

22 b. Each UHS Makeup b. Tests will be b. Test reports exist and
Water Intake Structure performed on each UHS conclude that upon a
dual flow traveling Makeup Water Intake simulated loss of its screen
screen is designed to be Structure dual flow wash system, each UHS
manually cleaned using traveling screen to verify Makeup Water Intake
an external water source it can be manually Structure dual flow traveling
following a loss of its cleaned using an screen can be manually
screen wash system. external water source cleaned using an external

following a loss of its- water source.
screen wash system.
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Note:
The following tables were unchanged except for the table number.

Table 2.4-26 23-

Table 2.4-26 24-

(Raw Water Supply System Inspections, Tests, Analyses, and
Acceptance Criteria)

(Fire Water Distribution System Inspections, Tests, Analyses, and
Acceptance Criteria)
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Table 2.4-27- 25 --{Fire Suppression Systems Inspections, Tests, Analyses, and
Acceptance Criteria)

0"Commitment Wording. Ilnspection, Tests, or •.. Acdeptanc ci-iteria;'.,
-Ana~lysis

1 a. The Standpipe and a. Type tests, analyses, a. Seismic qualification
Hose Station or a combination of type reports (SQDP, EQDP, or
components for the UHS tests and analyses will analyses) exist and
Makeup Water Intake be performed on the conclude that the Seismic
Structure are designated UHS Makeup Water Category II-SSE UHS
Seismic Category 11-SSE Intake Structure Makeup Water Intake
in the part (c) analysis Standpipe and Hose Structure Standpipe and
and can withstand Station components Hose Station components
seismic design basis identified as Seismic identified in the part (c)
loads without a loss of Category II-SSE in the analysis can withstand
the function listed in the part (c) analysis using seismic design basis loads
part (c) analysis, analytical assumptions, without a loss of the

or under conditions function listed in the part (c)
which bound the Seismic analysis.
Category ll-SSE design
requirements.

b. The Standpipe and b. Inspections will be b. Inspection reports exist
Hose Station performed of the as-built and conclude that the as-
components for the UHS Seismic Category II-SSE built Seismic Category II-
Makeup Water Intake UHS Makeup Water SSE UHS Makeup Water
Structure are designated Intake Structure Intake Structure Standpipe
Seismic Category II-SSE Standpipe and Hose and Hose Station
in the part (c) analysis Station components components identified in
and can withstand identified in the part (c) the part (c) analysis,
seismic design basis analysis to verify that the including anchorage, are
loads without a loss of as-built components, installed as specified on the
the function listed in the including anchorage, are construction drawings and
part (c) analysis. installed as specified on deviations have been

the construction reconciled to the seismic
drawings and deviations qualification reports (SQDP,
will be reconciled to the EQDP, or analyses).
seismic qualification
reports (SQDP, EQDP,
or analyses).

c. The Standpipe and c. An analysis to identify c. A report exists indicating
Hose Station the Category II the Category II components
components for the UHS components of the of the Standpipe and Hose
Makeup Water Intake Standpipe and Hose Station for the UHS
Structure are designated Station for the UHS Makeup Water Intake
Seismic Category 11-SSE Makeup Water Intake Structure.
and can withstand Structure will be
seismic design basis performed.
loads without a loss of
the function listed.



Enclosure 12
UN#10-285
Page 39 of 63

Table 2.4-2-7 25 -(Fire Suppression Systems Inspections, Tests, Analyses, and
Acceptance Criteria)

Commitment Wordin'g lnsb tipnýTests or-. : Acceptance Criteria
Analysis

2 The Standpipe and Hose a. Type tests, analyses, a. Seismic qualification
Station components for or a combination of type reports (SQDP, EQDP, or
the UHS Makeup Water tests and analyses will analyses) exist and
Intake Structure are be performed on -the conclude that the Seismic
designated Seismic Seismic Category 11-SSE Category 1I-SSE UHS
Category II-SSE in the UHS Makeup Water Makeup Water Intake
part (c) analysis, and Intake Structure Structure Standpipe and
can withstand seismic Standpipe and Hose Hose Station components
design basis loads Station components identified in the part (c)
without impacting the identified in the part (c) analysis can withstand
capability of equipment analysis using analytical seismic design basis loads
designated as Seismic assumptions, or under without impacting the
Category I from conditions which bound capability of equipment
performing its safety the Seismic Category II- designated Seismic
function. SSE design Category I from performing

requirements to verify the its safety function.
components-can
withstand seismic design
basis loads without
impacting the capability
of equipment designated
Seismic Category I from
performing its safety
function.

2 b. The Standpipe and b. Inspections will be b. Inspection reports exist
,Hose Station performed of the Seismic and conclude that the as-
components for the UHS Category II-SSE UHS built Seismic Category II-
Makeup Water Intake Makeup Water Intake SSE UHS Makeup Water
Structure are designated Structure Standpipe and Intake Structure Standpipe
Seismic Category II-SSE Hose Station and Hose Station
in the part (c) analysis, components identified in components identified in
and can withstand the part (c) analysis to the part (c) analysis,
seismic design basis verify that the as-built including anchorage, are
loads without impacting components, including installed as specified on the
the capability of anchorage, are installed construction drawings and
equipment designated as as specified on the deviations have been
Seismic Category I from construction drawings reconciled to the seismic
performing its safety and deviations will be qualification reports (SQDP,
function. reconciled to the seismic EQDP, or analyses).

qualification reports
(SQDP, EQDP, or
analyses).
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Table 2.4-7 265 -(Fire Suppression Systems Inspections, Tests, Analyses, and

Acceptance Criteria)

Commitment Wording inspection, Tests, or Acceptance Criteria

2 c. The Standpipe and c. An analysis to identifY c. A report exists indicating
Hose Station the Category II the Category II components
components for the UHS components of the of the Standpipe and Hose
Makeup Water Intake Standpipe and Hose Station for the UHS
Structure are designated Station for the UHS Makeup Water Intake
Seismic Category II-SSE Makeup Water Intake Structure.
and can withstand Structure will be
seismic design basis performed.
loads without impacting
the capability of
equipment designated as
Seismic Category I from
performing its safety
function.

3 a. The Fire Suppression a. Type tests, analyses, a. Seismic qualification
System components for or a combination of type reports (SQDP, EQDP, or
the UHS Makeup Water tests and analyses will analyses) exist and
Intake Structure are be performed on the conclude that the Seismic
designated as Seismic Seismic Category II UHS Category II UHS Makeup
Category II in the part (c) Makeup Water Intake Water Intake Structure Fire
analysis, and can Structure Fire Suppression System
withstand seismic design Suppression System components, identified in
basis loads without components identified in the part (c) analysis can
impacting the.capability the part (c) analysis withstand seismic design
of equipment designated using analytical basis loads without
as Seismic Category I assumptions, or under impacting the capability of
from performing its conditions which bound equipment designated as
safety function. the Seismic Category II Seismic Category I from

design requirements to performing its safety
verify the components function.
can withstand seismic
design basis loads
without impacting the
capability of equipment
designated Seismic
Category I from
performing its safety
function.
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Table 2.4-2-7 25 -- (Fire Suppression Systems Inspections, Tests, Analyses, and
Acceptance Criteria)

C'o'mim itmen t Wording Inspc Acceptance Criterian

3 b. The Fire Suppression b. Inspections will be b. Inspection reports exist
System components for performed of the Seismic and conclude that the as-
the UHS Makeup Water Category II UHS Makeup built Seismic Category II
Intake Structure are Water Intake Structure UHS Makeup Water Intake
designated as Seismic Fire Suppression System Structure Fire Suppression
Category II in the part (c) components identified in System components
analysis, and can the part (c) analysis to identified in the part (c)
withstand seismic design verify that the as-built analysis, including
basis loads without components designated anchorage, are installed as
impacting the capability Seismic Category II, specified on the
of equipment designated including anchorage, are construction drawings and
as Seismic Category I installed as specified on deviations have been
from performing its the construction reconciled to the seismic
safety function, drawings and deviations qualification reports (SQDP,

will be reconciled to the EQDP, or analyses).
seismic qualification
reports (SQDP, EQDP,
or analyses).

3 c. The Fire Suppression c. An analysis to identify c. A report exists indicating
System components for the Category II the Category II components
the UHS Makeup Water components of the Fire of the Fire Suppression
Intake Structure are Suppression System for System for the UHS
designated as Seismic the UHS Makeup Water Makeup Water Intake
Category II and can Intake Structure will be Structure.
withstand seismic design performed.
basis loads without
impacting the capability
of equipment designated
as Seismic Category I
from performing its
safety function.

4 The Standpipe and Hose a. Type tests, analyses, a. Sei.mic qualification
StAtio comAponents for Or a combination; of typo roports (SQDP, EQDP, or
the UJHS Eloctrical tests and analyses wil analyses) exist and
Building are designated bo performed OR the conclude that the as built
Seismi•c. Cateo•y• II SSE I Elecr-thr.ica-;lBuilding Seismic. Catego-y 1 1r
in the part (G) analysis Standpipe and Hose UJHS Electrfical Bu0ilding
and can withstand Sttoncmponentsm Standpipe and_ Hose
seismic design basis idniidas Seismic Station comRponentS
loads without a loss of Category II SSE in the ietfe in the part (c)
the mfuncto listed inthe part (G) analysis using analysis can withstand
pa~t (G) anal, i& analytical assumptions-, seismic design basis loads

orF un'deRr conRditions wigthou,_t a loss of the.
Which bound'_ the Simcfunction listed in the part L-)

Category 11 SSE design analysis-
FeqUemeRte6 _
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Table 2.4-7 25 -(Fire Suppression Systems Inspections, Tests, Analyses, and
Acceptance Criteria)

'Commitment Wording• Ilnspetiol, Tests, or ,,Acceptance Ciiterina
,A nalysis

4 b. The Standpipe and b. InspectiOns 4ill bo b. Inspection roports exist
6' 6e2- ta tiR performned of the as ,bul and conclu'doA that the as

c...p...ts- for, the UHS So, 6 icmGc -atogo, . . SSE built Seicmic Catogory IN
Elmecotricoal Building are UHS- Eloc!trical Building SSE UHS Electrical
decignatod SoismicG Standpipe and Hose Building Stand pipe and
Categor; 11 SSE in the Station comnponents, Hose Station comnpononts
part (r.) analysis and can idonptifio-d in the part (c) identified in the part (rc)
withstand seismic desfign analysis to Yerify that the analycic, includig
basis loads without a compononts, including anchorage, are installed a

ýloss of the fu.nction lited anhoag,9r installed seiido h
in the part (G) analysis. as specifi9ed on the constuction drawingsan

contrutio drawings deviations have beent
and deviations will be Freonciled to the seismi
reconciwled to the seismic. qualification reports (SQDP-,
qualification repor-ts- EQDP, or analyses).
(SQDP, E=QDP, or

4 G. The Standpipe and G. An analysis to identif c. A report exists indiating
H~e-~aio~the Gateqw)iy4l the C-ate-gory 11 comRponents

comnponents fo-r the UH11S cOMpencnts of the of the Standpipe and Hos
Electrical Building are Standpipe and Hose Staqtion for- the UJHS
designated Sefismic Station for the IH Elcria Bidig
Category 11 S-SE and- c-an Electrfical Building will be
withtand seismic design4 peeF*med.
basic, leads without a
less of the funct9ion.
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Table 2.4-27 25 -(Fire Suppression Systems Inspections, Tests, Analyses, and
Acceptance Criteria)

Commitment .Wrding inspection,'Tests, or ccepta C teria

6 The Standpipe and Hose a. Type tests, analyses, a. Sismic* qualificato
Station c..pn..t. for or a co...mbinatin of type reports (SQDr, E=QD)P,or
the UHS- Electrical tests and analyseril analyses) exist and
Building al r designated be peiFrfoed on the Gconlude th.at the SbeiGrmG
Seismic Cateo••y II SSE Soismin- • ateg• F II E Category II SSE WHS
inR the part (G) analysis UJHS El:ectFrial BuildingR Electrical Building
anRd c-an withstand Standpipe and Hose Standpipe and Hes
rnsoismi doeigOn basis, S-tatioPn componentS Station comApononts
loads without ipcig ietfdinthe part (c) idenitified in the part (c.)
the GapabiliW-e analysis using analytfica analysis can withstanpdeq .upmet designated as assumptions, OF un.der semcesign basi, loadsSeismi• c ategory from co"nd"itions which boun ' ithout impacting the

peforming issafety the Seismic CategorY- II apability of equipment
funrtoon. SS.E desigR designated 6--Seimic

requiremnents to Yerify the Category 1from performing
components can its safety function.

withstand seismi design
basfis loads without
impacting the capability
of equipment designated
Seismic Category I fromA
perform~ing its safety

eb. Inspetons il b. Inspec•tn repots exist
Hnqs-ta tRNPR performned on the as bitand coenclude that the as
components for the UJH& Sefismic- Category 11 SSE bluilt S-eismic Category II
Elecrtric-al Building are UHS- Elecrtric~al BulinR-01S lctia

,,,,..dv,,, S!,,• I i,.,M•,,,•

designated SeismicG Standpipc and Hose lBuilding Standpipe and
VateVgly II SSE Oi the Station coVmponents H•oe Station rcomponents

part (G) analysis and can identified in the part (G) identified in the part()
wi% thstAnd sesicRi design analysis to verify that the analysis,inldg
baislo.adls without cmponeRnts, incldin•g; I achoage, are inRtalled as

impacting the capability ancherage, are instad speified.en•- ,

of equipment designated as specified on the cosrcindrawingsan
as, Seismic, Category co•ntru•tion drawings deviatios have been
frm perFormIing its and deviaRtWVIons Will be, reconcViled to the seismic•I,

safety N4 9R.in~ recncile'd to the seismnfic qualification reports (SQDP-,
qualification reports. EQDP, O analyses). are
(SQDP, EQDP, osism y b ded by the

analyses). tested or analyzed

_____GGdd44ie-e
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Table 2.4-2- 25 -- {Fire Suppression Systems Inspections, Tests, Analyses, and
Acceptance Criteria)

C Wording Inshection ;es;s , o Acceptance 9vri•-;ria÷;

& G. Tho Standpipe and c. An anlysis to idenI MY G. A report exists indicating
WG-S tati•n the Gatego" tho Cat•o•go. II compononts
comRponents- for the UHS comRponents Of the of the S-tandpipe and HoGe
E!cctrical Building are Standpipe and Hose Station for the UJHS
designated SeiSMic S-tation for the UHS Elec~tric-al Buil1ding.
Catoego,' i1 SSEand can EloVtrical Building will be
withstand seismic de;ign pe4,med.
basis loads without

imating the capability
of eqipmIt des6ignated

as Se i smi.c.. CG ory a t egIF

saety funrtien. __

6 The Fire SpRession a. Type tests, analyses, a.Simcqualfification
Syte omoenets for or a com-bination of typo reports (SQDP, E=QDP, or-

the H Electrical i tests and analyses ill analyses) exist and
Buwilding are designated be performed w; the conclude that the S-eismnic
as Seism•c Categ•• y II inv Seismicr Catego II I Category II I ElectriLJca r ;l
the part (G) analysis and Ealec-trical Building Fire Building Fire Suppression
Gan withstagd design Suppression System System components

biem loads somponents identified-in identified in the part (c)
without impacting the the part (G) analysis analysis can wimthstand
capability of equipment Wsi.~g analytiGal - seismic design basis lead
designated as Seismic assumptions, or under w4ithout imFpacting th
Gatege~y 1 #em conditions which boun capability of Seismic,
performindg issafety the Seismic Category II ategory I equipment fro
fWR40R. design requirements, to perform~ing its safet

Yerif,' the components fulRt*GR.
can withstand seismic
design basis loads
without impacting the
capability of equipment
designated Seismic

performning its safety
_fUAG. __._
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Table 2.4-27 25 -{Fire Suppression Systems Inspections, Tests, Analyses, and
Acceptance Criteria)

CPommitment Wordingd :kspection Testsor Acceptance Criteia •

6 h- The Fire Suppression b. Inspections Will be b. Inspection reports exist
System component. for p9eFrfored of the as built and conclur,,4ide that the as
the 1U-HR- E-l÷ectrical Seimi Category 1 H b'uilt Se;As;mi Categorey
Building are designated Electrical Building Fire UJHS Electrical Building Fr
as S-eismic- Category 11 in Suppression System Suppression System
the part (r.) analyis and components identified in ompents identifiedlin
can w tstand design the part (G) analysis to the part (r.) analysis-,

b6'i seismýrA rIc lAd Y.erify that the as built includfing anchorage, are
without impactingq the compoenets, including installed as specified onth
capability of equipment anchorage, are instale construction drawings and1
designated as SeismicG as specified on the devfiations have been
GategeGy fr constution drawings reconciled to the seis-mic
performing its safet and deviationS will be qualification Fepo~s (SQDP,
UR.. .... reconciled to the seismic EQDP, or analy,,s).

qualifcation• repDort
(,SQDP, E=QDP, or

6 c. The Fire SUppression G. An analysi" toe , c A reo. exivts indicating
SystemA components for the Gategey-4t the Category II cmponents
the liHS rEleGt*ial component6 Of the Fire of the Fire Supp.ression
Building are designated Suppression System fr System for the UHS
a s S-ei0.s.mic CGa t e goey 11 the UH- El'ectrical El!ectFrial Building.
and can withstand Buildi~ng-will be
design basis sesi pe4eFme-.:
loads withoutimatn

th apabiliby-Ear
equimen designated as

Sesmc aegory I from
perfoFrming its safety

-74 The Fire Suppression a. Type tests, analyses, a. Seismic qualification
System components for or a combination of type reports (SQDP, EQDP, or
the Fire Protection tests and analyses will analyses) exist and
Building are designated be performed on the Fire conclude that the Seismic
as Seismic Category 11 in Suppression System Category 11 Fire
the part (c) analysis, and components for the Fire Suppression System
can withstand design Protection Building components for the Fire
basis seismic loads identified as Seismic Protection Building
without a loss of the Category 11 in the part (c) identified in the part (c)
function listed in the part analysis using analytical analysis can withstand
(c) analysis. assumptions, or under seismic design basis loads

conditions which bound without a loss of the
the Seismic Category 11 function listed in the part (c)

______________________design requirements. analysis.
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Table 2.4-2-7 25 -(Fire Suppression Systems Inspections, Tests, Analyses, and
Acceptance Criteria)

C'ommitment Wording lnspec'tion, Testsý'~ or, IAcceptanic'eCrite'ria'
V. Analysis

-7 4 b. The Fire Suppression b. Inspections will be b. Inspection reports exist
System components for performed of the as-built and conclude that the as-
the Fire Protection Seismic Category II Fire built Seismic Category II
Building are designated Suppression System Fire Suppression System
as Seismic Category II 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 II the Category II components
the Fire Protection components of the Fire of the Fire Suppression
Building are designated Suppression System for System for the Fire
as Seismic Category II, the Fire Protection Protection Building.
and can withstand Building will be
design basis seismic performed.
loads without a loss of
the function.
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Table 2.4-8 26 -{Offsite Power System Inspections, Tests, Analyses, and
Acceptance Criteria}

The Class 1 E 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 I can Class 1 E electrical Category I Class 1 E
withstand seismic design distribution equipment electrical distribution
basis loads without loss listed as Seismic equipment listed in the part
of safety function. Category I in the part (c) (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 I
design requirements.
b. Inspections will be b. Inspection reports exist
performed of the Seismic and conclude that the as-
Category I Class 1 E built Seismic Category I
electrical distribution Class 1 E 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).
c. An analysis to identify c. A report exists indicating
the Class 1 E electrical the Class 1 E 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)

Commitment wording -- nspection, Tests, or . AcceptanceCrteria

2 Displays exist or can be a. Tests will be a. The displays for the
retrieved in the MCR and performed for the following Class 1 E
the RSS for the following retrievability of the equipment can be retrieved
Class 1 E equipment: displays in the MCR or in the MCR:
1. UHS Makeup Water the RSS. 1. UHS Makeup Water
System (makeup water System (makeup water
pumps, pump discharge pumps, pump discharge
valves, pump min-flow valves, pump min-flow
recirculation valves, recirculation valves, pump
pump test bypass line test bypass line isolation
isolation valves, initial fill valves, initial fill isolation
isolation valve, and valve, and debris filter
debris filter blowdown blowdown line isolation
line isolation valves). valves).
2. UHS Makeup Water 2. UHS Makeup Water
Intake Structure Intake Structure Ventilation
Ventilation System System (ventilation fans).
(ventilation fans). 3. UHS Electrc•al BuOildin
3. UHS Eo!ctFical Ventilation System
Building Vontilation (Yentilation fans).
System (Yentilatioin
fans)-.

2 b. Tests will be b. The displays for the
performed for the following Class 1 E
retrievability of the equipment can be retrieved
displays in the MCR or in the RSS:
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. UHS Elet•riGal Building
Ventilation System

____ ___ ___ ____ ___ ___ _ __ ___ ___ ____ ___ ___ (Yentilation fans).
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Table 2.4-8 26 --{Ofsite Power System Inspections, Tests, Analyses, and
Acceptance Criteria)

~Commitment Wording Inspection, TestsoAcetneCira

3 Controls for the following a. Tests will be a. The controls for the
Class 1 E equipment performed to verify'the following Class 1 E
exist in the-MCR and the existence of control equipment exist in the
RSS: signals from the MCR MCR:
1. UHS Makeup Water and the RSS to the 1. UHS Makeup Water'
System (makeup water equipment. System (makeup water
pumps, pump discharge pumps, pump discharge
valves, pump min-flow valves, pump min-flow
recirculation valves, recirculation valves, pump
pump test bypass line test bypass line isolation
isolation valves, initial fill valves, initial fill isolation.
isolation valve, and valve and debris filter
debris filter blowdown blowdown line isolation
line isolation valves). valves).
2. .UHS Makeup Water 2. UHS Makeup Water
Intake Structure Intake Structure Ventilation
Ventilation System System (ventilation fans).
(ventilation fans). 3. UHS El!ect•÷rical Building
3. UJHS El!ectrical Ventilation System
Building Vontilation (Yentilatie fans).
System (ventilation

3 b. Tests will be b. The controls for the
performed to verify the following Classl, E
existence of control equipment exist in the RSS:
signals from the MCR 1. UHS Makeup Water
and the RSS to the System (makeup water
equipment. 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. UHS_ Elocrtric-al Bu-ild-ing
Ventilation System
(Yentilation faps).
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Table 2.4-2826 -{Offsite Power System Inspections, Tests, Analyses, and
Acceptance Criteria)

.Commitment Wording Pin•isection, Tests,.or Acceptanc Criteria
-Analiysis-

4 The Class 1 E a. An analysis of the a. A report exists that
.Wit.hgear, load contr•s, Class 1 E BWitGhgew- concludes that the
motor control centers, lead.- Lees, motor ratings for the as-built
and transformers and control centers, and Class 1 E switehgeaw,
their feeder breakers and transformers and lead-eters' 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 E!ectFical 2. UHS Makeup Water
B•u'iding Ventilatten Intake Structure
SyStemA. Ventilation System

3. UHS Elcctrical
Building Ventilat!on

4 b. An inspection of the b. A report exists and
Class 1 E swiehgeaF, concludes that the
lead eene 7 motor ratings of the installed
control centers, and Class 1 E ewitheear,
transformers and lead GeRteFs, 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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I"~~~~~~~ ^!- {• II• ] •• I- Fla II^%* an- %M - -l ^- -' L ml I n • •

I JUiU .j.. iuii.m~iu nurn ~inint iuri~i I~WIWUD ~ator ~v~rom LO~DOflOflI r~iecnanicai uosian~
(Rag -oft)

-•- -N

Component Description Coet~g Gmponent AMR tion Fwmetin SOar
_ _ _ _ _ ___in C -UJF

UJHS Makeup Water PUMP DiViSion 1 30PED1O APOQl A UJHS Makeup Pump Building CIIAq R6H I
UJHS Makeup Water PUMP Discharge Check 3QPED1O AA201 A UH1S Makeup Pump Building QC~aes4 Open-Giese I
Valve Division 1

UJHS Makeup Water Pump Discharge Itsolation 23OPEDIG A-A.01 A U-HS Makeup Pump Building ckaee4 2 pen I
Valvc -Division 1

UHS Makeup Water Pump Recirculation4 30PEDIQ AA002 A UHS Makeup Pump Building Glass 3 Gfese I
isol-atio-n Valve Division 1

UHS Makeup Water Pump Discharge Strainer 2QPED 1O- A.TO)Q- A UJHS Makeup Pump Buildin Glasse4RI I

UHS Makeup W~ater Pump Discharge Strainer UHS Makeup Pump Building Gae ls
RinoAdoi.A Isolation Valve Division 1Cls GeeI

PipngandMaua Vave Dvison1 HS Makeup Pump!UHS esw
Ppga ""n n' Makeup W'ater Electrica Class 3 ' R21'

Buried Piping Division 1 Y;;rd A rea CIae4qq2PeS~

Air Rcleasei~acuum Brea-ker Vlalvesq Division 1 UHGaepPm uligGae peq--Gt~re 4
UHS~~ Makeu AAm Bldg Pump__Building___ ;eeeu

AHU Caoulp D uvio 1ldg UHS Makeup Pump Building Glass- 3"P,,.I

-s!oto - - a ,- ......... . . . . . . . . . .. . ..... ..• .. . .

UHS Makeup Water Electrical Bldg AHU Coil UHS Makeup Wtater Elec1Gtrical, O,,•la•sh.i• e•e I

,GR, Makeu ....- D. -.;. FWW

D ii iG-,i 4. Q,• SArje \PumpO 60':S4O 1-6 .^ ... . .+ , ,,•..,.,• .. o , -N t4}

l I M e WAa-tl ll l^/"f•- I Q+. l+t{ IR llll•

111IN IWIaIeup Pum mlll u•YIgl N/A II
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I-- I I • •m I BI II IAI

I H~lD IO l 3h twjiimaIe imleat Snlm ( MIIj aKeup vwateF ivIItem Imponent MoIhanicl DcesgnI1

(Pag~e2of 6)

30PED20 APO0! A

3OPED29 A42Q1 A

UHS Makeup Pum~p!UJHS
Makcup Water Electrical

Ya~d AeaBuried Piping Div~ison 2

Ai!r Releacei/ac,-,m Breaker Val,-ec Division 2

U14S Makeup Pump Bldg
AHU Coil Division 2

HS Makeup Water Electrical Bldg AHUv Coil!M OO 2II • ••• , ~.•• l,.'*'llh.,,Ali " i
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I I X m XX I I d XI I JB II IA• A ...........

T 3n1 2 .4-42 juitinmato, Ha mmat S •nk (UN! MaKeup water- Svysem Component Mvwh an•VI V DesiaI
(Page 3 f 6

_ _ _ponent _ _ _ ASME--Cde SFunrctComponent Description Component LoainFunotion

Si IUC l ., Vi IIL C+.ý .,l ,.. I I - Mku .mo B WA 44R 4

Si'rsecn 9ii-o 2

UHS Makeup Water PUMP Discharge Check 3OPED3O AAOQ A UHS Makeup Pump Building Open-,-..
Valve Division 3 C-Ieoep

.HS Makeup Water Pump Discharge Isolation 30PED3r AAOI A IUHS Makeup Pump Building ,,3 pe I
Valve Di)ision 3

UHS Makeup Water Pump Recirculation4 30PED30 AA002 A HS Makeup Pump Building Clame4 GlOne I
isolation Valve Dovismen 3

UHS Makeup W~ater Pump Discharge Strainer 3O)PE[D3O ATOMl A UHS Makeup Pump Bufilding Gl~aee- 4 U

UHS Makeup W~ater Pump Discharge Strainer UHS Makeup Pump Bumilding 2le- Qlese I
BlIwd•o• Isolation Valve Division 3

II aHS Akeup Pump!UHS
c'g 'd ' A'rLtni V•-'e [-!s~on 3 Makeup Water Electrical Class 3 • 1.31.1l-"

Buried Piping Division 3 Ya rd- A.e G PLaes4-p

Air ReieaseNauum EBreaker Valves Di-iion 3•UHS Makeup Pump Building C-, , 1

UHS Makeup Pump Bldg . .HS Makeup Pump Building Glass 4 ... s,,,
.AHU- Coil Divisin 3 99w~dapy
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Ta. in ? 4-2 1.I't.. . . n Moat... ., n.iUMS-1 a e p i e s Ute**..U M•NV in I Vi I VH•NNBNM•V n iv• Vllii•
(Pag 4v of•ivr 6)v=v

V•Vili VViilWYilVil• nllvvl NMN NNVMN •VVNMNI l
I- - - - I

Componont Deecription ComeetT"Cmponent Location AM e Fwmotien RAOMhI
.... " ..... ... " ... N---m--eq ..... ~ W .... . .... C..... .atego•y

UHS Makeup W~ater Electrical Bldg AHU CoGil UWHSS Makeup Water Electrical Gls 3 PeeeU~

.... ...... . r" Is+ ... ... . . ..- i o., ......... .1... ... ... ," . .... ,, I• . .. . '

I lIUQ ftA-I•,, \AI-+r • r •A-• D•nl l I 1I,-14 I•-I ,n D,,n ,,;lI,;Iil

Screen Division-3

UHS Makeup WAater Pumpk Divisione Ba 3OEIOA-O HS M~akeup Pump Bu~idig W4ee. 44

UJHS Makeup W~ater Pump DiSchrg Chek QPFEDIOQ A.PQO A UHS Makeup Pump Bufilding GlAse. 2

UJHS Makeup W~ater PUMP Discharge Isoltio 3OPE-mD4Q A-4:201 'A UHS Makeup Pump Building ClIaes4Ope I
Valve Division IUJHS Makeup .ater PUMP ..c..culatio . ... ..on ^^nn4 A UHS Makeup Pump Building Glass,3 Open I

' . ....... .r .......... . . .. .. ... (D - A T 4 ^ IIW IA l/ ,r D ,m [: ,11;

UIS Makeup Water PumRp DiScharge Strainer 30PE-=D4(O AT-Op1 A U-HS- Makeup Pump Buiding Glass4 3 I
Daasen 4

UHS Makeup W~ater PumAp Discharge Strainer UHIS- Makeup Pump Building GCee lese
BIAoWdown Isolation Valvc Division 4

Pipin andManul Vales Dvisin I HS Makeup Pump!UH
Pipi~gand VaANM Di.416fign 4Makeup Water Elec~trica;l Cl'a ss 3!i B31. 1 Bud

_____i 8 • v ., , . 4'4-' '- r- _' ,. ,.
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(Page5 f~ 6)
-•*d- -8

_ _ _oen _ _ _ ASME Code SkmComponent Doecription NmeComponent Lecation Set~n~ GWGIR e.

Buried Piping Division 4 Ya;rdA rpa Glass 3 Pr~aL -p

AiDeveasenacu 4ra~e VavoHS Makeup Pump Building rG'ess4 2 peR-~e CI

UPHS Makeup Pump Bldg _ _ _ss__H Cool DAvi''in 4 UHS Makeup Pump Building ,,,'

UHS Makeup W~ater ElecrAical Bldg AHU UHS Makeup Water El!ectricalU~

Sc.c.n Divicion R_ U--Note4

I I Mak up 1-. A,. -.-r h I IWJ; 8 t Baf H .- , Mak eup rm n i;,.il in N'A 4
Sc9reemn Division 4

I L-IC FMakeI~ Wate SAI,+r Qea.pAnn Was R LJHS Maeu Pump D. ldp 93- RIM;,~n.

IH M igth~t;d ua Fo TraewR S~eR ae e~qedt ....gt-- -s l;;swihota 06 O heF A _f4a

I I

.............. el aF e ci esanea " p ,.n,...... ' fparntar ra*e,* . .aa n "- clen n mm the taS . e.... ine a
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Table 2.4-29-- {UNlimate Heat Sink (UHS) Makeup Water System Component Mechanical Desian}
Page I of 4

I U- I I I -
Component TanNmumm Salmi

(-nmtonfn rklmurintkn tinm gbnf I raanfln A-Cut: P1,w4 C~ -Hq~l

UHS Makeup Water Pump Train 1 30PEDI0APOOI A UHS Makeup Pump Room Class 3 Run I

UHS Makeup Water Pump Discharge Check Valve 30PED10 AA201 UHS Makeup Pump Room Class 3 open - Close
TrainA _ _

UHS MakeuD Water Pump Discharee Isolation 30PEDI0 AAO01 A UHS Makeuo Pumo Room Class On I
Valve Train I

UHS Makeup Water Pump Minimum Flow Valve 30PEDIO AA002 A UHS Makeup Pump Room Class 3 Close

UHS MakeuR Water Pump Discharge Strainer 30PED10 AT001 A UHS Makeup Pump Room Class 3 Run /

UHS Makeup Water Pumo Discharge Strainer 30PED10AA00O A UHS Makeuo Pump Room Class 3 Close
Debris Removal Valve Train 1

UHS Makeup Water Pump Dischahre Strainer LJ ~ UHS Makeup Pump Room Class 3 eden I
Isolaton Valve Train 1

UHS Makeup Water Pump Initial Fill Check ave Later UHS Makeup Pump Room Class 3 close
DWin1

UHS Makeup Water Pump Initial Fill Isolation Valve Latr UHS Makeup Pump Room Class 3 lo I
Train I

Plolna and Manual Valves Train I Lair UHS MakeuD Intake Structure Class 31 B31.1 Pressure BoundaM ILII

Buried Piino Train I Lftar Yard Area Clas 3 Pressure Boundary .

Air Release/Vacuum Breaker Valve Train I Later UHS Makeup Pump Room Class 3 1Oen - Close

UHS Makeup Water Dual Flow Travelina Screen Latr UHS Makeup Intake Structure NIA ELMn I

UHS Makeup Water Intake Structure Bar Screen LAte UHS Makeup Intake Structure WA - II

UHS Makeup Water Screen Wash Pump Traini Later UHS Makeup Intake Structure, B31.1 Run I/
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Table 2A-29-- {Ultimate Heat Sink (UHS) Makeup Water System Component Mechanical Desian}

U

Component Tan
Number

,Page 2 of 4

Cornonent Location

- I q -

Seismic
CatmonvConmonent Descrintion ASME Code Function

UHS Makeup Water Pump Train 2 30PED20 AP001 A UHS Makeup Pump Room Class 3 Run I

UHS Makeuo Water Pumo Discharme Check Valve 30PED20 AA201 A UHS Makeuo Pumo Room Class 3 Open - CloseTrain 2

UHS Makeup Water Pump Discharge Isolation 30PED20 AA001 A UHS Makeup Pump Room Class 3 I
Valve Train 2

UHS MakAun IWAtr Pumn Minimum FInw Valva

Train2
UHS Makauo Water Pumn Dischamm rmainar
Tmin 9

UHS MakeuD Water PumD Discharoe Strainer
Debris Removal Valve Train 2

UHS Makeuo Water Pumo Discharue Strainer
•lnTIN IF

Isolation ValveTrain

UH~ Mgk.unlAhtnr Piimn Initial Fill (~Iimt~k Valum
UHS Makeun Water Purnn Inifial Fill Check Valve
Train 2

UHS Makeup Water Pumo Initial Fill Isolation Valve
Train 2

PiRina and Manual Valves Train 2

Buried PiRInn Train 2

Air Release/Vacuum Breaker Valve Train 2

UHS Makeup Water Dual Flow Traveling Screen

UHS Makeuo Pump Room Class 3 close

UHS Makeup Pumo Room Class 3

UHS Makeuo Pumo Room Class 3 close

UHS Makeup Pump Room Class 3. onj

UHS Makeup Pump Room Class 3 Close /

UHS Makeup Pump Room Class 3 close

UHS Makeuo Intake Strucbjre Class 3 1 B31.1 Pressure Boundary 1/11

Yard Area Class 3 Pressure Boundary I

UHS Makeuo Pumo Room Class 3 Open - Close

UHS Makeup Intake Structure N/A Run I/

UHS Makeuo Intake Structure - II

UHS Makeuo Intake Structure 1t1 Run II

m Ig

Trin 2

LJHR MAkmen Water ~Roan ",ah hPi.mn Tmrin!
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Table 2.4-29-- Ultimate Heat Sink (UHS) Makeup Water System Component Mechanical Design)
IPage 3 of 4I - Y -

ComponeMt To
Number CSeISMt

CabwmmrComnonen Descrtvatin Comonent Location ASME Code FuncOon

UHS Makeup Water Pump Train 3 30PED30 APOOI A UHS Makeup Pump Room ClassRun /

UHS Makeup Weer Pump Dischame Check Valve 30PEP30 AA201 A UHS Makeup Pump Room Clas3 Open - Close/Train 3
UHS Makeup Water Punm Dlschame Isolation 30PED30 AA001 A UH6 Makeup Pump Room Class3 Men
Valve Train 3

UHS Makeup WaOer Pumn Minimum Flow Valve 30PED30 AA002 A UHS Makeup Pump Room Classl
Train 3
UHS Makeup Water Pump Dlschame Strainer 3 0.DE Q0 AQI. A UHS Makeup PumD Room Claun I

UHS Makeup Water Pump Dlschame Strainer 30PED30AAO0S UH6 Makeup Pump Room Class 3 Close I
Debris Removal Valve Train 3

UHS Makeup Water Purrm Dlschame Strainer Latr UHS Makeup Pump Room Clas3O
Isolation Valve Train 3
UHS MakeuD Water Purm Initial Fill Check Valve Lair UH6 Makeup Pump Room Clas 3
Train 3

UHS Makeup Water Pump Initial Fill Isolation Valhv L=te UHS Makeup Pump Room Mlass 3los I
Train 3

PIDIna and Manual Valves Train 3 Later UHS Makeup Intake Structure Class 3 / B31.1 Pressure Boundary 1L1

Buried Pipinq Train 3 latr Yard Area Class 3 Pressure Boundary I

Air Relaase/Vacuum Breaker Valves Tmin 3 Later UHS Makeup PumP Room C Open -Close I

UHS Makeup Water Dual Flow Traveling Screen Later UHS Makeup Intake Structure N/A Run I/
Trin3
UHS Makeup Water Intake Structure Bar Screen Lair UHS Makeup Intake Structure N/A 11
Train 3

UHS Makeup Water Screen Wash Puma Train 3 Later UHS Makeup Intake Structure J31.1 Run II
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Table 2A-29- {Ultimate Heat Sink (UHS) Makeup Water System Component Mechanical Design}
F2age 4 of 4

U U I - U 9 9m

Component Tau
NumberComnonent Descrlndon Coinnonent Location CanaonrvASME Code Function

UHS Makeup Water Pump Train 4 30PED40 AP001 A UHS Makeup Pump Room Class 3 Run

UHS MakeuD Water Pumo Discharge Check Valve 30PED40 AA20I A UHS Makeup Pumo Room Class 3 Open - CloseTrain 4

UHS MakeuD Water Pumo Discharme Isolation 30PED40 AA001 A UHS Makeuo Pump Room Class 3n
Valve Trin _

UHS MakeuD Water Pump Minimum Flow Valve 30PED40 AA002 A UHS Makeuo Pump Room Class 3 l
TinA ___

UHS Makeup Water Pumo Discharme Strainer 30PED40 AT001 A UHS Makeuo Pump Room Class 3 Run

UHS Makeup Water Pump Discharge Shminer 30PED40AADO8 A UHS Makeup Pump Room Class 3 Close I
Debris Removal Valve Train 4

UHS Makeup Water Pump Discharge Strainer Later UHS Makeuo Pumo Room Class. I
Isolation Vave Train 4
UHS Makeup Water Pump InItial Fill Check Valve L&atr UHS Makeup Pump Room Class 3 Close /
IrIn4A
UHS Makeup Water Pump Initial Fill Isolation Valve Later UHS Makeup Pump Room Class 3 Close I
Train 4

Pieina and Manual Valves TraIn 4 LOW UHS Makeuo Intake Structure Class 3 1 B31.1 Pressure Boundary 1/11

Buried Piping Train 4 LAatr YardAre Class 3 Pressure Boundar y

Air ReleaseNacuum Breaker Valves Train 4 LaMr UHS Makeuo Pumn Room Class 3 Onn -Clos /

UHS Makeup Water Dual Flow Traveling Screen Later UHS Makeup Intake Structure N/A Run I/
Train 4

UHS Makeup Water Intake Structure Bar Screen Later UHS Makeuo Intake Structure A II
Train 4

UHS Makeup Water Screen Wash PumR Train 4 Latr UHS Makeup Intake Structure B31.1 ERun II
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Figure 2.4-1 - (Ultimate Heat Sink Makeup Water System Functional Arrangement)

UHS MAKEUP WATER
UCTURE
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MAKEUP WATER
ELECTRICAL BUILDINGJ
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TRAIN 1 SHOWN, REPRESENTATIVE OF
REDUNDANT TRAINS 2, 3, AND 4.

4+ N/A

S NI/A

2 B31.1

III. CI 3
DEBRIS REMOVAL ESGN E I ASME SSC SEISMIC]

LE-II3N >AREA AM _____CLASS

UNS MAKEUP 1. The UHS Makeup I Flow Traveling Screens are designed

PUMP BUILDING 1 to withstand design •s seismic loads without a loss of
-i their mechanical function d are designed to permit manual

operator rotation and clean of the screen panels.

2. The two (2) buried, safety related, smic Category I, 60"
diameter intake pipes and the safety r ed, Seismic
Category I Intake Forebay, are not shown.

3. Symbol: Automatic Air Release Valve
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Figure 2.4-1 - (Ultimate Heat Sink Makeup Water System Functional Arrangement)
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Figure 2.4-2 - (Ultimate 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 2.4.2. 27 -

Table 2.4-34 28-

Table 2.4.-3303-

Table 2.4-34 31 -

Table 2.446 32 -

Table 2.446 333-

Table 2.4-37 34 -

(Power Generation System Inspections, Tests, Analyses, and
Acceptance Criteria)

(Class 1 E Emergency Power Supply Components for Site-Specific
Systems Inspections, Tests, Analyses, and Acceptance Criteria)

{Forebay Structure Inspections, Tests, Analyses, and Acceptance
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)




