NTD-NRC-94-4254 R
DCP/NRCO178
Docket No.: STN-52-003

August 3, 1994
Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

ATTENTION R. W. BORCHARD

SUBJECT WESTINGHOUSE RESPONSES TO NRC REQUESTS FOR ADDITIONAI
INFORMATION ON THE AP6OO

Dear Mr. Borchardt

Enclosed are three copies of the Westinghouse responses 1o NRC requests for additional information

on the AP6GOO from your letters of April 19, 1994, April 29, 1994, May 2, 1994, May 5, 1994
May 12, 1994, May 16, 1994, May 23, 1994, May 26, 1994, June 8, 1994 and June 27, 1994. In
addition, revisions of responses previously submitted are provided

A listing of the NRC requests for additional information responded to in this letter is contained in
! { I
Attachment A

These responses are also provided as electronic files in WordPerfect 5.1 format with Mr. Kenyon's

( U“\

If you have any questions on this material, please contact Mr. Brian A. Mclntyre at 412-374-4334
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 210.81

Revision | to WCAP 13054 lists an exception to Section | of Section 3. 10 of the SRP, that states that safety-related
equipment may be qualified. in part. based on properly documented experience data in accordance with Section 9.0
of [EEE 344-1987, As used in IEEE 344, experience data includes both seismic experience and previous qualifi-
cations. The staff has not accepted the use of seismic experience on either evolutionary or passive plants. In
accordance with Revision 2 to RG 1. 100, this method of qualification will be reviewed by the staff on a case-by-case
basis, Revise the above exception and any other applicable SSAR section to reflect this staff position. In addition,
include a statement in the SSAR that if dynamic qualification of seismic Category | electrical or mechanical
equipment is accomplished by experience, the COL applicant should provide the following for NRC ruview and
approval:

a.  ldentification of the specific equipment.
b, The details of the methodology and the corresponding experience data for each piece of equipment.
Response:

IEEE-344- 1987 is an extension and clarification of the |IEEE-344-1975. Both documents provide the same rules
and requirements for the seismic qualification of Class 1E equipment. The setsmic qualification of Class | E safety-
related equipment based on properly documented experience data is performed in accordance with Section 9.0 of
IEEE 344-1987 on case-by-case basis, In such cases where experience data is used, all aspects of the qualification
basis and supporting data are properly documented. Identification of the specific equipment qualified based on
experience and the details of the methodology and the corresponding experience data for each piece of squipment
will be included in the equipment qualification file. See the response to RAI 210.86 for additional information on
the maintenance of the equipment qualification file.

SSAR Revision:
Add the following paragraph to Subsection 3.10.2.

The seismic qualification of Class |E safety-related equipment and active valves and dampers may be based ou
properly documented experience data, Seismic qualification based on experience is performed in accordance with
Section 9.0 of IEEE 344-1987 on case-by-case basis. In such cases where experience data is used, all aspects of
the methodology. qualification basis, and supporting data are properly documented by the Combined License
applicant. Identification of the specific equipment qualified based oo experience and the details of the methodology
and the corresponding experience data for each piece of equipment is included in the equipment qualification file,

@mmm 210.81-1




NRC REQUEST FOR ADDITIONAL INFORMATION

Question 210.111

SSAR Section 5.4.2.1 states that although the secondary side of the steam generator is ASME Class 2, all
pressure-retaining parts of the secondary side are designed to ASME Class | rules.

a. ldentify the secondary side parts that are applicable to this statement. [f the feeawater ring is not included
in this category, provide the design bases for this part,

b, In Section 5.4.2.1 of the SSAR, identify all safety-related non-pressure-retaining parts of the steam
generator assembly and provide the design bases for these parts if they are not constructed to ASME
Section 1. Subsection NC,

Response:
a. The following secondary side steam generator parts are ASME Code, Section III, Class 2 parts. but are
designed to ASME Class | rules

Secondary Side Shell

Secondary Side Manways. Handholes. and Inspection Ports
Blowdown, Drain, Wet Layup, and Sampling Nozzles

Wide Range, Narrow Range, and Level Sensor Instrumentation Taps
Trunion Attachments

Steam Outlet Nozzle

Feedwater Inlet Nozzle

The feedwater water ring is classified as ASME Code, Section I, Class 2. The design basis used is
ASME Code Section 111, Subsection NG.

b.  The following table identifies all safety-related non-pressure-retaining parts of the steam generator and
identifies the design basis for the parts that are not constructed to ASME Section IIl, Subsection NC. Since
the steam generator internals are not pressure-retaining parts, the safetv-related internal parts are designed
to the rules found in ASME Code Section I, Subsection NG.

Safety Classification

Safety-Related Non-Pressure-Retaining Parts {AP600 Class) Design Basis

Primary Channel Head Divider Plate Safety-Class 2 ASME Section 11,
(AP600 Class B) Subsection NB

Flow Limiting Venturi Safety-Class 2 ASME Section [,
(AP0 Class B) Subsection NG

@Wuﬂ - 210.111-1



NRC REQUEST FOR ADDITIONAL INFORMATION

Safety-Related Non-Pressure-Retaining Parts

Safety Classification
(AP600O Class)

Design Basis

Feedwater Distribution Ring Assembly & Supports

Tube Bundle Support Assembly

Nozzle Dam Bracket

All Other Assemblies

Safety-Class 2

(AP600 Class B)

Safety-Class 3
(AP600O Class )

Safety-Class 3
(AP600 Class )

Non-Nuclear Safety
(AP600 Class D or E)

ASME Section 111,
Subsection NG

ASME Section I,
Subsection NG

ASME Section II1,
Subsection NG

NA

210.111-2



NRC REQUEST FOR ADDITIONAL INFORMATION

SSAR Revision:

Component

Description
Reactor Coolant System

RCS MB 01 STEAM
GENERATOR |

SHELL SIDE

CHANNEL HEAD
DIVIDER PLATE

TUBE BUNDLE SUPPORT
ASSEMBLY

FLOW LIMITING
VENTURI

FEFDWATER
DISTRIBUTION RING
ASSEMBLY SUPPORTS
NOZZLE DAM BRACKET

RCS MB 2

STEAM GENERATOR 2
SHELL SIDE

CHANNEL HEAD
DIVIDER PLATE

THURE BUNDLE SUPPORT
ASSEMBLY

FLOW LIMITING
VENTURI

FEEDWATER
DIATRIBUTION RING
ASSEMBLY SUPPORTS
NOZZLE DAM BRACKET

H
8

Table 3.2

} (Sheet 33 of 107

ASME Classification of Components and Systems

AP0

Class

= ox

Seismc
Category

Principal Construction

Code

ASME (I1-]

ASME 1t}
ASME (1%}

ASME I, NG
ASME I, NG

ASME [if, NG

ASME I, NG

ASME 11)-1

ASME 111
ASME 111

ASME 11, NG
ASME Ili, NG

ASME 01, NG

ASME 1M, NG

Comments

210.111-3



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 220 93

Under severe acaident loading., thenmal expansion of the containment shell is restrained at the transition region. The
restraint of thermal expansion produces & compressive hoop stress in the contaimment vessel in the vicinity of the
disconunuity. Thus, the etfect of severe accident temperature loading needs 10 be evaluated to assure that the
expected compressive oop stresses resuiting trom the load at the transition region (along the entire periphery of the
shell) do not lead 10 by kling of the contanment shell causing a loss of containment function. Provide the results
ot the buckling analysis ot the containment shell under the severe accident temperature loading in the SSAR

Response

The effect of wemperature loading @t the base of the contwnment vessel 1s being eviduated. The results of this
evaluation will be provided by December 1994,

SSAR Revision: NONE

93-1
Westinghouse e



NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Cuestion 260,27

Revise Section 14.2.7, "Test Program Schedule,” of the SSAR to identify the following as a COL Action Item:
A COL applicant will need to provide a startup administrative manual (procedures), and any other documents
that delineate the test program schedule, for staff review (see Q260.25).

Response:
Section 14.2.7 will be revised to identify that the COL applicant is responsible for a startup administrative
manual (procedures), and other documents that delineate the test program schedule.

SSAR Revision:
14.2.7 Test Program Schedule

The startup administrative manual (procedures), and other documents that delineate the test program schedule
tor the initial fuel load and for each major phase of the initial test program will be provided-by-the
owner-aperator-the responsibility of the COL applicant

This schedule will include the timetable for generation, review, and approval of procedures as well as the actual
testing and analysis of results,

Although there is considerable flexibility available in the sequencing of testing within a given phase. there is
also & basic order that will result in the most efficient schedule.

During the preoperational phase, testing will be performed as system turnover from construction allows.
However, the interdependence of systems will also be considered so that common support systems (such as
electrical power distribution, service and instrument air, and the various makeup water and cooling systems) are
tested as early as possible,

Sequencing of tests during the startup phase will depend primarily on specified power and flow conditions and
intersystem prerequisites,

The schedule will establish that, prior to core load, the test requirements will be met for those plant structures,
systems, and components that are relied upon to prevent, limit, or mitigate the consequences of postulated
accidents.

Additionally . testing will be sequenced so that the safety of the plant is not dependant on untested systems,
components, or features

The detailed testing schedule will be generated and maintained at the job site so that it may be regularly updated
to reflect actual progress and the current test plan

260.27(R1)1
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Add the following line to Table 1.8-1

ftem Intertace Interface Type Matching Section
No Interface or Sub-
[tem section
Test Program Schedule APSOO Interface Combined License 14.2.7

appiicant Program

14.3

260.27(R1)-2
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 280 6

Indicate the locaton of the cight hour battery packs (sadety- and non-safety-related).

Response 3

The eight-hous battery pack sealed beam lighting units are nonsafety -related and powered from the nonsafetv-related.
diesel-backed buses. These ighung units are located in areas where emergency building operations to achieve sate
shutdown are not performed.  Also. refer to the responses to RAIs 435.69 and 435. 72R 1.

The erght-hour battery pack units are located in accesyegress routes designated for emergency building evacuation,
and i areas where manual actions may be required during a tire or for recovery of ac power o normal lighting
The tollowing areas are applicable o this category

*  Standby diesel generator rooms

*  Switchgear rooms (annex and turbine buildings)

¢ Fire pump rooms

o Connecting cormndors and stairwells

Access routes trom the maun control room to and trom the remote shutdown area
*  Access and egress routes as determined by the fire analvsis

SSAR Revision. NONE

@ Westinghouse e



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.113

Describe how the SWS component allowable operational degradation is determined. Describe the procedures that
will be tollowed to detect the degraded conditions when they become excessive,

Response

The service water systern (SWS) incorporates features that facilitate inspection and/or testing of SWS components
that may degrade over time due o wuar, erosion. corrosion or fouling.  These include the following:

o Piping is accessible for inspection and/or wall thickness determination.  SWS piping that runs in the vard
area 1s either routed within trenches or may be inspected from the inside.

*  Pressure and tlow instrumeniation and/or provisions for temporary istrumentation are provided 1o test SWS
pump pertormance.  Permanent instrumontation is provided for on-line monitoring of svstem tlow and
pressure.

¢ Temperature and How wmstrumentation ¢ r provisions for temporary instrumentation are provided to test SWS
heat exchangers for therma! performarnce and flow rate.

¢ The component cooling system (CCS) plate heat exchangers can be disassembled in place for complete
inspection or cleaning.

*  The SWS cooling tower is designed to allow inspection and/or testing of key components. Access features
are provided tor inspecting the tower fill matenial. The tower and basin are divided into two sections such
that one section of wer components can be out of service for inspection while the other section remains
in service. Stmilarly, hall of the basin can be draned at a tme for inspection and cleaning.

The SWS s anonsafety-related Class D system and is considered to be available in the probabilistic risk assessment.
As discussed in SSAR Subsection 3.2.2.6, the reliability and maintenance plans for such systems include provisions

to ¢heck tor operability.

SSAR Revision: NONE

W) west " 410.113-1



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410114

Demonstrate that the SWS pumps have suthicient avinlable net positive suction head (NPSH) at the pump suction
locations considening low water fevels. How much margin is there tor the NPSH! Provide sutficienmt infonnation
tor the staff o verify your conclusion

Response

This system performs no safety-related functions. Catcalations are avanlabi from the design organization which
verity that NPSH requirements are met.

In summary, design requirements for the service water system (SWS) specity that the minimum NPSH available at
the SWS pumps exceed the required NPSH by either 257 or 10 teet, whichever is less. This margin is applied tor
conditions of maximum basin temperature, normal operatng flow. and normal basin water level. The SWS pumps
have a maximum required NPSH of 27 feet al normal operating flow.  The design of the SWS also ensures that
manimum NPSH available exceeds the required NPSH for conditions of low water level.  Duning operation the
mumimam water level in the service water cooling tower basin is at least 5 feet above the SWS pump suchon inet.
With these conditions, the required NPSH for the pumps 15 satistied.

SSAR Revision. NONE

410.114-1
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NRC REQUEST FOR ADDITIONAL INFORMATION

2

H
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3
58

APL00O

Question 410 135

Provide a diagram of the stean and power conversion system in the non-proprietary portion of the SSAR . including
a heat badance, i accordance with the gwdance i RG 1,70

Response

A heat balance showing system configuration will be provided as Figure 10.1-2

SS5AR Reavision

Frgure 10.1-2 will be added to the SSAR

@ Sengouse 410.135-1



NRC REQUEST FOR ADDITIONAL INFORMATION
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410 137

Section 10.2.1.2 of the SSAR states that the turbine-generator is intended for baseload operation and also has load
tollow capability consistent with the capabiliies of the Wesunghouse NSSS. Clanfy the term “load follow capability
consistent with the capabilities of the Westinghouse NSSS." Is it a detined load? Whei st defined? Is 1t the load
that 1s consistent with the load demand from the reactor power control system? » necitically tor the AP0
reacton, or 1s it subject o Westinghouse NSSS tuture design changes? Does it include the performance requirements

of upset, emergency. and fauhted conditions in accordance with RG 1,707

Response

The design load follow pattern s described i SSAR Subsection 7.7.1.1. SSAR Subsection 7.7.2 provides
information on the plant control system and its response under stated refersace transients.  The transients specified

in this section are also appheable to the twrbine,

o The AP6OO turbine-generator consists of standard components that have been optimized for power production
consistent with the AP6I0 regctor,

¢ SSAR Subsection 3.9.1 provides information on the performance requirements (upset, emergency, and faulted
condivons) of the AP60O as required in RG 1,70

SSAR Revision: NONE

. 410.137-1
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410 140

Section 10.2.2 of the SSAR stutes that the wrbine-generator consists of wrbines, a generator, external moisture
separator reheaters, an exciter. controls. and auxiliary subsystems as shown in Figure 10.2-1. The described
components should be i a non-proprietary tigure.  The function of the exciter s not discussed anywhere in the
SSAR, Descnbe the functions of the exciter in the SSAR,

Response

The components will be indicated on Figure 10.2-2 (Turbine Building Elevation 165 General Arrangement) in the
non-proprietary section ot the SSAR.

Excitation System Descrption

The excitation system 1s & brushless exciter with a solid state voltage regulator. The exciter 1s designed so that high
power components are mounted on the rotating shaft,  The performance of the brushless excitation system is not
attected by reduced system volage during system disturbances since the excitation power is obtained trom the
rotating shatt which s directly connected o the main generator shaft,

The brushless exciter is housed in a self-ventilated enclosure and consists of three basic parts: a permanent magnet
plot exciter, 4 main ac exciter, and a recufier wheel.

The tield of the permanent magnet generator (PMG) is utiized for the primary excitation.  The permanent magnet
generator tield of the plot exciter induces a voltage in the stationary pilot exciter armature windings. With the
armature stationary. the need for brushes and current collection devices is eliminated. This permits feeding the
relatively high frequency. three phase output of the pilot exciter stator (armature) where 1t is rectified and controlled
in magnitude. The de output 15 then fed to the stationary ac exciter field winding where it induces a voltage in the
rotnng ac exciter armature winding,  The output of the main ac exciter is rectified by rotating diodes on the rotor
shalt, producing a de voltage. The main excitation power is then fed directly to the field cotls in the generator rotor.

A generator field ground detector monitors the insulation resistance of the exciter armature and generator field
winding. Should a ground develop, indicated by low insulation resistance, an alarm will occur. Arr-to-water heat
exchangers mounted in the upper portion of the exciter enclosure provide cool air in a recirculating system, A fun
on the end of the shaft provides crrculation of the wr.

The exciter uses rectifiers arranged in a full wave bridge contiguration. The rectifier components are mounted on
the nside dusmeter of a steel retaning wheel,  Each rectifier is protected by a wheel-mounted. series-connected fuse
having a color-coded indicating device that may be inspected dunng operation by using a stroboscone,

A pon-proprictary drawing of the T/G, MSR. Exciter. Controls. and auxiliary subsystems s added o the SSAR as
Figure 10.2-2,

410.140-1
Westinghouse e



NRC REQUEST FOR ADDITIONAL INFORMATION

SSAR Revision. Revise Subsections 10,2.2 and 10,2.2.3 as follows:
10.2.2 System Description

The Westinghouse turbine-generator is designated as a TC3F 47-inch last-stage blade unit consisting ot wrbines,
L generator, external moisture separator reheaters, exciter, controls, and auxiliary subsvstems. (See Figure 10.2-1.)
Figure 10.2-2 is a nonproprictary equipment ontline drawing illustrating the same systems. The major design
parameters of the wrbine-generator and auxibanes are presented in Table 10.2-1. The piping and instrumentiation
diagram contuning the stop. governin nirol. intercept, and reheat valves s shown in Figure 10.3.2-2,

10.2.2.3 Exciter Description

The excitanon system 18 a brushless exciter with a solid state voliage regulator, Excitation power is obtained
from the rotating shatt which s directly connected o the main generator shaft. The brushless exciter consists of three
parts: a permanent magnet pilot exciter, a main AC exciter, and a rectifier wheel, The exciter rectitiers are aranged
i a full wave bndge configuration and protected by a series connected fuse. The turbine building closed cooling
wate o vstem (TCS) provides cooling water to the exciter’s air 1o water heat exchangers.

410.140-2
@ Westinghouse



NRC REQUEST FOR ADDITIONAL INFORMATION
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410 147

Section 102 of the SRP, "Mun Steam Supply Svstem.” states that the system design should adequately consider
steam haminer to assure that system satety functions can be achieved and that operating and mantenance procedures
include adequate precautions o avoud steam hammer and reliet valve discharge loads.  Address the design consid-
erations o prevent adverse effects of steam hammer in the SSAR.

The SSAR does not address any activity or program regarding personnel awareness of potential occurrence of steam
hammer dynamics. The SSAR should include o statement that such a program should be developed and implemented
by the COL apphicant. Provide guidance for developing plant operating and maintenance procedures that wall protect
agaanst a potential occurrence of steam hammer.

Response

The tollowing aspects of the AP600O design address the concern in SRP Section 1003 regarding steam hammer,

I The stress analyses for the safety-related porton of the main steam system piping and components include the
dynamic loads from rapid valve actuations, including actuation of the main steam isolaton valves and the safety

valves. This is stated in the third paragraph of SSAR Subsection 10.3.2.2.

2. Design teatures that prevent water slug formations are included in the system design and layout. In the main
steam system, these include the use of drain pots and the preper sloping of lines.

L. The operating and maintenance procedures that protect against a potential occurrence of steam hammer include
svatem operating procedures that provide for slowly heating up (to avoid condensate formation from hotter steam
on colder surtaces), operating procedures that castion against fast closing of the main steam isolation valves
except when necessary, and operating and maintenance procedures that emphasize proper draining,

SSAR Revision

Regrding item 2. above, see the SSAR revision in response to RAT 410,253,

Regarding stem 3, above, SSAR Subsection 10.3.2.3.1 will be revised as follows:

10.3.2.3.1 Normal Operation

During normal power operation, the main steam supply system supplies steam to meet the demand of the main
turbine system. The main steam supply system also supplies steam as required to the auxiliary steam system, and
reheating steam to the moisture separator reheaters. At low plant operating loads. the main steam supply system
provides steam to the turbine steam sealing system.

. 410.147-1
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NRC REQUEST FOR ADDITIONAL INFORMATION

APG00O

The man steam supply system is capable of accepting a 210-percent step change in load followed by
+5-percent/min ramp change without discharging steam to the wtmosphere through the main steam satety valves or
o the mian condenser through the wrbine bypass system, For large step change load reductions. steam is by passed
(up to 36 percent of full Joad tlow) directly to the condenser via the turbine bypass svstem. A discussed 10
Subsection 10.4.4, the main steam sapply system i conjunction with the turbine bypass system is capable of
accepting a 100-percent aet load rejection without reactor trip (n conjunction with a reactor rapid power reduction)
without lifting safeiy valves. If the turbine bypass system is not available, steam is vented 1o the atmosphere via
the power-operated atmosphenic relief valves and the main steam satety valves. as required.

Steam hammer preventon s addressed by appropriate precautions in the operating and maintenance procedures. The
operating and mainitenance procedures that protect against a potential occurrence of steam hammer include system
operating procedures that provide for slowly heating up (to imit condensate formation on colder surfaces), operating
procedures that caution against using the man steam 1solation valves except when necessary, and operating and
mamntenance procedures that emphasize proper draining.

410.147-2
Westinghouse



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410 154

Revise Secnon 93,1 of the SSAR o address the tollowing:

i, Provade a list of the building(s) in which the magor components of the compressed and instrument air systems
are located.

b, Provide the mimmum particle size that the compressor intike filter is designed o remove,

¢ State whether each individual aurr compressor s destgned for 1009 capacity.

d. Provide a more detaled hist of the instrumentation and controls that are provided in the main control room.

e Provide intormation about (1) sample hines and vadves tor obtaining wir samples and (2) a periodic air guality
sampling program

L Provide informauon regarding the air quality of the breathing wr subsystem.  Does the air quadity meet
ANST/CGA G-7.1 requirements !

g State how the compressed and instrument ar system complies with Generic Issue 43 (Including Generic Letter
KX-14 and NUREG-1275).

Response:

a. The major components of the compressed and instrument air system (CAS) are located in the turbine building.
These components include compressors, receivers. and air dryers/purifiers,

b, The compressor intake filter 1s a portion of the compressor package and 1s provided by the vendor. The filters
on the instrument air, service air, and breathing air subsystems remove particulates 10 microns and Larger from
the entering air supply to the compressors,

¢ The service wr and breathing air subsystems each have one compressor that is sized to provide 100 percent of

the anticipated demand.  The instrument wr subsystem consists of two compressors of identical size. Each is
nominatly rated o provide 100 percent of the required instrument air flow.

410.154-1
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NRC REQUEST FOR ADDITIONAL INFORMATION

d. The control. pressure, and temperature mstrumentation provided as a part of the compressor package. air dryer
package, and breathing air puritiers will be available in the main control room via the plant control system. The
system parameters hsted below are avaialable in the man control room,

Instrurment Au

Compressor discharge pressure

Alr recerver temperature and pressure
Air header pressure

Aur header mosture indication

Service Air

Al receiver temperature and pressure
Service awr header pressure inside contamnment
Moisture indication

Breathing Aur

Header pressure
Emergency air backup supply header pressure

¢ Sample pownts are provided downstream of the air drvers in the instrument air subsystem and downstream of
the punitiers in the breathing air subsystem.  Each sample line ncludes a manual valve.

The samples will be obtained on a periodic basis and analyzed for air quality/purity using appropriate analysis
egupmient.

I The breathing air subs . siem is designed to provide Quality Verification Level D as required by 29 CFR, Chapter
XVIL OSHA. The breathing wir subsystem meets the air quality standards specified in ANSUCGA G-7.1.
g Genenge Issue 43, Generic Letter 83-14, and NUREG-1275 deal with adverse effects on safety-related equipment
caused by mstrument wir system fulures, Compressed air system failures do not prevent safety-related equipment
trom pertorming their safety-related functions. The AP600 design provides for two 100 percent instrument air
compressors in 4 lead/lag control scheme. The second air compressor is automatically started if system pressure
drops below a predetermined value. Additionally. the air receivers provide approximately ten minates of normal
mstrument wr supply in the event of loss of power to both compressors.  This ten minute interval is utilized o
sequence the ar compressor (o a diesel generator and restant the compressor from an alternate power supply.

Safety-related. pneumatically-operated valves that are required to change valve position to achieve safe shutdown
and acaident mitigation are driven o their fail-safe position by safety-retated backup accumulators or are
mechanically spring actuated on loss of instrument wr as indicated in SSAR Subsection 9.3,1.3.

410.154-2
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SSAR Rewvision:  See revised sections of the SSAR  attached to and reterenced in RAT 410,152
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Question 410 166

How is backtlooding prevented an the radioactive waste dran svstem (Section 9.3.5) and in the liquid radwaste

1,

system (Secnon 11.2)
Response

Contunment compartment drains to the contanment sump each have two check valves in series to prevent hack
flooding from the contunment sump back 1o the compartments.  See¢ SSAR section 44,1 and response to RAI
100 tor additional detatls on the backflow preventers for the containment sump

Outside of contwnment, the hguid radwaste system receives water from many sources o the effluent holdup tanks
waste holdup tanks and chemical waste Gk, Holdup tanks are vented 1o atmosphiere with independent overtlow

connections. Backflooding from these tanks s not possible

SSAR Revision: None
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AP600

Question 410.168

{5 the third paragraph in Section 23511 of the SSAR meant to indicate that satetv-related systems, structures. or
components are not damaged as a result of equipment and floor drain components tatlure trom a sersimic event!
Clanily the paragraph

Response

The satety tunctions of seismic Category | structures. systems, and components are protected from interaction with
the non-satety related portion of the equipment and tloor draan system components or thetr interaction 1s evaluated
for an SSE. The non-satety related portion of the eguipment and floor drain system components is designed such
thut an SSE does not adversely impact the safety related structures, systems, and components, SSAR subsection
L7313 discusses the methods used o evaluate such interactions,

SSAR Revision: NONE
PRA Revision: NONE

Westinghouse kb
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Question 410.174

Address the tollowing guestions concerming Section 9.5.4 of the SSAR "Onsite Standby Diesel Generator Fuel Oil
Storage and Transter Svstem:”

Why is cathodic protection, in accordance with NACE Standard RP-01-69, not provided tor all external surfaces
of buried metadlic piping and tanks?

Why 1s the fuel o system designed without an overflow line on the day tanks”

How is the fuel oil in the fuel ol storage tanks and day tanks in Section 9.5.4 of the SSAR maintained above
the cloud paint” - What is the minimum expected outdoor temperature

Is the day tank physically located at an elevation that assures a slight positive pressure at the suction of the
engine-dnven tuel oil pump!

Are the two above-ground tuel otl storage tanks protected from excessive heat that can contribute to the
degradation of the fuel o7 Are they sheltered or painted wath reflective pant?

Response

The tuel ail piping is carbon steel and is contauned within & containment pipe 0 comply with EPA requirements,
It the final design requires the use of steel contnment piping o accommodate overburden loads, the
contanment pipe will be provided with cathodic protection.  Alternately FRP or PVC (plastic) containment
piping may he used which will not require cathodic protection.

The tuel oul storage tank is mounted on a concrete pedestal within a containment diked system and does not
come o contact with the ground. theretore the tank does not require cathodic protection,

The AP6OO design nulizes above grade fuel oil storage and day tanks which preclude the possibility of a gravity
overtlow system from the day tank 1o the fuel oil storage tank. since the level of stored fuel in fuel oil storage
tank is approximately 20 feet hagher than the day tank overflow level, Therefore, the day tank does not have
a gravity overflow connection or discharge. The day tank level controls will maintain the tank levels within the
required range. To protect the day tank in the event of acaidental overtilling, its design pressure is sufficient
to withstand the system maximum static head. Provisions for overflow of the day tank have been included. The
overflow line from the day tank discharges back 1o the fuel oil storage tank through the recirculation line, The
day tank vent will terminate above the diesel building roof at a hugher elevation than the storage tank fuel level
to prevent tuel spills.

@ Westinghouse el
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AP600

¢ The fuel oal i the tuel ol storage tank 1s heated by the in-line electric heater and recirculated to mantamn a fuel
al pipe hine temperature above the cloud point temperature.  The day tanks are in an enclosed building
environment where the temperature of the diesel tuel oil s maintained above the cloud point temperature, The
design outdoor temperature tor nonsafety-related systems at a 1% exceedance is a minimum of minus (- 10°F)

d. The day tank clevation is established so that at normal high fuel level there will be a slight positive pressure
on the engine driven fuel pump for the initial start. During operation, the day tank level may be lower than the
tuel pump unul the day tank 1s refilled to the normal high level setpoint,

¢. It is not planned 1o enclose the fuel oil storage tanks or to provide sun shelters for shade. Provisions will be
made in the plant istallanon specifications to finish paint the tanks with a reflective paint system.

SSAR Revision Table 9.54-1 (Sheet 3 of 3) will be revised as follows:

Table 9.5.4-1 (Sheet 3 of 3)
Component Data
Standby Diesel and Auxiliary Boller Fuel Oil System

Flame Arresters (Storage and Day Tanks) . . ... ... . Manutacturer's standards

Diesel Fuel! Ol Day Tanks

Quantity . . . o T R e e 2 3 e e e P .y Tl
AYPB « s vin b omnemcam s g nes Gy e A | e e g [ a2 e h e Horizontal, evhindrical
CAPACIY (HADY v o et i et ot b s e s e s o m s st e n s sae e e s e s e e e 1500
Avatlable capacity (gal) . ... ..., .. A i S i cee e 1200
QPTG PIESSUIT .« . L L ot e et e e e e e e Atmospheric
KPR DEMEDIIIEE - vma v vt s dmramilame s 5 a dhed s ga s il d el T e A A A Ambient
Design pressure (psig) - ... ..... e ey Al s S i e e e Ak 10
DS emPerature (TF) e e e e e e 200
PSRITII v a0 3 002 e o 5 3 T 50 B P ok 2 D A i K v ¢ vvwew Carbon steel
R B AL T e R . - T S B vvv.... NFPA-Sul-142
Sersmic design ... L. e L T SV IR L g
410.174-2
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NRC REQUEST FOR ADDITIONAL INFORMATION

AP60O0O

Question 410177

Section 9.54.2.3 of the SSAR states that the tuel oil storage tank fill line is approximately 4 teet above grade, Is
this higher than the PMF flood level”?

Response
The plant finished grade elevation will be higher than the PMF flood level per SSAR Subsection 34.1.1.1 -
Protection from External Flooding”.  Therefore the tuel oil storage tank fill connection at four feet above grade

tocated @t the truck unloading staton will not be exposed to Hoods.

SSAR Revision. NONE

. 410.177-1
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Question 410178

Address the tollowing questions on Section 9,.54.5.1 of the SSAR:

a. Is pew fuel onl sampled in accordance with ASTM D4057?!

b Is the tuel oil tested in accordance with ASTM DY73, ASTM 1552, and ASTM 26227

¢ Are particulate concentrations determined in accordance with ASTM D2276?

Response

The above requirements onginate trom ANSIANS-39.51 - "Fuel Oil Systems tor Emergency Diesel Generators” for
satety-related equipment and exceed the diesel engine manufacturer's recommendations for commercial applications,
Since the AP6OO standby diesel generators are nonsafety-related equipment. it is anticipated that consideration will
he given o the recommendations of the diesel engine manutacturer before tinal determination of the levels and
frequency of tuels testing are established. Further, site-specitic conditions can influence the final fuel specification

requirements regarding pour point, cloud point and tlash point temperatures of the fuel.

SSAR Revision: NONE

. 410.178-1
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Question 410 179
Address the tollowing questions regarding the diesel engine combustion ar intake and exhaust system:

a Descnbe how diesel generator exhaust gases are prevented trom diluting or contiwminating the combustion an
intake,  Are there any louvers, dampers, grilly, etc. trom which the exhaust gases could circulite back into the

bl

dhesel generator butlding |

b, 1s the combusuon atr filter module capable of reducing airborne particalate material over the entire tine period
that power s required. assuming the maximum wirborne particulate concentration at the combustion ar intake !

Response

i The diesel engine exhaust discharge elevation 18 approximately twenty feet higher than the combustion air inlet
filters and the nearest butlding ventilation tnlet air louvers, With exhaust gas temperatures of approximately
PO00°F, the diesel exhiaust gases have sufticient thermal buovancy 1o rise or remain at elevations above the air
tnlets to the butlding or the engine.

b, The equipment procurement specifications tor the diesel generators and the combustion mlet air filters will
address the capability o perfonn at maximum airborne particulate concentration o prevent degradation of the
engine performance i the event of tormados. dust storms, ete. [t will also address the capability o perform for
the peniod of time equivalent to the tuel resupply penod

SSAR Revision NONE

Westinghouse 410.179-1
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AP&0O0D

Question 410 180

Address the tollowmg guestions regarding the diesel engine starting air system:

A, What 1s the number of successive times that the starting air system is capable of starting o cold diesel engine
without recharging the receiver(s)?

b Are alarms provided in the main control room that alert the operators that the air receivers have tallen bellow
the mnumnum allowable value?

¢ s the starnng air system supply air mamtaned with a dew point of at least 10 °F less than the lowest expected
ambient temperature!

d.Is the starting air system capable of remaoving r particulate that could foul components in the system?!

Response

a. The diesel engine starting air system s designed to provide three consecutive starts of a cold diesel engine
without recharging the starting air recervers with the normal coldest ambient emperature in the diesel generator
butlding (50°F).

b, Alarms are provided in the control room to alert the operator that the starting air pressure s "LO". These are
fisted as the "Remote” annunciation points described in SSAR Table 8.3.1-1. The data display and processing
system (DDS) will be used 1o provide this information.

¢ The starting wr system supply air will be at the normal diesel generator room temperature (between SO°F and
10S7F). The svstem air dryers will be refrigerant tvpe specified to o dew point temperature of 40°F which is
1O7F below the lowest normal diesel generator room temperature,

d. o The starting wr system 15 shown on SSAR Figure %.3.1-5 (sheets | and 2) and includes a compressor inlet

suction wr filter and an n-line filier o the compressor discharge piping o remove air particulate matenal that
could foul the startng air system components,

SSAR Ravision: NONFE

Westinghouse it b
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(Guestion 410 183

Describe how the APGOO design adidresses the tollowing recommendations of NUREG/CR -O661):

Muoisture in starting air svstem

b, Dust and dint in diesel generator room

c. Personnel raining

d. Automate prelube

e, Testing, test loading, and preventive mainienance

L. Improve dentificaton of cause of talures

g Diesel generator venttlation and combustion air systems

h.  Fuel storage and handhing

1. High-temperature insulation

. Engine cooling water

k. Vibration of instruments

Response

A Moisture in the starting air system will be reduced by the design features of the starting air svstem, This will
include refrigernted-type ar drvers providing a maximum dew point temperature of 40°F to limit the amount
ol moisture 1 the stored starting air lemperature.  Interconnecting starting air piping will be stainless steel o
limit the potential for rust and oxidation.

b, Dust and dirt in electrical contacts will be addressed in the equipment procurement specification, including the
recommendations of NUREG/CR 0660). The inlet air supply system for the service module which contains most
of the electncal switchgear and controls, is provided with filters to clean the cooling ar.
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