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January 24, 1992

LD-92-006
Docket No. 52-002
U. S. Nuclear Regulatory Commission
Attn: Document Control Desk
Wachington, DC 20555
Subject: Response to NRC Requests for Additional Information
Reference: Letter, Plant Systems Branch RAls, T. V. Wambach (NRC) to

E. H. Keniady (C-E), dated October 10, 1991
Dear Sirs:

The refcrence requested additional information for the NRC staff review of the Combustion
Enginezring Standara Safety Analysis Report - Design Certification (CESSAR-DC).
Enclosire 1 to this letter provides our responses to a number of these questions inciuding
corresponding revisions to CESSAR-DC. Please note that an extra set of the large fold-out
drawin, s is inciuded.

Skou.d you have any questions on the enclosed material, please contact me or Mr. Stan
Riiterbusch of my staff at (203) 285-5206.

Very truiy ynurs,
COMBUSTION ENGI'\'FERIN’G INC.
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E. H. Kennedy
Director
Nuclear Systems Licensing
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| Question 280.2

NUREG-0800 is not a sufficient fire protection design basis
for the System 80+" design. Please commit to the current NRC
fire protection guidance provided in SRP Saction 9.5.1 (BTP
CMEB 9.5-1), (July 198.) and supplemental guidance issued by
the Commission. Three examples of such supplemental guidance
are (1) Generic Lettur 81-12, which contains information on
gafe shutdown methodology: (2) Generic Letter 86 10, which
contains important tertnical information, such as conformance
with National Fire Protection Association codes and standard;
and (3) the commission’s staff requirements memorandum (SRM)
dated June 26, 19%0.

Response 280.2

B R s

CESSAR-DC Section 9.5.1.1 will be revised to include a
commitment to follow the fire protection guidance outlined in
the enclosure to SECY-90-016, dated January 12, 1991, This is
consistent with the commission’s staff reguirements memorandum
(*®”M) dated June 26, 1990. This guidance has been
incorporated in the design of System 80+".

A commitment to follow the definition of "associated circuits"
as outlined in Revision No. 1, to generic letter 81-12 will be
included. This commitment will be included in Section 9.5.1.4
of CESSAR-DC. Please refer to the response to RAI 280.11,

Revision 1 of GCeneric letter 81-12 issued March 22, 1382
provides clarifying information on safe shutdown and
alternative safe shutdown capability required by 10CFRS50
Appendix R and clearly defines the term "associated circuits."
Generic letter 86-10 addresses the implementation of 10CFRS0
Appendix R and issues further guidance in the form of the
document entitled "Interpretations of Appendix R." Section
7.0 of enclosure (2) of Generic letter 86-10 addresses
specific issues contained in NUREG-0800, Section 9.5.1. This
section as well as the rest of 86~10 will be used for genera.
guidance and clarification as necessary irn the design of the
System 80+™,

Section A on page $.5.1-9 of NUREG-080U contains the
following:

"This Branch Technical Position (BTP) presents guidelines
acceptable to the NRC staff for implementing this
criterion in the development of a fire protection program
for nuclear power plants. These revised guidelines
include the acceptance criteria listed in a number of
documents, including Appendix R To 10CFR Part 50 and
10CFR Part 50, and 50.48."
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Therefore, the commitment to providing a program congistent
with NUREG-0800, Section 9.5.1, "Standard Review Plan" and
SECY 90-16, will result in a fire prctection program that is
consistent with or superior to the guidance of Generic letters
81-12 and 86-10,

A marked-up copy of CESSAR-DC Section 9.5.1.1 is attached for
review. This change will be incorporated in a future CESSAR~
DC amendment.
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9.5 OTHER AUXILIARY SYSTEMS

9.5.1 FIRE PROTECTION SYSTEM

9.5.1.1 Design Basis

The design bhasis of the System 80+ Standard Design fire
protection system employs defense~in-depth <ystems approach in
combination with an irtegrated program including operational
surveillance, testing, maintenance, administrative controls, arnd
Quality Assurance to provide a fire safe plant consistent with
NUREG-0800, Section 9.5.1, "Standard Review Plan,", a~+ s&CY-70-/4

"
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do CorréNT ‘Reguimvtor o L
9.5.1 1.1 ¢ Goaltl v

A. Prevent release of radiocactive contamination in excess nf
10 CFR Part 100 limits.

B. Prevent loss of ability to achieve safe shutdown following
fire.

c. Prevent fire from threatening more than any one electrical
channel or mechanical division of equipment or components
required to achieve cold shutdown.

D. Prevent fire from damaging more than any o2ne electrical
channel or mechanical division of safety related structures,
equipment, or components.

E. Mitigate the potcntial of personnel injury due to fire.

Preserve unit availability by limiting potential fire damage
to an acceptable level.

G. Protect capital investment in the facility.
$.9.1.1.2 Objectives

A. Station design and layout to prevent the possibility of fire
affecting relundant channels and divisions of equipment
required for cold shutdown. Safe “hutdown as defined in the
Standard Review Plan pertains to cold shutdown as part of
the System 80+ design philosophy. This includes potential

interaction with other plant systems and to prevent a fire
induced LOCA.

B. Plant layout to assure adegquate access and egress routes for
persvnnel protection.

Amendment 1

9.5=1 December 21, 1£90




Question 280.3 (9.5.1.1)

In Section 9.5.1.1.2.¢, the applicant indicates that where
redundant channels of safety related divisions are located in
the same fire area automatic sprinklers and fire detectors are
provided. This philosophy seems inconsistent with the 3-hour
fire rated separation criteria described in Section 9.5.1.4,
Safe Shutdown Following Fire. It is our position, advanced
reactor designs should fully demonstrate that redundant
divisions and channels of safety related and non-safety
related systems including the necessary support systems
required to achieve and maintain safe shutdown conditions are
maintained free from fire damage and separated by 3-hour fire
barriers. For those areas where separation can not be
achieved, please identify the function which could potentially
be lost due to fire and the impact that these lost functions
may have on the plants ability to achieve and maintain safe
shutdown conditions.

Response 280.3 (9.5.1.1)

Outside of containment, complete division separation |is
maintained with 3~hour fire barriers. Within a division,
separation of redundant channels will be maintained with 3-
hour barriers except where by necessity the channels must
converge. However, this will be done as a matter of good
engineering practice since the channels are redundant only in
that both must fail in order to hzve a spurious activation.
Failure or loss of a channel will require that the opposite

division be utilized.

Inside containment, separaticn will be through use of mineral
insulated jacketeu cable which will provide either a three
hour rating or a radiant heat shield, or spatial separation,
or a combination there of. If the cable insulation gqualifies
cnly as a radiant heat shield, engineering analysis will
verify that the heat ghield coupled with minimum 20 ft.
sepwration between redundant divisions will withscand any
credible fire occurrence.

In the unlikely event that as-procured eguipment cannot be
adequately separated, spiinklers and fire detectors will be
used.

Therefore, there are no a:.2as where redundant division
functions could be lost from a single fire. Section 9.%.1.1.2
of CESSAR-DC will be revised accordingly for clarification.

A marked-up copy of Section 9.5.1.1.2 of CESSAR-DC is attached
for review. In addition, to avoid conflict in CESSAR-DC,
Section 9.5.1.2 must also be revised accordingly, therefore,
a marked-up copy of this section is also attached. These
revisicas will be included in a future CESSAR-DC update.
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RAT Z450.2

cC. Outside Containment and the Annulus: Provision of
three-hour fire rated barriers between redundant divisions
St e el Awewen  0f safety-related eguipment. Whese
bt b At
SR LOrS-AL o lasied . Exceptions are control room and the
remote shutdown panel room which are physically separated

and electrically isolated from each other as descr :d
herein.

£ate cold shutdown can be achieved following fire in any
area assuming all eruipment in the fire area (or inside
containrent; at the specific location) is rendered
incperable and that reentry into the fire arr: €or repairs
and operator actions is no. possible.

See inSert NEcT pAgE.
In51de Containment and Annulus: S

D. Fire detection and alarm systems to provide prompt detection
and notification of fire.

E. Fixed automatic sprinkler system: to assure prompt fire
suppression consistent with design objectives.

F. Manual fire fighting egquipment for early fire suppression
and for structural fire fighting.

G. Smoke control systems to facilitate manual fi:e fighting and
mitigate smoke migration beyond the area of fire origin.

H. A fire prevention program including housekeeping control of
combustible wmaterials, control of potential ignition
sources, and a program of management inspections, audits and
reviews.

1. A fire response program consisting of well trained and
equipped plant personnel prepared at all times to assume
fire fighting responsibilities.

Arer dment 1
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Insert for Section 9.5.1.1.2.C of CESSAR-DC Amendment 1I.

Separation of redundant divisions by quadrant to provide sufficient
spatial separation, as proven by ergineering analysis in the
annulus and at containment penetrations. Another option for
separation is through use of mineral insulated jacketed cables
which qualify as either a three hour rated barrier or a radiant
heat shield. 1If it qualifies as a radiant heat shield, engineering
analysis will verify that the heat shield coupled with minimum 20
ft. separation between redundant divisions with no intervening
combustibles, and/or augmented with sprinklers and automatic fire
detectors, will withstand any credible fire occurrence. Where
redundant divisions of eguipment normally used to achieve cold
shutdown, by necessity, converge, an engineering analysis will be
conducted (when sufficient design detail is available) to assure
that cold shutdown can be achieved utilizing equipment which would
not be affected by fire at the specifiz location. The engineering
analysis will be maintained as part of the System 80+ design basis.

KAT 2803
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RAZ 2803
Je Operations and maintenance programs for surveillance,
testing and maintenance of fire protection systems and
features.
K. A Quality Assurance program to assure design methods and

features are properly implemented. The Quality Assurance
program also verifies that operations, maintenance, and
surveillance programs are properly implemented.

The Design Basis Goals and Objectives as stated above will
mitigate the potential of fire, provide for prompt detection
should fire occur, provide automatic suppression and/or manual
fire suppression capabilities as determined by the Fire Hazards
Analysis, provide fire resistant barriers to mitigate fire
precpagation, protect redundant safety related trains of equipment
from damage due to a common fire exposure, and preclude the
potential release of radicactivity to the environment.

9.5.1.2 General Design Guidelines

A. Outside containment redundant divisions amd sedundent
chewmetls -of eaeh divisdon of safety related electrical
egquipment are separated from each other by three-hour fire
rated fire barriers. WiFEre=TElUMdaRt —chanpels—of-a -safety
Tadaves HITIALLn —arT U8 Led——ime TN EEmG T ITw—wpen
aubermesc——spel Nkl ers >
Exceptions are control room and remote shutdown panel room
which are physically separated, electrically isclated, and
proviide redundant shutdown capability.
isu_ Ias3 bt Aslet PR,

u - wonverge,; an engineering
analysis-verifies—thetcoidshutdown—can—beachieved Using
CLher SYSLeRE and egdilphent wheeh- woudd Net-ba aliected Ly
fire—stthae—tocatiom

. A fire protection water supply is installed, with redundancy
and reliability to meet provisions of BTP CMEB 9.5-1.

D. Fixed automatic suppression systems are installed,
engineered for the specific hazard to be protected in
accordance with the design objectives as determined by the
Fire Hazards Analysis.

Amendment I

Q a1 Nerambkar 29 1a6an




Insert for Section 9.5.1.2 of CESSAR-DC Amendment I.

Separation of redundant divisions by gquadrant provide sufficient
spatial separation in the annulus and at containment pei. _rations
as proven by engineering analysis. Another option for s -aration
is through use of mineral insulated jacketed cables which Qqualify
as either a three hour rated barrier or a radiant heat shield. If
it qualifies as a radiant heat shield, engineering analysis will
verify that the heat shield coupled with minimum 20 ft. separation
between redundant divisions with no intervening combustibles,
and/or augmented with sprinklers and automacic f.re detectors, will
withstand any credible fire occurrence. Where redundant divisions
of equipment normally used to achieve cold shutdown, by necessity,
converge, an engineering analysi® will be conducted (when
sufficient design detail is available) to assure that cold shutdown
can be achieved utilizing equipment which would no* be affected by
fire at the specific location. The engineering analysis will be
maintained as part of the System 80+ design basis.

Attachment ALWR-346 RAZ A§0.3




Question 280.4

In Section 9.5.1.1,2.c, the applicant provides for
separation of redundant divisions and channels by at
least 20 feet without intervening combustibles in the
annulus and at the containment penetrations. This level
of separation may not be sufficient to assure both
redundant divisions are maintained free from fire damage.
The staff recognizes the need for open ccmmunicat?on
between compartments inside the containment so that
pressure following a high-energy line break can be
relieved and equalized. Therefore, the use of structural
valls inside the containment as fire barriers to separate
safety~-related systems (cabling, components, and
equipment), even though such walls may not fully enclose
the equipment requiring separation, is acceptable.
However, care must be taken in actual system layout to
ensure that line~cf-sight exposure between components
requiring separation does not exist and that a sufficient
labyrinth exists between the separated components to
ensure that fire does not spread. Since the containment
is considered to be a single fire area, the separation of
redundant shutdown eguipment, including associated
cables, should be such that one shutdown division will
remain free of fire damage.

In addition, this separaticon c¢riteria seems to be
inconsistent with the criteria identified by SRP Section
C.5.b.(2)(b), in that no detectinn or automatic fixed
suppression is provided for these areas. Please provide
additional justification as to why the proposed level of
fire protection is eguivalent to the level required by
the SRP.

Regponse 280.4

Redundant division equipment and cables inside
containmert required for safe shutdown following fire
will be spatially separated without intervening
combustibles, and in addition, engineering analysis will
show that at least one division of cables will remain
free from fi. e damage. Another option will be to use
mineral ins: .ated jacketed cable for the shutdown cables
to provide e‘ther a three hour fire resistance rating cor
a radiant h.at shield. If the cable insulation qualifies
only as a radiant heat shield, engineering analysis will
show that it, coupled with minimum 20 ft. segaration,
and/or augmented with sprinklers and automatic fire
detectors, is sufficient to withstand any credible fire.




A marked up copy of Section 9.5.1.1.2.C of CESSAR-DC is
attached to the response to RAIl 280.3 for review., This
revision will be included in a future CESSAR-DC
amendment.,

Fire detectors and suppression will be provided inside
the annulus and containment if warranted by the fire
hazards analysis based on as~procured eguipment. It is
the intent to provide adegquate separation between
redundant division cables as described in the response to
Part A of this RAI, to preclude the need for detection
and suppression in the annulus and containment. This is
consistent with the criteria outlined in C.5.b.(2)(b),
Section 9.5.1 of the Standard Review Plan.
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Question 280.5

Figure 9.5.1-4, is not clear concern.ng possible communication
between the Divisions 1 and 11 Diesel Generator Rooms and
their supporting facilities.

Response 280.5

General arrangement and fire barrier drawings are currently
being revised whic: will show the supporting facilities for
each diesel generator. The diesel generators and all of their
associated support facilities will be electrically separated
and physically separated from each other by 23-hour rated
structural fire barriers. A future update of CESSAR-DC will
include these revised drawings.

i
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Question 280.C

Section 9.5.1.4, Safe Shutdown Following Fire, indicates that
each division and redundant channel of safety related
equipment are separated by 3~hour fire barriers. Section
9.5.1.6.2, Ventilation Systems indicates that the ventilation
systems are division-specific so that fire or smoke cannot
migrate through the ventilation ducts to all area containing
the redundant division. In addition, the applicant’s response
to Question 280.1, indicated that the System 80+" design does
not have connections (door or ventilation openings) between
redundant safety~related divisions. However. in Sections
9.5.1.3.2.1, 9.%.1.3.2.4, and 9.5.1.6.2, the applicant
indicates fire dampers are used. In order to get a better
understanding on how fire spread and smoke migration is
controlled by the HVAC design, please describe the systenm
logic for the smoke and the fire control modes of operation.
In addition, describe those cases where fire dampers are used
within a division-specific ventilation system,

Response 280.6

Please see the Respounse to RA]l 280.19 for a description of the
smoke control system.

There will be no HVAC ducts penetrating division-separating
fire walls in the nuclear annex, therefore there will be no
fire dampers in these barriers. Fire dampers will, however,
be used where ducts penetrate fire barriers that are
intradivisional. For example, fire dampers will be used where
ducts penetrate the vertical 3-hour rated HVAC chase in the
Division 1, Channel A switch gear room located on Elevation
7040. This assures that fire will not spread vertically from
this room to the Division 1, Channel A rooms located above and
below on Elevations 50+0 and 91+49 respectively,

Fire dampers will be used in duct penetrations through fire
barriers that separate safety related from non-safety related
areas, and that separate non-safety fire related areas.
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Question 280.7

Section 9.5.1.3.2.6, Fire Insulating Material, indicates that
there may be cases where fire insulating materials for cabling
may be necessary. It is our position, for advance reactor
designs, complete divisional separation by 3-hour fire rated
barriers provides the most conservative approach towards
assuring that one train of systems necessary to achieve and
maintain safe shutdown is free from fire damage. Please
justify how the use of cable lire insulating material provides
the same equivalent level of fire protection to that afforded
by spatial separation and a 3-hour fire barrier wall assembly.

Response 280.7

Outside containment, complete divisional separation will be
maintained by 3-hour rated fire barriers. Redundant channels,
within a division required for safe shutdown following a fire
will be separated with 3-hour rated barriers unless, by
necessity, the channels must converge. For any of those
areas, separation will be maintained by the use of 3-hour
rated cable jacketing (mineral insulated cable), radiant heat
shields and svatial separation, or fire rated insulating
material. Inside containment, divisional and redundant
channel separation will be maintuined through use of 3-hour
rated cable Jjacketing, radiant heat shields and spatial
separation, or fire rated insulating material. Because
insulating materials may not be eguivalent to spatial
separation and a 3-hour barrier, the use of fire insulating
materials will be avoided unless it i1s absclutely necessary.
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Question 280.8 (9.5,1.3)

Section 9.5.1.3.4 states that an engineering analysis would be
provided for materials which do not meet or have not been
tested in accordance with UL 84 or UL 251. 2An engineering
analysis alone will not be acceptab’s for materials which do
not meet or have not been tested .o the UL 85 or UL 251
gqualification, Such materials will be required to pass the
appropriate test prior to use in the System 80+ design.

Res 2808 (9.5.1.3)

It is the intent that for any materials that do not meet or
have not been testeu to the reguirements of UL 84, “Steiner
Tunnel Test," or UL 251, "Fire Tests of Building Construction
and Materials," that an engineering analysis will confirm that
the material does not reduce the level of fire
protection/safety in the plant. For example, it may be
necessary to use a type of insulation that has a smoke
development rating of more than 100. An engineering analysis
would be necessary to prove that using this insulation does
not degrade or reduce the level of protection required. This
analysis along with the fire hazards analysis will identify
specific fire protection features needed to ensure an adequate
level of protection is provided.

1f validated engineering models are available that can be
utilized to qualify the materials, which is normally done by
testing, they will be considered for use in performing the
analysis for materials which have not been tested.



Questicn 280.9 (9.5.1.3)

Confirm that sealed beam, battery powered emerger~; lighting
units have a minimum 8-hour battery capacity.

Response 280.9 (9.5.1.3)

Sealed veam, battery powered emergency lighting units that are
provided for illumination of areas and access to areas that
must be occupied for safe shutdown shall have a minimum 8~hour
battery.

Sealed beam, 8-hour minimum battery powered emergency lighting
units shall be provided for all areas and access to areas that
must be occupied for safe shutdown of the plant. A marked-up
copy of Section 9.5.1.3.5 of the CESSAR-DC is attached. This
revision will be incorporated in a future CESSAR-DC update.
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Flame spread, fuel contribution, and smoke development are
measured in accordance with UL 84, "Steiner Tunnel Test."
Critical radiant flux is measured in accordance with UL 251,
"Fire Tests of Building Construction and Materials."

If it is necessary to select a specific material wnich does not
meet or has not been tasted to the above qualifications (in tne
installed configuration), an engineering analysis will confirm
that the General Design Guidelines are met and there is no
reduction in the fire safe quality of the plant.

9.5.1.3.5 Means of Egress

Personnel egress in the Nuclear Annex is arranged to meet
provisions of NFPA 101, "Life Satety Code" or NFPA 101m,
Alternative Approaches to Life Safety."

There are stairs in each gquadrant of the Nuclear Annex enclosed
by three-hour fire rated walls. Each stair tower is pressurized
by a dedi~ated fan mounted at the top of the tower. Personnel
access/egress ccrridors are arranged to assure an unobstructed
path of travel. Three-hour fire rated doors .re installed along
the corridirs to assure a maximum of 200 feet travel to an exit
or area of refuge.

There are three stair towers in the Reactor Building Subsphere.
Each is located in a separate guadrant of the Reictor Building.
Access/egress into the Containment Building 1is through two
personnel air locks, one located on elevation 115+6 anc one
locuted on elevation 146+0.

Sealed beam, battery powered emergency lighting wunits are
installed to illuminate emergency egress paths in accordar-e with
standards of the American Illuminating Society.

9.5.1.4 Safe Shutdown Fullowing Fice

The System 80+ plant arrangement and layout provides inherent
separation of safety related systems, egquipment and components,
divisions and channels. The plant arrangement permits the 1. 't
to be taken to cold shutdown following a fire without the neea .o
implement repairs or for operators to perform extraordinary
manual actions outside of the control room or remote shutdown
panel room.

In the Nuclear Annex, each division and redundant channels of
safety related equipment are separated by three-nhour fire rated
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Question 280.11 (9.5.1.5)

Section 9.5.1.4, Safe Shutdown Follewiny a Fire, discusses
electrical separation and independence. Please provide a
discussion on how the System 80+ design addresses high-low
pressure interface and fire induced spurious operation
concerns and SRP 9.5.1, position C.5.¢c.(7).

Response 280.11 (9.5.1.5)

Per Section 7.6 of the CESSAR-DC, there are three shutdown
cooling system suction line valves in series for each of the
two shutdown divisions., Interlocks are provided to preclude
opening of the valves unless low RCP pressure is indicated
from two separate pressure sensors located at the pressurizer.
Operator action cannot override the interlocks. For the
System 80+ design, spurious opening of the valves as a result
of a fire will be prevented by complete separation of valve
control and power cables by 3~hour barriers in conjunction
with the system interlocks or by an administrative procedure
that requires at least one of the valves in each division to
be deenergized during normal plant operating conditions.

SRP 9.%5.1, Position C.5.c.(7) reguires that safe shutdown
equipment and systems in each fire area be isoclated from
associated circuits in the fire area so that hot shorts, open
circuits, or shorts to ground in the asscciated circuits will
not prevent operation of the safe shutdown equipment. As
described in Section ¢.5.1.4 of the CESSAR-DC, electrical
power, contrel, and instruments are separated and electrically
independent to preclude electrical interaction and associated
circuit failures. Associated circuits, as defined in Revision
1 to Generic letter 81-12, will be avoided. This has been
clarified in the marked up copy of Section 9.5.1.4 attached
fer review, This revision will e includea in a future
CESSAR-DC update.
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barriers. Exceptions are the contrel room ana the remote
shutdown panel room which contain safety related eguipment of
easch division and channel. The contrul room and the remote

shutdown panel room are essentially redundant to each other so
that fire in either room will not affect the ability to achieve
cold shutdown from the unaffected control system.

Electrical powver, control, and instruments are separated and i

electrically independert to preclude electrical interaction and
associated circuit failures in accordance with IEEE 384~), “IEEE
Standard Criteria for Independerce of Class 1E Ejuipment and
Circuits.™ Associates Cimecwts, My Je bontd in Reyrsion 1A He @larr, /EHEr
&= I.IJ wnit @t Are.dod, G/+9q

Cables of redundant safety related divisions and channels enter
the Reactor Bullding on elevationV édwsiw®. Division 1, which
consists of Channels A anu C, enters the Reactor Building from
oppesite sides, as does Division 2, which consists of Channels B
and D. Channels A and B, which enter the Reactor Building in
close proximity, are separated by a three~hour fire rated
barrier. Likewise, Channels C and D, which enter the Reactor
Building in close proximity, are separated by a three~hour fire
rated barrier. These cables then transgress the annulus. Each
safety related channel enters the annulus in a separate guadrant
and is separated from the other safety related channelzs by at
least 20 feet, without intervening combustibles. Where it is not
possible to maintain 20 feet without intervening combustibles

cables are enclosed in three-hour fire rated barriers$until 20

feet separation is achieved., Cable ampacity will be derated in
accordance with the characﬁfﬁzstics of the insulating material.

Inside containment, safety related cables generally are confined
to their respective gquadrants. Where redundant divisions of
safety related cables normally used for cold shutdown converge
inside containmont, an engineering analysis confirms that cold
shutdown can be achieved utilizing systems and eguipment which
would not be affected by fire at that locatien. In each
potential Reactor Building fire scenario, cold shutdown is
assured by operation from the control room or remote shutdown
panel without repairs or extraordinary operator action outside of
the control rocom or remote shutdown panel room.

9.5.1.5 Fire Protection/Detection/Alarm Systems

The fire penetration water supply and distribution system

configuration is as shown in Figure 9.5.1-1, "Fire Protection
Water Distribution System."
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Question 280.12 (9.5.1.5)

Section 9,5.1.5.2, Water Distribution System, Hydrants, and
Hose Houses, the applicant indicates that hydrants with 2-2
1/2 inch gated nozzles will 2 used on site. These type of
hyarants are sufficient to support fire brigade use; however,
if off~site assistance is needed and a fire engine is needed
i to relay water from one of these hydrants to a remote fire
location, the capability to supply a fire engine with adequate
water may be limited. Consideration should be given to
providing fire hydrants which will support the use of fire
apparatus if off-site fire fighting assistance if needed.

)
The fire pumps supplying the water distribution system will be
of sufficient flow and pressure rating to preclude the need
for use of an off-site fire engine. The use of a fire engine
pumper could reduce the water supply available to interior
sprinkler systems and h se stations which would reduce their
effectiveness., Hydrant spacing will be arranged so that all

| areas of the plant and plant sit2 can be reached without an
excessive length of hose lay. In additicn, the water
distribution system will be designed based on the hydraulic
demands of sprinkler systems, interior hose stations, and
outside hydrants.

It is anticipated that the System 80+ plant may be corstructed
in an area where off-site fire fighting assistantie is not
readily availlable. For tris reason, the System 80+ design
includes a fire protection water distribution system, storage
tanks, and pumping facilities, to provide all of the water
needed to fight a fire within the boundaries of the plant
site,
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Question 260,13 (9.5.1.3)

In reviewing Figure 9,5,1-1, Fire Protection Water
Distribution System, it is noted that a single pipe break in
the piping section between the two fire pump discharge lines
could render the total fire system inoperable. This condition
exists, under limited conditions, at other places on the
underground fire water Jloop (i.e., loss of fire water to
onsite structures). This does not seem to be consistent with
the <c¢riteria discussed in Section 9.5.1.5.2, Water
Distribution System, Hydrants, and Hose Houses.

Response 280.13 (9.5.1.3)

An additional valve will be added in the piping section
between the two fire pump discharge lines so that no single
break could renaer the t.tal fire system inoperable. A
marked-up copy of Figure 9.%5.1-1 showing this additional valve
is attached. This revision will be included in a future
CESSAR-DC update.

Sectional isolation valves are located throughout the water
distribution system to assure that any portion of the
distribution system that serves buildings containing safety
related systems, eguipment, and components can be impaired
without isclating primary and secondary fire protection. A
revised, marked-up copy o©of the sixth paragraph of Section
9.5.1.5.2 of CESSAR~DC is attached. This revision will be
included in a future CESSAR-DC update.




CESSAR gg}%cnooumucmem o oy RAZ 280./3

85 o TRININ $ﬂ;§e,-f7 rélatt s

+had Serves buildl
{ and corgonevts

SysTems, g’u{_’ka’;_I

Sectional isolation |valves are located throughout the wvater
distribution system) to assure that any portion of the
distribution system¥can be impaired without isolating primary and
secondary fire protection.

The fire protection water distribution system complies with NFPA
24, "Standard for Private Fire Service Mains."

Piping, valves, fittings, and fire hydrants are designed for 175
psi operating preasure.

9.5.1.5.3 Automatic Sprirrler Systems

A. Description

Automatic preaction sprinkler systems are utilized for fixed
fire protection in the Nuclear Annex, Reactor Building, and
the alternate AC source -~ Combustion Turbine, as determined
by the Fire Hazard Analysis. Wet pipe autons ic sprirkler
systems are used where preaction type systems are not
mandated by the plant Design Basis.

A preaction sprinkler system consists of a piping
distribution system which supplies water to sprinkler heads
which are located based on engineering analysis and
reguirements of NFPA 13, "Standard for Ins.a.lation of
Automatic Sprinkler Systems," to assure deguate water
distribution and to preclude the possibility of interference
with the water distribution pattern due to obstruction by
other plant equipment and couwponents. Sprinkler heads are
normally closed and are actuated by heat sensitive elements.
Actuation temperatures of these elements are based on the
irdividual location and application. Distribution piping
between the system control station and sprinkler heads is
normally dry and pressurized with air or nitrogen. Water is
held at a speciality "preaction valve" at the system control
station. The system includes a fire detection subsystem
activated by fire or smoke detection devices, selected by
engineering analysis for the specific location and
application basad on the Fire Hazards Analysis. Upon
activation or a fire detection device, the automatic
preaction control valve opens, allowing water into the
piping system.

Water is then discharged only through sprinkler hkeads in
which the heat sensitive element has actuated, thereby
applying water only to the area involved in fire. Each
preaction sprinkler system has a manual control valve

Amendment I

9.5-16 December 21, 19%0
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Question 280.14 (9.5.1.5)

Section 9.5.1.5.3, Automatic Sprinkler Systems, indirectly
infers that the preacticn sprinkier systems are air/nitrogen
supervised. Plcase verify if these systems are supervised and
revised the system description to reflect the method of
supervision.

Response 280.14 (9.9.1.3)

The pre-action sprinkler system piping will be supervised with
either air or nitrogen. A marked-up copy of Section 9.5.1.5.3
of CESSAR~DC is attached for review. This revigsion will be
included in a future CESSAR-DC update.

W
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Sectional isolation valves are lo-ated throughout the water
distribution system to assure that any portion of the
distribution system can be impaired wit! 't isclating primary and
secondary fire protection.

The fire protection water distribution system compliss with NFPA
24, "Standard “or Privat~e Fire Service Mains."

Piping, valves, fittings, and fire hydrants are designed for 175
psi operating pressure.

9.5.1.5.3 - Automatic Sprinkler Systems
A. Description

Automatic preaction sprinkler systems are utilized for fixed
fire protection in the Nuclear Annex, Reactoer Building, and
the alternate AC source - “ombustion Turbine, as determined
by the Fire Hazard Analysis. Wet pipe automatic sprinkler
sysctems are used where preaction type systems are not
mandated by the plant Design Basis.

A preaction sprinkler system consists of a piping
distribution system which supplies water to sprinkler heads
which are located based on engineering analysis and
requirements of NFPA 13, "Standard for Installation of
Automatic Sprinkler Systems," to assure adequate water
distribution and tc preclude the possibility of interference
with the water distribution pattern due to obstruction by
other plant equipmeant and components. Sprinkler heads are
normally closed and are actuated ry heat sensitive elements.
Actua.ion temperatures of these elements are based on the
individual location an' application. Distribution piping
between the system control station and sprinkler heads is

3upervkcJ__ normally d and,preessurieed-with air or nitrogen. Water is

held 4t a specia ity "preaction valve" at the system control
station. The system includes a fire detection subsystenm
activated by fire or smoke detection devices, selected by
engineering analysis for the specific location and
application based on the Fire Hazards Analysis. Upen
activation of a fire detection device, the automatic
preaction coantrol valve opens, allowing water into the
piping systeauw.

Water is thuen discharged only through cprinkler heads in
which thé heat sensitive element has actuated, thereby
applying witer only to the area involved in fire. Each
preaction sprinkler system has a manual control valve

Amendment I

9.5~16 December 21, 1990
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Question 280,15 (9.8.1.5)

Section 9.5.1.5.4{, Fire Hose and Standpipe Systems, the
criteria being proposed by the applicant for the seismic water
supply to manval fire fighting hose stations is not consistent
with the criteria identified in SRP Section C.6.c(4). FPlease
justify how the pressure tank concept provides equivalent five
fighting capabilities to that required by the SRP.

Response 280,15 (9.2.1.5)

Section C.6. (4) of the SRP states Lhat provisions should be
made to supply water at least to staandpipes and hose
connections for manual fire fighting in areas containing
equipment required for safe plant shutdown in the event of a
safe shutdown earthgu:/ .. This will be accomplished in the
System 80+ design by providing a dedicated SSE gua.: fied water
storage pressure tank connected to SSE qualified fire hose and
standpipe systems located in areas containing eguipment
reguired for safe shutdown. The SSE gualitied portions of the
standpipe system will be iscolated from the remainder of the
plant standpipe system through use of SLE gqualified check
valves. The tank will be sized such that a supply of 250 GPM
can be delivered at a residual pressure of 65 PSI at the
hydraulically most remote hose connection, for two hours.
This will allow the use of multiple 1 1/2 inch hose lines with
spray nozzles, which have a flow rate of approximately 60 to
90 GPN. It is expected that 1 1/2 inch hoses will be maximum
size deployed in a fire following an SSE, since they are much
more maneuverable than 2 1/2 inch hoses. The standpipe and
hose conrection system will be designed so that all areas of
the plant which contain eguipment reguired for safe shutdown
can be reached with maximum .Liose length of 100 ft.

For design purposes, hydraulic calcula ons will show that 250
GPM can be delivered to the single hyuraulically most remote
hose connection. This assures a conservative design with
regards to sizing of pipe for the standpipe system. This flow
rate exceeds the minimum rate suvgested (75 GPM at two
outlets) in section C.6.c, {¢} of the "RP.

It is concluded that tr . SSE qualified water supply and stand pipe
system exceeds the criceria identified in the SRP.

B L e s e e S s v Ly — e i e L D el i B . P —
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Question 260,16 (9.2.1.9)
In Section 9.5.1. 5.5, the statement is rade that “water based

extinguisher rated at 10 B.C. is installed." No water based
extinguishers are approved for Clase C (electrical) fires.

Besponse 280,16 (9.5.1.3)

Section 9.5.1.5.5 of the CESSAR-DC will be corrected to read
as follows: ... water based extinguisher rated at 2A is
installed." A marked-up copy of Section 9.5.1.5.5 s
attached. Thie change w.'' »e inclvded in a future CESSAR-DC
update.
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9.5.4.5.5 Portable Fire Extinguishers

portable fire extinguishers are located and arranged in
accordance with NFPA 10, "Standard for Installation and Use of
portable Fire Extinguishers." An exception is that fire hose
gtations are utilized for Class A fires except in the control

room and computer room where a watur based extinguisher rated at
QM /s iinstml/td,

portable extinguishers are located such that extinguisher can be
reached with a maximum of 75 feet of *ravel from any protected
location. An exception is that in high radiation areas where the
Fire Hazards Analysis determines that there is a minimum of
combustible material)s and a minimum of risk to sa’ ty related
egquipment or eguipment necessary to maintain unit ilability,
fire extinguishers are located outside of the ai.ea where
responding fire brigade members can obtain an extinguisher and
carry it into the area for use. 7.is is consistent with ALARA
principles.

Due to the potential for chemical corrosinn of safety related
equipment and components, dry chemical extinguishers are not
installed in safety related portions of the station. Dry
. chemical extinguishers are located in the fire brigade eguipment
room and are used at the discietion of the fire brigade captain.

inside containment, during powur operation, firs extinguishers
are located near the personnel access portals (rather than
throughout containment). During maintenance outages, additional

fire extinguishers will be moved into containment to support
maintenance activities.

Fire extinguishers are located to be accessible. Locations are
cleair ly marked to be prominently visible.

Fire extinguishers are Underwriter‘’s Laboratory Listed or Factory
Mutual Approved for use in fire protection service.

9.5.1.5.6 Fire Detection and Alam System

A fixed automatic fire detection system is installed in the
Nuclear Annex and portions of'.the Reactor Building, Areas
covered by the fire detection system are established by the Fire
Hazards Analysis based on t“e potential hazard risk to safety
related equipment and egquipment necessary to maintain unit |

availability, potential detector effectiveness (based on
engineering technique of NFPA 72, “Fire Detection and Alarn
. systems"), and ALARA concerns. The fire detector system design

Amendment I
December 21, 1990
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Question BAL 280.07 (9.5,1.8)

In Section 9.5.1.5.6, Fire Detection and Alarm System, the
applicants fire detection system design philosovhy and
proposed areas to be covered by detection does not f\  low the
guidance provided by SRP Section C.6.a. Pleas¢ justify how
the proposed fire detection philosophy provides an egquivalent
level of detection capability to that required by SRP 9.5.1.

Responge 280,17 (9.5.1.2)

As stated in Section 9.5.1.5.6 of the CESSAR-DC, an automatic
fire detection system will be provided in the Nuclear Annex
and rortiono of the Reactor building. Detec' ors will be
provided based on the Fire Hazards Analysis in which the
hazard risk (o safety related equipment, and eguipment
necessary to maintain unit availability will be evaluated, In
addition, the analysis will utilize engineering techniques for
the selection and plucenent of detectors that are now
available as outlined in NFPA 72E that were not availanle when
the SRP was written., Also, the analysis will consider ALARA
concerns in the selection and placement of detectors. This
analysis will result in an effective, reliable fire detection
system that meets or exceeds the guidelines established in
Section C.6.a of the SRP.

R e e



BAJ 280,08 (2.0.1.5])

In Section %.5.,1.%.6, the applicant indicates the use of

manual fire alarm pull stations. The description associated
| with the fire detection/alarm system does not discuss the

distribution of these devices or the coverage philosophy.
| Please describe the distribution and the philosophy behina the
use of these devices.

| Response 280,18 (9.2.1.90)

| As stated in Section 9 5.1.5.6 of the CESSAR-DC, manual pull
gtations will be located as determined by the Fire Hazards
Analysis. 1In this analysis, the life safety features will be
carefully evaluated, and the distribution of the manual pull
station will be consistent with the criteria outlined in NFPA
101, The Life Safety Code. As a minimum, manual pull stations
will be provided in the vicinity of each exit stair on each
e'evation., Aadditional pull stations may be needed based on
guch factors as occupant load, fire hazard, and exit travel
distance.




Question 40,19
192.89.2.3)

Please explain how ventilation systems are designed to provide
smoke control capabilities. The kinds of specific information
regquired include:

o use, if any, of smoke and/or fire dampers,

© number of air changes per unit time whon the HVAC system
is operating in 100% exhaust mode.

o HVAC pressure balance between an area with a fire and

adjacent areas.

Besponge 260.19

{2.9.3.3)

The control building ventilation system is provided with
separate outside air intakes for the control room separate
from the remainder of the control complex including the remote
shutdown room. Separate ductwork is utilizea for the control
room and the remote shutdown room tc eliminate smoke migration
between the two areas.

The Control Complex has a smoke control system which utilizes
Jedicated smoke exhaust fans, smoke dampers and 100% outside
air supplied by the Control Complex air-handling units. The
smoke purge fans are sized to exhaust three cfm per sq. ft.
The smoke purge system is manually activated by the contrcl
room operator.

In the subsphere, electrical eguipment rooms A, B, C and D on
elevation 50+0 are separated by channel with 3 hour fire
resistance barriers. The two channels within a division share
a common ventilation system, but are separated by fire
dampers. Snoke purge fans are utilized to prevent smoke
migration from one channel to the other in the same division.

Smoke migration between divisions in the nuclear annex is
prevented by providing a 3 hour fire resistance wall between
divisions with all penetrations sealed to maintain the 2 hour
fire resistance barrier. No HVAC ducts will penetrate the
divisior . wall. Separate HVAC systems are provided for each
side of the divisionally separated building. The stairwells
are pressurized to prevent smoke from entering and migrating
between elevations.

The number of air changes per hour when the HVAC system is
operating in 100% exhaust mode will be determined for all fire
zones during the detailed design phase. Exact changeover rates
are calculated once specific component characteristics are
known, however, typical changeover rates for occupied areas
are in the range of approximately 3-4 changes/hour. For




dens * 2 i,y unoccupied areas the changeover rate would be in the
¢ loge 2f approximately 1-3 changes/hour baged on exhaust fane
ith about 3 c¢fm/ft’ capacity. The ventilation systems handle
moke purge by isolation of supply air in the area in which
the fire occurred. The normal exhaust system for the area will
purge the smoke providing a slight negative pressure to the
area in relation to surrounding areas still receiving supply
air. The exhaust filter unit is bypassed in the smoke purge
mode. This mode of cperation is manually activated by the
contrel room. The recirculation cooling units in an area with
smoke will need a naintcnance check to see if the prefilter
needs replacing and the cooling coils need to be cleaned after
the smoke purge is completed.

This response is being incorporated into CESSAR-DC Section
2.5.1.3.3 in a future amendment. A markup of this section is
attached for NRC review.
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shields. 1In the course of detailed design and development of the
Fire Hazards Analysis, it may be necessary to use these materials |
to assure fire safety in accordance with the Standard Review
Plan. 1If necessary, fire rated insulating material will be rated
in accordance with 2ASTh E119 for architectural features.
Components which may be protected by fire rated insulating
material include structural steel, redundant safety related
cables, and safety related components.

Electrical components protected by fire insulating material have
ampacity derated based on insulating material property.

9.5.1.3.3 Isolation/Containment of Flames, Heat, Swmoke, and
Hot Gases

Isclation/containment of fire and products of combustion are
achieved by implementing elements of the defense~in-depth
concepts.

The System 80+ minimizes the available quantity of combustible
material by use of fiber optic cable which reduces the number of
control and signal cables (by an estimated order of magnitude

from that which would otherwise be required). Equipment location
and separation by fire barriers as stated above serves to provide
inherent containment of fire spread. Penetrations in fire |[!

barriers are designed to contain combustion products as well as
prevent fire spread, Ventilation systems are designed to provide
smoke control capabilities which are necessary to preclude the
pessibility of redundant safety related equipment from being
damaged by fire and spread of products of combtustion. The
ventilation system for each area is arranged to ventilate
products of combustion without spread to other areass. '

Iasert 1

9.5.1.3.4 Interior Finish Katerials

Intericr wall and structural materials are classified as
noncombustible or fire resistive. 3

. sals 4 ) v
Interior finish, thermal insulation, radiatien thieldiyg, and
acoustical materials meet the following criteria in :he ii'stalled

configuration:
A. Flame spread of 25 or less
B. Fuel contribution of 50 or less

G Smoke develcopment of 100 or less

B Minimum critical radiant flux of 0.45kw/cm2

Amendment I
9.5-10 December 21, 19960
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Tre control building veutilation system is provided with
separate outside air intakes for *he control room separate
from the remainder of the control complex including the remote
shutdown room. Separate ductwork is utilized for the control
room and the remote shutdown room to eliminate smoke migration
between the .wo areas.

The Control Complex has a smoke control system which utilizes
dedicated smoke exhaust fans, smoke dampers and 100% outside
air supplied by the Control Complex air~handling units. The
smoke purge fans are sized to exhaust three cfm ;o1 8Bgq. ft,
The smoke purge system is manually activated by 'l.e control
room coperator.

In the subsphere, electrical equipment rooms A, B, C and D on
elevation 50+0 are separated by channel with 3 hour fire
resistance barriers. The two channels within a division share
a common ventilation system, but are separated by fire
dampers. Smoke purge fane are utilized to prevent smoke
migration from one channel to the other in the same division.

Smoke migration between divisions in the nuclear annex is
prevented by providing a 3 hour fire resistance wall between
divisions with all penetrations sealed to maintain the 3 hour
fire resistance barrier. No HVAC ducts will penetrate the
divisional wall. Separate HVAC systems are provided for each
side of the divisionally saeaparated building. The stairwells
are pressurized to prevent smoke from entering and migrating
between elevations,

The ventilation systems handle smoke purge by isolation of
supply air in the area in which the fire occurred, The normal
exhaust system for the area will purge the smoke providing a
slight negative pressure to the rea iIn relation to
surrounding areas still receiving supply air. The exhaust
filter unit is bypassed in the smoke purge mcde. This mode of
operation is manually activated by the control room. The
recirculation cooling unite in an area with smoke will need a
maintenance “heck to see if the prefilter needs replacing and
the cooling coils need to be cleaned after the smoke purge is
completed.
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'F Question 280,20
| 19.5.1.6)

! What protection is provided for filters against fouling by
} smoke/so0t with potential for fallure due to excessive
g pressure drop across the filters.

!

Response 280.20
(8.8.0.6)

During the smoke purge mode of operation, the filteir units are
isoclated and the smoke is bypassed around the filter units to
the atmosphere. The smoke purge is manually activated by the
contrel room after the fire is extinguished completely.
Recirculation cocling units in the smoke filled area will need

saintenance check to see if the prefilters need replacing
and the cooling coils need to be cleaned after the smoke purge
is completed.




Question 280,21
19.5.1.6)

Are moisture separators reguired or provided upstream of
charcoal and HEPA filter to protect them from potential damage
due to water that may become entrained in the exhaust iystem?

Response 280,21
19.95.1.86)

A mojsture .liminator is provided in each exhaust filter unit
upstream of the charcoal and HEPA filters to remove entrained
particulate water in the a.rstream. FElectric heaters are
provided downstream of the moiuture eliminators to vaporize
the wat:r particles not removed by the moisture eliminators

This respense will be incorporated into CESSAR-DC Section
9.5.1 in the next amendment. A markup ¢f this section is
attached for NRC review.
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The smuke control design philosophy is to allow for smoke venting
from any plant area without spreading to adjacent areas, to
maintain plant habitability for operator protection and to ensure
protection of the public. The containment, subsphere, fuel peol,
nuclear annex and two diesel buildings are each served by 100%
outside air and 100% exhaust ventilation systems.

fmoke contrel and exhaust is accomplished by aligning the
ventilation to supply 100% outside air and to exhaust d?roctly to
the outside. Smoke and gases containing radioactive materials
are routed through a filter train to the unit vent if a
radioactive signal is received. The control complex has smoke
exhaust fans to remove smoke from specific areass as determined by
control operators utilizing signals from smoke detectors located
in exhaust and return air ducts. The control operator aligns
dampers to exhaust an area where fire occurs while {solating
exhaust and return air in adjacent areas while supply dampers
remain open to create a slight positive pressure in adjacent
areas.

Trgest 3¢ 2

Fresh air intakes are located remote from the ventilation system
exhaust to preclude the possibility of contaminating the intake
air with products of combustion.

Stairwells in the Nuclear Annex are individually pressurized with
roof-mounted fans to preclude smoke infiltration.

Carbon and high energy particulate air (HEPA) do not represent a
potential exposure fire hazard to nearby safety related
components. Carbon, used in carbon filters, has a minimum
ignition temperature of 625°F, HEPA filters have a minimum
ignition temperature of 600°F. Normal heating system air
temperature is about 105°F., If the air temperature approaches
200°F, carbon will begin to release any adsorbed radiocactive
lodine. 1If an air temperature excursion occurs in the safety
related ventilation system with carbon or HEPA filters, the heat
sensor will cut off the filter train fan and the redundant fan
serving the redundant division will begin to serve the area
involved; therefore, the fire will be isolated.

9.5.1.6.3 Curbs and Drains

Where fixed fire protection systems are installed, floor drains
are provided, sized to collect water discharge. In areas where
drains are ncot installed due to pressure boundary constraints,
eguipment susceptible to water damage is installed on gix-inch
elevated curbs.

Amendment 1

9.5=24 Decemhay =1 1060
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insert )

During the smoke purge mode of operation, the filter units are
isolated and the smoke is bypassed around the filter units to
the atmosphere. The smoke purge is manually activated by the
control room after the fire is extinguished completely.
Recirculation cooling units in the smoke filled area will need
a maintenance check to see if the prefilters need replacing
and the cooling coils need to be cleaned after the smoke purge
is completed,




Insert 2

A moisture eliminator is provided in each exhaust filter unit
upstream of the charcoal and HEPA filters to remove entrained
particulate water in the airstream. Electric heaters are
provided downstream of the moisture eliminators to vaporize
the water particles not removed by the moisture eliminators.
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Question RAL 280,22

In Section 9.5.1.6.4, Reactor Coolant Pump Motor 0©il
Collection System, the description does not indicated if the
reactor coolant pump oil collection drain tanks are provided
with level indication which is alarmed and annunciated in the
control room, Piease discuss how the tank levels are
menitored,

Response 280.22

The reactor coolant pump o©il collection drain tanks will be
provided with level indication which is alarmed and
annunciated in the control room. A marked-up copy of Section
9.5%.1.6 of CESSAR~DC is attached for review. This revision
will be incorporated in a future CESSAR-DC update.
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Floor drains installed in areas where radicactive material may be
entrained in water discharge are routed to the radioactive water
sunmp S0 that it can be analyzed and treated if necessary before
release to the environment.

in areas containing combustible 1ligquids, floor drains are
designed with water seal traps so that burning liquids cannot
flow into adjscent ssfety related areas through the drainage
systenm,

9.5.1.6.4 Reactor Coolant Pump Motor 0il Coliection System

Each reactor coolant pump motor contains about 280 gallcns of oil
used 48 a heat exchanger medium for motor cooling and for bearing
lubrication. To preclude the potential f-~r oil escaping from the
motor, an oil cellection shroud is installed. When combustible
oil is used, the oil collection shroud is designed to withstand
the design basis earthguake. Where fire resistant oil (similar
to that commonly used in turbine governor control systems) {is
used, the system is not seismically qualified but is seismically
restrained to prevent falling on other safety related equipment.
The shroud encloses the upper and lower oil reservoirs and
related piping so that any potential pressurized and
nonpressurized leaka & points are contained. The shroud |is
drained through a collection pipe to the reactor coolant pump
motor oil drain tank, located in the lowest level of containment
elevation %1+49. Each drain tank is located within a dike, sizea
to contain the full inventory of the motor oil. The vent for
each tank has a flame arrestor to prevent the possibility of
burning eil vapor propagating into the tANK. &£ach Tavk wi be providte
wirth }avnut‘v, lerti indicmeion whith is midraed mivd Mamsoncimtryg ja dhe Coartrol reem

9.5.1.6.8%5 Pire Brigade Radios

The station radio rystem includes a dedicated frequency for fire !

brigade use. Dedicated radio units for fire brigade use are
located in the fire brigade equipment storage room. Radios are
stored in the charger base to assure they are fully charged when
needed. The frequency is selected to assure that plant security
communication and protective relay systems are not affected.
There are an adequate number of units for at least five fire
brigade members, leaders, and spare units for additional brigade
menbers and cperators.

The fire brigade radio system has fixed repeaters located so that
tire brigede members can communicate with each other and the
control room from any location of the plant. Fixed repeaters are
located and wiring routed so that radio communication is
avaii~ble following fire in any arca of the plant.

Amendment I

Q@ =28 Nereamkhar 21 1ean
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Question 280,23 (9.5.1.6)

FPlease specify that breathing air compressors are located in
areas that are free of any airborne contaminants. In
addition, please specify that breathing air compressors shall
be o©il free and shall conform to the appropriate OSHA
requirements.

Responge 280,23 (9.5.1.8)

Breathing air compressors are located in an area that is not
susceptible to a fire in a safety related area, and that is
free of airborne contaminants under normal conditions, The
compressors shall be o©0il free or equipped with high-
temperature and carbon monoxide alarms in accordance with OSHA
Section 1910.134, Respiratory Protection.

A marked-up copy of Section 9.5.1.6.6 of CESSAR-DC is
attached. This revision will be included in a future CESSAR~-
DC update.
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9.5.1.6.6 Fire Brigade Breathing Air System

Fire brigade personnel protective equipment includes breathing
air cylinders. There is an adeguate quantity of cylinders for
each fire brigade member (and a gquantity of spare cylinders as
determined appropriate by the Fire Brigade Leader) located in the
Fire Brigade Equipment Storage room. In addition, a breathing
air compressor i rovided in area which would not be
suscep e to fire in a sa relate ea, + The
breathing air compressor is powered from the Alternate AC Source
- Combustion Turbine. Power and control cables for the breathing
air compressor are routed and protected to assure that fire in a
safety related portion of the station which regquires the use of
fire brigade Self-Contained Breathing Air (SCBA) units will not
interrupt operation of the breathing air compressor.

9.5.1.7 Startup and Recurring System Tests aud Inspections
9.5.1.7.1 Fire Pumps

A. Acceptance Test Criteria
1, Hydrostatic Tests

Pump suction piping (except short lengths between
suction tanks and pumps) and discharge piping (up to
the pump discharge iscolation valve) are pressure tested
at 200 psi for two ho' s. Maximum allowvable leakage is
two quarts per hour per 100 gaskets or joints.

. Performance Tests

Fire pumps are performance tested in accordance with
NFPA 20, "Standard for Centrifugal Fire Pumps ., *

a. Pumps are tested at minimum flow, rated flow, and
150% of rated flow. Performance shzll be within +
5% ot the manufacturer’s characteristic

performance curve for flow and pressure. Voltage
shall be within 5% below or 10t above the rated
nameplate voltage.

b. Pumps are started and brought up to speed without
interruptions under rated flow conditions.

- Fire pump controllers shall perform at least 10
automatic and 10 manual starts, with the pump
driver operating for at least five minutes at full

Amendment 1
9.5-26 December 21, 19
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Question 280.24

In Section 9.5.1.7.1, Fare Pumps, the applicant indicates that
the hydrostatic .est pressure for the suction and discharge
piping is 200 psi. 7The static head of the pump may exceed 200
psi. The criteria recommended by NFPA .4 is static plus %0
psi. Please provide *ustification as to why this criteria is
not being considered.

Response 280.24

It is expected that the static head or shut-off pressure of
the fire pumps will not exceed 150 PSI. Sections 9.5.1.7.1
and 9.5.1.7.2 of the CESSAR-DC will be revised to require “hat
the hydrostatic test pressure will be not less than 200 psi,
or at 50 psi in excess of the maximum static pressure if the
maximum static pressure is in excess of 150 psi. Marked-up
copies of Sections 9.5.1.7.1 and 9.5.1.7.2 are attached.
These revisions will be inccorporated in a future CESSAR-DC
update.
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9.5.1.6.6 Fire Brigade Breathing Air System

Firn brigade personnel protective equipment includes breathing
air cylinders. There is an adequate guantity ot cylinders for
each tire brigade member (ard a guantity of spare cylinders as
determined apnropriate by the Fire Brigade Leader) located in the
Fire Brigade Equipment Storage room. In addition, a breathing
alr comprersor is provided in an area which would not be
susceptible to fire in a safety related area of the plant. The
breathing air compressor is powered from the Alternate AC Source
- Combustion Turbine. Power and control cables for the breathing
air compressor are routed and protected to assure that fire in a
safety related portion of the station which regquires the use of
fire brigade Self-Contained Breathing Air (SCBA) units will not
interrupt opecation of the breathing air compressor,

9.5.1.7 Startup and Recurring System Tests and inspections

9.5.1.7.1 Fire Pumps
A. Acceptance Test Criteria
1. Hydrostatic Tests

bPump suction piping (except short lengths between
suction tanks and pumps) and discharg! piping (up to
the pump discharge isolation valve) are¢ presiure tested
at 200 psi, for two hours. Maximum all & able leakage is

er 100 gaskets °:-1%}ﬂ££*—qr7"
¢ ) r el m; Ssure 7 A&‘)
wu exectss oF 180 vsi. S i
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Fire pumps are performance tested \" accordance with
NFPA 20, "“Standard for Centrifugal Fi e Pumps."

a. Pumps are tested at minimum fl'w, rated flow, and
150% of rated flow. Performar e shall be within #*
5% of the manufacture’.'s crharacteristic

performance curve for flov ar’| pressure. Voltage

shall be within 5% below or '0% above the rated

nameplate voltage. v

b. Pumps are started and brought up to speed without
interruptions under rated ¢iv+ conditions.

- Fire pump controllers shall perform at least 10
automatic and 10 manual starts, with the pump
driver operating for at least five minutes at full

Amendment I
9.5-26 Decenmber 21
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e, Test relief valves for actuation at the proper
setting.

Proper operation of the 3jockey pump unit is
verified.

2. Weekly Tests

Pumps are tested weekly to assure automatic starting
upor system pressure drop. The diesel engine driven
pump runs for at least 15 minutes, and the motour driven
pump oOperates at least five minutes without excessive
vibration or leakage at the packing. Dissel fuel tank
levels are checked to assure an adequate supply.

9.5.1.7.2 Water Distribution System

The water distribution system is tested in accordance with NFPA
24, "Standard for Private Fire Service Underground Maing."

A. Acceptance Tests
1. Hydrostatic Tests 1
The water dietribution system is hydrostatically tested

at 200 psipfor at least twoe hours. Allowabie leakage
ipe join

a. Flow tests are conducted to assure adequate and
unobstructed flow through each flow path of the
water distribution system. The minimum acceptas..
flow rotes are as follows:

12 inch pipe 3520 gpm
10 inch pipe 2440 gpm
8 inch pipe 1560 gpm
6 inch pipe 880 gpm

These flow rates result in flow velocity of at least 10
feet per second.

Each fire  hydrant is operated to assure that
daistribution piping is unobstructed.

|

j b. Water flow is conducted through each flow path of
| the water distribution system to assure that the
| minimum calculated flow and pressure is available.




Question 280,25 (9.5.1.7)

In Section 9.%5.,1.7, Startup and Recurring System Tests and
Inspections, the reoccurring teste described do not represent
a consistent testing program which would meet the provisions
of the tests recommended by current STS., As a minimu-, these
test should assure total system operability (i.e., testing of
the battery for the diesel fire pumps, fire detection circuit
testing, fire door testing, fire barrier testing, etc).
Please provide a drscription of testing waich will demonstrate
full system function operability.

Respons: 280,20 (9.5.1.7)

Section 9.5.1.7 of CESSAR-DC is intended to give an overview
of the required system tests and inspections. Detailed
procedures will be developed prior to plant start-up, to
demonstrate system functional operability and compliance with
the STS.
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Question 280,26 (9.2.1.9)

in Section 9.5.1.9.3, Fire Brigade Organization, Training, and
Records, the oposed system is not consistent with the
guidance provided in SRP Section C.3. Please provide
additional information which assures that the ¢training,
drills, practice sessions, brigade eguipment will meet that
guidance of the SRP.

Besponse 280.26 (9.95.1.9)

Section 9.5.1.9 of CESSAR-DC will be expanded to include the
following information.

Fire brigade members receive annual physical examination to
assure ability to perform fu.re fighting activities.

Fire brigade members are provided with the following personnel
protective eguipment:

Turnout coats

Boots

Gloves

Helmets

Self-contained breathing apparatus (SCBA) with full-face,
positive pressure mask rated for 60 minute duration.

In addition, the fire brigade crganization is provided with
the following equipment:

. Breathing air compressor

. Radio communication system

. Portable battery powered lights

. Portable smoke purge fans »
. Portable fire extinguisher >
.

Additional lengths of 21/2 inch and 11/2 inch fire hos#:
with nozzles, couplings, fitt.ing, gaukets,K spanner
wrenches, etc.

- Spare breathing air cylinders o éﬁ
¢  First aid kit $o»

There are at least 10 S5CBAs reserved for fire brigade use.

Each has two 60-minute reserve cylinders. The breathing ai:
. compressor is powered from the station emergency power
! combustion turbine.

‘ Fire brigade training consicts of initial classroom and
practical training. Initial classroom training consists of:

. Instruction concerning the fire fighting plan and
member’s responsibility.
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Review of the prefire plan which includes type and
lication of fire hazards,

Instruction of potential effects of fire, flame, hot
gases, and products of combustion.

Familiarization with [ ‘unt laynut, equipment functions
and potential hazards, location of fire protection
equipment, location of poweér supply controls, operation
of ventilation and smoke control systems, and access/-~
egress routes for each area.

Use of available fire fighting equipment and correct
method of fighting fives in energized electrical
n?uipnnnt. fires in cables, and cable trays, hydrogen
fires and other types of flammable and combustible
liguids, and fires inveolving ordinary combustible
materials.

Use of fire brigade radics, portable emergency lighting,
smoke control equipment including =ortable smoke
ejectors, and other manual fire fighting egquipment.

Procedures for fire attack in buildings and confined
spaces.

Instruction regarding fire fighting strategy for each
fire area, room, or zone.

Fire fighting activities are coordinated with the local
volunteer fire department to assure adequate back-up fire
fighting capability can be provided if necessary.

Operational precautions for fighting fire on nuclear
power sites including radiclogical protection and special
hazards associated with a nuclear power plant.

Refresher and regualification ¢training consists of the
following activities:

PP ——

Meetings with the local fire department (if any) are held
annually to review significant plant modifications and
changes to fire fighting strategies.

Periodic refresher training sessions are held so that
each brigade member participates in training at least
every two years.

Practice sessicns are held for each brigade member in
proper fire fighting techn.ques and use of fire brigade
equipment. Each fire brigade member participates in at
least one drill per year.

=
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. Drills are performed in the plant at least once per
guarter for each shift. Eack fire brigade member
participates in at least two drills per year. At least
one drill per year, per shift, is unannounced, and at
least one drill per year for each shift occurs on the
back shift. At least once per year, the local fire
department (if any) participates in station drills,

. At least every three years, drills are critigued by
qualified individuals independent of the corporate staff,

. Drill critiques include: fire alarm effectiveness, time
required for notification, fire brigade response, fire
fighting strategies, use of fire fighting equipment and
suppression technigues, assessment of members’ knowledge
of roles and equipment use, and strategies and egquipment
use.

Drill scenarios are based on realistic potential fire events
in various areas of the plant. Scenarios include fire growth,
effect on safety-related and safe shutdown functions, and
availability of ventilation.

Records of fire brigade member physical examination, training
drills, and critigues are maintained on file.

NFPA 600, "“Standard for Private Fire Brigades" is used as
guidance in organization and training of the fire brigade.

A marked-up copy of Section 9.5.1.9.3 of CESSAR-DC is
attached. This revision will be included in a future CESSEAR-
DC update.

—
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9.5.1.9.2 Personnel Qualifications
A. Fire Protection Engineer

The individual responsible for developing and implementing
the overall fire protection program is designated as the
Fire Protection Engineer. The Fire Protection Engineer is a
Registered Professional Engineer and graduate of an
accredited engineering curriculum with at least six years of
engineering experience, three of which have been in
responsible charge of fire protection engineering
activities.

B. Fire Chief

The individual designated as Fire Chief has certification as
a lirefighter training ‘nstructor. 1In addition, the Fire
Chief has experierce in organizing, instructing, training,
drilling, and critiquing an industrial fire brigade.

8. Fire Brigade Members

Fire brigade members have completed an initial 40 hours 1
training consisting of a 40-hour course which includes
classroom instruction and practical fire fighting training,
Each member has passed a paysical examiration to assure
ability to participate in fire brigade ac:ivities.

Fire brigade members receive annual requalification training
and physical examination.

Functional groups responsible for fire protection systenm
operation, maintenance, and testing are qualified by
training and experience and understand ~inctions of the
system.

9.5.1.9.3 Fire Brigade Organization, Training, and Records

The plant fire brigade is fully qualified for structural fire
fighting. There are at least five fire brigade members on duty
at all times. . de- ' . AR

Biem BN Eale? - -~

D. Fire Protection System Operation, Testing, and Maintenance
|
|
|
|
|

Amendment I
9.5-37 December 21, 1%%0
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The station prefire plan details fire fightina strategies for
each area of the station including known hazards, location of
fire fighting equipment, location of controls for power supply
and ventilation systems, and other pertinent information.

n.cofda—4HL-&&&o—bviqodo—a.nbop—qu.&#&éaat&on—ond~ero*afnq—ar‘
meintatned-on—file—forreview,

9.5.1.10 Fire Hazards Analysis

A Fire Hazards Analysis is conducted for each room area or zone
of the plant. Containing safety related equipment or eguipment
important to safety. It considers the function of major
equipment in the area, lccation and number of redundant equipment
or functions, known and anticipated quantity and configuration of
combustible material, ventilation and smoke control, presences of
predetermined fire protection features, and consequences of fire
with and without fire protection features functioning properly.
Where the Fire Hazards Analysis determines that Design Objectives
are mct in accordance with Section 9.5.1.1, fire protection is
considered adeguate.

9.5.1.11 Fire Protection Quality Assurance Program

The Fire Protection Quality Assurance Progranm impleme-ts a
"graded" approach focusing attention to features that assure that
design, procurement, installation, testing, operation,
maintenance, and repair are conducted as appropriate. The
program assures that systenms, egquipment, components, and
procedures produce the fire protection function as intended. The
program complies with the intent of NUREG 0800, Section 9.8.1,
“Standard Review Plan."

The program applies to features addressed in the Fire Hazards
Analysis as follows:

A. Fe .tures provided to separate or protect redundant systems
and equipment required to achieve cold shutdown.

B. Features which provide defense~in~-depth for protection of
safety related systenms, equipment, and components.

Program objectives are to assure that fire protection features,
including mechanical and electrical systems, fire Dbarrier
components and fire insulating material, are properly designed,
installed, operated, and maintained in accordance with regulatory
reguirements, industry standards, and National Fire rotection
Associat.ion codes and standards. Objectives are achieved as
follows:

Amendment 1
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GESSAR-DC SECTION 9.5.1.4.3 INSERT “A"

8 Fire brigade members receive annual physical examinations to
assure ability to perform fire fighting activities.

Fire brigade members are provided with the following personnel
protective equipment:

Turnout coats

Boots

Gloves

Helmets

Self-contained breathing apparatus (SCBA) with full-face,
positive pressure mask rat~d for 60 minute duration.

In addition, the fire brigade organization is provided with
the fecllowing eguipment:

Breathing air compressor

Radioc communication system

Portable battery powered lights

Portable smoke purge fans

Portable fire extinguisher

Additional lengths of 21/2 inch and 11/2 inch fire hose
with nozzles, couplings, fitting, gaskets, spanner
wrenches, etc.

. Spare breathing air cylinders

. First aid kit

- - - - - -

There are at least 10 SCBAs reserved for fire brigade use.
Each has two 60-minute reserve cylinders. The breathing air
compressor is powered from the station emergency power
combustion turbine.

Fire brigade training consists of initial classroom and
practical training. Initial classroom training consists of:

. Instruction concerning the fire fighting plan and
member's responsibility.

. Review of the prefire plan which includes type and
location of fire hazards.

. Instruction of potential effects of fire, flame, hot
gases, and products of combustion.

. Familiarization with plant layout, eguipment functions
and potential hazards, location of fire protection
equipment, location of power supply controls, operation
of ventilation and smoke control systems, and access/-
egress routes for ecach area.
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Use of available fire fighting equipment and correct
method of fighting fires in energized electrical
equipment, fires in cables, and cable trays, hydrogen
fires and other types of flammable and combustible
liquids, and fires involving ordinary combustible
materials,

. Use of fire brigade radics, y-~table emergency lighting,
smoke control equipment .ncluding portable smoke
ejectors, and other minual fire fighting egquipment.

. Procedures for fire attack in buildings and confined
spaces.

. Instruction regarding fire fighting strategy for each
fire area, room, or zone.

. Fire fighting activities are coordinated with the local
volunteer fire department to assure adequate back-up fire
fighting capability can be provided if necessary.

. Operational precautions for fighting fire on nuclear
power sites including radiclogical protection and special
hazards associated with a nuclear power plant.

Refresher and requalification training consists of the
following activities:

. Meetings with the local fire department are held annually
to review significant plant modifications and changes to
fire fighting s%rategies.

. Periodic tefresher training sessions are held so that
each brigade member participates in training at least
every two years.

. Practice sessions are held for each b:iigade wher in
proper fire fighting technigques and use of fire brigade
equipment. Each {ire brigade member participates in at
least one drill per year.
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. Drills are performed in the plant at least once per
guarter for each shift. Each fire brigade memkter
participates in at least two drills per year. At least
one drill per year, pe. shift, is unannounced, and at
least one drill per year for each shift occurs on the
back shift. At least once per year, the local fire
department partiripates in station drills.

. At least every thres years, drills are critiqued uy
gqualified ‘ndividuals independent of the corporate staff.

. Drill critiques include fire alarm effectiveness, time
required for notification, fire brigade response, fire
fighting strategies, use of fire fighting equipment and
suppression technigques, assessment of members' knowledge
nf roles and equipment use, and strategies and egquipment
use.

CESSAR-DC SECTION ¥.3 9.3 INSFRT “B"

Drill scenarios are based on realisti~ potential fire events
in varicus areas of the plant. Scenarios include fire growth,
effect on safety-related and saf~ shutdown functioins and
availability of vent?lation.

Recurds of fire brigade member physical examination, training
drills, and critiques are maintained on file.

NFPA 600, "Standard fcr Private Fire Brim~des" is used as
guidance in organization and training of the fire brigade.



Question $10,32.¢

The response to gquestion 410.32.c implies that the floor drain
and sump pumps supply flocd protection for all safety related
systems. However, in Sections 9.3.3 and 9.4.9, only the
reactor subsphere and diesel generator sump pump systems were
identified as being safety related and providing some measure
of flood protection. The floor drain system (including system
instrumentation) for other areas containing safety related
systems were not identified as providing flood protection and
were, therefore, not identified as safety relaced equipment.
Provide information to resclve this ¢: 1irent discrepancy
between the information contained in Chapters 3 =nd 9,

Response 410.32.¢C

The reactor building subsphere and diesel generator buildiig
are protected from !flood with redundant Safe*y Class 3 sunp
pumps and associated instrumentation. Safety Class 3 back
flow check valves are also utilized in the equipment and floor
drainage system where necessary to prevent back flow of flood
waters into safety-related areas. The System 8C+™ design
incorperates additional flood protection features to protect
other areas of the plant containing safety-related systems and
equipment. In addition to tlhe features already given in
CESSAR-DC Section 3.4.4, various other flood protecticn
methods will »e added to this section in response to NRC RAI
410.¥8., The response to NRC RAI 410.98 provides a discussion
of internal flood g -otection methods which are utilized in the
System 80+™ design. This infurmation will be included in a
future amendment to CESSAR~DC.
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RESPONSE TO NRG
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3.4 WATER LEVEL (FLOOD) DESIGN

All Seismic Category J structures, components and equipment are
designed for applicable loadings caused by postulated floods.
Section 2.4 of the site-specific SAR describes, in detail, the
relationship of the site-specific flood levels to safety-related
buildings and facilities.

3.4 FLOOD ELEVATIONS

The elevation level for floods at the reactor site is determined
in accordance with Requlatory Guide 1.59, "Design Basis Floods
for Nuclear Power Plants," and ANSI/ANS 2.8-1°23, "Determining
Design Basis Flooding at Power Reactor Sites." The design basis
level for the System 80+ Standard Design if limited to 1 foot
below plant finished yard grade as the minimum flood level value.
The maximum flood level value is site-specific and protection
measures for that flood level are described in Section 2.4 of the
site-specific SAR.

1.4.2 PHENOMENA CONSIDERED IN DESIGN LOAD CALCULATION

All safety-related structures of the reactor building complex are
designed to withstand the static and dynamic forces of the plant
flood ‘evel. Other safety-related structures or systems
essential for plant operation are designed for the site-related
flood level as described in Section 2.4 of the site-specific SAR.

3.4.3 FLOOD FORCE APPLICATION

The design floou is used in determining the applicable water
level for design of all Seismic Category I structures in
accordance wich the load combinations discussed in Section 3.8.4.
The forces act ing on those structures are determined on the basis
of full externsl hydrostatic pressure corresponding to that flood
level. All Se.smic Category I structures will be in a stable
condition due to both moment and uplift forces resulting from the
proper load combinations, including design basis flood levels.

J.4.4 FLOOD PROTECTION

- S . | Ilood Prctection Measures for Seismic Category I
Structures

The flood protection measures for Seismic Category I structures,
systems and components are designed in accordance with Regulatory
///ﬁnidﬂ l.102, "Flood Protection for,Ngg}qu_ggggiﬁgigggiylz’ﬁgiﬁ‘
=tct;az:ngﬁ:::n=:n:cs=ca¢=s;s:aas—;ngfha_zﬁaczo:_conpicx_a;aa”aac-

z e bR ol 2 8. ). DEOLRCTION:.  SEismic CATEGORY T SrmaycTuRgS 1

| TENTIFIED IN TABLE 3.2-1 ARE DESGNED For Floop PROTECTION. -
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eactor Building ”””,,—-

9
Auxiliary Building

R

B

These safety-related structures are designed to maintain a dry
environment during all floods by incorporating the following
safeguards into their construction:

A. No exterior access openings will be lower than 1 foot above
plant grade elevatiocn.

B. The finished yard grade adjacent to the safety-related
structures will be maintained at least 1 foot below the
ground floor elevation.

-8 Waterstops are wused in all horizontal and vertical
construction joints in all exterior walls up to flood “avel
elevation.

N Water seals are provided for all penetrations in exterior

walls up to flood level elevation.
E. Waterproofing of walls subject to flooding is provided.

For other safety related structures where flood protection
measures are required (e.g. pumping systems, stoplogs, watertight
doors, dikes, retaining walls and drainage systems) the design of
means for providing such protection will be described in Section
2.4 of the site-specific SAR.

Redundant egquipment is separated and compartmentalized so that a
single flooding event does not affect redundant safety systems.
Eguipment such as the auxiliary shutdown panels are elevated off
the floor so that flooding events will not affect these important
pieces of equipment.

3.4 8.3 Permanent Dewatering System

A permanent safety grade dewatering system will be installed to
maintain the groundwater table at or below elevation 40 + 0. For
sites where the groundwater table is at or below the foundation,
the system is not required.

Amendment I

3,4~2 December 21, 192¢0
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2.5 MISSILE PROTECTION

The missile protection design for Seismic Category I structures,
systems and components is described in this section.

Missile protection or redundancy is provided for Seismic Category
I equipment and components such that internal and external
missiles will not cause the release of significant amounts of
radiocacti

e~ 8Td EONpEREntE

will be accomplished by one or more of tho following:

A. Minimizing the sources of missiles by equipment desiyn
features that prevent missile generation.

B. Orientation or physical separation of potential missile
sources away from safety-related equipment and components.

c. Containment of potential missiles through the use of
protective shields and barriers near the source.

D. The hardening of safety-related equipment and components to
withstand missile impact, where such impacts cannct be
reasonably avoided by the methods above. 1

3.5.1 MISSILE SELECTION AND DESCRIPTION

Potential missiles 2re identified and characterized by type and
source and their probability of occurrence, retention and impact.
For eguipment with energy sources capable of creating a missile,
the selection is based on the application of a single~failure
criterion to the retention features of the component. Where
sufficient retention redundancy is provided in the event of a
failure, no missile is postulated. b

Internally 3Jenerated missiles can be generated potentially from
twoe types of eguipment: rotating components and pressurized
components. Rotating components include turbine wheels, fans,
auxiliary pumps and their associated motors. Pressurized
components include valves, heat exchangers, vessels and their
associated components.

Anendment I
3.5=-1 December 21, 1950



Question 410.33

The response to RAI 410.33 and 410.36-39 should be fully
incorporated into the CESSAR-DC text.

Response 410.33

The responses to the referenced RAIs are addressed as
described below.

410.33(A)

The response is incorporated as shown in the attached markup.
410.33(B) and 410.33(E)

C-E has not added subsections to section 3.5.1.1 to address
the types of missiles in this RAI due to the low energy of
such missiles.

410.33 .

Please consider the response to this RAI to be revised as
follows: As discussed with the NRC at the November 26, 1991
meet .ng on piping, seismic, and structural issues, the trains
of safety systems outside containment are physically separated
such that safe shutdown can always be achieved for a given
accident using other trains. Therefore, major piping system
layouts will be generated to verify plant arrangements (and
they will be available for audit), but those envelopes are not
intended for inclusion in CESSAR-DC ror safety evaluation.

410.33(D)

This response was incorporated in Arendment I.

Replace response with:

All Seismic Category 1 systems and structures reguire
protection from internal and external missiles as stated in
CESSAR-DC Section 3.5. CESSAR-DC Section 3.5 will be amended
to reference Table 3.2-1 to identify Seismic Category I
structures, systems and components.

Amended as follows:

Replace first sentence of the previous RAI response with the
following two sentences: Table 3.2-1 identifies the Seismic

R e B b s A L S — R R ———
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Category 1 structures. Table 3.2~4 summarizes the loading
criteria for structures. These tables ar_ already in CESSAR~
Dc-

In the last sentence "Table 3.5.1-4" should read "Table 3.5~
2", which is already in CESSAR-DC.

410.36, 410.37 and 410.38

The response will be fully incorporated, as shown in the
attached markups.
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D. Industry pump designs &are such that ( and service hict;:>
-to:.) no occurrences of impeller pleces penetrating pu:r\
casings.

3.5.1.1.2 Valves

There are no missiles postulated from valves for the following
reasons:

A. All valve stems are provided with a backseat or uhoulder
larger than the valve bonnet opening.

threads.

C, Operators on motor, hydraulic and pneumatic operated valves
prevent stem ejection,

D. Pneumatic operated diaphragms and safety valve stems are
restrained by spring force.

E. All valve bonnets are either pressiure sealed, threaded or
bolted such that there is redundant retention for prevention
of missile generation.

3.5.1.1.3 Pressure Veosels

All pressurized vessels are considered moderate energy (275 psig)
or less and are designed and constructed to the standards of the
ASME Codde. In addition to the ASME Code examination and testing
requirements, all vessels will receive perviodic in-service
inspections. Where appropriate, these components are provided
with pressure relief devices to ensure that no pressure buildup
will exceed material design limits.

On this basis, wmoderate energy precsure vesselc =a2re not
considered credible missile sources.

3.5.%.2 Internally Genersted Missiles (Iuside Containment)

Table 3.5-1 lists postulated wnissiles from equipment inside
containment, and summarizes their charactaeristice. Included are
major pretensioned studs and nuts, instruwents, and the CEDM
missile. Other items which were considered and specifically
excluded because of redundant retention features are valve stems,
valve bonnets and pressurized cover platol.t.

.IhSCJ‘f /3
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Amendment D

B. Motor operated and manual valve stems ure restrained by stem
|
|
|
|

3.5-3 September 30, 1988
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provided by the follewing fdcturts:

S, starting with * ftems which,
information that clarify thi

mtention reduncance is

A1l valve stems are provided with a backseat or shoulder larger than
the valve bonnet opening.

Motor operated and manual valve stems are restrained by stem
threads.

Operators on motor, hydraulic and pneumatic operated valves prevent
stem ejection.

Pneumatic operated diaphragms and safety valve stems are restrained
by spring force. prevsuied cover plobes
A1l valve bonnets are either pressure sealed, threaded or bolted
such that there is redundant retention for prevention of missile
generation,




A1l non-safety related equipment inside containment {s evaluated for fts
potential interaction with safety systems. Potentiai gravitationa)
missiles are evaluated for fwpact anc are anchored as necessary to
prevent loss of function of safety syst~=: caused by interaction with
non-safety equipment.

Potentia) secondary missiles, such as concrete spalling, are evaluated
for impact on s»2fety systems and equipment., When necessary, protective
structures are added to prevent interaction of secondary missiles with
safety systems,

Ibber ey O T IOV tpbotapeatbod-to-0tt9-Sby-becilon 1 2 4 2.
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shields and barriers that will be designed for tornado missile Iy
effects. Tornado-generated missiles considered in the design are
given in Table 3.5-2, 1

# Zrs

Justification will be provided in the site-specific SAR.

.’..
5 < Missiles Cenerated by Events Near the Site

3.5.1 &« Aircraft Hazards

Justification will be provided in the site-specific SAR. Also
refer to Section 2.2.1. i

3.5.2 STRUCTURES, SYSTEMS, AND COMPONENTS TO BE PROTECTED
FROM EXTERNALLY GENERATED MISGILES

Tornado missiles are the design basis missiles from external
sources. All safety related systems, egquipment and components
required to safely shut the reactor down and maintain it in a
safe condition are housed in Category I structures designed as
tornado resistant (see Section 3.5.1.4) and as such are
coneidered to be adeguately protected,.

N’ 3.5.3 BARRTER DESIGN PROCEDURES

Missile barriers, whether steel or concrete, are designed with
sufficient strength and thickness to stop postulated missiles ar4d
to prevent overall damage to Seismic Category I structures. The
procedures by which structures and barriers are designed to
perform this function are presented in this section.

3.5.3.1 Local Damage Prediction

The prediction of local damage in the immediate vicinity of an
impacted area depends on the basic material of construction of
the barrier itself {i.e. either concrete or steel).
Corresponding procedures are discussed separately below.

3.5.3.3:1 Concrete Structures and Barriers

Local damage prediction for concrete structures includes the
estimation of the depth of missile penetration and an assessment
of whether secondary missiles might be generated by spalling.
Generally, the Modified Petry Formula or the Modified NDRC
Formula (References 2 and 3) is usad to estimate missile
penetration with appropriate constants taken from available test
data. To insure that no secondary missiles (due to spalling) are
generated, a minimum barrier thickness of 3 times the penetration

bl depth is provided. Depending on certain niesile characteristics,
addiiional penetration formulas may be employed as justified by
full scale impact tests (References 3 and 4).

Amendment I
3.5-5 December 21, 1990
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The guidance from Regulatory Guide 1.76 for Region 1 is used. Tornado
missiles are {n accordance with SRP 3.5.1 4 Spectrum I1. Missile impacts
sre in accordance with SRP 3.5.3 and ACI 349, Appendix C. The minimun
shield wall thickness 1s in accordance with Table 1 of SRP 3.5.3.
Nissiles will not penetrate the shield building. Missile loads are
combined with tornado wind and pressure differeniials. Non-Category I
structures are not assumed to shield the reactor building or other
Category I structures from tornado wind or missiles.
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Question 410,97

Provide a discussion of how the Cooling Watir System
Structures are to be flood protected or provide a set of flood
protection intertace criteria for those structures not within
the CESSAR design scope.

Response 410.97

All Seismic Category I structures, systems and components that
are listed in Table 3.2-1 require flood protection. Seismic
Cateuvory I structures that are outside of the CESSAR~-DC design
sZop+: are included. All Seismic Category I structures are
flood protected as described in Section 3.4.4.1.




Question 410,98

An internal flood protection discussion is not provided in section
3.4. Refereance is made to discussions in Section 9.3.3. However,
this section discusses only piping related failures; a discussion
of tank related failures provided in response to a separate RAI was
not incorporated into the text of the CESSAR-DC. Provide in
Section 3.4 a discussion of the internal flood protection methods
to be utilized in the dcsign.

Response 410,98

A discussion of internal flood protectinn methods has been added to
Section 3.4. The attached revisions will be included in a future
amendment to CESSAR-DC.
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CESSAR &iHcaron

- Nucwenr Annex
Reactor Building

Contfol Bujlding
Fuel Buil

These safety-related structures are designed to maintain a dry
environment during all floods by incorporating the fcllowing
safeguards into their construction:

A. No exterior access openings will be lower than 1 foot above
plant grade elevation.

D

B. The finished yard grade adjacent to the safetv-related
structures will be maintained at least 1 foot below the
ground floor elevation.

Ee Waterstops are wused in all  horizontal and vertical
construction joints in all exterior walls up to flood level
elevation.

D. Water seals are provided ror all penetrations in exterior
walls up to flood level elevation.

E. Waterproofing of walls subject to flooding is provided. i

For other safety related structures where flood protection

measures are required (e.g. pumping systems, stoplogs, wacertight

doors, diker, retaining walls and drainage systems) the design of |,

means for providing such protection will be described in Section
.4 of the site-specific SAR.

—

systemy.
ated

Redundant equipment i$ separated and mpartmentali2ed so tha\‘:
of

weer | Equipihant such as the audjliary shutdown\ panels are el
s0 that flooding events will nok affect these
ipment.

pieces of

3.4.4.2 Permanent Dewatering System

A permanent safety grade dewatering system will be installed to
maintain the groundwater table at or below elevation 40 + 0. For
sites whare the groundwataer table is at or below the foundation,
the system is not required.

Amendment I
3.4<2 December 21, 19%0



i i e e e e B e e B e e

Attachment to letter ALWR- RAI 410.98
INSERT 1

Floo? protection has been integrated in the System B0+ design.
Initial considerations were towards eliminating or minimizirg
possible flood sources. Fo. example, Service Water is located
outside the Nu~zlear Annex to eliminate unlimited sources of water,
Component Cor. ing Water and Emergency Feedwater are fully separated
by divisior.,, thus eliminating tr. possibility of a single flood
source within these systems impacting both divisicns.

Protection from external flooding is provided by elevated building
entrances. Secondary flooding sources located in the Turbine
Building are confined to that building. Entrances to the Nuclear
Annex from the Turbine Building are elevated to prevent flood
propagation.

Lengths of high energy and moderate energy piping have been
minimized by equipment location. Equipment is located ir quadrants
around the spherical containment to minimize the lengths of piping
runs. The subsphere provides further close proximity of equipment
to reduce piping runs from containment.

Flood barriers have been integrated into the design to provide
further flood protection while minimizing the impact on maintenance
accessibility. The primary means of flood control in the Nuclear
Annex is provided by the divisional structural wall wnich serves as
a barrier between redundant divisions of safe shutdown systems and
components. At the lowest elevation this structural wall contains
no doors or passages, and the limited penetrations through the vall
are sealed.

Each half of the subsphere is compartmentalized to separate
redundant safe shutdown components to the extent practical, while
maintaining accessibility requirements. The subsphere, which
houses the front line zafety systems is compartmentalized into
guadrants, with two guadrants on either side of tihe divisional
structural wall. Flood barriers provide separation between the
guadrants, while maintaining egquipment ymoval rapability.
Emergency Feedwater pumps are located 1n scparate compartments
within the guadrants with each compartment protected by flood

barriers. Flood barriers also provide separation between
electrical equipment and fluid mechanical systems at the lowest
elevation within the Nuclear Annex. Curbs provide similar

separation at higher elevations.

Flood protection is incorporaterd into the corponent cocling water
heat exchanger building and station service water structures.
These structures are divisionally separated Ly walls such that a
flood in one division can not flood the othar division.

Page I of 2
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Attacrhment to letter ALWR- RAI 410.98

Fl-nd protection is also integrated intc the floor drainage
sy steme. The floor drainage systems are separated by division and
safety Class 3 salves prevent backflow of water to areas containing
safe’y related egquipment. Each subsphere quadrant contains its own
separate safety class 3 sump and associated instrumentation, which
is powered from the diesel generators in the event of loss of
cifsite pover.

The Diesel Generator Building floor drain sump pumps and associated
instrumentation are safety class 3 to prevent flooding of the
diesel generators. These pumps are also powered from the diesel
generator in the event of loss of offsite power.

The Nuclear Annex has its own divisionally separated floor drainage

system, having no common drain lines between divisions. Floors are
gently sloped to allow good drainage to the divisiconal sumps.

Page 2 of 2
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Question 410.99

With regard to the missiles identified in Table 3.5-2.

a. For item b, the 6" Sch. 40 Pipe, the impact area should
read 5.58 instead of 34. Only the steel area of the pipe
should be considered as the impact area.

b. For item e, the 12" Sch. 40 Pipe, the impact area should
read 15.74 instead of 125, Again only the steel area of
the pipe should be considered as the impact area.

Response 410.99

Local and overall response effects are considered when
designing a structural elcment for missile impact. Local
damage prediction is discussed in CESSAR-DC Section 3.5.3.1.
Overall damage prediction is discussed in CESSAR-DC Section
Sy Fadaks

Local damage may include penetration, perforation, scabbing
and/or "punching" shear in the region of the impact on the
structure. Overall response includes flexure and reaction
shear in the structure.

Empirical formulas have been developed to evaluate the local
missile impact effects rtor "hard" missiles. These empirical
formulas generally do not apply for large deformable or "soft"
missiles such as automobiles since they do not penetrate the
structure and since they absorb some of the impact energy by
deforming. Local effect of "soft" missiles are generally
checked using "punching”" shear criteria.

The evaluation of the overall response is generally based on
energy/momentum balance or derivation of the impact forcing
function, depending on the type of missile and target
involved.

The definitions of terminology and variables of the assorted
methods and formulas available to evaluate the effects of
missile impact are not universally consistent. Care is taken
to use terminology and variables (such as the impact area)
consistent with the derivation of the methods and formulas
used.

Since the definitions of terminology and variables are
dependant on the type analysis and individual method and/or
formulas used, CESSAR-DC Table 3.5~2 will be revised deleting
the Impact Area information.
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TABLE 3.5-7
DESIGN BASIS TORNADO MISSIZES AND THEIR IMPACT VELOCITIES
Jelee

/ : Design Impact Velocity (ft/sec)
Missile Descriptions Dimensions (m) Weight (1bs) 'éa u-}{ Horizontal Yertical
A Wood Plank 0.092 » 0.289 x 3.66 115 41 272 191
B 6" Sch. 40 Pipe 0.168D x 4.58 287 \ 34/ 171 119
€ 1" Steel Rod 0.0254D x 0.915 8.8 o/?f 167 167
D Utility Pole 0.3430 x 10.68 1124 43\\ 180 126
£ 12" Sch. 40 Pipe 0.32D0 x 4.58 750 /-/ 125 \‘\ 154 108
F Automcbile 2x1.3x5 3999 4030 \\\y 194 136

Missiles A, B, C, and £ are to be considered at all elevations and missiles D and F at elevations up to 30 feet
above &ll grade ievels within 1/2 mile of the structure.

Amendment I
December 21, 1990




Question 410.100

With regard to the information in Table 3.2-4. Provide the
function and location of the station test structure and
justify why it is not tornado wind and missile protected.

Eesponse 410.100

Station Test structure is a typographical error. This should
be listed as Station Vent. CESSAR-DC will be revised to
incorporate this change.
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Loading Remarksy
Normel Dead snd Containment Selsgmic Ternado Including Any
Structures _Mind  Eguipmeny & Accident Pressure 08f $SE Wind Missfle _____ Enviroomentel Requirements
Containment - X » % S - - Therma! Stresses; Equipment Kigsile Protected
Containment Interior Concrete . ) X - X o x - - Differential Acclident Pressure; Fipe wﬁn

Loads; Thermal Stresses;

fquipment Misslle Protected

Shield Bullding Including Foundation x X X - K. % X X Tornado Pressure Differentisl;
Sofl snd Water Pressure

Containment Penetrations ] X X x X Pipe Wwhipping
Containment Structural Steel x X - x X - - Thermal Stresses
Underground Cable Systems X X X x X -
Stetion Service water Pipe X x X X X X Sofil and Vater Pressures or Buried Portion
Hydraullc Pressures; Moving Egquipment Loads

station Service Wster Structures Including X X X - X ¥ ¥ x Sell and Weter Pressures;

Pump Structure Seismic Anslysis

Intake & Pischarge Structure

Dam

By { Structure
ncluding X % X - X X x X Sol! and Water Pressures on Substructure;

Cont Tornede Pressure Drop;

Diesel Building Thermal Stresses and Cask Drop;

fusl Pool Pipe sand Pipe Rupture lowsds;

Main Stesm snd feedwster Enclosures
fuel Storage Racks - X x - x X . - Thermal Stresses

X - x - -

Amendment I
December 21, 1990




Question 410,110

a. The system P&IDs do not identify the class of piping and
equipment which comprise the $SWS. The only class breaks
provided on these P&IDs are the Class 3/Class 4 breaks at
the vents. Provide additional piping and equipment
classification identification on the P&IDs.

b. Plant layout drawings need to be provided to support the
resolution of the following issues:

- In order to assess the separation of redundant
components from a common missile or pipe break hazard,
plant layout drawings are to be reviewed to confirm
that the 8SWS pumphouse is constructed with walls
between pumps of the same division, as well as between
pumps of different divisions.

= The plant layout drawings will also indicate if piping
runs cross yards and this will allow the reviewer to
assess the systems susceptibility to the freezing of

piping.

0

Sheet 1 of Figure 9.2-1 identifies two valves that have
been assigned the same number (i.e., SW-1356). A similar
condition exists on Sheet 3 of Figure 9.2-3 with valve
number SW-2356.

d. Similarly, Table 9.2.1-3 identifies butterfly valves Sw-
1356 and SW-2356 as "active valves" even though these
valves are manually operated valves (i.e., have no

operators). In addition, the table indicates that the
safety position of valves SW-1356 and SW-2356 is open.
These valves are upstream of the removed spoocl piece and
an open position would only be acceptable subsequent to
the re-installation of the spool piece.

e. Table 9.2.1-2 should be revised to provide design
information on the SSWS heat exchangers. For example, the
design heat duty (i.e., Btu/Hr), and shell and tube side
data including inlet and outlet temperatures, flow and

pressure.
Response 410.110
a. The equipment drain lines and the sump pumps with their

assocliated piping and valves are Safety Class 4. The
remaining portions of the Station Service Water System
are BSafety Class 3 with the exception of the Class
3/Class 4 breaks at the vents and the Class 3/Class 4
breaks at the isclation wvalves for the radiation
monitors.



This response is being incorporated into CESSAR-DC
Section 9.2.1, Station Service Water System. The response
is reflected as note additions on each sheet of the
Station Service Water System Flow Diagrams. A markup of
CESSAR-DC Figure 9.2.1-1 is attached for NRC review.

Plant layout drawings of the Station Service Water Systenm
will not be provided for certification. The Station
Service Water System layout is site-specific due to site-
specific heat sink characteristics. However, as stated in
CESSAR-DC Section 9.2.1.1.3, the Station Service Water
System design conforms with General Design Criterion 4 in
Appendix A of 10 CFR Part 50. This criterion states that
structures, systems, and components important to safety
shall be designed to be compatible with the environmental
conditions associated with normal operation, maintenance,
testing, and postulated accidents. Also, it states that
these structures, systems, and components shall be
appropriately protected against missile or pipe break
hazards. With respect to General Design Criterion 4, the
Station Service Water System site-specific design shall
provide adequate provisions to ensure system operation
during all expected environmental conditions and shall
provide adecuate separation and barriers to preserve
functional :redundancy.

The repetition of valve numbers SW-1356 occurs on Sheet
2 of Figure 9.2.1-1 and the repetition of valve numbsr
SW~2356 occurs on Sheet 4 of Figure 9.2.1-1. The valve
numbers of the valves upstream of the removable spool
piece should be changed to SW-1359 on Sheet 2 of Figure
9.2.1~-1 and SW-2359 on Sheet 4 of Figure 9.2.1-1.

This response is being incorporated into CESSAR-DC
Section 9.2.1, Station Service Water System. This
response is reflected on the Station Service Water System
Flow Diagrams as valve number changes on the valves
upstream of the removable spool pieces. A markup of
CESSAR-DC Figure 9.2.1-1 is attached.

The butterfly valves upstream of the remcvable spool
pleces are not active valves. Also, as indicated on Sheet
2 and Sheet 4 of Figure 9.2.1-1, these valves are
normally closed. (Note: The valve numbers for these
valves were changed as a result of the response to part
(c) of NRC RAI 410.110.)

This response 1is being incorporated inte ~ESSAR-DC
Section 9.2.1, Station Service Water System. This
response is reflected by the deletion of valves SW-1356
and SW-2356 from the active valve list (Table 9.2.1-3).
A markup of Table 9.2.1-3 is attached.



The Station Service Water System provides station service
water to the tube side of the Component Cooling Water
Heat Exchanger. Heat is transferred from the component
cocling water to the station service water through the
Component Cooling Water Heat Exchangers. Design data for
the shell and tube sides of the Component Cooling Water
Hrat Exchangers is contained in Table 9.2.2-4. Additional

information is provided in an attached markup of Table
9.2.2+4.
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TABLE 9.2.1-3
(Sheet 1 of 2)
ACTIVE VALVES, STATION SERYICE WATER SYSTEM
ASNE
Vaive Safety Valve Section [I1 Actuator
Number Function Type Code Class Type
Sw-100 Operate Plug 3 Electric Motor
Sw-101 Operate Plug 3 Electric Motor
SW-102 Operate Plug 3 Electric Motor
SW-103 Operate Plug 3 Electric Motor
Sw-104 Operate Plug 3 Electric Motor
Sk-108 Operate Plug 3 Electric Motor
SW-106 Operate Plug 3 Electric Motor
Sk-107 Operate Plug 3 Eiectric Motor
SW-108 Operate Plug 3 Electric Motor
SW-108 Operate Plug 3 Electric Motor
SW-110 Operate Plug 3 Electric Maotor
Sw-111 Operate Plug 3 Electric Motor
SW-120 Operate Butterfly 3 tlectric Motor
SW-121 Operate Butterfly 3 Electric Motor
SW-122 Operate Butterfly 3 Electric Motor
Sw-123 Operate Butterfly 3 Electric Motor
Sw-1302 Operate Swing Check 3 None
SW-1303 Operate Swing Check 3 None
—S—i35e— Bpes —Butterftly————3 Y —
SW-200 Operate Pluy 3 Electric Motor

Amendment I

Decemcay 21, 1880
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TABLE 9.2.1-3 (Cont'd)
(Sheet 2 of 2)
ACTIVE VALVES, STATION SERVICE WATER SYSTEM
ASHE
Valve Sarety Valve Section III Actuator
Number Function Type Code Class Type
Sw-201 Operate Plug 3 Electric Motor
Sw-202 Operate Plug 3 Electric Motor
Sw-203 Operate Plug 3 Electric Motor
SW-204 Operate Plug 3 Electric Motor
SW-208 Operate Plug 3 Electric Motor
SW-206 Operate Plug 3 Electric Motor :
SwW-207 Operate Plug 3 Electric Motor
Sw-208 Operate Plug 3 Electric Motor
SW-208% Operate Plug 3 Electric Motor
Sw-210 Operate Plug 3 Eiectric Motor
SW-211 Operate Plug 3 Electric Motor
Sk-220 Operate Butterfly 3 Electric Motor
Sw-221 Operate Butterfly 3 Electric Motor
SW-2.2 Jperate Butterfly 3 Electric Motor
SW-¢23 Operate Butterfly 3 Electric Motor
Sw-2302 Operate Swing Check 3 None
SW-2303 Operate Swing Check 3 None
SIS Open Pt terfly —— 3 Hone—
|

3 3 = ' i - : Amendment I

December 2.
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TABLE 9.2.2-4

(Sheet 1 of 2)
SYSTEM COMPONENT DESIGN PARAMETERS

Component Cooling Water Pumps

Number

Design Code

Type

Design Pressure

Design Temperature
Material of Construction

4

ASME 111, Class 3
Centrifugal, Horizontal Split
150 psig

20C°F

Carbon Steel Casing

Sieinless Steel Impeller

Component Cooling Water Heat Exchangers

Desian Hast Land
Number
Design Code
JType
hell -
Fluid
g:sign :ressure
yDesign Temnerature
Shell Temperature - Out

I
i Normal Operation

LOCA (initial heat lo:cd on

Cs)
Initial shutdown cooling
Final shutdown cooling
Fouling Factor
Number of Passes
Material of Construction
Tube -
Fiuid
Number of Passes
Design Pressure
esign Temperature
ube Temperature In
Fouling Factor

Material of Construction

‘e Dasian F lOw
~

Desiar Flow

“\E AL % I2* Bhu/he (N’er‘m‘ c'pe,rn“’lar\)

ASME 111, Class 3
Shell and Tube, Fixed Tubesheet

Component Cooling Water
150 psig
200°F

105°F
120°F

120°F

105°F
0.0005

1

Carbon Steel

Station Service Water

1

150 psig

200°F

95°F

Dependent on Site Specific Station
Service Water Chemistry

Dependent on Site Specific Station
Service Water Chemistry

4500 apr

13013 apr

Amendment I
Decenmber 21,
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Question 410,111

a.

The CESSAR should provide s justification thac a pipe
bres% in - » non-essertial portion of the CCWS (e.g.,
downstrear © CC-102 or CC-~202) would not adversely
threaten the integrity of safety related components and
systems which could be affected by flooding which results
from the break (i.e., due to CCW Surge Tank in entory
release).

Similar to Question 1 above, the CELSAR should address
nore fully the ramificstions associated with the failure
of the single isclation wvalve to the non-essential
portion of the system.

The following issues should be addressed in the CESSAR:

=« The uge oY a check valve as a containment isolation
valve (e.g., valves CC-1507 and CC~2507) requires
justification within the CESSAF text.

= The Class 2 motor-operated isolation valve on the
furge Tanks will fail open as indicated on the CESSAR
figures, The line on which this valve is installed is
a Class 4 line indicating it could not be expected to
survive a seismic event, Could this jeopardize the
inventory in the surge tank?

= Gimilarly, could the failure of the nun-seismic Class
4 overflow line from the CCW Surge Tank to the CCW
Sump adverse y impact the inventory in the cu.rge tank
in a saismic event?

The CESSAR should address the ability of the CCWS surge
tanke to maintain a c¢ontinuous water supply to the
essential portions uf the CCWS assuming a break in the
non-seismic portions of the non-essencial piping and the
failure to isolate of valves CC-102 and CC~202. This
discussion should include an analysis of the tine to
manually isolate these valves and/or to the time
necessary to install the SSWS spool piece,

Table 9.2.2-4 should be revised to identify the cesign
volume of the surge tanks to allow for an evaluaticn of
the adequacy of this volume.

Figure 9.2.2-1 should also be revised to identify the
interface botween the CCWS and the Demineralized Water
System. While the Demineralized Water system is the
primary makeup system, it is not reflected on the CESSAR
figures.

Section 9.2.2.2.2.6, "Loss Of Offsite Power," should be
revised to more specifically address the response of the
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CCWE to a less of oftsite powe ‘ent. (e.g., by assuming
a two~hour or eight-hour 14 1), Th= CESSAR should
describe the timing of the diesel generator loading and
the re-start of the CCWE in regards to the heat load in
the reactor coolant system, current discussion is
inadequate to evaluate the CCWS design against the
criteria in SRP Paragraph 111.3.9.

The location of the radiation monitors would prevent
their use during periods when the non-essential portions
of the CCWS is isolated frca the rest of the system
(e.q., during accidents or off-1 ormal events). Therefore,
the adequacy of this derign reguires further
justification or the monitors savuld be relocated.

While SRP paragraph 111.4.¢ requires conductivity
monitors to be installed, the CESSAR does not indicate
that monitors are to be provided. The CUSSAR should
provide additional justification if these mcnitors are
not te be provided.

Response 410,111

a.

Two valves in seriss are provided at each safety/non-
safety interfac: per the response to RAI 410.111 (b).
These valves automatically cl.se on a low-low surge tank
level. This prevents loss of the safety portion of the
system and also limits the water that would-be released
into the building. The Component Cooling Water System
coneists of two physically separate divicions. Either
divieion of the system is capable of supporting 100% of
the cooling functions necessary for safe reactor
shutdown. Due to the physical barriers provided between
the two divisions, a flood in one division cannot affect
the other division, Using the provisions set furth by
Branch Technical Position SPLB 3-1,"Protection Against
Postulated Fluid Systems Outside Containment", where the
postulated piping failure is assumed to occur in one of
two or more redundant trains of a dual-purpose moderate
energy ersential system , i.e., one required to operate
during normal plant conditions as well as to shutdown the
reactor and mitigate the consequences of the postulated
piping failure, si gle active failures of components in
the other train of that system ov other systems necessary
te mitigate the consequences of the piping failure and
shu.c «n the reactcr, need not be assumed provided that
the svetems ure designed to Seismic Category I standar-=,
are powvered from both onsite and offsite sources, and « ©
constructed, operated, and inspected to gquality
assurance, cesting, and inservice inspection standards
appropriate for nuclear safety systers, Therefore, if one
division floods, the other division will be capable of

2
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Regponse 410,111 (continued)

supporting a safe reactor shutdown. (Note: Refer to the
response to RAI 410C.98 for flood protection.)

In accordance with the criteria of ANSI/ANS-51.1-1987,
Nuclear Safety Criteria for the Design of Stationary
Pressurized Water Reactor Plants, dual isolation valves
in series shall be provided at the interfaces between the
essential and non-essential portions of the system. Both
the supply and return piping interfaces will have dual
isolation capabilities. Butterfly valves CC-122 and CC~-
123 were added to division 1 for non-essential supply and
return header isolation respectively. Butterfly valves
CC-222 and CC-223 were added to divisaion 2 for non-
esse~tial supply and return  header isolatior
respe. tively.

These valves will receive power from redundant channels
within each division. The following channel assignments
will be provided:

1. Non-essential supply and return header isolation
valves CC~102 and CC~103 will receive power from
Channel A.

2. Non-essential supply and return header isolation
valves (C~122 and CC-123 will receive power from
Channel °.

3. Non-essential supply and return header isolation
valves CC~202 and CC-203 will receive power from
Channel B.

4. Non-essential supply and return header isolation
valves CC-222 and CC-223 will receive power from
Channe® D,

This response is beirg incorporated into CESSAR-DC
Section 9.2.2,"Component Cooling Water System." The
response is reflected as an addition of these isolation
valves on Sheet 1 and Sheet 11 of Figure 9.2.2-
1,Component Cooling Water System Flow Diagram. The
addition of these isclation valves is also reflected by
theis inclusion in the following parts of CESSAR-~DC:

1. Section 9.2.2.2.1.9 = Active Valves

2. 3ection 9.2.2.5.8 =~ €afety Injection Actuation
Signal (SIAS)

3. Table 9.2.2+5 = Active Valves, Component Cooling
“.ter System

PN R SR S— — T N N_ENNS R B B R R RN BN RENEIE T TN ===



Y

Response 410,111 (continued)

—————————

4, Table 9.2.2-6 ~ Component Cooling Water System
ency Power Reguirements
S, Section 9$.2.2.2.2.6 - Loss of Offsite Power

Markups of the aforementioned figures, sections, and
tables are attached.

Part 1 - Valves CC-1%07 and CC-2%07 are provided as a
method of overpressure protection to prevent damage when
the piping is isolated. This practice is consistent with
the criteria of Section 3.9 of ANSI/ANS-56,.2-1984,
Containment lsolation Provisions for Fluid Systems After
A LOCA.

Part 2 = The valve and the line which is connected to the
valve have no nuclear safety functions. The line connects
the non-safety related Component Cooling Water Sump Pumps
to the surge tank and provides a pathway for pumping
component cooling water to the surge tank when the sump
water level is high. The connection between this line and
the Class 3 surge tank shall be at a point higher than
the normal surge tank water level. Therefore, a failure
of this line due to a seismic event should not jeopardize
surge tank inventory.

This response is being incorporated into CESSAR-DC
Section 9.2.2,"Component Cooling Water System." The line
is being moved te a higher point on the surge tanks on
Sheet 1 and Sheet 11 of Figure 9.2.2-1 to better reflect
its relative position, Alsc, this response is reflected
as a note addition on Sheet 1 and Sheet 11 of Figure
9.2.2=1. Markups of Sheet 1 and Sheet 11 of Figure 9.2.2~-
1 are attached for NRC review.

Part 3 - The connection between this line and the Class
3 surge tank shall be at a point higher than the normal
surge tank water level. Therefore, a failure of this line
due to a seismic event should not jeopardize surge tank
inventory.

This response is being incorporated intec CESSAR~DC
Section 9.,2.2, “Component Cooling Water System." This
response is reflected as a note addition on Sheet 1 and
Sheet 11 of Figure 9.2.2-1. Markups of Sheet 1 and Sheet
11 of Figure 9.2.2~1 are attached for NRC review.

A break in the Component Cooling Water System piping is
detected by the safety related surge tank level
instrumentation. A low-low level gignal causes the dual
isolation valves of the non-essential supply/return
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headers to automatically close. These features enable the
Component Ceoling Water System to isolate pipe leaks in
the non-essential portions of tho system before the surge
tank empties and thus provide a continuous source of
water to the essential portions of the system, An
analysis of the time to manually isolate the non-
essential piping and/or time to install the removable
spool piece is not required since redundant isolation
valves have been provided to meet the single failure
criterion. In addition, the redundant division of the
CCWs is avallable for safe shutdown.

The ducign volume of tae surge tanks will be calculated
upon the completion ¢f detailed pipe routing, since that
volume depends on the total system pipe volume tc ensure
that the surge tank is adequately sized to handle the
total system expangion. As stated in CESSAR-DC Section
9.,2.2.1.2 Part (D), the Component Cooling Water iystem is
designed to accommodate a thermal expansion from 65°F to
150°F. [Alse, in the sizing calculation consideration
must be given to the volume of water regquired to maintain
system integrity in the event of a pipe break in the non-
essential header,

The Demineralized Water Make.p System (DWMS) makeup to
the Component Cooling Water Surge tanks is reflected on
Sheet 17 and Sheet 18 of Figure 9.2.2-1., The line for
DWME makeup to the CCWS is being moved to Sheet 1 and
Sheet 11 of Figure 9.,2.2-1 to better reflect normal
makeup to the surge tanks.

This response is being Iincorporated into CESSAR-DC
Section 9.2.2,%"2omponent Cooling Water System." The
response iz reflected as the removal of the DWMS
connection from Sheet 17 and Sheet 18 and the addition of
the DWMS connection on Sheet 1 and Sheet 11,
respectively. Markups of Sheet 1, Sheet 11, Sheet 17, and
Sheet 18 are provided for NRC review.

For a Design Basis Accident with no concurrent loss of
nffeite power, the Component Cooling Water Pump in each
division will remain operacing. However, if Station Losa-
of-0ffsite Power occurs concurrently with a Design Basis
Accident, the Diesel Generator Seguencer will function to
load the Component Cooling Water Pump which was operating
just prior to the event onto the Emergency Bus within 10
seconds after the segquencer completes the Accident
Loading Sequence. For a Station Loss~-of-Offsite Power
during which no Design Basis Accident occurs, the
sequencer will leoad the Component Cooling Water Pump
which was operating just prior to the event onto the

S
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Emergency Bus within 10 seconds after receiving a Diesel
Generator running signal. If this pump fails to operate,
the sequencer will attempt to load the other divisional
Component Cooling Water Pump onto the Emergency Bus
immediately. The sequencer logic will also autostart the
standby Component Cooling Water Pump when the operating
Component Coocling Water Pump trips or is load shed.
After initial loadi by the sequencer, the Compenent
Coeling Water Pump which remains on standby may still be
manually activated when appropriate manual loud shedding
of the Emergency Buses is accomplished.

The loss of component cooling water to the Reactor
Coolant Pumps is discussed in CESSAR-DC Section $.4.1.3.

This response is being incorporated into CESSAR-DC
Section 9.2.2, Component Cooling Water System. The
response is reflected as & vrevision to Section
9:2.2,2.2.6, "Loss Of Offsite Power". The notes for Table
8,3.1~2 and Table 8.3.1-31 were also revised to reflect
the die 21 generator loading in regards to the Component
Cooling Water Systenm

The Component Cooling Water Radiation Monitors are heing
relocated such that their use will be permitted during
periode when the non-essentjal portions of the CCWS are
isolated.

This response is being incorporated into CESSAR-DC
Section 9.2.2, "Component Cooling Water System.“ The
radiation monitors are being relocated to allow their use
during all mode¢ of system operation (Sre Sheet 1 and
Sheet 11 of Gtigure 9.2,.2~1). Section 9.,2.2.2.1.7,
"Component Cooling Water Radiation Monitors," and Section
9.2.2.5.5, "Radiation Monitors," are also being revised
to reflect this change, Markups of Figure 9.2.2-1 (Sheet
1 and Sheet 11) and Sections 9.2.2.2.1.7 and 9,2.2.5.5
are provided for NRC review.

SRP paragraph 111.4.¢ regquires that design provisions are
made to ensure the capability to detect leakage of
radicactivity or chemical contamination from one system
to another. CESSAR=DC Section 9.2.2.3, Safety
Evaluations, part (E) states that leakage into or out of
the CCWS is detected by the surge tank high, low, and
low=low level alarms in the control room. The surge tanks
serve as the first indication of leakage into and out of
the system. Section 9.2.2.3 also states that radiation
monitors are provided to detect the leakage of
radicactive fluids into the CCWS., In addition, grab
samples shall be utilized as a means of detecting leakage
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into the CCWS. Samples taken on a reguiar basis may
indicate changes in chemistry as a result of leakage.
Measurements of pH and conductivity can be taken from
these grab samples. The surge tank level indicators, the
radiation monitors, and the grab samples provide adeguate
means of detecting leakage. Also conductivity monitors
are for the detection of S8SWS leakage, The third
paragraph of Section 9.2.2.2 states that the CCWS
operates at a higher pressure than the SSWS. This
prevents the leakage of station service water in the
event of a Component Cooling Wa'er Heat Exchanger tube
leak. Therefore, the deletion of conductivity monitors is
justified,

This response is being incorporated into CESSAR-DC
Section 9.,2.2,"Component Coeling Water System.™ This
response is reflected as a revision to Section 9.2.2.3,
“Safety Evaluations" part (E).
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vents are installed in all high points, and drains are installed
in all low points in the component cooling water gystem.

Vents are located to ensure that the piping is fillad with water
so as to reduce the chances of water hammer after pump startups.
Also, valve opening/closing times are selected to minimize water
hammer effects and to ensure isolation of a leak before the
component cooling water surge tank empties.

9.2.2.3.1.8 Componen’ Cooling Water Sump Pumps

There are four component coocling water sump pumps: two for
Component Cooling Water Sump 1, and two for Component Cocling
Water Sump 2. These pumps return the drain water and relief
valve discharge to their respective component cooling water surge
tank. If the composent cooling water should become radinactively
contaminated, the sump water is pumped to the Liquid Radiocactive
Waste Processing System (LRWPS).

9.2.2.2.1.6 Component Cooling Water Chemical Addition Tank

The component cooling water chemical addition tanks provide the

capability of adding corresion-inhibiting chemicals to the |!

system.
9.2.2.2.1.7 Component Coaling Wate. Radiation Monitors

A component cooling water radiation monitor, one per division, is
provided at the outlet of the component cooling water heat

exchangere- ¢ to  detect any CCWS inleakage that contains
radicactivity. puUmps

9.2.2.2.1.8 Component Cooling Water Heat Exchanger
Structure Sump Pumps

T ‘e component cooling water heat exchanger structure sump pumps,
one per division, are provided. Each division has a separate
gump. The component cowling water heat exchanger struc’ure sump
collects the component cooling water drained from the CCW heat
exchangers. The sump pumps return the sump water to their
respective heat exchangers. A)ternate paths can direct the sump
water to the cumponent cooling water sump located in the Nu 'ra:
Arnex or to the Ligquid Radicactive Waste Processing System.

9.2.2.2.1.9 Active Valves
The valves requirnd to maintain their functional capability

during a safe plant shutdown are listed in Table 9.2.2+-5%5 and
described in the following sections. |

Amendment 1
8,2=26 December 21, 1%4%0
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A.

Non-Essential Supply Header Isolation Valves
L e qf‘ OG- Ay

vaives cc-xoz,izo CC-202 "are pneumatically controlled valves
that fail closed on loss of instrument air. These valves
close to terminate component cooling water flow to the
non-essential equipment in the event of an accident. These
valves automatically close on SIAS or &Fu component cooling
water surge tank level. The valv closure times are
adegquate to prevent complete loss of E\_A_rqo tank volume due
to a4 break in the non-safety piping. low s low

Nor-Essential Return Header lsclation Valves
q Ge~in), r“ cC-
Valves CC-103, "amnd CC-203¥Yisolate the non-essential return
headers from the essential return headers in the event of an
accident., These valves are pneumatically controlied and
fail rclosed on loss of instrument air. They automatically
close on SIAS or Jow component cooling water surge tank
level. The valvelclosure times are adequate to prevent
cemplete loss of | surge tank volume due to a break in the
non=safety piping, i
e e

shutdown Cocling Heat Exchangers 1 and 2 Control Valves
Valves CC~110 and CC-210 provide a constant flow of 11,000
gpm to their respective heat exchangers. The valveg are
pneumatically controlled and fail open on loss of instrument
air. These valves are preovided with travel stops to
restrict maximum flow.

Shutdown Cooling Heat Exchangers 1 and 2 Isoclation Valves

Valves CC-111 and CC-211 provide component cooling water
flow isolation for the shutdown cooling heat exchangers.
These valves are provided with electric motor operators and
can be manually opened and closed from the control room.

Spent Fuel Pool Coeling Heat Exchangers 1 and 2 Isolation
Valves

Valves ©C-113 and CC~213 close to terminate component
cooling water flow to the spent fuel pool heat exchangers in
the event of an accident. These valves are provided with
electric motor operators and automatically close on SIAS., A
manual override is provided in the contrel room so that flow
can be reestablished, heat load permitting, to the heat
exchangers during a design basis accident,

Amendment I

9.,2+27 Decewber 21, 19%0
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CESSAR-DC Attachment (Refer to page 9.2-34)
INSERT A:

For a Design Basis Accicdent with no concurrent loss of offsite
power, the Component Cooling Water Pump in each division will
remain operating. However, if Station Loss-of-Offsite Power occurs
concurrently with a Design Basis Accident, the Diesel Generator
Sequencer will function to load the Component Cooling Water Pump
which was operating just prior to the event onto the Emergency Bus
withan 10 seconds after the sequencer completes the Accident
Loading Sequence, For a Station Loss-of-Offsite Power during which
noe Design Basis Accident occurs, the sequencer will load the
Component Cooling Water Pump which was operating just prior to the
event onto the Emergency Bus within 10 seconds after receivina a
Diesel Generator running signal. If this pump fails to operate, the
sequencer will sttempt to load the other divisional Component
Cooling Water Puup onto the Emergency Bus immediately. The
sequencer logic will also autostart the standby Component Cooling
Water Pump when the operating Component Cooling Water Pump trips or
ig load shed. After initial loading by the sequencer, the Component
Cooling Water Pump which remains on standby may svill be manually
activated when appropriate manual load shedding of the Emergency
Buses is accomplished.
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A. ghutdown cooling heat exchanger control valves: CC-110 and
CC~210.

B. spent fuel pool cooling contrel valves: CC~112 and CC~212.

The fail positions of the pneumatic valves assure safety of the
plant.

9.2.2.3 Safety Evaluations

safety evaluations are numbered to conform to the safety design
pases and are as follows:

A. The CCWS has the capability to dissipate the imposed heat
loads vithin the safe reactor shutdown time frame.

Loss of offsite power results in the shutdown and restarting

of the CCWS in accordance with the diesel generators’ load
sequencing. The diesel generators’ Jload capacity and
sequencing times fulfill CCWS requirements. Thus, safe

reactor shutdown is supported by the CCWS.

B. The CCWS flow and heat transfer capabilities are compatible
with providing the regquired compor~-t cooling water within
the limits of 6%5°F and 120°F durinc s design basis accident,

G The CCWS is composed of two physically separate,
independent, full-capacity divisions each of which |is
powered from separate Class 1E Auxiliary Power Systems and
separate diesel generators. This ensures that a single
failure does not impair the system’s effectiveness. Refer
to Table 9.2.2-2 for the single failure analysis.

D. Components of the CCWS are installed in buildings that
protect against adverse environmental conditions,

E. Leakage into or out of the CCWS is detected by the surge
tank high, low, and low-low level alarms in the control
roow. Radiation monitors indicate leakage of radiocactive
fluids into the CCcWs, Alsc, gmb samples are uhili as o
maans of alo.b:.n, leukacje e the CowWo.

) This statement is self explanatory.

G. The essential portions of the CCWS are Seismic Category 1.

H. Componen:s of the CCWS are capable of being fully tested
during normal operation siunce one pump from each division is
operating at full flow conditions. ASME Code Section XI, in
service pump tests may be satisfactory performed without
violation of Technical Specifications.

Anendment I

.-

$.2=18 December 21, 1990
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D. Corponent Cooling Chemical Addition Tanks Level

Local level indications are provided for the cowpunent
cooling chemical addition tanks.

9.2.2.5.5 Radiation Monitors

rﬁialitiéh;,-onitorn are provided downstrean of the component.

conling heat-exchangers. An alarm is sounded in the contro) room
if radiation is detected at a preset level 2bsve backyround by
one of the monitors.

e waler pumpy

9.2.2.5.6 Interlocks

The component cooling water sump pumps are automatically started
when the sump level rises t> a predetermined vejlue. At this
level in sump 1, valve CC-15) opens; and at this level in sump 2,
valve CC-253 opens. The sunp pumps pump component cooling sump
water to their respective surge tank and are automatically
stopped at a preset surge tank level or a sump low level. Valves
CC=-15) and CC-253 close when their respective sump pumps are
automatically stopped.

Demineralized water is automatica.iy supplied to the surge tanks
when the tank level drops to a predetermined value. Upoen
reachiry this level in surge tank 1, valves CC-152 and CC-1853
open; aand upon reaching this level in surge tank 2, valves CC-252
and CC~-25) open. These valves clnsc when the tank level reaches
a predetermined value. Manual rverrides are provided for the
sump pumps and valves CC-152, CC-153, CC-2852 and CC~-251,

Upen loss of component cooline water to the setdown heat
exch*nger, letdown flow is terminated.

9.2.2.5.7 Time Delays

The start of the second component cooling water pump is delayed
by 10 seconds when a low differential pressure signal is actuated
on the operating pump,

9.2.2.5.8% Safety Injection Actuution Signal (SIAS)

The following valves close on SIAS:
L 1A, =
s Non-essential supply heade isolation valves: CC-102 and
CC-202. and <33, '

v ..f'_";) o
2. Non-essential return header isolation valves: CC=103, &ﬂ;
CC-203, urad L-Q3D

Anendment 1
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Valve

Number

CC-100
CC-101
(C-102
CC-103
CC-106
cc-197
(C-108
€c-109
€c-110
cc-111
cc-112
cc-113
CC-114
(L~lka
r’CC—lBO
| cC-1302
CC-1303
- €C-13)
C-136
CC-137
CC-140

TABLE 9.2.2-5

(Sheet 1 of 3)
ACTIVE VALVES, COMPONENT COOIING WATER SYSTEM

Safety
Function

Close
Close
Close
Close
Operate
Operate
Operate
Operate
Open
Operste
Open
Close
Open
Clove
Close
Operate
Operate
Close
Close

Close

Close

Valve

Jype

Throttle
Throttle
Butterfly
Butterfly
Butterfly
Butterfly
Butterfly
Butterfly
Throttle
Butterfly
Throttle
Butterfly
Butterfly

Butter Fly
Butterfly

Swing Check
Swing Check

Butterfly
Butterfly
Buttertiy

Butterfly

-
-

O lﬁ'd’ iy

ASME
Section 111
Code Class_

3

o Wow (o w ) W s w s (¥ (] w -

~N W e

Actuator
Type

Pneumatic
Pneumatic
Pneumatic
Pneumatic
tlectric Motor
Electric Motor
Electric Motor
Electric Moter
Pneumatic
Electric Motor
Pneumatic
Electric Motor
Electric Motor
Hreumatic
Electric Motor
None
None
Electric Motor
Electric Motor
Electric Motor

tElectric Motor

5 |
}‘n: WAt ¢

Amendment I
December 21, 19%0
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Valve
Number

cc-210
cc-211
cC-212
cc-213

rCc-214
GL - a a

~PcC-230

€C-2302
cC-2303
CC-231
€C-236
cC-237
€C-250
CC-2507
CC-251
CC-2548
cc-2717

TABLE 9.2.2-5 (Cont'd)

(Sheet 3 of 3)
ACTIVE VALVES, COMPONENT COOLING WATER SYSTIM

Safety
Function

Open
Operate
Open
Close
Open
Chose
Close
Operate
Operate
Close
Close
Close
Close
Operate
Close
Operate

Operate

-
Lo’

Yalve
o ype

Throttle
Butterfly
Throttle
Butterfly
Butterfly
Bushtmeely
Butterfly
Swing Check
Swing Check
Butterfly
Butterflv
Butterfly
Gate
Swing Check
Gate
Swing Check
Swing Check

ASME
Section 111 Actuator
Code Class _Type
3 Prieumat .
3 Electric Motor
3 Pneumatic
3 Electric Motor
3 Electric Motor
3 Hauratic
2 Electric Motor
3 None
3 None
2 Electric Motor
2 Electric Motor
2 Electric Motor
2 Electric Motor
2 None
2 flectric Motor
2 None
4 None
3 Preumatic

Amendment 1
& ~amhoer
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Non-@ssential Header 1 Supply and
Retarn - elation Valies 4 - (@3 an

W1l , Cpen/Clese

TABLE 9.2.2-6 (Cont’d)
(Sheet 2 of 1)

Component Cooling Water System Motor-Operated Valves (Cont‘d)

Valve

CC~-142
CC-143
cC~-111
CC=-113
CC-114
CcC=211
CC-213
CC-214
CC-150
CC=181
CC~2350
CC-251

Emergency Channel

DP>E>OCEOO>»>0

Component Coo!ing Water System Controls

Controls

Component Cooling Water Pump 1A
ftart/Stop

Component Cooling Water Pump 1B
Start/Stop

Component Cooling Water Pump 2A
Start/Stop

Component Cooling Water Pump 2B
start/Stop

Non-essential Header 1 Supply and
iteturn Isclation Valves CC~102
and CC-103, Open/Close

Non-essential Header 2 Supply and
Return lIsolation Valves CC-20%
and CC-202, Open/Close

- 1 . .
Yz st Pl iGr = ueplv Qnd

T am e 3ni

Emergency Channel

A

r
.

Amendment
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(Sheet 19 of 21)
DIVISION | CLASS 1E L OADS AND DIESEL GENERATOR § O&D SEQUENCER
NOTES, ASSUMPTIONS AND INFORMATION ANAL
NOTE |
e
FovaDesronmmmmwcmmmde.mmM;anmm-ﬁwmm mw
Loss-o!-Cfisite-Power occurs concurrently with a Design Basis Accident, * . Diessl Generator Sequencer will funchion 10 load the Camponant

which «as operating just prior 10 the event onto the Emergency Bus with ¢ mucmasmormesam«cmmhmlmm_fgn___

Saau:nst-dm-mmmwhchmm&ms.mmuuammmW%Mwmmwnmmm
1he Emerg® oy Bus within tOsxmm'ec&mcameMm nmmtmwm.mm’ﬂmemmm
dwis.onz Zomponent Cooling Water Pump onts the Emergency bus immediately. The se e s e witl ale autesber s

Comroma. Cosling wWater Pump when the ofo.en#wu_’ Compenenl Coclimeg Witer %‘:3 *rips or 3 load

Anernmaitmwmm.mCmmcmmmmummmmwummwm

Essentrat-Ohwileg,.

bher appreprede  mancal  loed shadding o He Erwmeccy Buses is c‘t-—v-\.pb"d~

1. rmmwmmwmmmqummummmm-ummnn.m
Lm-a-onmm.mmmmmmmmmamtmm.mmmumwm
mxu-na:Mmm.cmmammmmm«mummmmummmmm

mmgtSme(ZWmmam)achmumd Sequencer iogic will prohide automatic Inading of both 3 diwsion's SSW
Pumps

2 !VaLOCAmsmmDMMWW.mmSSNmﬂwmm.ﬂacmuwmm

3 ﬂmoSSWPumchoanzosmbymmm'mwm.mmmu-ammsaﬂmwSSWWMQ'.

The Sequencer will ioad the SSW Pymp :ommmmmuammwmmwsmaamm
runming signal (Normal Loss-of-Ots:te-Power sequence).

Amengment |
December 21, 1990
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. A seismically-designed dike or retention pond
of sufficient height/size capable of
preventing runoff in the event of tank
overflow/rupture

These design features ensure prevention of both release
of radicactive liquids and flooding of areas surrounding
the condensate storage tank.

CESSAR-DC Section 9.2.6.2 wilil be updated to more clearly
define the condensate storage tank design features.
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3 Other Miscellaneous Condensate Quality Drains

The following functional reguirewents are met to provide a
reliable system:

A. The minimum capacity of the condensate storage tanks |is
based on the maximum condensate usage during startup (e.g.,
maximum steam generator blowdown level x startup duration)
plus a 100% margin.

B. A minimum of two condensate storage tanks are provided,

- Two pumps are provided for recycling Jach to the degasifier
located in the demineralized water makeup system.

. - &A™
D. The condensate ntoraqcéftanxs are to be constructed of
stainless rteel.
E. Stainless steel floating covers are recommerded to minimize
air ingress.
F. A failure of a Condensate Storage System component connected

to a safety-re ated system does not affect the safe shutdown
or accident mitigation function of the safety-reloted
system.

G. System leakage or storage tank failure will not resuilt in
unacceptable environmental effects. L rferd from NérT pave

H. Condensate Storage Tanks are provided with overflow lines
which are large enough to handle any storage tank cvertlow
and route that overflow to the Turbine Building sump.

9.2.6.3 Safety Evaluation

The Condensate Storage System is not safety-re.ated bhecause the
assured source of water for the emergency feedwater system ieo
provided by the Emergency Feedwater Storage Tanks. The safety
analysis is, therefore, not affected by the design of the
Condensate Storage System.

9.2.6.4 Inspection and Testing Requirements

Prior to startup, all piping is flushed and hyirostatically
tested in accordance with applicable codes and standarus. Systen
operability is verified by placing the system into operation
prior to fuel loading. After startup, rouline visual inspection
of the system components and instrumentation is adeguate to
verify system operability.

Amendment 1

December 21. 1990



Append the following to wsectior 9.2.6.2, functional
regquirements item G. (location as indicated on page 9.2-61):

The Condensate Storage Tank, located in the Yard, is also
designed to meet with the roquirolontl of NRC Rogulatory Guide
1.143, Design Guidance for Radios
Cooled Nuclear Power Plants. Specifically, the Condensate
Storuqo Tank has the following desinn features:
Liguid~level monitors, with local and control room
high-liquid~level alarms.

. Radiation monitors, with local and contrel room
alarms.

. Tank overflow, drain, and sample lines routed to
Turbine Building sump.

. A seismically-designed dike or retention pond of
sufficient height/size capable of preventing runoff
in t! event of tank overflow/rupture (cite

characteristic dependent).



Question 410,113

(9.2.8)

a. A P&ID should be provided for the Chilied Water Systens
(CWE8) to allow for a review of system isolation between
the essential and normal portions of the CWS. The sketch
provided is inadeguate to support a review of the design
adequacy of the systen,

b. The Safety Analysis should indicate that the Essential
Chilled Water System would be protected from pipe breaks,
pipe whip, tornado missile damage, jet impingement or
severe environmental conditions. Please provide this
information.

Eesponse 410,113
12.2.9)

a. Flow Diagrams are attached for the Essential and Normal
Chilled Water Systems.

b. The Essential Chilled Water System shall be protected

from the ripe breaks, pipe whip, tornado missile damage,
jet impingement or severe environmental conditions.

A mark-up of CESSAR~DC Section 9.2.2.3 is attached and will be
incorporated in a future amendment,
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B. Other Buildings using NCWS:

1. The NCWS consists of two 100% capacity circuits each
comprising two chilled water pumps, two 50% chillers,
one air separator, one compression tank, and associated
air handling units.

2. The system is designed to provide an adeauate quantity
@f chilled wvater to the air-handling vnits at a maximum
©f 42°F leaving water temperature from the chiller, and
& maximum of 10°F AT across the chiller.

- Each pump suction is connectrd to a common return
header while each chiller discnarge is connected to a
common supply header.

4. The condenser of each water chiller is cooled by the
plant CCWS system durirg all nocmal operating
conditions.

$. Each chiller/pump combination is cross connected in
order that each pump can serve each chiller in a given
room.

6. The system incorporates features that assure its

reliable operation over a full range of normal plant
operation. These features include the installation of
redundant principal system components.

2:3.,9:3 Safety Evaluation

9.2.9.3.1 ECWS

The ECWS is designed to provide chilled water at the regquired
temperature and flow rate.

The ECWS is divided into two trains, each supplied with redundant
power sources and redundant essential cooling water system
trains. No single failure can impair the ability of the system
to function.

The ECWS is designed to Seismic Category I criteria.

The ECWS is provided with sufficient access and remcvable
insulation to permit visual inspection of the piping and
equipment surfaces.

The ECWS 1is protected from missiles by means of physical
separation of redundant units and by use of adeguate building
structure where it is located.

Add Inser? 1
Amendment 1

[E

9.2-6% December 21, 1990



Insert 1

The Essential Chilled Water System shall be protected from pipe

breaks, pipe whip, tornavo missile damage, jet impingement or
gevere environmental conditions.



Question 410.114

Part (a) .0 the response tec Question 410.81 referenced
CESSAR Figure 9.3.1-1 which had been incorporated in
A?ondnont 1.  Pleare respond to the following on this
figure.

1. Confirm that the outboard motor-operats i
containment isclation valve and the associated
inboard check valve represent the only safety-
relatec portion of the Compressed Gas Systenm,

2. The figure reflects three (3) instrument air
compressors while Section 9.3.1.2.1 states that
"Instrument air is supplied by two, 100% capacity
instrument air compressors."

3 This figure does not indicate whether valve
operators are manual, motor or air operated. This
information is needed to determine the isclation
capability provided by the design.

Part (b) to the response to Question 410.81 indicated
that Table $.3.1-1, "“Active Safety-Related Components
Serviced by Instrument Air", had been included in
Amendment I. This table was not provided with Appendix
I and revisions to Section 9.3.1 do not include any
reference to this table.

Part (¢) to the response to Question 410.81 stated: "To
assure separation of the air systems, the systems have no
interconnections." However, Saction 9.3.1.2.2 of the
CEFSAR (Amendment 1) indicates: "In the event of low
instrument air pressure, the Station Air System will
automatically supply air to the Instrument Air Systenm.
This air will be supplied through two oil removal filters
to the instrument air compressors discharge header".

The text in Section 9.3.1.2.1 is inconsistent with the
response to Question 410.81, Part (c) cited above. 1In
addition, the connection between the IA System and the
Service Air Eystem could not be identified on Figure
9.3.1=1.

The CESSAR should be revised to address the fellowing
questione on the design of the Compressed Air Systenm.

) 8 Confirm that the Instrument Air System is not
safety~-related and not seismically qualified
[except as noted in Item (1) of Question (a)
above.)

2. Is the Instrument Air sSystem to operate with one
compressor operating at a time? 1If so, is there a



Question 4i0.114 (Cont'd)

setpoint which would actuate the other (or one of
the other two} compressors? Jt cne IA compressor
is cperated at a time, would the failure of this
operating compressor result in the movement of all
safety-related (and non-safety related) air
operated valves to their fail-safe condition?
Would this increase the probability of shutdowns
during nor=s! ~=~-cation?

- | Provide P&IDs for the Station Air System and
Breathing Air Systen.

4. Figure $.3.1-1 indicates that, except for a single
check valve, there is no separation between the
pertion of the IA System that supplies safety-
related componen’  and systems and the portion that
supplies non-safety related components and systems.
Could “his result {n an increased potential for the
failure of non-safety related valves to adversely
affect the operability of safety-related valves
(and, therein, cause more shutdowns)?

$. Section 9.3.1.1 indicates that the IA System will
provide cil free air to safety-related ccmponents.
However, the text does not identify whether this
will be achieved via filtration or the use of ‘dry’
compressors. This issue should be clarified.

6. Information provided in Part (d) of the response to
Question 410.81 should be incorporated into the
CESSAR for completeness.

The Standard Review Plan requires the air quality to
comply with gqualit' standerds specified in ANSI MC 11.1-
976 (ISA 87.3). The ANSI standard requires a dew point
for indoor installations %o be at least 10°C below the
minimum temperature expected. In addition, it specifies
that: "In no case, should tho dew point at line pressure
exceed 2°C (approximately 35°F)." Contrary to this
requirement, Section 9...1.2.1 indicated that the
Instrument Air System is to be dried to & dew point of
30°F to 39°F by refrigerated air dryers. The current
design does not, therefore, comply with the ANSI standard
and shou’d be justified.

Provide a 1list of instrumentation supplied by the
Instrument Air System, ldentify which of these
instruments are essential to safe shutdown or accident
mitigation, and evaluate the effects of loss of
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Question 410,114 (Cont’'d)

instrument air on these instruments. (This guestion was
previously submitted as Question 410.51.)

Response 410.114

s - s i e e i e e e e e e e e e i e

18 The Compressed Air Systems (Instrument Air, Station
Air, and Breathing Air) are non-gafety related with
the excepticn of the containment isolation valves
and associated piping which are Safety Class 2.
The Safety Class designations of the Compressed Air
Systems are reflected in the system P&lDs (CESSAR-
DC Figures 9.3.1-1, 9.3.1«2, and 9.3.1-3) and
CESSAR-DC Section 9.3.1.3 will be revised to
indicate the safety-related portions of the
Compressed Air Systems.

- I The Irstrument Air System consists of four
instrument air compressors. CESSAR~DC Figure
9.3.1-1 and Section 9.3.1.2.1 will be revised to
reflect four instrument air compressors.

3. The valve types and operators of the containment
isclation valves are shown in Figure 9.3.1-1. This
figure accurately reflects the isolation capability
of the safety~related portion of the Instrument Air
System. All other valves zre non-safety related,
and as such, specification of particular types of
opcrators is not necessary to make a safety
determination,

CESSAR~DC Table 9.3,1~1 "Active Safety-Related Components
Serviced by Instrument Air" will be included in CESSAR-DC
and Section 9.3.1,3 will be revised to reference this
table (attached). The attached revisions superseed those
presented in the response to RAl 440.60 (C-E letter LD~
91-024, May 16, 1991).

There are no interconnections between any of the
Compressed Air Systems of System 80+™. CESSAR-DC Section
9.3.1.2.1 will be revised.

1, CESSAR-DC Section 9.3.1 will be rev sed to confirm
the Instrument Air System is non-safety related
with the exception of the containment isolation
valves which are Safety Class 2, Seismic Category
1. The remaining portions of the system shall be
classified as non-seismic with the exception of
portions which may interact with safety-related
equipment or componeats. In this case, these

3
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Response 410,214 (Cont'd)

o

portions shall be classified as Seismic Categoury
II.

The Instrument Air System normally operates with
one of the four 100% compressors operating at a
time. The remaining compressors serve as standbys
and start automatically if the cperating compressor
canrot meet system demand. Controls are provided
such that the failure of the cperating compressor
does not result in th lire pressure decreasing
below the minimum pressuze reguiceil for component
operation. In additicn, adequate ¥ 2serve capacity
s provided in the air receivers co allow time for
standby compressors to start and recharge the air
receivers *to operating pressure following a
compressor trip. Therefore, failue of the
operating compressor does not increase the
probability of shutdowns duiing normal operaticn,
CESSAR-DC Section 9.3.1.2.1 will be reviseda to
reflect these design features.

P&IDs for the Station Air System and the Breathing
Air System will be included in CESSAR-DC as CESSAR-
DC Figures 9.3.1-2 and 9.3.1-3 and CESSAR-DC
Sections 9.3.1.2.2 and 9.3.1.2.3 will be revised to
reference these figures.

The Instrure.t Air System is a non-safety related
system and as such, provides a non-safety related
supply of compressed air to all air operated
instrumentation ana valve~r, Thereforz, no
separation is raquired between portinons of the
distribut.on piping which s.pply safety-related
¢ <ponents and port.ons supplying non-safety
related components. The check valve shown in
CESSA:-DC rigure 9.3.1-1 is not a reguirement for
separating *he supplies of instrument air as no
such re,£ .¢ 'nt is recessary for the Instrument
Air 8y-.ten The solenoids on pneumatically
operated :. .ve safety-related valves are the
safety-related means to ensure that these valves
fail to the safe position on loss of instrument air
and therefore, shall be classified as safety-
relited components.

CESSAR-DC Section 9.3.1.2.1 will be revised to show
that the instrument air compressors are of oil free
design.
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6. The information previously referenced in Part (d)
of the response to Question 410.81 will be
incorporated in CESSAR-DC Section $.3,3.3
(attached). The attached revisions superseed those
presented previously in response to RAl 440.60 (C-E
letter LD-91-024, May 1€, 1991).

CESSAR~DC Section 9.3.1.2.1 will be revised to indicate
the Instrument Air System utilizes regenerative desiccant
dryers to dry the compressed air to a dew point of =40°F
at line pressure. In addition, a statement will be added
to affirm the instrument air system shall be capable of
producin? compressed air of a quality commensurate with
the reguirements of ANSI/ISA-S7.3-1975 (R1981).

Instrument air is not required for any instrumentation
which is needed for accident mitigation or to reach safe
shutdc.r, Therefore, a listing of all instrumentation
suppli2! by the Instrument Air System is not provided in
CES. *%~DC and comp’ 3tion of such a list is not feasible
until specific components are identifieZ for procurement.

-
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9.3 PROCESS AUXILIARIES
9.3.1 COMPRESSED AIR SYSTEMS
9.3.1.1 Design Bases

The Compressed Air Systen consists of the Instrument Air, station
Air, and Breathing Air Systems. The Instrument Air sSystem
supplies clean, o0il free, dried air to all air operated
instruzentation and valves. The Station A.r Systen supplies
compressed air for air operated tools, miscellaneous eguipment,
and various maintenance purposes. The Breathing Air System
supplies clean, o0il free low pressure air to various locations
in the plant, as reguired for breathing protection against
airborne contamination while performing certain maintenance and
cleaning operations.

$.3.2.1.1 Codes and Standards
The conmpressed air systems and associated components are designed

in accerdance with applicable codes and standards. The design
conforms to General Design Criteria 1, 2 and 5 and meets the

intent of the Standard Review plan.
DELETE b ADD

9.3.1.2 System Description
INSERT |
9.3.1.2.1 *nstrument Air System
°f Instrumedt Air Sy is s

air is supflied by t
ors. The ompressor
€ive contamifants and
compresscr, the h comp: «spdd air
tercooler nd water ~Separatcr betore scharging
instrumen air recpiver. T aftercpdler cool
compressg€d air to within 10°9” of the 4 ' ‘
water~ System (JHCWS) teppErature,
repeVing any gpater condersbed in
péceivers smatth out ape pressur
receive:.s he instrufent air j
38°F by ALour refrig€rated aj dryers.
dryery” are provided on the” linen goj
dry the air © a deflign dew
rigerateg”air dryew€, the air
filter o particl
filters the 1ip#
thropdhout ¢
ingtrument the

100% caplcity ing
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zar-ous gases. Do

f dew poant
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outside

2 headers
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ered agai

or |

Amendment I
9,3«1 December 21, 1990
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9.3.1.2.1 Instrument Air System (CESSAR-DC Page 9.3-1)

INSERT 1;

A flow diagram of the Instrument Air System is shown in Figure
9.3:1~=1,

The Instrument Air Systerm consists of four parallel trains of
instrument air compressors and associated equipment. Each train of
equipment is capable of supplying the plant’s instrument air needs.
The Instrument Air System eguipment is located in the Nuclear Annex
with two instrument air trains located in each division. Each
instrument air train consists of an instrument air compressor, an
air receiver, and an instrument air dryer connected in series,

Each compressor is of cil-free, water-cocled design and is capable
of providing 100% of the instrument air regquirements for the
generating unit. Cooling water is supplied to the cor, "essors from
the Component Cooling Water System (CCWE). The compressors are
designed to cool the hot compressed air and remove water condensed
in the cooling process, Each compressor is furnished with an
intake filtc /silencer rated to remove all particles greater than
S microns (pm) . The compressor intakes are located in an area free
of corrosive contaminents and hazardous gases.

Puring normal plant cperating cenditions, one of the compressors is
selected for continuous cperation while the other compressors serve
as standbys and start automatically if the continuously operating
compressor cannct meet system demand. The compressor controls are
designed to allow continuous operation of any number of the
compressor motors with the compressors automatically lcsaded and
unloaded in response to system pressure, The controls alsoc permit
automatic start and stop coperation of any number of the compressor
motors in response tyu system pressure as evidanced by a pressure
drop in the instrument air distribution piping. The compressor
controls are designed such that failure of an operating compressor
will not cause system pressure to decrecase below the minimum

required system operating pressure, A compressor switching
arrangement allcows any one ¢f the compressors to be chosen as the
baze compresscr while the others serve as standbys. This

capability enables che compressors to have equal wear. Startup of
a standby compressor is annunciated in the control roum.

Downstream of each air compressor, the compressed air flows into an
e

instrument air receiver. The air rece.vers dampen pressure
fluctuations and serve as & pressure reservoir for sudden demands
on the system, The air receivers avre designed with adeguate

reserve capacity t¢c allow time for standby compressors to start and
recharge the air receivers to operating pressure following a
compressor trip. Contreol room indicators are provided for
individual air receiver temperature and mressure to slliow remote

I L AR A e L b e e e e e e AR



9.3.1.2.1 Instrument Aiyr Systen
&
INSERT 1: (CONT'D)
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Fmpressgl air ALlc s phrough An aftergboler and water paratoer
before gischarfing jAto a sthrion aigfreceivey. The atfercocler
cools Lhe hoyf comprfssed ajyf to wityfin 10°F Af the cofiventicnal
TECWY terpefature/ and tpf water separato removes/ any wate
conglensed JIn the fooling process. / The air/ receivers smcoth ofit
a presgfure sfrges. vownstrepfm of the air refeivers,
aticn £ir hepflers capfy staticy air thrfughout th plant.

9.3.142.3 Breaghing Air fystem

Brgathing Jair is Afupplied by two, VO3 capacyty breathing air
fmpressgrs., Dowfistream of each coypressor, fhe compr¢fssed air
lows irough ree filtgrs, an aftercoolerf and dryf

dischayging in a breat}ying air rfceiver whdch serve:

out e air fJow. The feceiver gischarge Jines Jjoi

breafhing aly to variofs locaticfs in the \uxiliary

ingide the gontainmenty

9.3:1.3 Safety Fvaluation DELETE AND ADD
INS

The Ccmpressed Air System is designed to provide dependable
sources of cornressed air for all plant wuses,. Sufficient
redundancy is provided to give a high degree of reliability to
the air supply at all times. Sufficient air recelver capacity is
provided to meet system high air demand transients.

5

ailure of the Compressed Air System will not render any safety
system equipment or its functio: inoperable. A loss of
instrument air during an accident or plant blackout would cause
all pneumatically operated valves in the station which are
essential for safe shutdown to fail in the safe position.
Therefore, the Compressed Air System 1s not relied upon for any
safe shutdown or accident mitigaticn function.

ADD INSERT 2
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CESSAR-DC Attachment (Refer to page 9.3-2)

INSERT A:
9.3.1.2.2 Station Air System

The Station Air System is shown in Figure 9.3.1-2. Station air is supplied bv
two, oil-free, 100% capacity station air compressors. Each compressor package
contains an intercooler, aftercocier, and moisture separators. The compressors
use cooling water from the TBCW system to cool the hot compressed air and any
water condensed in the cooling process is removed by the compressor moisture
separators and aut~matic drain valves. Downstream of the compressors the air
flows to air receivers which serve to smooth out pressure surges. The air is
then dred by one of two redundant station aii dryers prior 10 being
distributed throughout the nlant via station air headers.

9.3.1.2.3 Breathing Air System

The Breathing Air System is shown in Figure 9.3.1-3. Breathing Air is
supplied by two, oil-free, 1003 capacity breathing air compressors. Each
compressor package contains an intercooler, tercocler, and maisture
separators. The compressors use cooling water from the TBCW &; .em to cool
the hot compressed air and any water condensed in the cooling process is
removed by the compressor moisture separators and automatic drain valves.
Downstream of the compressors the air flows to air receivers to smooth out
pressure surges. Breathing air purifiers are provided downstream of the
receivers to purify the air t) meet ANSI/CGA G-7.] requirements. The purifier
discharge lines join and supply breathing air to various locations in the Nuclear
Annex and inside Containment.
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9.3.1.3 safety Evaluation (CESSAR-DC Fage 9.3-2)

INSERT 2.

™ha Instrument Air System, Station Air System, and Breathing Air
stems are non-safety related systems with the exception of the
LHtainment isclaticon portion of the systems. The containment
Jplation valves and associated piping are designated Safety Class
Seismic Category I.
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DELETE MDD ADD INSERT 3

instyUment r JComppéssors d air dpfers can/be manua
by th Clasy E dies generapOrs durjfg a los

ially gfring Control /Room evgluation gbincident Aith
of fsite Jfowver,. The religble pow source /for ¢t
pompresspfs in thMs case 4s the Cladss 1E difsel genepdtors, a

intergbolers, /and oil/coolers As the omponent £Looling Wat
)’s m'

—.

9.3.1.4 Inspection and Testing Requirements

The instrument air system precperational testing and‘ inspecti
18 in accordance with intent of Regulatory Guide prior

initial operation. The air at the discharge of the air dryers

Y
of

powe This frovisiop’ is made/to faci)tate shu Sown,

a
he
nd

he re¢liable ooling /water furce fg the tnrcoolcrs!/

1.68.3

on
to
is

checked and verified to have an acceptable dew point,
Periodically, the air at the filter discharge is tested for dew

peint and particulate contamination. Air samples are taken

at

selected remote locations on the instrument air system and

checked for oil and particulate matter as recommended
Regulatory Guide and in accordance with

in

e ——— Adeguate \cperating performance monitoringf by the

operator assures system\Untegrity. J
led. % ANSL/ISA-57.%- 19715 (1981
, Y S Instrumentation Requirements ‘/ ¥ (l ’ )

Sufficient instrumentalion is provided to monitor system
perfcrmance and to control the system automatically or manually

under all operating conditions.

Amendment E
23 December 210,
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£.3.1.3 Safety Evaluation (CESSAR-DC Page 9.3-2a)

INSERT 3: (CONT'D)

Unintentional actuation of the active, air operat2d Component
Cooling Water System (CCWS) valves due to a loss of instrument air
will not restrict the plant’s ability to achieve or maintain safe
shutdown. The pneumatically operated CCWS valves which serve to
isclate nonessential portions of the system are not required for
safe shutdown. As nonessential isclation valves, they isolate
portions of the CCWS which are not regquired for safe shutdown and
are designed to fail closed. The air operated CCWS flow control
valves are required to fail to the open position insuring system
operability for safe shutdown aud accident mitigation. Excessive
flow is prevented by use of travel stops on the valves should they
fail cpen.

The pressurizer spray contrcl valves on the reactor coolant system
are not required for safe shutdown., The safety depressurization
gystem provides a safety oqrade means for depressurization to
achieve safe shutdown.

The letdown isolation valve and letdown backup isolation valve on
the Chemicasl and Volume Control System (CVCS) are system isolation
valves and are not essential to achieving safe shutdown. These
valves fail closed on loss of instrument air. This is their safe
position which prevents further letdown should there be a break in
the letdown line.

The instrument air compresscrs and air dryers can be manually
powered by the Non-Class 1E Alternate AC Source Standby Power
Supply during a loss cof offsite power. This provision is made to
facilitate shutdown, especially ducing a Control Room evacuation
coincident with & loss of offsite power. The reliable power source
for the compressors in this case is the Non-Class 1E Alternate AC
Source Standby Power Supply, and the reliable cooling ..ater source
for the compressors is the component cooling water system.
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Figure 9.3.1-1

Instrument Air System Flow Diagram

(Reference drawing no, 1248-00~1607.00 F422-01 has been
completely revised, see revision P2 for figure
development)



COMPONENT CESSAS. DC
HUMBER FrounsE
MAIN STEAM SYSTEM
SG-140 1012
SQ-141 012
$Q 160 10.1-2
841581 w02
SG- 183 w12
SQ- 169 012
MAIN FEEDWATER SYSTEM
8Q3.- 130 101.2
89 132 101-2
995-13% 0.2
Sa-137 10.4-2
8172 1012
8Q. 174 1012
83178 1012
s5G-177 10.1-2

TABLE 9511 (Page 1 of §)

ACTIVE SAFETY FLLATED COMPONS NTS SEFVICED BY INSTRUMENT AR

DE SCRIFTION

Ligin Stear lsolation Valve
Main Seam lsolation V.dve
Main Siaam lsolation Vatve
Main Steam lsolation Valve
MSIV Bypass Valve

MSIV Bypass Valve

Main Feedwater Isolation Valve
Main Feedwater lsolation Vaive
Main Feadwate: isolation Valve
Main Feedwator lenigtion Vatve
Maii Feedwater holation Vaive
8ain Feedwals: isolation Vatve
Main Ferdwater Isotalion Valve

Main Feadwaisr molation Vahe

EMERGENCY FEFDWATER SYSTEM

EF-108

£F-108

Wev 1

10401

Stexm Supply isotation Yake

Sweam Supply lsolation Vaive

Containm st leotatior

Contarmmant lecigion

Containment lsoiation

Crontainmant lsolaiion

Containmeni isotation

Containmeni leniation

Containmen! isolation

Containment lscia~on

Bupply Team 10 EFW Turk

Supply Steam 10 EF N Turd
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CESIAR DO
FIOURE

TARMES21-1(Fage 2 o 5)

ACTIVE SAFETY SELATED COMPONENTS SERVICED BY MNSTRURS T AR

DESCIaPTION

EMEROENCY FEEDWATER SYSTEM (CONT'TH

EF-112

EF-113

10491

Steam Supply Bypasa lsol vaive

Stearn L apply Bypass Isol Vaive

COMPONENT COOLING WATER SYSTEM

CC-100

CC-101

CC-102

CC-103

cC-110

CC-112

CC-122

CC-123

CC 200

cc-201

©C-202

CC- 203

cC-210

cC-212

cc-222

822

22

9221

9221

8221

9221

8221

8221

9221

8221

9221

822

82249

9221

9221

COWS Hx ‘A Bypass Vaive
COWE Hx 18 Bypass Valve
Non Esst! Spply Hdr leol Vaive
Non Esstt Rtrn Hdr tsol Vaive
SDC Hx : Control Vaive
Spent Fus! Pool CW Cir! Valve
Non Esstl Spply Hd. ol Vaive
Non Esetl Rirn Her lsol Valve
COWS Hx 2A Bypasc Valve
CCWS #ix 28 Bypass Vaive
Non Esstl Sprly Her lsol Valve
Non Eseti Rirn Hdr isol Vaive
SOC Hx 2 Coniroi Vaive
Spent Fuel Pool CW Crrl Vaive

Non Esstl Spply Hdr isol Vaive

BAFETY 1%* ATED
ACTIVE £ UNCTION

Priming Steem to EFW Turb

Friming Steam 1o EFW Turb

Syeiem leoiation
System Isoiation

=0l Non Esetl COCW Flow
tsol Non Esstt COW Hars
Flow Convaol

Flow Controt

sol Non Esett COW Flow
oot Non Esstl CCW Hdrs
System lsoiation
System lsolation

te 1 Non Essti GOW Flow
feo! Non Esatl CCW Hdre
Flow Control

Flow Control

teci Non Festl CCW Flow
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C c C
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TABLE 93.1-1 (Fage 50! §)

ACTIVE SAFETY 1 ATED COMPONENT S SERVICED BY INSTRUMENT AN

COMPONENT CESSAR DC DE SCHIFTION
NUMBER maune

COMPONENT COOLING WATER SY STEM (CONT D)
cCc-223 9221 Non Esstt fitrn Hdr isol Valve
REACTOR COOLANT SYSTEM
AC- 100E 5123 Pressurizer Spray Cirl Valve
RC100F 6123 Prasswizer Spray Tl Vaive

CHEMICAL AND VOLIIME CONTROL SYSTEM

CH- 508 6341 ACP CBO Containment lsol Vaive

CH-508 934 RCP CBO Containment iso! Valve

CH-618 8341 Letdown lsolation Valve

CH 618 9241 Letdown Backup olation Vahk

C-523 9341 Letdown Containmant lsol Valve

CH-580 9341 ROT isolation Vaive

CH-681 2341 RDT Suction t=oistion Vaive

CH-€80 834 BMWS 15 RDT lolation Valve
SAFETY INJECTION SYSTEM

Si-882 632-1A SIT FilliDrain CIV

SAFETY PELATED

sl Non Eestl COW Hdra

System iroiatinn

System Isolation

Cor*ainment Isotation
Containmreni isolation
Systam leolation
System tolation
Containment 'solation

Contalnment e ‘stion

NOFSAAL LOSS OF AR SAFE

FOSITION _ FARED POK/ON _ POSITION

O c C
c C c
C C c
o C C
O c C
O C C
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TABLE 9311 (Page 4 of 5)

ACTIVE SAFETY RELATED COMPONENT S SEFVICED BY INSTRRMENT AR

COMPONENT CESSAR DC OF SCFIPTION SAFETY FELATED NN LOSS OF AR AFF
NUMBER __POURE S e ACTVE FUNCTION _POSITION  FARED POSITION _ POSITION
CONTAINMENT PURGE SYSTEM
Hi Vot Cont Purge Sys Spply #1
948 Onisice Containment Isolation C c c
easn tnside Cortainment fsolation c c c

Hi Vot Cont Purge Sys Soply #2

s48 Otside Contaimment holation c c c

- g4as Ineidn Containment Isotetion c c c
Hi Vol Cont Purge Sys €xhet #1

948 Outside Containment isotation c c c

94m inside Containment Isolation c c c

Hi Vol Cont Purge Sve Exhet #2

- ees 8 Onstwide Containment tsolation C C C
e Inaids Containment lsotation c C c

Lr Vol Cont Purge Sys Supply
- o4 6 Owuraide Containmen! lsolation C C &

Lo Vol Cont Purge Sys Exhaust
- RN Outside Containment isalation C Cc Cc

- CE R insida Containment leolation C C C
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TABLE ©3.1-1(Page 6 of 5)

ACYIVE SAFETY RELATED COMPONENT S SERVICY D BY MNSTRUSSE NT AR

COMPONE NT CESSAR DC 0§ SCRIPTION SAFETY RE(ATED NOfSaAL LOSS OF ANt
AR 1 o ACTIVE FUNCTION  POSITION  FARED POSITION
CONTAINMENT COOLING SYSTEM

CVA! Cond Drn Hdr CIV
- Outside Containment lsotation o C
- inside Containment Isolation o C
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Question 410.115

The figures provided in Section 9.3.2 do not indicate
where changes in system component safety classification
occur. In particular, Figure 9.3.3-1 does not show the
ciassification for the containment isclation valves and
penetrations. Additionally, the check valves which
provide backflow protection for areas containing safety
related egquipment should be Safety Cl.ss 3 and Seisnmic
Category I. The classification for these components
should also be provided on the appropriate figures,

Table 3.2-1 identifies the sump pumps for the reactor
building subsphere as being Safety Class 3 and Seismic
Category I. The figures in Section 9.3.3 do not
indicated that these pumps are so classified. Modify
both the text and the figures to indicate that these sump
pumps are Safety Class 3 and Seismic Category I.
Additionally, the instrumentation reguired to control
these pumps must alsc be identified as being safety
related since the pumps provide flood protection.

The text and Figure 11.2 indicate that there 1is a
separate eguipment drain system, discharging to the
Equipment waste Tanks. Howevey, the dralnage system
(with the exception of the Diesel Generator Sump Pump
System) is not discussed to the same level of detail as
the floor drainage system. Similarly, several inputs to
the drain headers are identified in the several sheets of
Figure 11.2-1 for which no system description or P&lIDs
are provided, particularly the Turbine EBuilding and
Radwaste Building drain systems. Identify whether these
portions of the drain system are to be included within
the scope of the CESSAR System 80+, 1f so, provide
system descriptions, safety evaluations, and P&lIDs for
these portions of the system. If thes« portions are to
be considered beyond tha scope c¢f the standardized
design, provide a set of interface criteria for the plant
specific applicant that will allow for the design of a
system that will meet the requirements identified in SRP
Section 9.3.3.

Figure 11.2-1 refers to Auxiliary and Fuel Building
discharges to the eguipment and floor drain headers.
This is not consistent with the figures in Section 9.3.3
which refer to Nuclear Annex and subsphere sumps. Verify
that the references to the Auxiliary and Fuel Building
discharges are in fact the discharges from the areas
identified in Section 9.3.3.

S —
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Response 410.115

The P&IDs in Section 9.3.3 will be revised to include
safety classifications of components and piping. The
Safety Class 3 designation will also be shown for the
backflow check valves provided for flood protection of
areas containing safety-related equipment. These
revisions will be included in a future amendment to
CESSAR~DC.

CESSAR~-DC Section 9.3.3 will be revised to indicate that
the Reactor Building Subsphere floor drai» sump pumps and
their associated instrumentation are classified as Safety
Class 3. As stated above the P&IDs for the Reactor
Building Subsphere floor drain system will also be
revised to reflect the appropriate rafety classification
of the system. These revisions will be included in a
future amendment to the System 80+™ CESSAR-DC.

The Equipment and Floor Drain System is within the scope
of System 80+. As the text and Figure 11.2-1 indicates,
the egquipment drain system is a segregated drain system
to ensure separation of eguipment waste-guality ligquid,.
As stated in CESSPR-DC Section 11.2.2.1, Figure 11.2-1 is
a simplified procesgs flow diagram intended to show
general inputs to a equipment waste header and
subsequently the equipment waste tanks. The level of
detail provided is based on the safety significance of
the subsystems. The safety evaluation for the Equipment
and Floor Drainage System is provided in Section 9.3.3.3
of CESSAR-DC. The turbine building and radwaste building
eguipment and floor drainage systems are discussed in
CESSAR-DC Sections 9.3.3.2.4 and 9.3.3.2.5, respectively.
Additional information concering the turbine buiiding
floor drain sump is given in CESSAR-DC Section 92.3.s.2.
The design commitments for these portions of the system
are given in the above CESSAR-DC Sections.

Figure 11.2~1 will be revised to accurately reflect the
names of the designated inputs to the floor drain waste
header and tanks. These revisions will bo consistent
with the text and figures of CESSAR-DC Section 9.3.3.
These revisions will be included in a future amendment to
the System 80+™ CESSAR-DC.

NI



csssAR g{gﬁ:"c"m:\ttachment ALWR-346

NEL RAT 44L.115

Reactor coolant guality water frem valve and equipment leakoffs,
drains, and reliefs within Containmaent are collected in the
Reactor Coolant Drain Tank. The tank is part of the CVCS Systenm
and is cdescribed in Section 9.3.4.

Low radiocactivity condensate from the Containment Coolers is
routed to and collected in the Containment Cooler Condensate
Tanks. Figure 11.2-1, Sheet 7 is a simplified flow diagram of
the containment cooler condensate liguid waste management system.
Condensation from the coolers collects in drip pans under the
coolers, runs into a header that connects all the coolers, leaves
Containment and enters one of the condensate tanks.

9.3.3.2.2 Reactor Building Subsphere

fFigure 9.3.3-0 shows the flow diagram for the Reactor Building
Subsphere floor drains. The Reactor Building Subsphere floor
drainage system is divided into four separate drainage
subsystems, one subsystem for each gquadrant of the building. No
common floor drain lines are provided between quadrants or
divisions.

Each quadrant is provided wiil a floor drain sump, independent of
the sumps serving the othier guadrants. The separate floor drain
headers empty into the sumps, each of which is egquipped with two
100%~-capacity sump pumps. The sump pumps operating automatically
under control of level instrumentation in the sump, pump the
collected waste from the sump to the Floor Drain Waste Tanks.

The Reactor Building Subsphere floour drain sump pumps are safety
grade pumps reguired to collect leakage from the Engineered
Safety Feature (ESF) pumps and to prevent flooding of the ESF
pump rooms. The pumps are normally powered from their respective
guadrants electrical channel. 1In the event of loss of offsite
power, the sump pumps are powered from the diesel generators.

The Reactor Building Subsphere is physically separated into
quadrants by walls containing no unsealed penetrations up to

elevation 6€5+0. This assures each trair. of safety-related
egquipment necessary for safe shutdown is isolated from a
p~tential flood occurring in an adjacent gquadrant. Above

e.evation 65+0 the subsphere is physically separated divisionrally
such that a potential flood in one division is prevented from
flooding the other division. Curbs are provided at the aigher
elevations to further aid in the prevention of cross~floocding.

Backwater valves throughout the floor drain sys+ur prevent
backflow into safety-related eguipment areas. Bacfuvirer 1. 25 o
Ly AN rBAriiit A Sl IR TR T L u’_-k/s-a::;o‘__r‘l,._ s R R "/‘,;_ 2
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The Reactor Building Subsphere egquipment drains are directed to
the Egquipment Drain Tank or the Egquipment Waste Tanks depending
on waste guality and activity.

9.3.3.2.3 Nuclear Annex
The Nuclear Annex is composed of five areas:

. Contreol Complex Area

Fuel Poo! \rea
Maintenance/Outage Area
Main Steam Valve Houses
Diesel Generator Buildings

LS L SN

Figure 9.3.3-3 is the flow diagram for the Nuclear Annex floor
drainage system. The Nuclear Annex is divisionally separated by
walls with no unsealed penetrations up to elevation 65+0. The
Nuclear Annex floor drainage system i. divisionally separate
having nc commen drain lines between divisions. Each division is
provided with its own floor drain sump which collects floor
drainage from its respective division. Each sump contains two
full capacity sump purnps which pump the collected sump wastes to
the Floor Drain Waste Tanks.

e e g e e e
.The equipment and floor drains of the Diesel Generator Buildings':
. are separate from the other Nuclear Annex drains. Floor drain |
' wactes collect in the Diesel Generator floor sump which is ¢

equipped with two full capacity safety gracde sump pumps. These
- pumps are reguired to prevent flooding of the Jiesel generators
. and are powered from the diesel generators in the event of loss -]

of offsite power. Floor drain wastes are directed to the Floor
:

N - - - . W > —
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The Main Steam Valve House is provided with its own floor drain
sump to collect floor drainage within this area of the Nuclear
Annex.

Recoverable reactor coovlant gquality water outside the Containment
Building from selected eguipment drains, valve leakoffs, and
eguipment reliefs drains to the Equipment Drain Tank in the
Nuclear Annex.

The emergency feedwater pump rooms are physically separated from
the Reactor Building Subsphere. Access to these rooms is
provided from the Nuclear Annex. The Equipment and Floor
Drainage System collects and detects Emergency Feedwater System
(EFWS) leakage which may originate in each EFW pump room and
areas containing EFW system piping where a moderate or high
energy pipe rupture is postulated. The EFW pump room floor

Amendment I
25 December 21, 1990
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9.3.3.2.5 Radwaste Building

The Radwaste Building egquipment and floor drains are segregated
and collected separately. The Radwaste Building is provided with
a floor drain sump which collects floor drainage from the
building. The sunp is provided with two full capacity sump pumps
which automaticaliy pump the collected waste to the Fluvor Drain
Waste Tanks.

Equipment waste from the Radwaste Building is directed to the
Equipment Waste Tanks.

9.3.3.3 Safety Bvaluation

The Equipment and Flocr Urainage System has been caref\ ly and
rigorously designed tc accomplish the necessary segreg..ion of
liquid wastes as required by the Liquid Radwaste Systen,

Drains are sized for draining of their cerresponding ecquipment.
Sump sizes and sump pump capacities are compatible to eliminate
undesirable sump pump cycling operation.

Suup pump capacities are sized large enough to handle the maximum
leakaze rate into their respective sumps. Operators will be
alerted of abnormal quantities of water being released to the
Equipment and Floor Drainage System by comparing pump discharge
pressures and flows to the calculated and experimental flows and
pressure drops. Leakage detection devices will also be used in
applicable component areas.

All piping capable of flocding componenis needed for safe
shutdcwn and accident mitigation is designed for Seismic Category
I. This minimizes the potential for flooding safety-relatec
components. .

J\‘\,l/ Lasiiipewid .n:,"r-.mza?,fmv____, 'DJ-—!.fvr ldo s B

The Reactor Building Subsphere floor drain lumgp!cnllecu—aeal

Jeakage from-the ESF-pumpe—and—the pumnps.{ are safety-grade to

prevent flooding of the ESF pump rooms. The pumps are powered

from the diesel generators in the event of loss of coffsite power.
P L L Lt T N et .

e —— —
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The Diesel Generator Building tloo;/ﬁr51n Sunp pumps are safety
grade to prevent flooding of the diesel generators. These pumps
., are also powered from the diesel generators in the event of loss
»Of 9—:{31’33 po/‘{er. "\\—/’A /«\_._——/“\___—A '/’A\____,r "‘\-.__, ~ ol
The Nuclear Annex and Reactor Building Subsphere divisiens are
physically separated such that flooding of one division will not

S

affect the other divisien. The Reactor Building Subsphere is |

further separated by quadrants up to elevation 65+0. This
assures trailn separaticn of safety-related equipment necessary

Amendrment
8, 3-27 Decentcer 2
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Quescion 417.116

{9.4.2)

The system diagrams indicate that each fresh air intake
is isclated from ductwork used by the other inlet by a
single damper. Reconcile this design with the single
failure criterion.

The system diagrams indicate that the by-pass for the
emergency filter trains are separated from the balance of
the system by a single darper. Provide justification as
to why two dampers not needed to meet the single failure
criterien?

Provide P&IDs showing redundant smoke, toxic gas and
radiation monitors for the control room system.

Table 9.4-2 presents flow data for contrcl room-related
areas which appear to be flows through recirculation
units located in those areas. 1s this the proper
interpretation of the data for the control room
mechanical egquipment room, the operation support center,
the men and women change rooms, the break room, the shift
assembly and offices area, the radiation access control
area and the essential electrical room?

What are the desiyn values for air flow rates for all
flow paths in the control building for normal and
accident conditions? Your response should include areas
shown in Figure 9.4-2, such as the essential electrical
room, for which normal inlet flow is indicated but for
which the exit flow path is not identified,

Are fresh air intakes protected against the effects of
high winds, rain, snow, ice and trash?

Regulatory Guide 1.52 specifies placement of HEPA filters
pefore and after carbon adsorbers in the atmospneric
clean-up system. Provide a justification for the use of
a single HEPA filter in the proposed design.

Are the ducts leak tested in accordance with ASME/ANSI-
N5097?

What is the maximum hydrogen concentration in battery
rooms served by thic system?

This section does not provide an explicit statement as to
the seismic category of the control building and the
control building does not appear in the list of
s*ructures in Table 3.2~-1. What is the seismic category
of the control building?
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Table 3.2-1, titled, Classification of Structures,
Systems and Components, does not list dampers for the
control building system. Is the tuble, as provided in
Amendrent 1, complete for all ventilation systems and all
components? 1f not, provide a complete listing of
ventilation system components reqguired in Table 3.2-1.

Eesponse 410.116
192.4.1)
a. The Control Room HVAC System is revised to provide two

isolation dampers at the outside air intakes. A revision
to CESSAR-DC Figure 9.4-2 is attached.

The Control Room HVAC System is revised to provide two
air operated dampers designed to fail closed in the
filter train bypass. A revision to CESSAR-DC Figure 9.4-2
is attached.

The smoke, toxic gas and radiation monitors for the
Contrel Room HVAC System are shown on the a*tached mark-
up of Figure 9.4-2.

Yes, they are the flows through the recirculation units
for their respective areas.

The flows in Table 9.4-2 for areas such as essential
electrical rooms are recirculation flows, common for
normal and accifont conditions. The inlet flow path is
provided for smose purge and air replacement using smoke
fans.

The fresh air intakes are protected against the effects
of tornadc-generated missiles, wind-generated missiles,
rain, snow, ice or trash.

The current design provides for a post-filter, which is
a HEPA, section downstream of the carbon adsorbers for
removal of carbon fines from the air stream.

The ductwork is leak tested in accordance with ASME/ANSI-
N509~1989.

The battery rooms have exhaust systems designed to
maintain the hydrogen concentration below two percent.

The control building is a Seismic Category 1 structure.
The control building is included in the Nuclear Annex
Building Structure in Table 3,2~«1,

The Table 3.2-1 will be completed and included in a
future amendment to CESSAR-DC.

2
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These responses will be incorporated into CE3SBAR-DC Section
9.4.1 in a future amendment. A markup of this section is
attached.
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In the event of & fire, area fa detectors will soLad an alarm
in the .ontrol room and the supply fan may be deactivated
manually if required. Smoke removal is then manually initiated
from the Control Room or the Remote Shutdown Room by a smoke
exhaust fan, outside makeup air and associated ductwork and
control dampers.

The Containment, the Subsphere area, the Fuel Building, the

Nuclear Annex, and the two Diese)l Buildings are ventilated,
’ heated and cocled with 100% outside air systems. The supply and
‘ exhaust fans are available for smoke control. The Control

Building area has dedicated smoke control fans. The Turbine
: Buiiding ventilating fans are available fcr smoke control.

Table 9.4-3 tahbulates the RCS insulation heat loads within the
Centainment.

Table 9.4-4 tabulates the data used for Chapter 15 offsite and
control room dose analysis.

Table ¥.4-5 tabulates the heat loads from NSSS Support Structures
within the Containment.

9.4.1 CONTROL BUILDING VENTILATION SYSTEM

9.4.1.1 Design Basis

The vontrol Building Ventilation and Air Cenditioning Systems are
designed to maintain the environment in the control room envelope
and balance of control building within acceptable limits for the
operation of unit controls, for maintenance and testing of the
controls as required, and for uninterrupted safe occupancy of the
control building area du-ing post-accident shutdown. These
systems are designed in accordance with the reguirements of
General Design Criteria 2, 4, 5, 19, and 60. Refer to Section
6.4 for further inforr tion regarding controcl room habitability.
The control building :onsists of the riin control room, the
technical support cuiter, the computer room, the electric
switchgear rooms, offices, and mechanical support equipment areas
8 shown on Figure 9.4-2. The Centrel Sulding 3 & sesm ¢ cedegory

a4 Straclhare,

The control room, and other support areas are designed to
maintain approxiiately 73°F to 78°F and 20% to 60% maximum
relative humidit . The battery room is designed to maintain
approximately 77 F. The mechanical egquipment room is designed %o
maintain a maximum temperature of 104°F. All other areas are
designed to maintain a maximum temperature of B8S°F. These
conditions are maintained continuously during all modes of

4
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operation for the protecticn of instrumentation‘and controls, and
for the comfort of the operators. Outdocr design conditions are
given in Table 9.4-1.

Continuous pressurization of the contreol room and the connecting
offices is provided to provent entry of dust, dirt, smoke, and
radicactivity originatiny outside the pressurized zones in
accordance with the intent of NUREG-0700 reguirements.
Fressurization is maintained slightly positive ielative to the
pressure outdcoers and in surrounding a-eas.

Outside air for pressurization is taken from either of two
locations such that & scurce of uncontaminated air je¢ availuable
regardless of wind directien. Each air intake is located as far
away from the diesel generator exhaust as practical. All outside
air is filtered.

Each cutside air intake locaticn is mcnitored for the presence of
radicactivity, toxic gases, e.a., chlerine, and products f
compustion. Isclation of tue outcide air intake occurs
automatically upon indication of high radiation level, high
chlerine concentration or smoke concentration in the intake.
Shoulc beth intakes close, the operator can override the intake
monitors and by inspection of the control room readouts select
the least contaminated intake. This will ensure pressurization
of the control room. | d

Each outside air intake is provided with -~'tornade isclation
dampers to prevent depressurization of the contrcl roem and the
control reooim area during a tornaao.

All essential air conditioning and ventilation equipment is able
to perform regquired safety functions assuming the worst single
failure of an active component concurrent with a loss of offsite
power.

All essential air conditioning and ventilating eguipment,
ductwerk and supports are designed to withstand the safe shutdown
earthguake. In addition, this equipment is protect:i from the
effects of internally generated missiles, pipe breaks and water
spray. Essential electrical components re~.ired for the heating,
cooling, and pressurization of the cont.nl room during accident
conditicns are connected to emergency Class 1E standby power.

Instrumentation is provided for the air conditionir~ systems to
control and indicate the temperature, and to indicate
radicactivity levels. Early warning icnization-type asmoke
detectors are located in the supply, return and outside air
ductwork serving the Control Room Area Ventilation System,

Amendment E
&3 Pecember 230, 1988
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particulates and potential radicactive iodines from a portion of
the return air, and delivers the filtered air to the inlet of the
main air-handling unit.

The Techiical Support Center air-handling system consists of an
air-handling unit, return air and smoke purge fans, and an
emergency filter unit. The computer room air-handling system
consists of two 190% air-handling units and associated fans.
Both the Tecl.nical Support Center and cormputer room air-handling
systems are non-safety and non-s ismic.

The balance of control building air-handling systems consists of
twe redundant air-handling units, each with roughing filters,
essential chilled water cocling coils and fans serving Division I
electrical rooms, channel A and channel C. Two equal units are
serving Division II channel B and D. Each Division will function
with one of the redundant air handling units delivering filtered,
conditioned air to the various electrical eguipment roomn.
Chilled water is supplied from the essential chilled water
system. Each Division alss contains redundant battery rooms with
fan operating continuously torprevent-buiitdup—eof-hydrogen—fumes.
The safe shutdown aréa is served by Division II, -

Ma nTan The Ayl aun LacZaTadion scicw Toe percead,
Return air from the varicus essential electrical eguipment areas
is nixed with a portiocn of outside air for ventilation, is
filtered and conditioned in the air-handling unit, and is
delivered to the rooms through supply ductwork. Duct-mounted
heating <colils provide final adjustments to temperature in
selected equipment rooms.

The Operation Support Center, Men’'s Change, Women’s Change, Break
Room, Shirt Assembly and rffices, Radia*ion Access Control two
non-essential Elec. Rms, (DM control and Cas. and Sec. Group
areas all are served by an individual air handling wunit
consisting of a centrifugal fan, non essential chilled water coil
and roughing filter.

As shown on Figure 9.4~Z all of th.se ..eas can receive outside
air from the cleanest of two sources described for the control
room. The roof exhaust fan shown serving the men’s change, the
women’s change and the break room is actually located
ap,rox mately 80 feet from thr outside air intake.

9.4.1.3 Safety Evaluation

The air-handling systenm serving the control room proper consists
of two completely redundant, independent, full-capacity cooling
systems. Each system is powered from independent, Class 1E power
sources and headered on separate essential chilled water systems.

Amendment

B,4=2 December 21, 1990




Equiprent capacities are selacted based on conservative

evaluations of heat-producing eguipment and conservative

assumptions of asjacent area temperatures. Normally, the centrol
room temperature will be maintained at epproximately 74°F. The
esign basis upper limit of B85°F is set to insure re’iable
peration of the electronic eguipment.

Both, the Techrical Support Center and corputer room air-handling
systems are non-safety and non-seismic., Yailure of either does
not compromise other safety-related air-handling systems or
prevent safe shutdown

The balance of the control building air-handling system consists
of two independent, full capacity gystems. Each system serves
the associated train of essential electrical eguipment areas.
Each system 18 powe''ed from independent Class 1E pewer sources
and served from separate essential chilled water systems.
Equipment capacities are hased on conrervative evaiuations of
heat-producing egquipment and conservative assumptions of
sursounding area temperatures. Normally, the electrical
eguipment areas will be maintained at approximately 85°F. The
design basis upper limit of 104°F is based on standard ratings
for electrical egquipment.

he control room r~margency recirculation system consists of two
conpletely redundent, indepesdent, fulle-capacity filtration
systums. Each system is powered from separate Class 1E power
sources, and is capable of providing the required Ccleanup effect.
The dose assessment assumes the failurs of one complete train of |E
the emergency circulaticn system.
AN BAC. , IC& OF “Trasi
All essential components of the control € i1ipment area
ventilation systems are designed as Seismic Catego:, 1 equipment,
and will remain functional following a safe shutdown earthqguake.
Intake and exhaust “tructures are protected from
: A%Eiﬂlﬂﬂzﬂzﬂgigﬁgefor-vind-qoneratcd missiles, ™ Isclation valves
"rTTin the maln control roor intake, relief and exhaust peints are
designed to withstand pressure diffecentials of a postulated
tornads. No couponents are subjected to flooding by virtue of
the lecatior within the controul building.

|

Redundant ccmponents are physically separated, and none are
gubjected to pipe break effects such as Pipe whip or Jjet
impingement. Components are designed and constructed 80 that
exposure to a water-spray environment will not prevent perferming
the required safety function.

All essential compenents of the control eguipment area
ventilation systems are powered from Class 1E, diesel-backed
power sources. Capacity of the control room air-handling systenm

Amendment E
9.4+7 December 30, 1988
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9.4.2

Fuel Building Ventilation System

Question 410,317

Provide P&1Ds which show redundant monitors.

Does the design allow for in-service testing as specified
the SRP?

System diagrams indicate that the filtration system by~
pagsses omploy a single damper. How 1is this feature
reconciled with the single failure criteria?

Table 8.3,1-2, titled Division 1 Class 1E Loads, does not
list the fuel building wventilation system fans or
filtration sy~tem heaters., Is this table complete?

Regulatory Position C.2 of Regulatory Guide 1.52
specifies use of MHEPA filteru. before and after carbon
adsorbers. Provide a justification for the use of a
single HEPA filter in the proposed design.

Is testing in ac ordance with ASME/ANS]1 AG~1-19R8
egquivalent to testisg in accordance with ASME/ANSI N&u%
& NB107?

Eesponge 410,117

There is only one radiation detector provided as shown in
the attached P&I1D consistent with the guidance in Table 1
in Regulatory Guide 1.97,

The design doee not have any component under the
2nrildiction of the ASME code referred to in the SRP, The
n-service testing program will be implemented in
accordance with 10 CFR &0, Appendix B, Section XI to
allow in-service testing as required by applicable

standards and codes.

The bypass damper will be administratively locked closed
and the Fuel Building Ventilation System will be in
operation whenever irradiated fuel handling operations
above or in the fuel pool are in progress,

The current tables 8.1.1-2 and 8.3.1-3 will be revised as
shown in the attached markup. The fuel building
ventilation system fans are listed as fuel pool exhaust
fans. The fuel building filtration system heaters will be
listed in the tables as fuel pool exhaust filter train
heating elements.




€. HEPA filters will be used npefore and after carbon
adsorbers. The post filter reflected in the design is a
HEPA filter downstream of the carbon adsorber.

£. Testing section of ASME/ANS] AG-1~1988 is incomplete.
ASME/ANS]I N509% and NS10 are referenced in Section
9.4.2.1.1.

This response is being incorporated into CESSAR-DC Sections
©.4.2 and 8.3.1. A markup of these sections is attached.
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Insert 1

The bypass damper will be administratively locked closed and
Cthé:ces
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- Attachment ALWR=346

cz”AR sm’:‘lCAﬂou AQuvastien &jo. V) ?

When the diesel generator is shut down, the ventilation system
can be manually activated if necessary to provide cooling for
maintenance or testing acr2ss. A low room temperature setpoint
will shut down all fars in order to limit the minimum room
temperature to 40°F and prevent freezing. Unit heaters will be
installed to hold the room temperature above 40°F. 1

A missile barrier is provided over each air intake and exhaust
louver to prevent the penetration of a missile into either diesel
generator building. Intake and exhaust ducts are protected by
appropriate security barriers.

9.4.4.2 Safety Evaluation

Each Diesel Building Ventilation System automatically maintains a
suitable environment in each diesel enclosure under all operating
conditions.

Each diesel generater building ventilation system has sufficient
cooling capacity to maintain the diesel room at 120°F or below
with the diesel operating at rated load and with ambient outside
design air temperature as shown in Table 9.4-~1, LA incert i
Diecvel Q@ e veeito—ws &P _A‘
&nie heaters are cycled as necessary to (maintein a minimum |
temperature of 40°F for freeze prevention. Heat losses fronm
equipment are conservatively estimated based ¢, calcula®ions and
operating experience.

A single failure will not prevent the diesel generator building
ventilation system from performing the intended heat removal
function. Each ventilation ¢train is powered by a Class 1lE
electrical system capable of being fed from the associated diesel
generator.

Essential compenents of the diesel generator building
ventilaticons system are designed to Seismic Category I
requirements and will remain functional following a safe shutdown (g
earthguake.

Diesel generator ventilation ¢trains are lccated in separate
buildings above the respective diesel generators. Each
penetration inte the building is provided with protection from
external missiles. No high or moderate energy piping is located
in the vicinity of the ventilation equipment or controls.

9.4.4.4 Inspection and Tesnting Requirements

Performance characteristics of the diese. building ventilation
system are verified through the following qualification testing
of essential components!

Amendment I
8.4=20 December 21, 19950



Insert 1

The diesel generator space heaters are electric space heaters
carrying an electric current through a resistance coil with a fan
blowing air over the coil. They are wired in such a way that the
¢coil is de-energized when the fan is not running. Their location is
carefully selected to avoid potential fire hazards. Upon failure cf
the diesel generator space heater to maintain the diesel room
temperature above 40°F, the associated diesel generator is started
administratively to provide a substitute safety-related source of
heat.
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e, Yes. Fresh air intakes are located in the control
“1ilding duct shaft and are protected against adverse
environmental conditions high winds, rain, snow, ice etc.

£ HEFA filters will be used before and after carbon
adsorbers. The post filter reflected in the design is a
HEPA filter downstream of the carbon adsorber.

Thie response is being incorporated into CESSAR-DC Section
9.4.5. A markup of this section is attached.
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9.4.5.3 Safety Evaluation

The essential mechanical egquipment room cooling systems consist
of two completely redundant, independent full-capacity systems.
Division I cooling system serves Division I essential mechanical
eguipnent rooms, and Division II cooling system serves Division
Il essential mechanical egquipment rooms. Each train is powered
from independent, Class 1E power sources. (Units with chilled
water cooling coils are hes ed on separate essential chilled
wvater cooling systems.) Eq. ~ant capacities are selected based
on conservative evaluations of heat-producing equipment and
conservative assumptions of 24jacent area temperatures. Failure
ef one train may cause subsequent loss of components in the
associated rooms. The conseguences of this are acceptable since
full redundancy of essential mechanical components is provided.

All essential components of the mechanical equipment room cooling
systens are designed as Seismic Category I equipment, and will
remain functional fellowing a design basis earthguake. Intake
and exhaust structures are protected from wind-generated or
tornado-generated missiles.

Redundant components of the essential mechanical eguipment room
cooling systems are physically separated and protected f{rom
internally generated missiles. When subjected to pipe break
effects, the components are not required to operate because the
served aechanical equipment is located in the same space as the
cooling components. Therefore, a pipe break in the sanme
mechanical safety train is the only possible means of affecting
the cooling system.

The Subsphere Building essential HVAC exhaust filter ¢tr..ns
complete with particulate filters and carbon adsorbers shown in
Figure 9.4~5 are designed to limit the offsite and control rocm
dose within the guidelines of 10 CFR 100.

e T s @ vty L2 and ,

9.4.5.4 Inspection and Testing Requirements

Performance characteristics of the Subsphere Building Ventilation
System will be verified through gqualification testing of
components as follows:

A. Essential equipment, fans, dampers, coils, and ductwork will
be testcd in accordance with ASME/ANSI AG-1-1988.

B. One of each type of essential cooling fan will also be
tested in accordance with AMCA.

Amendment I
9.4~25 December 21, 19%7
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Attachment ALWR-346

Insert 1 Question 410,119

A differential pressure indicator controller located across the
charcoal adsorber modulates a damper downstream of the filter train
to maintain a constant system resistance as the filters load up.
This arrangement assures a constant system flow. High and low
differential pressure alarms provide indication of any abnormality
in flow rates.

Insert 2

All essential components in the subsphere ventilation system are
desigred to permit in-service inspection,

Insert 3
Fresh air intakes are located in the control building duct shaft

and are protecteu against adverse environmental conditions high
windg, rain, snow, ice etc.

N PR VO UT T | R S G Sy . P T RS BRI R P RN L SRR =X e S o



Question 410.121
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19.4.8)

Provide a diagram showing ali system components and
general configuration of the serviced areas.

What is the elevation above plant grade of the fresh air
intakes?

Response 410.121

TG S p—

(2.4.8)

The diagram of the Station Service Water Pump Structure
Ventilation System depends on the Station Service Water
Pump Structure, which is site dependent. Therefore, this
diagram cannot be provided in CESSAR-DC, System,
component, and configuration requirements will be
provided in the Station Service Water Pump Structure
Ventilation System Interface Requirements which will be
included in a February, 1992, submittal.

The Station Service Water Pump Structure is an out of
scope structure. The fresh air intake elevation
requirements, will be provided in the Station Service
Water Pump Structure Ventilation System Interface
Requirements which will be included in a February, 1992,
submittal.



Question 410,122

(9.4.9)

a. What are the heat loads and system design parameters for
the cooling units in the essential egquipment areas served
by this system?

b. Provide system diagrams shoving locations, components and
configuration of the nuclear annex ventilation and
cooling system.

c. Does the design provide for in-service inspection of
essential components?

d. Is the Nuclear Annex Building constructed o Seismic
Category 1 standards?

e. Does essential equipment function in loss of off-site
power?

L. Clarify the meaning of the reference to the Subsphere
Building Ventilation System in Section 9.4.9.4.

Response 410.122
(9.4.9)

a, The heat loads and system design parameters for the
essential eguipment areas served by this system are
provided in Table 9.4-2. A markup of Table 9.4-2 |is
attached to include the CCW Pump Rooms.

B The general arrangement, Figure 1.2-8, will provide the
physical locations of the major components for the
nuclear annex ventilation and cooling system. The diagram
F413-10 shows the nuclear annex ventilation components
and configuration which is attached for NRC review. These
drawings are being revised and will be provided in a
future amendment of CESSAR-DC.

P The system is designed to provide for in-service
inspection of essential components.

d. The Nuclear Annex Building is designed to Seisnmic
Cavegory 1 standards as noted in CESSAR-DC Table 3.2-1
Sheet 14 of 17,

e. A loss of offsi*e power will not affect the safety
function of essen‘.ial egquipment,

28 The Subsphere Building Ventilation System should be

Nuclear Annex Building Ventilation System,.

e e s e Ll



This response will be incorporated into CESSAR-DC Section
§.%.1 in a future amendment. A marbkuo of thie section is
attached.
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e Coils are rated in accordance with AR]I standards. Coils
associated with the essential cooling units are tested in
accordance with ASME B&PV Code, Section III, Class 3.

D. HEPL filters are manufactured and tested prior ¢to

- installation in accordance with MIL-F-51068. HEPA filters

will be tested in place after initial installation and
periodically thereafter to verify filter integrity.

E. Ductwork is fabricated, installed, leak-tested, and balanced
in accordance with SMACNA.

Initial functional testing of the Subsphere Building Ventilation
System will wverify fan flow rates, cooling water flow
distribution, and operation of interlocks and controls.

The safety-related recirculation systems will be tested by
initiating the system. Fan performance, proper cooling water
flow, cooling coil performance, and system response time will be
tested initially and periodically during the plant operating

life.
Trgeet | -/

9.4.9.5 Instrumentation Applicuticn

Instrumentation is provided to provide automatic or manual
operation of the system, both from local and/or remote locations
and pernmit verification that the systenm iz operating
satisfactorily.

Indication of the fan operating status is provided in the control
room. Failure of a running fan is alarmed in the control room.

Indication of damper positions/damper alignment is provided in
the control roon.

Indication of pressure drop across filters (supply filters and
exhaust filter trains) is provided locally.

Temperature indication for the essential mechanical eguipment
ronm& 1s provided in the control room.

Tre following data shall be avaiiakle to determire system
performance:

A. Entering and leaving air temperature for tha supply
ventilation unit.

Amendment 1
9.4-41 Decenber 21, 1990
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When the diesel generator is shut down, the ventilation system
can be manually activated if necessary to provide cooling for
maintenance or testing access. A low room temperature setpoint
will shut down all fans in order to limit the minimum room
temperature to 40°F and prevent freezing. Unit heaters will be
installed to held the room temperature above 40°F, 1

A missile barrier is provided over each air intake and exhaust
louver to prevent the penetra.ion of a missile into either diesel
generator building. Intake and exhaust ducts are protected by
appropriate security barriers.

9:d:4.3 Safety Evaluation

Each Diesel Building Ventilation System automatically maintains a
suitable environment in each diesel enclosure under all operating
conditions.

Each diesel generator building ventilation system hay sufficient
cooling capacity to maintain the diesel room at 120°F or below
with the diesel operating at rated load and with ambient outside
design air temperature as shown in Table 9.4-1.

Unit heaters are cycled as necessary to maintain a minimum |}
temperature of 40°F for freeze prevention. Heat losses from
eguipment are conservatively estimated based on calculations and
operating experience.

A single failure will not prevent the diesel generator building
ventilation system from performing the intendad heat removal

function. Each ventilation train is powered by a Class 1E
electrical system capable ¢f being fed from the associated diesel
generator.

Essential components of the diesel generator building
ventilations system are designed to Seismic Cateuvory 1
requirements and will remain functional following a safe rhutdown [k
earthquake.

Diesel generator ventilation trains are located in separate
buildings above the respective diesel generators, Each
penetration into the building is provided with protection from
external missiles. No high or moderate energy piping is located
Psert in the vicinity of the ventilation eguipment or controls.
““#’%:4.4.4 Inspection and Testing Requirements

Performance characteristics of the diesel building ventilation
system are verified through the following qualification testing
of essential components: |

Amendment I
December 21, 1990




Question 410,123

With regard to the recommendations of NUREG/CR-0660, additional
information is needed to address the following concerns,

1.

For the control of dust in the diesel generator building
provide assurance that .nstruments will be mounted in dust
tight enclosures and those requiring ventilation will be
provided with filtered louvers and gasketed doors, air for
building ventilation is taken through an intake at least 20
feet above ground, and measures will be taken to paint exposed
concrete floors.

All instruments not reguired to be mounted on the engine
itself are required to be mounted on a free standing floor
mounted cabinet to limit the effects of vibration due to
diesel engine operation. Verify that the instrument panels
discussed in Chapters &8 and 9% of the SSAR meet this
regquirement.

The following should be addressed as an interface reguirement:
personnel training for diesel generator operation including
manufacturer recommended surveillance testing, preventative
maintenance and root cause analysis all of which should be
incorporated into the diesel generator operation,

Respor-€ 410,123

CESSAR-DC Sections 9.4.4 and 9.5.8 will be revised to state
that the diesel buildina fresh air intake is located 20 feet
above grade to minimize the intake of dust, The diesel
generator building fresh air intake structure will be modified
to meuvt this regquirement. Section 9.4.4 will also include a
requirement for painting all exposed diesel generater building
intericr surfaces for dust control. Marked-up copies of therne
sections are included.

By = oviding 20 feet clearance above grzde for the diesel
bui.aing fresh air intake, sealed electrical cabinets are not
required in accordance with Section 9.4.5 of the Standard
Review Plan. Dust control regquirements given in Section 8.3.1
of the Standard Review Plan for instrumentation required to
start the diesel generator are also met with this design.

As stated in CESSAR-DC Section 8.3.1.1.4, the emergency diesel
generator controls and monitoring instrumentation, with the
exception of the senscors and other eguipment that must
necessarily be mounted on the diesel generator or its
associated piping, are installed in free standing floor
mounted panels which are designed for their normal vibration
environment and gqualified to Seismic Category I regquirements.




Section 8.3.1.1.4 will be revised to include operational
requirements for training of personnel and the establishment
of a preventive maintznance program. A marked-up copy of the
revised section is included for NRC review.
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CE SAR~DC a*tachment (Refer to page 9.4-20)
INSERT 1:

The fresh air intake for the Diesel Generator Building Ventilation

System is located 20 feet above grade to minimize the intake of |
dust into the building, All exposed diesel generator building

interior surfaces are painted to aid in dust control.
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The aftercocler removes heat from the compressed intake air,
decreasing the air temperature. Cooling water flows through the E
tube side anc its temperature increases.

There are no active components in the air intake and exhaust |,
system.

9.5.8.3 Safety Evaluation

The Diesel Generator Engine Air .ntake and Exhaust System is an
ANSI Class ) piping system. The diesel engine and engine mounted
components are constructed in accordance with IEEE Standard 387.
The off engine essential components are designed in accordanc~e
with the reguirements of the applicable codes. The intake |E
filter, intake silencer, and exhaust silencer are ASME Section
111 Class 3 code approved. These comf 7ents are seismically
gqualified by shaker table tests or analysis perforred by the
manufacturer. The components are installed in the diesel
generator building with Seismic Category 1 restraints.

The intake air plenum and the exhaust gas plenum for each diesel
generator unit are at opposite ends of the diesel generator
builaing. This fact and site-specific analysis of the diesel
generator engine exhaust will establish that the rise of exhaust |[I
gases is sufficient to preclude the possibility of recirculation
to the point that system integrity is Jjeopardized. Normal
ventilation flowrate is 5% of the diesel run mode ventilation
flowrate. Normal ventilation is filtered to maintain engine room
cleanliness. All diesel generator building interior surfaces are
painted to minimize concrete dust. Diesel intake air is taken at
a height of 10 feet above grade to minimize the intake of dust. E

primary fire protection is provided by an automatic carbon
dioxide system. The system is activated by temperature detectors
which alarm and annunciatc in the control room.

onsite storage of gases is discussed in Section 9.5.10, These
gases are stored at a distance from the diesel generitol building
such that there is no threat to the proper operation of the |,
diesel engines.

9.5.8.4 Inspection and Testing Requirements

System components and piping are tested to pressures designated
by appropriate codes. Inspection and functional testing are
performed priocr to initial cperation. E
9.5.8.5 Instrumentation Application

Each diesel generator engine unit is provided with sufficient
instrumentation and alarms to monitor the combustion intake and

Amendment I
¢.8-74 Decerber 21, 19290
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6. Regulatory Guide 1.137, Section C.1l.c.
¢ ANSI N195, 1976, Section 6.1.

These preoperational tests conform with the provisions of
Regulatory Guide 1.108, C.2.a and C.2.b regarding tests to
be performed on emergency diese. generators.

B. Periodic Testing

Periodic testing of the emergency diesel generator meets the
intent of Regulatory Guide 1.108 and NRC Generic Letter
‘4-15.

The emergency diesel gene:w«tor is removed from service in
accordance with approved procedures. Any maintenance work on the
diesels is performed and inspected by qualified personnel /=
accordance with approved procedures. Upon conrpletion of
maintenance work, appropriate tests are completed to assure
operability of the diesel generator. Upon completion of testing,
appropriate operating procedures restore the diesels to standby
readiness.

8.3.1.1.4.12 125V DC Emergency Diesel Control Power
125V DC control power for each emergency diesel generator is

provided by the Class 1E 125V DC powe system batteries as
described in Section 8.3.2.1.2.

P

8.3.1.1.5 Non~Class 1E Alternate AC Source Standby Power
Supply

The Alternate AC Source (AAC) is a non-safety gas turbine power
source provided to cope witn Loss of Offsite Power (LOOP) and
Stavion Blackout (8BO) scenarios. This standby unit |is
independent and diverse from the Class 1E standby emergency
diesel generators.

The AAC is sized with sufficient capacity to accommodate either
of the following lcad configurations:

A. Both sets of X and Y Permanent Non-safety loads; or

B. One set of Permanent Non-Safety loads and one set of a
Safety Division’s locads as indicated belcw:

: I Permanent Non-Safety X with Divisicn I only, or,

2. Permanent Non-Safety Y with Division II only.

Amendment I
B.,3=12 December 21
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CESSAR-DC Attachment (Refer to page 8.3-12)

INSERT 2:
8.3.1.1.4.13 Operational Requirements

The applicant shall provide a complete training program for all
mechanical and electrical maintenance, gquality contrel, and
operatirg porsonnel, including supervisors who are responsible for
maintenance and availability of the diesel generators. The depth
and gualjty of training shall be &t least equivalent to that
provaded .y the diesel generator manufacturer.

The applicant shall establish a preventive maintenance program
which encompasses investigative testing of components which have a
history of repeated repair and replacement of those components with
other products of proven reliability.



Question 410,124

Section 9.5.4.3 alternately states that "buried piping ard
tanks are protected..by an impressed current cathodic
protection system" and "impressed current cathodic protszction
(if provided) system surveillances." Clarify whether 'ich a
system is part of the diesel generator er;'me fuel ol : sten
design.

Section 9.5.4.2.1 states that the four fuel o0il tanks are
"centrally located and integrally connected with normally
closed isolation valves." This statement is interpreted to
mean that the storage tanks which are not identified in the
plant layout diagrams are in close proximity to each other
which could violate separation criteria for redundant systems.
Provide justificatioun for the apparent lack of separation,
Additionally, the location of the fuel o0il recirculation
system is not identified. 1Is this system, and the assocjated
safety grade isclation valves, located above ground, below
ground, or housed within a -“tructure? 1lIdentify the means
provided to protect the safety related interfaces trom .atural
phenomena.

Provide justification for the lack of flame arrestors c¢.: the
fuel oii: storage and day tanks as required by ANSI standard
N195.

No temperature indications or controls appear to be provided
for the fuel oil system. Therefore, prride an interface
reguirement that will ensure that the fuel oil cloud point is
lover than the 3 hour minimum scak temperature to insure
ignition as required in Reg Guids 1.137.

Figure 9.5.4~1 shows provisions for drains in the fuel oil day
tank but the text does not discuse the means to control water
sccumulation in the day tank. Provide a discussion of the
contreol of water in the fuel o0il day tank that addresses the
recommendations of NUREG/CR=-0660,

Response 410.124

a.

Buried components in the diesel generator fuel oil system are
provided with a corrosion protection system. However, the
impressed current cathodic protection system is only a
recommendation for such protection of extaernal surfaces of
buried egquipment. The corrosion protection system utilized in
the design of the diesel generator fuel oil system will be
based on site specific conditions.

Section 9.5.4.3 of CESSAR-DC will be revised to clarify that
the impressed current cathodic protection system is only a
recommended means of corrosiorn protection for the external
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gsurfaces of buried equipment. A marked-up copy of Section
9.5.4.5 is sttached.

Each diesel generator is provided with two half capacity fuel
0il storage tanks. Each set of storage tanks is provided with
a fuel oil recirculation system. Each set of storage tanks
and the associated recirculation system is located within a
Seismic Category I structure and meets zvparation criteria for
redundant systems.

Section 9.5.4.1, Section 9.5.4.2.1, and sheets 1 and 2 of
Figure 9.5.4.1 of CESSAP-DC will be revised to reflect the
gseparation and location of redundant fuel o0il storage
components. A marked .. copy of these revisions is attached.

Flame arresters are not provided on the fuel oil storage tank
vents or on the day tank vents. Based on Section 30 and 17 of
the NFPA fire codes, No. 2 diesel fuel oil is a Class I1
combustible liguid (minimum flash point 125°F) which does not
require installation of flame arresters for either buried
tanks or tanks installed inside of buildings.

All fuel o0il eguipment is located in neated buildings (diesel
gererator building or diesel fuel storage structure) and
burieu piping is installed below the frost line. Section
9.5.4.3 of CESSAR-DC will be revised to provide assurance that
the fuel oil is maintained at a temperature above the fuel oil
cloud point. A marked-up copy of Section 9.5.4.3 is wttached.

An interface requirement will also be included in a future
amendment of CFSSAR-DC for the Diesel Fuel Storage Structure
to verify that adequate heating is provided to ensure this
regquirement is met.

Section 16.11.3 of CESSAR-DC reguires the fuel oil in the day
tank to be sampled for water content every 31 days. Any
accumulated water is drained from the tink through the drain
connection provided on the bottom of the tank.

Sect >n 9.5.4 of CESSAR-DC will be revised to include this
response. A marked-up copy of Section 9.5.4 is attached.

R
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9.5.4 DIESEL GENERATOR ENGINE FUEL OIL SYSTEM
9.5.4.1 Design Bases

The Diesel Generator Engine Fuel 011 System is designed to
provide for storage of a seven-day supply of fuel oil for each
diesel gererator engine and to supply the fuel oil to the engine,
as necessary, to drive the emergency generator. The system is
designed to meet the single failure criterion, and to withstand
the effects of natural phenomena without the loss of operability.

AR et ey pat STUCTVrR
All components and piping are located in a Seismic Category I
structure (diesel generator building) except for -the-—fuel—oil |
-storage -tanks—and- a portion of the piping from the fuel oil
storage tanks to the day tank, which is sa2ismically qualified and
protected. All essential componen.e and piping are fully
protected from rloods, tornado missile damage, internal missiles,
pipe breaks and whip, jet impingement and interaction with
non-seismic systems in the vicinity.

9.5.4.2 System Description

The Diesel Generzt>r Engine Fuel 0il System is shown in Figure
9.5.4~1 (Sheets 1 and 2).

9.5.4.2.1 GCeneral

A separate and complete fuel oil storage and transfer system is |;
provided for each diesel generator engine. Two -<underground-
storage tanks provide fuel »il for each engine, which |is
sufficient to operate at full load for a period of time no less
than seven days plus a margin to allow periodic testing.

Typically, this requires a combined usable wvolume of 135,000
gallons., The site-specific SAR shall verify that this is
adeguate for the diesel generators purchased.

Fuel o©il is transferred by the fuel oil transfer pump from the
storage tanks to the day tank which is located within retaining
walls inside the diesel generator building. The fuel oil
transfer pump i« also located in the diesel generator building
and is typically sized for 75 gpm. The day tank has a sufficient
capacity of fuel oil to operate the diesel generator engine in
excess of 60 minutes at full load. Typically, this requires a
day tank of 900 gallons. The site-specific SAR shall verify that
fuel oil transfer pump flow and day tank capacity are adeguate
for the diesel generators purchased.

Amendment I
0 .,.8«5] December 21, 1980
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CESSAR-DC Attachment (Refer to page 9,5-53)
INSERT 1%

To prevent settling, stratification, and deterioration of the fuel
0il during extended periods, a system is provided to recirculate or
transfer filtered fuel 0il. A separate and complete recirculation
system is provided for each set of half capacity fuel oil storage
tanks. Fach set of storage tanks shall be integrally connected
with normally closed isolation valves and check valves to prevent
backfilling and possible contamination of the fuel o0il between
tanks. A manually operated positive displacement pump provided for
each set of storage tanks takes suction from the flush mounted
sample connection on the bottom of the storage tank and discharges
the fuel oil through a simplex filter with alternate bypass line to
the storage tank fill connection.

CESSAR-DC Attachment (Refer to page 9.5-51)

INSERT 2:

Fuel o0il stored in the day tank is periodically checked for water
content. Any accumulat2d water is drained from the tank through
the drain connection provided on the bottom of the tank.
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During surveillance intervals for sampling the fuel oil in the
storage tanks, any accumulated water or sediment detected will be
removed via the Fuel 0il Recirculation System. The fuel oil |E
storage tanks are set at a level above the normal ground water
table.

The fuel oil sampling and .mpressed current cathodic prctection
(if provided) system surveillances are in conformance with
guidance of Regulatory Guide 1.137, Position C.2.

Duriny normal operation of the diesel any accumulated sediment in
the bottom of the fuel o0il storage tanks is prevented from
entering the supply line to the day tank since the outlet
connection is raised 6 inches above the storage tank floor.
During the addition of new fuel oil, degradation or failure of
the diesel generator engine due tc stirring of redinents is
prevented by a two tank system. Two half =apacity fuel oil
storage tanrks per redundant diesel provide the al‘lity to operate
the diesel off one tank while isclating and filling the adjacent
tank. Prior to *he addiiion of new fuel o1l either during an
accident or when "topping off" the fuel o0i! storage tank, the
diesel would be aligned to one tank while the tank to be filled
would be isolated through administrative control. After filling
the storage tank, a period of not less than 24 hours must be
allotted to allow sediment to settl: prior to realigning the tank
to its respective diesel. 1In the event of an accident (blackout
or LOCA), a sufficient reserve of fuel o0il will be maintained to
allow the diesel to operate off one storage tank while refilling
the adjacent fuel o0il storage tank, allowing for a 24 hour
settling period.

To minimize the chances of a fire in the fuel oil system, piping
is routed such that it is remote from other piping and equipment
with potentially hot surfaces and from any source of open flame
or sparks. The fuel o0il day tank is protected by a fire barrier.

There are no high energy lines within the diesel generator
bullding and all moderate energy lines are properly supported and
restrained to prevent damage to safety-related systems, piping
and components resulting from line failure.

—
9.5.4.4 Inspection and Testing Requirements

System components and piping are tested to pressures designated
by appropriate codes. Inspection and functional testing are
performed prior to initial operation.

i
-
1
-
1
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Amendment I
9.5«55 December 21, 19%0
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Quec*ion 410,129

a.

The diesel generator is required to be able tc operate
for extended periods with less than full electrical power
generation regquired without degradation of performance or
reliability. Provide an interface requirement that will
ensure that procedures to prevent excessive ligh* load
operation will be developed. As an example, a
requirement that the diesel will be operated at 25% load
for 1 hour after 8 nours of continuous 1light load
operation or as per manufacturers recommendations is
sufficient.

A three way thermostatic control valve regulates flow
through the shell side of the jacket water cooler.
Verify that this valve will be of the Amot type or
equivalent as recommended by NUREG/CR-0660.

Response 410.1295

This requiremesnt is addressed in the response to NRC RAI
430.27.

Section 9.5.5 of CESSAR-DC will be revised to state that
the three-way thermostatic control valve is an Amot type
or equivalent. A marked-up copy is attached.
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Question 410.126

Verify that the air dryers of the diesel generator engine
starting air system will be capable of supplying air with a
dew point of not more than 50°F for a normally controlled 70°F
environment or dewpoint at least 10°F lower than the losest
expected ambient temperature.

Response 410.126

The diesel generator starting air system is located in the
diesel generator building which is maintained at a temperature
tetween 40°F and 12C°F Regerierative desiccant type dryers,
which are the type pr ded .n the starting air system, are

capable of deliver’- “=ressed air with dew points well
below 0°F. CESSAR~ .5.7 " will be revised to state
that air is suppli - poi. ac least 10°F lower than
the lowest expect “smperature by the diesel
generator engine sta. “m. A marked-up copy of

Section 9.5.6.2.2 is
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The starting air receiver tanks also supply air at reduced
pressure to the engine control panel instrumentation. Air enters
the engine control panel where it is filtered and a
self-contained pressure regulator meintains constant pPressure for
the diesel automatic safety shutdown system. The automatic
safety shutdown system is made up of a network of vent on fault
pneunatic devices which monitor the engines parameters, tripping
the engine when a manufacture’s recommended temperature,
pressure, overspeed, or vibration setpoint has been exceeded.
There are two types of engine trips. Group "A"™ trips are active
enly during the periodic testing of the diesel to prevent damage
to the engine and are locked out during the emergency mode (i.e.,
LOOP or LOCA) allowing the engine to continue to run. Group "A"
trips include and are activated upon: low lube o0il pressure, low
left and right turbocharjer oil pressure, high crankcase
pressure, excessive engine vibration, high lube oil temperature,
high temperature main bearings, and high~high 3jacket water
temperature. Group "B" trips remain active during the emergency
mode to shutdown the engine should a setpoint be exceeded. Group
"B" trips include and are activated upon; engine overspeed,
low-low lube o0il pressure, and generator differential. The
low-low lube o©il pressure trip contains redundant (two out of
three) logic which must be affected to activate a diesel
shutdown. The pneumatic logic for Group "A" and “p" trips
consumes negligible volunme, operating on pressure rather than
flow capacity. Sufficient air pressure remains available for
operating the pneumatic logic following five successive start
attempts. 1In addition, the starting air compressors, air dryers,
aftercoclers, piping and valves are Seismic Category I,
seismically qualified to remain operable following a design basis
earthquake. The starting air compressors and air dryers receive
Class 1E power from their associated diesel.

Relief valves on the compressor discharge line and on the air
receiver tanks protect the starting air systen from
overpressurization,

9.5.6.2.2 Component Description

The starting air compressors are driven by electric motors which
are powered from the Essential Auxiliary Power Supply. Each
compressor discharges compressad air and the heat of compression
is removed by a water-cooled aftercooler. The component cooling
water system provides cooling water on the tube side.

To minimize the accumulation of moisture, the diesel engine
starting air system is equipped with a multi-stage drying and
filtering unit located in line between the aftercooler and the
receiver tank, The air is first thrown through a cyclone-type
Setn Supply AT with A dewoonint ar lesst 1ID°F lower +haw
The '.L.Lu? exDEcHTa QAva Di€EAY TewDErATYOrR .

Amendment E

9.5~64 December 230, 19







Attachment ALWR-746

CESSAR &&iificarion

G101 27

9.5.7.5 Instrumentation Application

Each diesel generator engine is provided with sufficient
instrumentation and alarms to monitor the operation of the lube
0il system. All alarms are separately annunciated on the local
diesel engine contrel panel vhich also signals a general diesel
trouble alarm in the control room. The lube oil system is
provided with the following instrumentation and alarms:

The lube ©il sump tank is equipped with a local level indicator
along with a low level annunciator to alert the operator to take
corrective action.

The full flow filters are equipped with locally-mounted pressure
gauges. A high differential pressure alarm alerts the operator
to manually switchover to the alternate clean filter; there is no

bypass.

The engine mounted full flow strainers are equipped with a high
differential pressure alarm which alerts the operator to manually
switchover to the alternate clean strainer; there is no bypass.

The diesel generator engine is equipped with both temperature and
pressure monitoring systems with separate alarm and trip switches
to alert the operator of abnormal operating zonditions. » If a
shutdown, setpoint/alarm is exceeded while the engine is gperating
during the test mode, a diesel trip will automatically| shutdown

v ine to prev i anage.
he engin prevent incurring any d 9 Anp  INsSERT l/

However, if such a shutdown/alarm is received during the
emergency mode (i.e., LOOP or LOCA) the trip is locked out and
the engine continues to run. The alarms alert the operator to
prepare to switch over to the redundant diesel for power. Only a
low-low engine lube oil pressure shutdown/alarm will trip the
engine regardless of the diesel operating mode.

The engine inlet and outlet lube o0il temperatures are also
recorded by a multipoint recorder and may be monitored by a
multi-channel pyrometer (in manual mode). Both the recorder and
pyrometer are located on the generator control panel in the
diesel generator building.

The periodic testing and maintenance of all diesel engine lube
0il system instruments is controlled by a preventative
maintenance program. This program insures that instruments are
periodically calibrated and tested, assuring reliability.

Amendment E

20

0

seil December 30, 1988
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CESSAR-DC Attachment (Refer to page 9.5-71)
INSERT 1:

During standby, iow prelube oil pressure is alarmed to alert
operating persornel to take corrective action,
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2uestion 410,128

The recommended height for the intake of the Diesel generator
engine intake and e¢xhaust system is 20 feet from ground level
to the botton of Lthe intake. Section 9.5.8.3 states that the
diesel intake air is taken at u height of 10 feet above grade.
Either provide justification for not placing the air intake as
reccmmended in NUREG/CR-06£0 and SRP Section 9.5.8 or modi.y
the design to meet the recommendations.

Respaonge 410.312¢

The bottom of the diesel generator air intake opening is
lczated 20 feet abcve grade in accordance with SDP Saction
9.4.8, A merked-up copy of CESSAR-DC Section 9.5.8.3 is
attached.

S
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The aftercooler remcves heat from the compressed intake air,
decreasing the air temperature. Cooling water flows through tae
tube side and its temperature increases.

There are no active components in the air intake and exhaust
system,

9.5.8.3 Safety Evaluation

The Diesel Generator Engine Air Intake and Exhaust System is an
ANSI Class 3 piping system. The diesel engine and engine mounted
components are constructed in accordance with IEEE Standard 387.
The off engine essential components are designed in accorda :ze
with the reguirements of the applicable codes. The intake
filter, intake silencer, and exhaust silencer are ASME Section
III Class 3 code approved. These components are selsmically
quzlified by shaker table tests or analysis performed by the
manufacturer. The components are installed in the diesel
generater building with Seismic Categery I restraints.

The intake air plenum and the exhaust gas plenum for each diesel
generator unit are at opposite enus of the diesel generator
building. This fact and site-specific analysis of the diesel
generator engine exhaust will establish that the rise of exhaust
gases is sufficient to preclude the possibility of recirculation
to the point that system integrity is jeopardized. Normal
ventilation flowrate is 5% of the diesel run mode ventilation
flowrate. Normal ventilation is filtered to maintain engine room
cleanliness. All diesel generator building interior surfaces are
painted to minimize concrete dust. Diesel intake air is taken at
a height of-%gffeat above grade to minimize the intake of dust.

Primary fire protection is provided by an automatic carben
dioxide system. The system is activated by temperature detectors
which alarm and annunciate in the control room.

Onsite storage of gases is discussed in Section 9.5.10. These
gases are stored at a distance from the diesel generatoyr building
such that there is no threat to the proper operaticn of the
diesel engines.

9.5.8.4 Inspection and Testing Requirements

System components and piping are tested to pressures designated
by appropriate codes. Inspection and functional testing are |
performed prior to initial operation. (E

9.5.8.5 Instruzentation Application

Each diesel generator engine unit is provided with sufficient |
instrumentation and alarms to monitor the combustion intake and [

Amendment I
§.5~74 December 21, 19%0



Question 410.129

It is unclear where the Diesel Generator Sump Pump System

connects to the Equipment and Floor Drainage System,
Provide information identifying the connection between
the systems.

Since the pumps in the system are required for flocd
protection for the diesel generators, the instrumentation
required for pump operation should also bpe safety
related. rrovide verification that the instrumentaticn
for the sump pumps are of the appropriate safety class
and seismically gqualified.

Response 410.129

The Diesel Generator Sump Pump System connects to the
Nuclear Annex Nonradicactive Floor Drain System upstream
of the system’s radiation monitors. A P&ID will be
provided for the Diesel Generator Sump Pump Systenm
(Figure 9.5.9-1) and Figure 9.3.3~-4 will be revised to
include the connection between the two systems. These
revisions will be included in a future amendment to the
System 80+™ CESSAR-DC,

The instrumentation reguired for the operation of the
Diesel Generator Sump Pump System is safety-related as
are the sump pumps. CESSAR-DC Section 9.5.9 will be
revised to indicate the instrumentation is safety-related
and seismically qualified. These revisions will be
included in a future amendment to the System 80+™ CESSAR~
DC.
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9.5.9 DIESEL GENERATOR BUILDING SUMP PUMP SYSTEM
9.5.9.1 Design Bases

The Diesel Generator Building Sump Pump System is designed to
remove leakage and eguipment drainage from the diesel generator
building and to protect the diesel generator units from internal
flooaing caused by the maximum credible pipe rupture in the
Diesel Generator Building.

All componente and piping are located within a Seismic Category I
structure (diesel generator building) and all essential
components are fully protected from floods, tornado nissile
damage, internal missiles, pipe breaks and whip, jet impingement
and interaction with non-seismic systems in the vicinity,

9.5.9.2 System Description

Two sump pumps are provided in each diesel generator building.
The pumps are located in the pit below the lube oil sump tank.

The sump pumps start automatically on high sump water level and
transfer the water to the equipment and floor drain system.

The diesel generator ouilding sumps and sump pumps are designed
for a constant inflow rate of 75 gpm with a maximum pump cycle
time of three starts per hour (one pump operating with 37.5 gpm
inflow). The maximum pumping flowrate with both pumps operating
is 150 gpm. The site-specific SAR shall verify that this is
adequate for the maximum leakage or maximum credible pipe rupture
located in the diesel generator building.

9.5.9.3 Safety Evaluation

The Diesel C _.nerator Building Sump Pump System i1s an ANSI Class 3
Piping system and the pumps and system components are designed in
accordance with the regquirements of the ASME Soiler and Pressure

Vessel Code, Section III, Class 3.
i
7 9.5.9.4 Inspection and Testing Requirements
System components and piping are tested to pressures designated
by appropriate codes. Inspection and functional testing are

performed prior to in - _al operation; thereafter, equipment not
in continuous use is subject to periodic testing and visual
inspection.

Amendment I

December 21, 199%0
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Question 410.130 (10,2)

Provide a system piping and instrumentation diagram
(P&1ID) which shows the general arrangement of the turbine
generator system (TGS) and associated equipment with
respect to safety-related structures, systems and
components. This should include the relative location of
major components, instruments and valves (i.e., main
stezm stop and contreol valves, reheat stop and intercept
valves, extraction steam valving).

Provide information confirming that the extraction check
valves will be capable of closing within the time limits
required to maintain stable conditions following a TGS
trig

Provide inrormation which verifies that the main steam
stop, control, reheat stop and intercept valve closure
times are within the required limits.

Provide a description of TGS speed~-load control during
normal operation. Verify that the speed governor action
cf the electro~-hydraulic contreol system fully cuts off
stean at approximately 103% of rated turbine speed by
closing the control and intercept valves,

Verify if there are safety-related systems or components
located in the turbine building or close to the TGS.
Verify that the physical layout of the TGS provides
protection to these components/systems from the effects
of high or moderate energy piping failures,

Response 410,130

The typical site plan arrangement is provided in CESSAR~
DC, Figure 1.2-1, which shows the reguired turbine
orientation. The turbine missile path is also shown,
which does not interact with any safely-related
structures, systems or componeiits.

A flow diagram showing the relative location of the major
components is provided in Figure 10.3.2-1 of CESSAR-DC.
The detail associated with "P&IDs" is not provided since
the turbine generator system (TGS) and extraction steam
(ES) system are non-safety related and are located in the
Turbine Building, which contains no safety-related
structures, systems or components.

Section 10.2.2 of CESSAR-DC will be revised to include
the extraction steam non-return check valve closure time
criteria.
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The source of extraction steam for each stage of feedwater |;
heating is presented below:

Heater Extraction Source "
6 H-P turbine
5 H=P turbine
Deaerator H-P turbine exhaust
3 L-P turbines 1
2 L=P turbines
1 L-P turbines

non =rehurn

Provided in the higher pressure {/;xtraction lines are
piston-assist, spring-closed -swime? check valves. The |F
piston-assist, spring-closed actuators are designed to overcome
friction and allow the valves to close rapidly on turbine trip.
Low-pressure first stage extraction lines are not provided with h
lcheck valves since installation in the condenser neck would be

impractical. However, the low-pressure heaters are provided with
anti~flash baffle plates located inside the heaters. E
Irsery A

The LP turbines are provided with condensate spray cooling teo
protect the turbine against excessive temperature rise during
run-up, no-load and shutdown. It consists of a number of spray
jets mounted inside the LP casing in the neighborhood of the 1
exhaust blades. The jets are arranged to spray uniformly over
the internal walls and to form a film of water on the vertical
surfaces. Spraying is started automatically when the steam
flow rate drops below about 10% of the full load flow rate.

Generator rating, temperature rise, and class of insulation are
in accordance with IEEE standards. Excitation is provided by a
shaft-driven alternator with its output rectified.

A conventional oil-sealed nydrogen cooling system provides rotor
cooling. The stator conductors are water cooled by a stator
water cooling system. Differential relays protect the generator
against electrical faults.

The hydrogen bulk storage facility is located outdoors. Hydrogen
is supplied from high-pressure storage tanks and an electrolysis
hydrogen/oxygen generator.

In order to prevent explosions or fires, the hydrogen piping and
the main generator are checked for leaks and then purged with CO2
to remove all air and oxygen before the introduction of hydrogen?
The hydrogen purged from the generator is vented through the
Turbine Building roof and dissipates in the outside air.
Provisions are included at various points in the distribution
system to allow for CO, purging and safe venting of the hydrogen
in the generator and piping prior to maintenance.

Amendment I
10.2=2 December 21, 1290



Insert A

These non-return check valves are capable of closing within a
time period to maintain stable turbine speeds in the event of
a turbine generator system trip.
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receives the three signals and permits propagation of the signal
demanding the smaller valve opening. The desired speed reference E
is manually selected using pushbuttons mounted on the operating
panel. Speed references are provided for steady-state operation
at the speeds required for thermal scaking holds, as well as at
rated speed. A pushbutton is also provided that, when pushed and
held, overspeeds the turbine for purposes of testing the
overspeed protective eguipment. The maximum overspeed that the
unit will reach should the pushbutton be held down does not
exceed the turbine overspeed capabilities. The machine coasts
down to rated speed when the pushbutton is released. A circuit
is incorporated in the speed control unit to slowly vary the
turbine gpeed above and below hold speeds that are near bucket
critical speeds to avoid the possibility of extended operation in

a resonant condition. Discrete acceleration reference signals
are selected manually %o provide for controlled rotor
acceleration dur ‘g startup. Two independent rotor speed

circults are prov.ded for redundancy, and fail-safe circuitry
protects the turbine in the event of failure of the primary

circuit.A Trsert B

The turbine overspeed protection is divided into two basic
categories of mechanical overspeed protection in the turbine and
electrical overspeed protection in the EHC controller.

Mechan‘cal overspeed protection, which is independent of the EKC
controller is provided by the mechanical overspeed trip
mechanism, which is located in the turbine front standard on the
end of the control rotor stub shaft. The over-speed trip device
consists of an unbalanced ring, which is actuated by centrifugal
force rgainst the force of a spring when the turbine overspeeds.
This movement puts the ring in an eccentric position so that it
strikes the trip finger of the mechanical trip linkage which
coperates the mechanical trip valve to close all turbine valves.
The mechanical overspeed trip device is set to activate at 110%
of rated speed.

Electrical overspeed protection, which is set at 111.6% of rated
speed, 1s provided as a backup to the mechanical overspeed trip
device. The electrical trip solenoid valves are deenergized to
trip the turbine upon receiving an open contact from the EHC
which represents an overspeed condition.

In addition to the overspeed protecticn, contrel, and trip
functions provided by the EHC, a diverse method of tripping is
provided by an independert over frequency relay which is used to
trip the turbine if the generator frequency reaches approximately
111% of its rated value.

A Trserr C

Amendment E
December 30, 1928
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Insert B

The speed governor for normal speed-load control fully closes

the control and intercept valves at 105% of the turbine normal
operating speed.

insert C

The turbine overspeed trips close the main steam stop,
control, reheat stop and intercept valves within a time period
after a trip signal that precludes an unsafe turbine overspeed
condition,

These closure times account for the residual steam
in the piping between the valves and the turbine.
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Question 410.131

a. Confirm that the MSSS design includes the capability to
detect and control leakage and isclate portions of the
system in the event of excessive leakage or component
malfunctions. List the specific instrumentation which
provides the initiating signals to close the MSIVs and/or
turbine stop valves to limit the release of steam.

b. Provide information which confirms that non-seismic
Category I portions of the MSSS or other systems located
close to essential portions of the system, or of non-
seismic Category I structures that house, support of are
close to essential portions of the MSSS, do not preclude
operation of the essential portions of the MSSS.

& Provide a tabulation and descriptive text of all flow
paths that branch off the main steam lines between the
MSIVs and the turbine stop valves. The descriptive
infoermation should include the following for each flow
path:

(1) System identification

(2) Maximum steam flow in pounds per hour

(3) Type of shut-off valve(s)

{(4) Size of valve(s)

(5) Quality of valve(s)

{(6) Design code of valve(s)

(7) Closure time of all valve(s)

(8) Actuaticon method of valve(s)

(9) Motive power source for the valve actuating
machanism

d. In the event of a main steam line break, termination of
steam flow for all systems identified in guestion c¢
(above), except those that can be used for mitigation of
the accident, is required to bring the reactor to a safe
cold shutdown. For those systems required for accident
mitigation, provide verification that the SAR describes
what design features have been incorporated to assure
closure of the steam shut-off valve(s), and what operator
actions, if any, are reguired.

e. Provide information that addresses the potential for
steam hammer and relief valve d.scharge loads, and
techniques used to minimize such occurrences.

i
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Response 410.131

a. The Main Steam Isclation System is an Engineered Safety
Feature (ESF) System whose safety-related instrumentation
and controls are part of the Engineered Safety Features
Actuation Systen (ESFAS). The I 7AS is the means by
which the Main Steam Supply System (MSSS) is capable of
detecting and controlling leakage due to a pipe rupture
or component malfunctions. The ESFAS provides the Main
Steam Isolation Signal (MSIS) which is the initiating
actuation signal to the MSS5 to close the Main Steam
Isolation Valves (MSIVs), MSIV Bypass Valves, and the
automatically actuated valves located upstream of the
MSIVs (except the steam-driven Emergency Feedwater Pump
steam iscolation valves) to limit steam blowdown resulting
from a steam line rupture or component malfunction. The
signals comprising a MSIS are discussed in CESSAR-DC
Chapter 7, "Instrumentation and Controls".

b. As stated in CESSAR-DC Section 10.3.3, safety-related
portions of the Main Steam Supply System are contained in
Seismic Category I structures. Non-seismic portions of
the MSSS and other systems which may interact with
essential portions of the MSSS are design2d to Seismic
Category 11 requirements as delineated in CESSAR-DC
' Section 3.2, "Classification of Etructures, Components,
and Systems". Therefore, failure of non-seismic systens,
structures, or components will not preclude operaticn of
the safety-related portions of the MSSS.

- As shown in CESSAR-DC Figure 10.3.2-1 and described in
Section 10.3.2, the following flow paths originate from
the MSSS downstream of the MSIVs and upstream of the main
steam stop valves:

i Turbine Bypass System

e Mair. steam supply to steam reheaters

1 Main steam supply to deaerator

4. Main steam supply to the auxiliary steam
header

As indicated in footnote 21 to Table 2.2~1 of CESSAR-DC,
all piping, valves, etc. downstream of the MSIVs are
designed to ANSI/ASME B31.1 (non-nuclear safety). As
such, more specific information pertaining to the
isolation valves and pipe line sizing and flow rates of
these steam flowpaths is not available until well into
the final design process when valve specifications and
procurement documents are generated.

-

2

e e e i s R I ERETRENE S5 NERRRENEN SRR =28 P T PR NN SRR W=



Response 410,231 (Cont’d)

d. The following requirement 1is included in CESSAR-DC
Section 10.3.2.2 to confirm satisfactory performance
following a steam line break:

Following a steam line break, either all st am
paths downstream of the MSIVs are shown to be
isolated by their respective contrel systems
following a Main Steam Isclation Signal (MS1%), or
th2 results of a blowdown through a non-isolated
path are shown to be acceptable. An acceptable
maximum steam flow from a non-isolated steam path
is 10% of the maximum steam flow rate of 19 x 10°
lb/hr at 1000 psia saturated steam.

This requirement assures valves downstream of the MSIVs
will not permit the blowdown of a second steam generator
following a secondary line break in the event that a MSIV
fails teo shut.

Located downstream of the MSIVs, the turbine bypass
valves are normally controlled by the Steam Bypass
Control System and are capable of remote or local manual
operat.on. The instrumentation and controls for System
80+™, including the Steam Bypass Control System, are
discussed in detail in CESSAR-DC Chapter 7.0. CESSAR-DC
Figure 7.7-8 "Steam Bypass Control System Block Diagram"”
indicates that a low T, closes or blocks the opening of
the turbine bypass valves. Additionally, as stated in
CESSAR-DC Section 10.4.4, no single turbine byPass valve
has a maximum capacity greater than 1.9 X 10" 1b/hr at
1000 psia. These features assure the closure of the
turbine bypass valves and limit the blowdown through the
valves in the event of a secordary steam line break.

e. As stated ir CESSAR~-DC Section 10.3.2.2, the main steam
safety valve discharge piping is arranged and supported
such that the limiting loads are not exceeded for normal
and r¢ uirving conditionn. This requirement will be
revis . to include the atmospheric dump valve discharge
piping. 1In addition, a statement will be added to this
section which addresses steam hammer and relief valve
discharge loads.

System design features are given in CESSAR-DC Section
10.2 which contribute to minimizing the potential for
steam hammer. These design features include the main

steam is. ation valve bypass valves which permit steam
plant warnup and pressure equalization across the MSIVs
prior to opening the MSIVs. An equalization header is

Lo



Regponge /10,431 (Cont'd)

provided downstream of the MEIVe and upstream of the
turbine stop and control valves to peimit a full-closure
test at 90 percent power of one of the high pressure
turbine stop valves during operation without imposing a
severe pressure/load transient on one of the itoam
generators. A main steam drainage system is provided to
effectively remove water from the system prior to and
during startup, shutdown, and operation. The main steanm
safety valves and atmospheric dump valves are arranged
guch that any condensate in the line between these valves
a?d the main steam lines drains back to the main steam
lines,

pu— T



CESSA

DESIgN
CERTIFICATION

"(4 ‘,v Y »
t ) .- : : gl
v . —— -
wilt i}
whe f N A § 5 1
Theri . ! !
netwveer TN ¢
P "y
\ ¢ . ten
OI, ' .-‘ ! p
™a Ma tean Y
aivi At? nhet
Mal) Feeavater
1§ A Y ! N '
nls! ¢ I tLht ¢
rupt v e ¢
o1 el Tt '
Py v £ e
r M 1 ¥} . ’
{ . 4 (
> > W v
w . M
Prest ¥ "It
t r e mI "
f The Mal tea f
- (; ) A4 [ ) +
: : X At o i€
-
In the mbind e
power A stean
perts ! ‘
At b v S
. ' ] 1 i
. @ e "
i Bli
4 ‘L\ » au v *
W
. l
require fO1 the
™ - v
. ¢ 2.8 X : wa
M ¢ gVEten ¥
! y ]
remove f fore
' rY v g
prever ] ]
enerato: 5 v . .
=Yy € enp J
env.er; T tear
v ed wheri —_
fmercder f o é
& ¢ "

.
> b
»

'

!

o

-

‘
)
»
oY

v &
™Y

ey
M at

’ v
¢
R "
™ &y ,
* v
f
o s
5 s
i }
18ne
ener«
™ »
4 ‘
. " 8
} oy
»
"y reTE
N ¢
£
1 {
. )
¢
€ ’ N
€ ¢
At e ¥
}
’ 4
el 1
)
‘
£




Attachment ALWR-=346

L.

Following a steam line break, either all stean paths
downstream of the MSIVs are shown to be isolated by their
respective control systems following a Main Steam Isolation
Signal (MSIS), or the results of a blowdown through a
non-isolated path are shown to be acceptable. An acceptable
maximum steam flow from a non-isolated steam path is 10% of
Maximum Steam Rate*. It is not reguired that the control
systems for downstream valves nor the downstream valves
themselves be designed to ASME Code, Section III, Seisnmic
Category I, IEEE Standard 279 or IEEE Standard 300 Criteria.
avd Atwisspher.c Dunap Vaives

The Main G&ceam Safety Valvol-crccgrrtngod such that any
condensate in the line between the safety valves and main
steam line drains hack to the main steam lines, Y

The main steam piping is arranged to minimize the number of
low peints.

The pressure drop at tiie maximum guaranteed steam flow rate
does not cause the inlet moisture level at the turbine stop
valve to exceed 0.5%, or a thermal analysis of the stean
system is performed and the calculated moisture level at the
turbine stop valve is acceptable to the turbine vendor.

The drainage system for main steam piping is designed to
remove water priocr to and during initial rolling of the
turbine and during shutdown. Drain system flow velocity
does not exceed 10 ft/sec.

) B9 A drain is Jocated at each low peint in the main stean
pPiping systen where water may collect during startup,
shutdown, or nrrmal operation of a unit. The position
of the pgiping in both hot and cold conditions igc
considered. In long runs of piping with no special low
peint, a low point drain is installed at the turbine
end of the section. If the main steam line is split
inte more than .e lead going into the turbine, then
each of these leads and the main header »ve reviewed
for low points. The low point drain consists of a
drain pot with a minimum diameter of 12 inches.

2. Low point drains are provided upstrear of each of the
Main Steam Isclation Valves.

* Maximum Steam Rate = 19 x 10
steam.

¢ lb/hr @ 1000 psia saturated

Amendment I

..

10, 3+6 December 21, 1880
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The routing of drain piping is ~awnward, and the slope
of all horizontal pipes in the direction of the flow is
downward at a minimum of 1/8 inch per foot of pipe.

4. Main Steam System drains are routed to the condenser.

S. Main Steam System drains are not connected to manifold
serving drains from sources downstream of the turbine
thi sttle valve.

6. Twe valves are installed in series in each drain line.
One of these valves is pneumatically operatey and
arranged to fail open. This valve is located as close
as possible to the main steam header or lead to reduce
the amount of water trapped upstream of the closed
drain valve. The second valve is manual and locked
open.

7. Traps are not used (or drains essential to system
operation unless they are used in conjunction with a
fully automatic¢c redundant drain systew,

8. All Main Steam System drain lines and vaive ports have
a minimum inside diameter of one inch to minimize the
risk of plugging by foreign material.

9. Safety~-related Main Stearm System drains, located in the
region from the steam generator to the MSIV, are
provided with remote motor-operated valves.

Non-safety-related Main Steam System drains, MSIV to
turbine generator, are automatically operated.

The Main Steam Isclation Valves for each steam generator are
arranged such that a maximum of 2,000 cubic feet (total for
two steam lines per steam generator) is contained in the
pipirg bestween each steam generator and its associated
MSIVe. This volume includes all lines off of the main stean
line up to their isclation valves.

The -ain steam lines are arranged such that a maximum of
14,000 cubic feet is contained between the MSIVs and the
Turbine Stop Valves. This volume includes all lines off of
the main steam line up to their isolation valves.

A discharge connection is provided on the steam generator
main steam line to allow venting of nitrogen gas during
steam generator fill operations while still maintaining a
pressure of about § psig in the steam generator, '

T MESS (& AéSianed 4T f."ré mite Thi fx tennal ‘o sitdm
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Anendment A

10.3=7 September 11, 1987
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The isolation valve operators and controls are designed to
the applicable parts of IEEE Standard 279~1971 and IEEE
Standard 2308-1980.

Th2 ADVs are designed, fabricated and installed such that
the requirements for In-service Testing and Inspection o1
ASME Section XI, Subsection IWV can be met. ,

I. The ADVs are clasrified "active" and conform to design
requirements meeting the intent of NUREG-0800.
10,3.2.3.3 Instrumentation and Control

The control system mirimizes the number of instrumentation
control functions and control loops reguired to perform the
essential control functions. Further, the number of different
types of Instrumentation and control components used in the
system is minimized and coordinated with the remainder of the
plant to reduce the maintenance effort and the number of spare
parts which must be stocked,

Each subsystem automatic control loop, such as the controls for
the bypass valves is analyzed to establish that it meets its
functional requirements and has adequate stability margin,

10.3.3.3.3.1 Main Steam Isolation Valves (MSIVs) A

A, Control of the main steam isolation valves is accomplished
by a separate system independent of the protection system,

B. Operator interface to the isolation valve is provided
locally, in the Main Control Room (MCR) and at the Remote
Shutdown Panel (RSP). The following 2re provided:

1 The capability to manually open and close the valve.
2. The capability to test the valve cperation (MCR only).

3. Valve position indication (open/close indicating
lights).

-8 The MSIVs are interlocked to cl e upon initiation of a main
steam isolation signal (redundang). NS Wi ninate
o Maip, “am st anon mamak dre Qe v~ Clhapie e 7,

D. Each dain Steam Isolation Valve (MSIV) has two physically
separate and electrically independent closure solenocids in
order to provide redundant means of valve operaticn. A Main
Ste m Isolation Signal (MSIS) is provided to each solencid.

E. An electrical or mechanical malfunction of one solenocid does
not prevent the MSIV from closing.

Amendment :
10;23+13 Decenmber 21, 1%%0



Question 410,132

Main Condensers (MC)

Frovide information regarding measures provided to
prevent loss of vacuum, corrosion and/or erosion of MC
tubes. Describe any procedures that are followed to
detect and correct these conditions.

Describe the instrument and control features provided for
the MC system to verify that the MC is operating in a
correct mode.

Verify that means have been provided for detecting,
controlling and correcting condenser cooling water
leakage into the condensate., Verify that permissible
levels of cooling water inleakage have been defined to
assure that condensate/feedwater guality is maintained
within safe limits.

Response 410.132

The Main Vacuum System, described in CESSAR-DC section
10.4.2, is used to maintain adeguate condenser vacuum for
proper turbine operation during startup end normal plant
operation. Loss of condenser vacuum is indicated when
condenser pressure meets or exceeds its setpoint value.
Loss of condenser vacuum can ocrour from loss of Main
Vacuum, loss of Circulating Water, or excess air in-
leakage. The safety related conseguences of a loss of
condenser vacuum and subseguent turbine trip is analyzed
in CESSAR~-DC section 15.2.

Prevention of loss of vacuum, and reduction of corrosion
and erosion of Main Condenser tubes is accomplished by a
combination of the following:

. selection of condenser tube, tubesheet, shell and
waterbox materials based on site-specific water
chemistry, as described in CESSAR-DC sections
10.3.6.2 and 10,4,1.2 parts b,c, and f. Ma*~r
selection requirements specified in CESSAR-. e
based on utility industry operating exper. e,
EPRI ALWR reguirements and Heat Exchange Insticute
(HEI) standards.

. provisions for chemical injection into the
condenser for bicfouling ~ontrol, as described in
section 10.4.1.2 and dependent on site-specific
requirements, and appropriate sampling of the
circulating water system.

. use of an automatic condenser cleaning system.
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Response 410,232 (cont’'d)

Initial testing of Main Condenser comporents is done in
accordance with HEI Standards for Steam Surface
Condensers. The condenser is designed to be capable of
being filled with water for hydrotests. The condenser
shells, hotwells, and waterboxes are provided with access
openings to permit inspec*ion and repairs; periodic
visual inspections ¢f and preventive maintenance on
condenser components are employed.

Hotwell level ~nd pressure indications are provided
locally. Associated alarms are provided in the contrel
room for each condenser shell. The condensate level in
the hotwell is maintained within proper limits by
automstically transferring condensate to or from the
condensate storage system. Condensate temperature
(measured in the Condensate System), condenser pressure
{with high condenser backpressure alarm), and circulating
water tempera*ure, preesure, and differential pressure
from waterbox to waterbox are monitored and used to
verify Main Condenser operation.

lLeak detection trays are included at all tube-to-
tubesheet interfaces, and provisions for early leak
Jdetection are provided at tubesheet trays and in each
hotwell section, as described in section 10.4.1.2. The
condenser hotwell is divided into three sections to allow
for leak detection and location. The condenser hotwell
in each shell contains conductivity cells to provide
detection and location of condenser tube leaks.
Rejection of hotwell crndensate to the condensate drain
tank is blocked automatically upon an indication of high
hotwell conductivity. This feature prevents trans.er of
impurities into the condensate drain tank in the event ot
condenser tube leakage. The condenser and the
circulating water system are designed such that isclation
of a portion of the tubes to permit repair of leaks is
possible.

The plant process sampling system provides information on
condensate/feedwater quality. Decrease in condensate
guality is an irdication of condenser circulating
(cooling) water leakage into the condensate, CESSAR-DC
sections 9.2.3, Demineralized Water Makeup System, 9.3.2,
Process Sampling System, 10.3.5, Secondary Water
Chemistry and 10.4.6, Condensate Cleanup System, give
further details of water quality parameters and system
operating limits.
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The
Condenser, will be made to clarify these issues.

attached changes to CESSAR-DC section 10.4.1,
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During normal operation and shutdown, the main condenser will
have no radicactive coutaminants inventory. Radicactive
contaminants can only be obtained through primary to secondary
system leakage due to steam generator tube leaks. A discussion
of the radiological aspects of primary to secondary leakage,
including operating concentrations of radicactive crntaminants,
is included in Chapter 11, There is noe hydiregen buildup in the
main condenser,.

The main condenser is non-safety-related.

A leak or failure in the condenser shell would allow condensate
to drain out, but the pits located below the condenser will hold
more water than the condensate hotwell volume. The flooding due
to a loss of condenser water box or circulating water piping
would be limited to the turbine building which contains no
safety-related equipment.

A failure in the recirculating water
large enough to cause floeding will

“,;8tem or the main condenser
be detected by high level

alarms in the turbine building sumps.
the appropriate equipment.

The operator can jsolate |

10.4.1.4 Tests and Inspections
gcr*’“' main condenser is tested in accordance with the Heat |A
::h Exchanger Institute Standards for Steam Surface Condensers.

> grop- gratiom—of—the~gystem—after Startup—wiki—assur
A ntegrity &m 'iung__@ “zepponen m
raodi

“.
Will not be necessary. val inspections and

prcven:i::_ﬂggn;.nancc-! conducted folTowtng-narmal industrial
bractree? raee &,

10.4.1.5 Instrumentation Application "
All of the instrumentation for this system is operating
instrumentation and none is required for safe shutdown of the
roactor.AIns¢r+ B e
10.4.2 MAIN VACUUM SYSTEM

10.4.2.1 e s Bases A

The Main Vacuum System is designed to:

A. Remove air and other noncondensable gases from the |
condenser. ;
B. Maintain adeguate condenser vacuum for preoper turbine |

operation during startup and normal cperation. |

Amendment I
December 21

L

1990
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Attachment to CESSAR-DC Change Package for Section 10.4,.1

ingert A
Insert the following dinto section 10.4.1.4, Tests and
Inspections (location ar indicated on page 10.4~4):

The condenser is designed to be capable of being filled witn
water for hydrotests. The condenser shelle, heotwells, and
wvaterboxey are provided with access openings to permit
inspection and repairs; pericdic visual inspections of and
preventive maintenance on condenser components are conducted
following normal industrial practice. The condenser and the
circulating water system are designed such that isolation o!
a portion of the tubes to permit repair of leaks is possible.

insert B
Insert the following into section 10.4.1.%, Instrumentation
Application (location as indicated on page 10.4~4):

gufficient instrumentation is provided throughout the plant
power generation systems to facilitate an accurate heat energy
balance on the plant.

Fotwell level anc pressure indications are provided locally,
and associested ala = are provided in the Zontrol roem for
each condenser shel. The condensate level in the hotwell is
maintained within proper limits by automatically transferring
condensate to or from the condensate storage system.
Condensate temperature (measured in the Condensate System),
condenser pressure (with high condenser backpressure alarm),
circulating water temperature and pressure, and differential
pressure from waterbox to waterbox are monitered and used to
verify Main Condenser operation.

The condenser hotwell in each shell contains conductivity
cells to provide detecticn and lozation of condenser tube
leaks. Rejection of hotwell condensate to the condensate
drain tank is blocked automatically upon an indication of high
hotwell conductivity. This prevents transfer of impurities
into the condensate drain tank in the event of condenser tube
leaxage,

Turbine trip is activated on loss of Main Condenser vacuum
when condenser pressure reaches or exreeds the setpoint,

e e e e e e i e Samahae s L



Question 410,133
Circulating Water System (CWS)

Verify that the design includes provisions to minimize
hydraulic transients and their effect upon the functional
capability and the integrity of CWS components.

Verify that the capability exists to detect leakes and
gsecure the CWS guickly and effectively.

Responge 410,133

a.

The condenser circulating water system (CWS) is designed
to minimize the potential for water hammer oy previding
adeqguate filling end high point venting. Valve
opening/closing times are selected to minimize water
hammer effects. All CWS piping and components are
designed to meet the requirements of ANSI/ASME B31.1.

The System 80+™ main condenser waterbox is divided into
sections, Conductivity monitors in each main condenser
hotwell shell are used to detect leakage of circulating
water (see response to RAI 410.132 and resultant change
package for CESSAR-DC section 10.4.1). Valving is
provided such that each of the condanser waterbox
sections can be isolated and the unit operated at partial
load, thus preventing the introduction of large amounts
of non-condensate quality water into the condensate and
feedwater system.

CESSAR-DC section 10.4.1.3 describes features of the
System 80+™ design which are used to detect and contaia
flooding due to failure of the circulating water system.
The pits below the main condenser will hold more water
than the condensate hotwell volume; flooding due to loss
of condenser water box or circulating water piping would
be limited to the turbine building, which contains no
gafety-related equipment. A failure in the circulating
water system or the main condenser large enough to cause
flooding will be detected by high level alarms in the
turbine building sumps. The operator can isolate the
appropriate eguipment.

CESSAR-DC section 10.4.5 shall be changed to clarify these
design features.
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the pumps is maintained within the temperature and purity limits
established by the manufacturer. High guality cooling water for
the pump bearings is provideu in sufficient quantity to maintain
bearing temperatures within manufacturers limits under full pump
output curing the hottest days of the year. Separate flow paths,
each with their own pressure control, are provided for each pump
support system requiring cooling water (e.g., thrust bearing
cooling, seal water cooling, wear ring flusaing).

Valving is provided such that each of the six condenser waterbox
sections can be isolated and the unit operated at partial load.
Means are provided for entry into the waterboxes and circulating
water piping for repair and cleaning. Entry provisions allow
cleaning within one eight-hour shift. Drains are available such
that the circulating water system can be drained within eight
hours. f

‘Blowdown is provided to Acdhtro; the concentration factor of
cooling tower solids. A throttlinyg valve allows regulation of
the blowdown flow.

Acic is injected in the cooling tower inlet header. Biocide and
scale inhibitor are injected into the basins. Water treatment
for the circulating water system is based on site makeup water
chemistry, blowdown requirements, environmental regulations, and
system materials. Consideration is given to the need for
biogrowth contrel, pH control, and scale buildup. Water
treatment follows the options in EPRI report C8-2276, "Design and
Oprating Guidelines Manual for Cooling Water Treatment."

Makeup flow to each cooling tower basin is regulated by a
throttling valve. Each tower is provided with two 100% capacity
makeup pumps. Filters at the makeup intake - ' ucture prevent
debris from entering the pumps. The suction filters can be
cleaned without loss of makeup flow. Pump discharge strainers
additionally remove debris which might enter the circulating
water system. Warm water from the condenser outlet is used to
psavent icing of the intake structure during winter months. The
intake structure is separated from the discharge structure to
minimize the potential for recirculation.

10.4.5.3 Safety Bvaluation

The Condenser Circulating Water System does not perform any
safety functions. Thus reliance on this system was not assumed
in the safety analysis.

10.4.5.4 Tests and Inspections

Prior to startup, all piping is hydrostatically tested anc
flushed .o applicable codes antd standards. A full power

Amendment I

10.4~-13 Cecember 21, 1990




Attachment to CESSAR-DC Change Package for Section 10.4.5

Insert the following into section 10.4.5.2 (locations as
indicated on page 10.4~13):

Insert A

The Main Condenser waterbox is divided into sections. To
prevent the introduction of non-condensate quality water into
the condensate and feedwater system, conductivity monitore in
each main condenser hotwell shell are used to detect leakage
of circulating water, as described in Section 10.4.1.5.

Insert B

The condenser circulating water system (CWS) is designed to
minimize the potential for water hammer by providing adequate
filling and high point venting. Valve opening/closing times
are selected to minimize water hammer effects. All CWS piping
and components are designed to meet *he reguirements of
ANSI/ASME B31.1.
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Question 410,134

Condensate and Feedwater System

b,

Verify that the » -~ piping is designed according to
the requirements o, ral Design Criterion 4 and
consistent with Branch Technical Position ASB 10-2 to
preclude hydraulic Instabilities from occurring in the
pipiny for all modes of operation.

Verify that the feedwater control valve and controller
designs with respect to waterhammer potertial have been
addressed and that plant operating and maintenance
procedures have been reviewed to assure that precautions
to avoid waterhammer occurrences have beer provided.

Verify that the capability exists to detect and control
leakage from the system.

Response 410.134

Branch Technical Position ASB 10-2 reguires that certain
design capability and verification be provided. For
preheat steam generator designs, the following guidelines
are specified; methods employed by the System B80+™
design to esatisf{y these reguirements are described
fellowing each reguiremunt.

. Minimize the horizontal lengths cf feedwater piping
between the steam generatcr and the vertical run of
piping by providing downward turning elbows
.mmediately upstream of the main and auxiliary
feedwater nozzles. System arrangement features of
the System 80+ main feedwater system ars described
in CESSAR-DC section 10.4.7.2.6. Cne of the
arrangement reqguirements states that a 9(0-degree
elbow facing downward is attached to each steam
generator (economizer and downcomer) feedwater
nozzle., This precaution aids in the prevention of
water hammer. Emergency feedwater (EFW) piping
arrangement is described in CESSAR-DC sectior.
10.4.9.2. EFW piping is connected to the downcomer
feedwater line, which then continuously rises up to
the 90-degree elbow attached to the downcomer
feedwater nozzle.

s Provide a check valve upstream of the auxiliary
feedwater ccnnection to the top feedwater line.
CESSAR-DC Figure 10.4.9-1, Emergency Feedwater
System Piping and Instrumentation Diagram, shows
the check valves located upstream of the downcomer
feedwater line connection. Descriptions of EFW
piping connections to main feedwater pip.ng are

. TN e—— P LS e m—————~y i A e anal pr— y -
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Response 410,134 (continued)

contained in section 10.4.7.2.6, item G, and in
10.4,9,1.2, items M and R.

. Ma_ntain the top feedwater line full at all times.
The System B0+ steam generator design includes
design features to help maintain the top feedwater
(downcomer) line full of water. Response to NRC
RAl 210.92 contains other information about steam
generator design.

¢ Perform tests acceptable to NRC to verify that
unacceptable feedwater hammer w.ill not occur using
plant operating procedures for normal and emergency
restoration of stean generator water level
following loss of normal feedwater. Also perform a
water hammer test at (the power level at which
feedwater flow is transferred from the auxiliary
feedwater nozzle to the main feedwater nozzle)% of
power by using feedwater through the auxiliary
feedwater (top) noyzle at the lowest feedwaler
temperature that the plant standard operating
procedure (SOP) allows and then switching the
feedwater at that temperature from the auxiliary
feedwater to the maln feedwater (bottom) nozzle by
following the SopP, and submit the results of such
tests. CESSAR-DC sections 14.2.12.1.63 and
14,2.12.4.13 describe the tests for water hammer in
the downcomer and economizer feedwater lines.
These tests have been conducted successfully at
gimilar facilities.

A statement will be added to CESSAR-NC section 10.4.7.2.7
to indicate that feedwater system piping is designed tc
preclude waterhammer.

The key characteristic of control valves which can affect
waterhammer is valve stroke time. Downcomer and
economizer control valve stroke times are selected tn
preclude unacceptable waterhammer., CESSAR-DC will be
revised toc include statements on control valves and
contreollers.

Completion of detailed plant operating and maintenance
procedures is outside the scope of design certification;
however, a statement will be added to CESSAR«DC requiring
that adeguate provisions for avoidance of waterhammer be
provided in developing plant operating and maintenance
procedures.



c, System leakage is collected and processed by the
Equipment and Floor Drainage System, described in CESSAR~ |
DC Section 9.3.3. High level alarms on Nuclear Annex, g
Turbine building, and Reactor Subsphere sumps provide
indication to plant operations personnel of excessive
system leakage.

e S —— R
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) 48 Plant operation can continue at reduced power with loss of
one operating feedwater pump. A

Je Plant operation can continue at 100% power with loss of one
operating condensate pump. i

R The feedwater and condensate system is designed to avoid
erosic.: damage. The design and layout of piping systems |[°
considers the effect on the piping material from fluid
velocity, bend location and the location of flash points.
The following velocity guidelines are used:

1. Pipe velocity < 20 ft/sec.

2. Feedwater heater inlet flow velocity € 12 ft/sec,

A
3. Condensate pump suction line velocity < § ft/sec.

L, The feedwater system piping and associated supperts anu
restraints shall be designed so that a single adver=e event,
such as a ruptured feedwater line or a closed isolation
valve can occur without:

- 9 Initiating a Loss~of-Coolant incident.

2. Causing failure of the other steanm generator’s safety
class steam and feedwater lines, Main Steam Isclation
Valves (MSIVs), safety valves, Main Feedwater Tsolation
Valves (MFIVs), Steam Generator Blowdown 1Isolation
Valves, or Atmospheric Dump Valves (ADVs) .

I

3 Reducing the capability of any of the Engineered Safety
Features Actuation Systems or the Plant Protection
Systen.

4. Transmitting excessive loads to the containment
pressure boundary.

S. Compromising the function of the plant contreol room.

o I Precluding an orderly cooldown of the RCS.

— /M, -

10.4.7.2.6 System Arrangement

A. Redundant Feedwater System Isolation ~alves meeting single (A
failure criteria are provided in any feedwater piping
interconnecting the steam generators to preclude blowdown of
both steam generaters following a postulated pipe rupture.

Amendment I
10.4=-21 December 21, 1990
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feedvater line or any otler system pipe.ine, single
failure criteria will not be exceeded with regard to
safe shutdown of the plant.

Each of the two economizer feedwater lines to the stean
generator economizer feedwater nozzles is a 20=inch
line based on a flow of 50% of full power flov at
normal full power steam generator pressure (1000 psia).
Upstream, the single economizer line is sized for 100%
of full power flow.

The downcomer feedwater line is an 8~inch line based on
the following:

a. The downcomer feedwater line is sized for a flow
of at least 120% of full power flow at normal full
power steam generator pressure (1000 pPsia) at 100%

' power,

b. During plart startup, tne doewncomer feedwater line
accommodates all feedwater flow below the
temperature of 200°F,

e During plan: startup, the downcomer feedwvater line
accommodates all feedwater flow up to 20% of full
P g,

-r

‘

Feedwater Isclation Valves and Check Valves

The Main Feedwater 1Isclation Valves (MFIVs) are
designed for complete termination of forvard feedwater
flow within § seconds after receipt of a Main Steanm
Isolation Signal (MSIS), even if the effects of a
single failure are imposed.

The NMain Feedwater 1Isolation Valves (MFIVs), check
valves, and asscciated supports and restraints are
designed to ASME Section III, Class 2 and are Seismic
Category I.

The MFIVs are capable of being in-service t:sted in
accordance with ASME Code Section XI, Subsection IWV.

The MFIVs in each main feedwater line are remotely
operated and capable of maintaining a leak rate of less
than 1000 ce/hour under the main feedwater line
pressure, temperature and flow resulting from the
transient conditicns associated with a postulated pipe
break in either direction of the valves.

Amendment I

10.4-24 December 21, 1990
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RAI 410.134

Attachment i to CESSAR-DC Change Package for fection 10.4.7

Insert A
Insert the following into section 10.4.7.2.5, @8ystenm
Performance (location as indicated on page 10.4~21):

M. System operating and maintenance grocedures shall be
developed with adeguate provisions for avoidance of wvater
hammer .

Page 6 of 7



RAT 410.134

Attachment 2 to CESSAR-DC Change Package for Section 10.4.7

lngert B
Insert the following into section 10.4.7.2.7, Piping, Valves,

Equipment and Instrumentation (location as indicated on page
lO.Q'!‘)l

8. Main feedwater pipe routing is designed to preclude water
hammer .
9. Valve stroke times for {feedwater control valves are

selected to prevent unacceptable water hammer.

Page 7 of 7
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Question 410,139

b.

In calculating the primary and secondary coolant
activities CESSAR assumes a primary to secondary coolant
leakage of 75 1lbs/hr rather than the NUREG-0017 guideline
value of 100 lbs/hr. Explain the basis for the CESSAR
assumption,

Section 2.2.10.1 of NUREG-0017 indicates that releases
from containment are based on 4 purges/yr and a 1000
ft'/min continuous ventilation i+te for plants equipped
with small-diameter purge lines. CESSAR Section 11.3.6.1
assumes 2 purges/year and a continuous venting rate of
12.% scfm(1250 scfm release rate operating 1% of the
time). Explain the basis for the CESSAR assumptions.

In the calculation of secondary coolant concentrations,
NUREG-0017 assumes .1% steam carryover for particulates.
CESSAR assumes 0.5%. Explain the basis for the CESSAR
assumption.

In spite of statements male in several sectiocns of the
CESSAR to the effect that methodelogy and assumptions
used in the calculation of source terms and releases are
consistent with guideline wvalues in NUREG-0017,
parameters discussed above were not consistent with
NUREG~-0017. Provide the values of all relevant
parameters used a) in the establishment of primary and
secondary coolant concentrations, and b) in the execution
of the GALE Code. If those are different from the
guideline values provided in NUREG~0017, provide the
basis fo. :heir use. Specify the type of treatment used
to control secondary coclant chemistry. Guidance as to
the data needed by the staff for radioactive source term
calculations is provided in Appendix B of Regulatory
Guide 1.112.

Response 410.135

The assumption of a primary to secondary side leakage of
75 gpd is consistent witn guidelines provided in NUREG-
0017, Revision 1, Section 2.2.3.

Section 2.2.9.1 of NUREG-0017, Revision 1, indicates that
releases from containment are based on 2 purges/year with
a continuocus ventilation rate dependent on plant design.

The assumption of 0.5% steam carryover is based on NUREG-
0017, Revision 1, Section 2.2.3.

Page 1 of 2
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Question 410.136

General: the design of the liguid wuste management
system appears to be in a conceptual stage. It does not
include the detail necessary for a review in accordance
with the requirements of SRP Section 11.2. For design
certification, the CESSAR is expected to contain the type
and depth of information delineated in SRP Section 11.2,
Part 1, Items 1 through 10,

Provide the design basis for the syster with regard to
the percentage of failed fuel.

Provide P&1D drawings for the Liguid Waste Management
System.

One of the specific criteria necessary to meet the
relevant reguirements of the Commission regulations is
that the concentrations of radicactive materials in
liguid effluents released to an unrestricted area should
not exceed the limits in 10 CFR Part 20, Appendix B,
Table 11, Column 2. Provide radionuclide dischaige
concentrations for normal liquid releases, including
operational occurrences, for expected discharges and

dilution factors. Provide conservative site specific
dilution factors reguired to maintain the above
concentrations. Note that the source term should be

based on design basis failed fuel rate.

Section 11.2.1.,1(C) states that "..the consequences of
accidental releases from the LWMS must not exceed the
standards of Protection Against Radiation, 10 CFR 20."
Provide the 1limiting values referred, and include
information on the issumptions, type of accidents
considered, methodology, and analysis to demonstrate
compliance with this design criterion. A reference to a
section of the CESSAR where this specific information may
be found will be adeguate. Note that section 15.7.1 has
been deleted from the CESSAR.

Provide the functional design basis reguirements for the
liguid waste management system, and a design evaluation
addressing these reguirements.

Provide a design evaluation to demonstrate the capability
~f the system to process waste in the event of a single
major eqguipment failure, to accept additional waste
during operations which result in excessive liguid waste
operation, and to process wastes at design basis fission
product leakage levels, i.e., from 1% of the fuel
producing power.

Page 1 of 3
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Response 410,136

The issue is considered to be a guestion of level-of~
detail necessary for design certification. The detailed
design of the liguid, gaseous, and solid waste management
system will depend on vendor supplied information,
radwaste process technology at the time of detailed
design and site specific parameters, such as dilution
flow, Y/Q dispersion factors, and local requirements for
disposal sites. Adeguate information has been provided
through design criteria and evaluations, required
features, process flow diagrams, system descriptions,
gystem operation descriptions, inspection and testing
reguirements, instrumentation requirements and release
analysis, including estimated quantity of radicactivity
released, sources, estimated volumes, and activity
levels, and volumes of inputs, to nake a safety
determination for design certification.

The Ligquid Waste Management System is design based on a
design basis fciled fuel rate of 0.25%.

Process flow diagrams for the L.guid Wasie Management
System are provided in CESSAR-DC Figure 11.2-1. Detailed
P&1D drawings require procurement level information,
developed during the final design process, which is not
congidered necessary at this time considering the minor
safety significance of this system.

Section 11.2 will ke expanded to include the analysis and
methodology to calculate the concentration of
radionuclide in liguid effluents based on the design
basis failed fuel rate of 0.25% and the expected failed
fuel rate. The liguid effluent concentrations are in
compliance with the limits in 10 CFR Part 20, Appendix B,
Table 11, Column 2. Concentrations of liquid effluents
at the design basis source term can be controlled within
10 CFR Part 20 limits through operational techniques such
as, recirculation and further processing of a batch by
the Liguid Waste Manage Management or by the reduction of
the discharge rate. This future addition is attached.

The Radwaste Building, which will house the Liquid Waste
Management System (LWMS), will be designed in accordance
with the reguirements per Regulatory Cuide 1.143.
Regulatory Guide 1,143 does not require a dose
conseguence analysis since the liquid released due to a
LWMS failure would be retained in the Radwaste Building.

The CESSAR-DC Section 11.2.1 will be expanded to include
a statement to clarify the functional design basis. The
design basis evaluatirn is eryeloped by the responses to

Page 2 of 3
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questions 410.136(d) and 410.136(e) which demonstrate
compliance with 10 CFR Part 20 limits. A revision of
section 11.2.1 is attached.

The Liqutd wWaste Management System has been designed with

sufficient redundancy and surge capacity to accoamodate
increased processing reqguirements or a single major

failure. 1n addition, temporary hookup connections for

temporary eguipment is provided for processing during

:cc:rrtnonl beyond the processing capability of the
esign.

Page 3 of 3
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Question 410,137

General: The design of the gaseous waste management
system appea-s to be in a conceptual stage. 1t does not
include the Jetail necessary for a thorough review in
accordance wit:i, the reguirements of SRP Section 11.3,
For design certification, the CESSAR is expected to
contain the type and depth of information delineated in
SRP Section 11.3, Part 1, Items 1 through 6.

Pruvide the design basis of the system with regarc to the
percent of failed fuel.

Provide the functional design basis reguirement for the
Caseous War*e Management System and a design evaluation
addressing these requirements.

Provide P&ID drawings for the GCaseous Waste Management
System.

The design bases for the syster should alsc include:
General Design Criterion 3, as it relates to provi‘ing
protection t¢ gaseous handlirg and treatment systems from
the effects of an explosive mixture c¢f hydrogen or
oxygen, and General Design Criterion 61, as it relates to
radicactivity contrel in gaseous waste management systens
and ventilation systems associated with fuel storage and
handling areas. Include these design criteria and
address them in the design evaluation section.

One of the design requirements of the gaseous waste
treatment system is compliance with 10 CFR 20.106, as it
velates to radioactivity in effluents to unrestricted
“4r 2as. Provide the assumptions, methodology, and
~ralysis to dasmonstrate that the concentrations of
radiocactive materials is gaseous effluents released to an
unrestricted area do not exreed the limits specified in
10 CFR Part 20, Appendir B, Table I1I, Column 1. Note
that the source term should be based on design basis
failed fuel.

Gaseous Waste Munagement Systems, where the potential for
an explosive mixture of hydrogen and oXxygen existe,
should either be designed to withstand tne effects of a
hydrogen explosion or be provided with dual gas analyzers
with automatic control functions to precluds the
formation or buildup of explosive material, Address the
redundance and the automatic control characteristics of
the design. Digcuss the settings of alarms associated
with the hydrogen explocion protection.

Page 1 of 3
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h. Section 11.3.7.2 contains some information o tha effects
and consequences in a case of GWMSE lea¥l or failure.
Provide the conservative assumptions used in the analysis
and the basis for the atmospheric dispers.on ijactor,

Response 410.137

a. The issue is considered to be a guestion of lcvel-of-
detall necessary for design certification. The “etailed
design of the liquid, gaseous, and scliid wasta ..agement
system will depend on vendor supplied in.ormation,
radwaste process technology at the time of detailed
design a.d site specific parameters, such as dilution
flow, X/Q dispersion factors, and local requiremerts for
disposal sites. Adequate information has been pirovided
through design criteria anéd evaluations, required
features, process flow diagrams, system descriptions,
gystem operation descriptions, inspection and testing
reguirements, instrumentation reguiyements and release
analysis, including estimated quantity of radicactivity
released, sources, estimated volumes, and activity
levels, and volumes of inputs, to make a safety
determination for design certification. The design
requirements contained in CESSAR-DC will be verified
throughout the detailed design and construction of the
waste managemant systems through inspection, test,
analysis and acceptance criteria (ITAAC).

b. The Gaseous Waste Management System is design based on a
design basis failed fuel rate of 0,25%.

S The CESSAR-DC Section 11.3.1 will be expanded to include
a statement to clarify the functional design basis. The
design basis evaluation is enveloped by the responses to
guestions 410.137(e) and 410.136(f) which demonstrate
compliance with 10 CFR Part 20 limits. This future
addition is attached.

d. Process flow diagrams for the Gaseous Waste Managument
System are provided in CESSAR-DC Figure 11.3-1. Detailecd
P&ID drawings regquire procurement-level information,
developed during the final design process, which is not
considered necessary at this time considering the minor
safety significance of this system.

e. Section 11.3 of CESSAR-DC has been expanded to include
General Design Criteria 3 and 61, as well as the
agsociated design eval uations. A copy cf this future
addition is attached.

Page . of 3



R R R R R R R R R R R R R, T S ———

This analysis was performed using the source term
developed utilizing the methodology presented in Branch
Technical Position 11~5 which suggests that for a Waste
Gas System Failure that the normal operation source term
can be multiplied by seven to yield a "source term which
is in good azrocmont with the design basis source term".
This analysis will be added to Section 11.3 of the
CESSAR-DC to demonstrate compliance with 10 CFR Part 20,
Appendix B, Table 1I, Column 1 limite. This future
addition is attached. (Please note that the X/Q value
reported in thie change will be increased as the result
of the response to RAI 450.09. This future revision wiil
n:t affect the conclusions of the enclosed revision to
Section 11.3)

The System 80+™ design utilizes dual gas analyzers with
automatic control to preclude the buildup or formation of
an explosive mixture of hydrogen and oxygen. Alarms are
provided in the control room set to alarm on high
hydrogen and oxygen concentration. Nitrogen purge is
utilized to maintain the concentration of hydrogen and
oxygen less than 4%.

Section 11.3.7 will be expanded to include the
methodology and assumptions used in this analysis. The
atmospheric dispersion factor has been developed to
represent the 90th percentile of the meteorological
conditions in order to provide a generic conservative
dispersion factor for a potential site. The atmospheric
dispergion factor is discussed further in Chapters 3 and
15 of the CESSAR-DC. This future addition is attached.

Page 3 of 3
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The rate of radicantive liquid discharges will be based on the
available dilution and cuncentrations of 10 CFR 20, Appendix B,
Table II.

11:2.8.3 Estimat( i1 Doses

The offsite doses estimated to be received by individuals as a
~esult of radiocact’ 2 Jigquid releases are vresented in Table
11.2=4 and compare. » .. the corresponding ) .mits of 10 CFR S0
Appendix 1I. The weyustions in Regulatory Guide 1.10% were
implemented in the offuite dose calculations. 1In addition, it
has been assumed that:

A. Fishirg and shoreline activities for the maximum exposed
individual occur in the immediate vicinity of the discharge
peint.

B. Drinking water for the maximum exposed individual is taken

in the immediate vicinity of the discharge point.

Population doses resulting from radicactive liguid releases are
strongly related to site characteristics such as populations
served by downstream municipal water intakes and sport and
commercial fish rarvest rates related to the receiving waters.
Therefore, it is aecessiry to defer population dose projecticns
to site-specific environri.ntal “sports.

11.2.6.4 Cost-Benefit Analysis

The cost-benefit analysir approach stipulated by 10 CFR S0,
Appendix I, Paragraph II.D requires that a population dose
analysis be performed to demonstrate that the LWMS is designed
vonsistent with the as low as reasonably achievable criterion.
Due t- the extreme site-specific navure of population dose
analyses, the cost-benefit analysis ir deferred to site-specific
environmertal reports.

Although the cost-benefit analysis is deferred to site-specific
environmental reports, it is fully expected that the LWMS, as
described in this design certizication, will pass the as low as
reasonably achievable test for most proposed sites without
modification. 1In any case, LWMS modifications resulting from
site~specific cost-benefit analyses will reduce the maximum
individual doses presented in Table 11.2-4.

tfnsecﬁ' e

"

Amendment I

1.2=9 December 2 1990
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Insert A
11.2.7 CONCENIRATION OF NORMAL EFFLUENTS

The Liquid Waste Management System (LWMS) processes liquid waste
prior to release to the environment. Each type of liguid waste ir
segregated to minimize the potential for mixing and contamination
of non-radiocactive flow streams. The process liguid radicactive
waste is sampled pricor to release from Waste Monitor Tanks and
radiation monitors are provided in the discharge line to provide
for a controlled nonitored release. The concentration at the
potable water source resulting from releases during normal
operation, including anticipated operational occurrences was
analyzed to verify that it is less than 10 CFR 20, Appendix B,
Table 11, Column 2 Mavimum Permissible Concentration.

11.2.7.1 Analysis of Effects and Conseguence.

A, Bases

For the purpose of this analysis, the following assumptions were
made to estimate the concentration of the liquid effluent at the
potable water source for the design basis source term and the
normal operating source term:

h 8% The system discharges intermittently at an average of
approximately 11200 gallons per day shown below.

Discharge Flo-

Type of Waste Rate (gpd) Reference

Shim Bleed 183 Takle 11,2-2
Clean Waste 70 Table 11,2=-2
Dirty wWaste 3200 Table 11.2+~2
Detergent Waste 540 NUREG=-0017
Turbine Building

Drains 7200 NUREG=-0017

2. The source term is based the concentration of the liguid

in the Waste Monitor Tenk, All effluent is assumed to be
at this concentration for conservatism,

a. The LWMS may be occasiocnally operatsd at design
basis source term conditions. During these
cenditions, the concentration of the liguii in the
wWaste Monitor Tank .s based on the design basis
source term (0.25% failed fuel rate).

b. Typical. 7, the LWMS is operated at the average
normal operating source term calcul=*ed using

Page 1 of 7
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Insert A (cont’d)

NUREG-0017 methodology. For conservatism, the
concentration in the Waste Monitor Tank |is
calculated based on the shim bleed flow stream
processed via the Chemical Volume and Control
System (CVCS).

The initial concentration of the shim bleed flow
stream, prior to processing via the CVCS, is
assumed to be equal to the Primary Coolant Activity
(PCA) shown in Table 11.1.1-2. N» credit is taken
for processing of the flow stream by the LWMS
(i.e., the shim bleed is assumed to bypass the LWMS
process ion exchangers and filters and be
transferred directly from the Equipment Waste Tank
to the Waste Monitor Tank for discharge).

The concentration of the shim bleed in the Waste
Monitor Tank is calculated as follows:

C (1) = 1.0 PCA * p/DF(1)cves

Where: €:(1) = Concentration in the Waste
Monitor Tank (uCi/ml)

PCA = Primary Coolant Activity
(uCi/gm) (See Table 11.1.1-2)

o = Density (gm/ml)
= 1.0 gm/ml

DF(i)ppes # Chemical Volume and Control
System (CVCS) Total FProcecs
Decontamination Factor (See
Table 11.2.3 and Figure 11.,2-2)

DF(i)owes = 5.0E+S (Iodine)
= 4.0E+3 (Cs, Rb)
= 5.0E+6 (Other)
;. The dilution flow rate is assumed to be 100 scfs, which

is congistent with that assumed in Section 11.2.6.

4. In the absence of site specific information for dilution
flow. The dilution factor is 1.74 x 10, based on a
dilution flow rate of 100 scfs and discharge rate of
11200 gpd.

Page 2 of 7
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Insert A (cont’d)
B. Metheodology

The methodology used to calculate the concentration of the effluent
at the potable water source is as follows:

C,(i) = C(i) * D

Where:
C (i)= Concentration of the i'* isotope at the potable
water source (uCi/ml)
Ct(i)= Concentration of the i'" isotope in the Waste
Monitor Tank (for the design basis failed fuel
rate, 0.25%) (uCi/ml)
Dy = Dilution Factor
Dy - Faie/ Fanr
D, = ¥ w30
Fow = Discharge Flow Rate (gpd)
= 11200 gpd
Fay = Dilution Flow Rate (scfs)
= 100 scfs
Cs Results and Conclusions

The estimated concentration of the liquid effluent at the potable
water source is shown in Table 11.2-5 and Table 11.2-6. The total
average daily concentration of the ligquid effluent at the potable
water source for the design basis source term and the normal
operating source term is 2.76E-1 MPC and 5.81E-2 MPC, respectively.
The concentration of isntopes at the potable water source, for both
the design basis and normal operating source terms conditions, is
well within 10 CFR 20 guidelines.

The rate of radioactive liquid discharges will be based on the
available dilution flow and the concentrations of 10 CFR 20,
Appendix B, Table 1I, Column 2. For a dilution fiow of 100 scfs,
the maximum allowable discharge rate of liquid effluent from the
LWMS, during design basis source term conditions and normal
operating source term conditions, is approximately 4.05E+4 gpd and
1.92E+5 gpd, respectively.

Page 3 of 7
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Insert A (cont’d)

The Owner Operator will develop procedures for the operation of the
LWMS and releasz of radicactive ligi id effluents from the LWMS to
ensure that the concentration of the liguid effluents at the
potable water source are within 10 CFR 20 guidelines.

Page 4 of 7



Table 11.2-5:

Nuzlide

Br-83
Br-84
Br-85
Rb-88
Rb~89
Sr-89
Sr-90
Sr-9%1
Sr-92
Y-90
Y=-91
Y=S1in
Y=92
¥Y=93
Z2r=95
Nb-95
Mo-99
Tc-99m
Ru~103
Ru~=106
Rh=103m
Te-129m
Te-129
Te-131m
Te-131
Te-132
Te-134
I=-131
I-132
I-133
I-134
I1-135
Cs~134
Ce~-136
Cs-137
Cs-138
Ba=137m
Ba-139
Ba~140

Design Basis Average Daily Liguid

Effluent Coucentration (a)

e, (1)

6.77E-12
3.30E-10
3.82E~11
6.43E-10
7.12E-10
2.08E-11
1.30E-12
1.29E-11
6.0BE~-12
1.91E-12
4.17E-12
1.91E-13
i1,20E-12
2.61E=12
5,04E=12
5.04E~12
1.91E=12
S.73E=08
3.82E=12
9.55E=13
3+30E~-13
7.64E~11
S.91E=211
+91E-10
+95E~11
,26E~09
+26E=10
.0BE~08
6.77E~09
3.30E-08
4.69E~-09
1.91E~08
3,65E~09
1.32E-09
3.47E-C9
2.61E-09
7.12E=15
4.52E~12
3:13E-11

NN

MPC (1)

3.00E-06
3.00E~06
3.00E~-06
3.00E-06
3.00E~0€
3.00E-06
3.00E~-07
7.00E-05
6.00E~05
2.00E~05
3.00E-05
3.00E-03
6,00E-08
3.00E-D5
6.00E~05
1.00E~04
4,00E-05
3.00E~03
8.00E~05
1.00E~05
1,00E~02
2.00E-05
8.00E~04
4.00E~-05
3.00E-06
2.00E-05
3.00E-06
3.00E~07
8.00E-06
1.00E-06
2.00E~-05
4.00E~-06
9.00E-06
6.00E-05
.00E-05
.00E-C6
.00E~06
.00Z-06
.00E-05

N WM

(a)

Based on concentration in Waste Monitor Tank for design basis
source term during normal operating conditions

12.2-17).
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FMPC (i)

2.26E~-06
1.10E-04
1.27E-05
2.14E~04
2.37E-04
6.95E-06
4.34Lk-06
1.84E~07
1.01E-07
9.55E-09
1.39E-07
6.37E-11
2.00E-08
8,68E~-08
8.40E-08
S5.04E-08
4,78E~08
1.91E-06
4.78BE-08
9,55E~-08
3.30E-11
3.82E~06
7.38E-08
4.7BE~06
2.32E-05
1.13E-04
7.53E~05
6.95E-02
B.47E-04
3.30E-G2
2.34E-04
4.78E-03
4.05E-04
2.20E-0S
1.74E-04
8.69E~04
2. 37E~09
1.51E~06
1.56E-06

(See Table



Nuclide

La-140
Ce-141
Ce~1413
Ce~144
Pr-144
Mn=-54
Co~-58
Co=~60
Fe~59
Cr+=51

H-3

Design Basis Average Daily Liquid
Effluent Concentration (a)

¢, (1)
(uCi/ml)

4.34E~-12
4.8B€6E~12
3.658-12
3.55.~12
1.18E-13
5.56E~11
1.60E-10
1.91E-11
1.04E~11
1.08E~10

4.97E-04

MPC (i)
{uCi/ml)

2.00E~05
9.00E-05
4.00E-05
1.00E-05
3.00E-06
1.00E~04
9.00E-05
3.00E-05
5.00E-05
2.00E-03

3J.00E~-03

Total:

(a)

[ased on the concentration in Waste Monitor Tank for the
design basis source term during normal operating conditions

(Bee Table 12.2-17).
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FMPC (i)

2.17E-07
5.40E-08
9.12E~-08
3.65E~07
3.94E-08
5.56E~07
1.78BE~-06
6.37E-07
2.08E~07
5.38E-08

1.68FE~01

2.762-01 MPC



A e

Normal Operating Average Daily
Liquid Effluent Concentration (a)

e, (i)  MPC(i)

Nuclide FMPC (i)
Sr-89 4.86E-15 3.00E-06 1.62E-09
Sr-9%0 4.17E-16 3,00E-07 1.39E-09
Sr-91 3.34E-14 7.00E-Q5 4.76E-10
Y-91 1.81E-16 3,00E~-05 6.02E~12
Y=93 1.46E-13 3.00E~05 4.86E-09
Zr~9% 1.35E~14 6,00E-05 2.26E-10
Nb-95 9.73E-15 1.00E-~D4 9.73E~-11
Mo-99 2.22E-13 4.00E~-05 5.56E~-09
Tc-=99m 1.63E~13 3.00E-03 S.44E-11
Ru=103 2.61E-13 B8.00E-0S 3.26E-09
Ru-106 3.13E~12 1.00E-05 3.13E-07
Ag-110m 4,52E~-14 3.00E-05 1.51E-09
Te-129m 6.60E~15 2.00E-05 3.30E-10
Te-128 8.34E~13 8.00E-04 1.04E-09
Te=131m $.21E-14 4.00E-05 1.30E-09
Te=131 2.67E~-13 3,00E-06 B8,92E-08
Te-132 5.91E-14 2.00E-05 2.95E-09
3*13a 1.56E=11 3,00E-07 5.,21E-05
I-132 7.30E~11 8.00E-06 9.12E-06
I-133 4.86E~11 1.00E~-06 4.U6E-05
I»135 9.03E~11 4.00E-06 2.26E~05
Cs-134 3.08E-10 9.00E-06 3.43E-05
Cs=~136 3.78E-11 6.00E~05 6.30E-07
Ce~137 4.08E~10 2.00E-05 2.04E-05
Ba=140 4.52E-13 2.00E-05 2.26E-0Q8
La-140 8.68BE-13 Z.00E-05 4.34E-08
Ce-141 $.21E~15 9.00E~05 §S.79E-11
Ce~143 9.73E-14 4.00E-05 2.43E-09
Ce~-144 1.35E-13 1.00E-05 1.35E-08
Na-24 1.63E-12 3.00E-05 5.44E-08
Cr=51 1,08E~13 2.00E-03 5.38BE-11
Mn=54 5.56E~14 1.00E-04 S.56E-10
Fe-55 4.i7E-14 B.00E-04 &5.21E-11
ra=59%9 1.04E-14 S5.00E-05 2.08BE-10
Co-58 1.60E-13 9.00E-05 1.7BE-09
Co=-60 1.84E-14 3.00E-05 6.14E-1D
Zn=65 1.77E~14 1.00E-04 1.77E-10
W-187 B,69E-14 6.00E-05 1.45E-09
Np-239 7.64E~14 1.00E-04 7.64E-10
H=23 1.74E-04 3.00E~03  §5.,79E~02

Total: $S.81E~-U2 MPC

(a) Based on the concentration in Waste Monitor Tank for the
average normal operating source term (calculated utilizing
NUREG-0017 methodelogy) during normal operating conditions.
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11.2  LIQUID WASTE MANAGEMENT SYSTEMS

z
11.2 1 “\.DESIGN BASES
23.2.3.,1 égitcria -

The Ligquid Waste Hihl ent System (LWMS) is designed to meet the
the following criteriacy

A. The systesn must mee
that it be capable
material in liguid ef
achievable in accordance w

e regulatory design basis which is
reducing releases of radicactive
§ to ag low as reasonably
CFR 50 Appendix 1I.

B. The system must contribute to
cbjectives in that it must n
station cperation including
occurrences.,

png the performance design
interfere with normal
nticipated operatiocnal

~ The system must meet the safety design
the consequences of accidental releases
not exceed the Standards of Protection Again
CFR 20.

is which is that
the LWMS must

Pdiation, 10

D. The system must also contribute to meeting the ocwmupational
exposure design objective by keeping operatien and
maintenance exposure as low as reasonably achievable.

13:3:3+2 Codes and Standaras

The LWMS is designel in accordance with the guidance of
Regulatory Guide 1.143 and is designed to the codes and standards
listed in Table 1 of Retulatory Guide 1.143.

Although the LWMS is not required to be designed as a Seisnmic
Category I, it is surrounded by a curb, capable of retaining the
entire contents of the Radwaste Building. The Radwaste Building
foundation and curb are designed to the seismic criteria of
regulatory position S5 of Regulatory Guide 1.143 and are designed
to withstand or acccemmodate long-term settlement.

11.2.1.3 Features
The following features :ssist in meeting the Design Criteria:
A. The system takes advantage of feed stream segregation to

allow most efficient processing of waste. This permits
large volumes of potential waste with little or no

contamination to ke monitored and released with minimal |;

Amendment I

-] Decerbher
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insert B

11.2 LIQUID WASTE MANAGEMENT SYSTEMS

The design objectives of the Ligquid wWaste Management System (LWMS)
is to protect the plant personnel, the general public, and the
environment by providing a means to collect, segregate, store,
process, sample, and monitor radicactive liquid waste. Each type
of liguid waste is segregated to minimize the potential for wixing
and contamination of non-radiocactive flow st 2ams. The processed
ligquid radioactive waste is sampled prior to release from Waste
Monitor Tanks and radiation monitors are provided in the discharge
line to provide for a controlled monitored release. The
concentration of the liguid effluent at the potable water source
released during normal operation, including anticipated operational
oraurrences, is below concentrations specified in 10 CFR 20 and
meet the As Low As Reasonably Achievable (ALARA) criteria of

10 CFR 50, Appendix I.

11.2.1 DESIGN BASES
11.2.1.12 Criteria and Evaluation

The Liguid Waste Management System (LWMS) is designed in accordance
with the acceptance criteria defined in the Standard Review Plan,
Section 11.2. The design criteria are the following:

A, Effluents normally released to unrestricted areas must meet
the limiting requirements of 10 CFR 20 and meet the ALARA
objectives of 10 CFR $0, Appendix I.

The LWMS intermittently discharges ligquid effluent in batches
to the environment, Table 11.2-1 provides an estimate of the
annual liquid effluent releases (Ci/yr) based on results from
PWR-GALE using NUREG-0017 methodology. Assumptions used to
calculate the annual release rate are discussed in Section
11.2.6. This estimated annual release rate is used to
calculate the estimated annual dose to the maximum individual.
These results are listed in Table 11.2-4. This analysis
assures that effluents during norral operaztion and anticipated
operational occurrences meet 10 CFR 50, Appendix I objectives.

The LWMS is designed to ensure that normal releases to
unrestricted creas are within 10 CFR 20, Appendix B, Table II,
Column 2 maximum permissible concentrations based on the
design basis source term. Section 11.2.7 provides a detailed
discussion regarding the methodology used to calculate the
concentration of the effluent at the potable watzr source.
The results of this analysis assure that the concentration of

Page 1 of 3
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Insert B (cont’d)

the liguid effluent at the potable water source are well
within 10 CFR 20, Appendix B, Table 1I, Column 2 maximum
permissible concentrations.

The system must contribute to meeting the performance design
objectives in that it must never interfere with the normal
station operation including anticipated operational
occurrences.

The LWMS is a non-nuclear safety related system. It has no
accident mitigation functions. The LWMS is designed in
accordance with reguirements in ANSI/ANS §55.2-1976 and
Regulatory Guide 1.143. This includes the following features:

18 The LWMS is designed with sufficient redundancy to
tolerate a single major component failure an process
radioactive 1liquid waste during normal operation,
including anticvipated occurrences.

25 The LWMS is designed with sufficient storage capacity and
redundancy to accommodate an increase in demand during
normal operation of the plant.

Releases of radicactive materials to the environment must be
controlled and monitored 1in accordance with 10 CFR &0,
Appendix A (General Design Criteria 60, 61 and 64).

The release of liquid waste requires an operator action.
Pri~r to release through the plant discharge, radiocactive
liguid waste is sampled. The LWMS is also provided with a
radiation monitor which monitors in the discharge line
downstream from the Waste Monitor Tanks. In the event that
the concentration of the discharge may exce=sd 10 CFR 20
limits, the radiation monitor would terminate the discharge.
Section 11.5, Radiation Monitoring System, provides a detailed
discussion regarding the radiation monitoring for the LWMS.

Accidental releases of radiocactive materials from a single
component of the LWMS must not result in uffsite doses which
exceed the guidelines of 10 CFR 20.

The LWMS is housed in a structure designed in accordance with
requirements specified in Regulatory Guide 1.143. The
Radwaste Building provides a seismic containment facility or
bathtub to contain the maximum inventory of liquid in the
building. It is assumed that the Radwaste Building is
physically connected to the Nuclear Annex. This assumption
will be confirmed once a site is specified. Therefore, there

Page 2 of 3
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is no liquid release to the environuent due to a LWMS failure
or leak. 1In addition, the LWMS is designed so that there is
no possibility of gravity or syphon flow from the LWMS to the
environment. This precludes an inadvertent release of
radioactive liquid to the environment by this mechaniemn.

The system must also contribute to meeting the occupational
exposure design objective by keeping operation and maintenance
exposure ALARA,

The LWMS is designed in accordance with guidance provided in

Regulatory Guide 8.8, ANSI/ANS-55.2-1976, and Regulatory Guide
1.143. This ensures that the LWMS will meet ALARA cbjectives.

FPage 3 of 3
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Each pair of Waste Monitor Tanks will also alternate as the
receiver of the process stream. The one that is filling will [g
have the nmixer started above the low level permissive so that
when the tank is full, a representative sample will be
immediately available. The details of the effluent release are
provided in Section 11.2.6. |

v

11.2.3 SAFETY EVALUATION

The LWMS has no suafe shutdown or acci lnt mitigation function.

1s~ft—dtnenotrttsd—*a~€htpttr—15—@hat- ccidental rel 2sey when-

xé.ed the |

limlts of 10 CFR ‘20' ~~~A""~,‘~k '(\SQJ": A-W‘ *T O\M-JL JN’ NEn & Y .l‘q"
R 3 v ™S \Q‘k,‘w&'\ be restained 1w b e Rﬂilwr‘f*"( B“ Lol
11.2.4 INSPECTION AND TESTING REQUIREMENTS

A program of testing requirements appropriate to assure that the
LWMS 1s operating as intended is developed prior to fuel loading.

Emphasis is placed on verifving remote function, and
instrumentation important to the design objectives. Testing of
the waste process streams for the most effective and economical
process is required periodically during nciwal operation.

11.2.5 INSTRUMENTATION REQUIREMENTS

Instrumentation and indication important to the design basis of
the LWMS are as follows:

A. Level Indicators

All Waste Collection and Waste Monitor Tanks are egquipped
with continuous level indicators. In addi:ion, redundant
means of detecting high level are provided along with
neon-redundant low level indicators. High level is alarmed
both locally and in the LWMS control area. Levels in the
area sumps and tanks which feed the LWMS Collection Tanks
are alsco indicated in the LWMS control area.

B. Radiocactive Liguid Effluent Monitor

Prior to relecse, waste liquid is held in a monitor tank
from which a representz.ive sample is taken. Inlet valves
on tanks being prepared for release are closed, providing
for a batch release. However, all releases are made through

an effluent monitor. The effluent monitor set point is
adjusted so that it will only alarm on unexpected high
activity (relative to batch release sample information). |

The alarm also automatically terminates the release.

Amendment 1
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11.3 GASEOUS WASTE MANAGEMENT SYSTEM

The design objectives of the Gaseous Waste Management System
(GWMS) are to protect the plant persconnel, the general public,
and the environment ' by providing a means to collect, store,
process, sarnple, and mgnitor radiocactive gaseous waste. Airborne
releases of radicactive material to the environment are well
below concentrations specified in 10 CFR 20 and meet the As Low
As Reasonably Achievable (ALARA) criteria of 10 CFR S0,

Appendix I. \\vS‘
11.3.1 DESIGN BASES

The Gasecus Waste Managemeni Sys Qp'(GWMS) is des.ioned to meet
the fecllowing criteria: ~

ricted areas must meet
20 and meet the ALARA

A. Fffluents normalliy released to
the limiting reguirements of 10
objectives of 10 CFR 50, Appendix

B. The system must contribute to meetin
cbjectives in that it must never
statiocn operation including anti
occurrences.

e performance design
rfere with normal
operational

e. Releases of radicactive materials to the e
controlled and monitored in accordance
Appendix A (General Design Criteria 6C and 64 '

onment must be
10 CFR 650,

D. Accidental release of radiocactive material f &a single
component of the GWMS must not result in offsite\doses which
exceed the guidelines of 10 CFR 20.

E. The system mvst alsc contribute to meeting the occu
exposure design objective by keeping operati
maintenance exposure ALARA.

ational
and

13.3:.1.3 Codes and Standards

The GWMS is designed in accordance with the guidance of
Regulatory Guide 1.143 and is designed to the codes and standards
listed in Table 1 of Regulatory Guide 1.143.

131:3.31.3 Features

The following features assis*. in meeting the Design Criteria:

A High activity hydrogenated gaseous Wwaslie streams are
processed through carbon adsorbers to retain and delay

Amendment 1
11,3~1 December 21, 1930
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11.3.1 DESIGN BASES
11.3.1.1 Criteria and Evaluation

The GWMS is designed in accordance with the acceptance criteria
defined in the Standard Review Plan, Section 11.3. The design
criteria are the following:

A.

Effluents normally releasz2d to unrestricted areas must meet
the limiting requirements of 10 CFR 20 and meet the ALARA
objectives of 10 CFR 50, Appendix I.

The GWMS continucusly discharges effluent. Table 11.3-4
provides an estimate of the annual airborne effluent releases
(Ci/yr) based on results from PWR-GALE. Assumptions used to
calculate the annual release rate are discussed in Section
11.3.6. This estimated annual release rate is used to
calculate the estimated annual dose to the maximum individual.
These results are listed in Table 11.3-5. This analysis
assures that effluents during normal operation and anticipated
operational occurrences meet 10 CFR 50, Appendix I objectives.

The GWMS is designed to ensure that normal releases to
unrestricted areas are within 10 CFR 20, Appendix B maximum
permissible concentrations based on the design basis source
term. Section 11.3.8 provides a detailed discussion regarding
the methodology used to calculate the concentration of the
effluent at the Exclusion Area Boundary. The results of this
analysis assure that the concentration of the effluent are
well within 10 CFR 20, Appendix B, Table II, Column 1 maximum
permissible concentrations.

The system must contribute to meeting the performance design
objectives in that it mest never interfere with the normal
station operation i1. ' luding anticipated orerational
occurrences.

The GWMS is a non-nuclear safety related system. 1t has no
accident mitigation functions. The GWMS 1is designed in
accordance with requirements in ANSI/ANS 95.4~.979, Regulatory
Guide 1.143 and 1.140. This includes the folluwing fratures:

The GWMS is designed to preclude a buildup of an

explosive mixture of hydrogen and oxygen which couvld
ampact the operation of the plart.

Page 1 ©o° 3
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- The GWMS is designed with sufficient storage capacity and
redundancy to accommodate an increase in demand during
normal operation of the plant.

Releases of radicactive materials to the environment must be
controlled and monitored in accordance with 10 CFR 50,
Appendix A (General Design Criteria 60, 61 and 64).

The GWMS is provided with radiation monitors which monitor the
discharge from the charcoal adscrber beds upstream of the
filter packages in the Radwaste Ventilation System. The GWMS
discharge is automatically isolated if the discharge limit
will be exceeded. Section 11.5, Radiation Monitoring System,
provides a detailed discussion regarding the radiation
monitoring for the GWMS,

Accidental releases of radiocactive materials from a sing'e
component of the GWMS must not result in offsite doses which
exceed the guidelines of 10 CFR 20.

Section 11.3.7 provides a discussion of the analysis of a
single component failure of the GWMS. The methodology used in
this analysis is in accordance with Branch Technical ESTB-11~5
for the design basis source term. The results of this
analysis confirm that the dose consequence of a single failure
of component in the GWMS is within the guidelines of 10 CFR
20,

The system must also contribute to meeting the occupational
exposure design objective by keeping cperation and maintenance
exposure ALARA.

The GWMS is designed in accordance with guidance provided in
Regulatory Guide 8.8, ANSI/ANS~-55.4-1979, and Regulatory Guide
1.143 and 1.140. This ensures that the GWMS will meat ALARA
objectives.

Protection will be provided to gase us waste handlirg and
treatment systems from the effects of un explosive mixture of
hydrogen and oxygen in accordance with 10 CFR 50, Appendix A
(General Design Criteria 3).

The GWMS is designed to preclude the bhuildup of an explosive
mixture of hydrogen and oxygen in accordance with the Standard
Review Plan, Section 11.3. Dual hydrogen an:ilyzers are
utilized to monitor the concentration of hydrogen and oxygen
in the GWMS. Alarms are provided in the control room to alarm
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on high hydrogen and oxygen concentration. The hydrogen and
oxygen concentration will be maintained less than 4% by
nitrogen purge.

I
|
|
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11.3.7 GASEOUS WASTE MANAGEMENT SYSTEM LEAK OR FAILURE

11.3.7.1 Identification of Causes and Accident Description

The Gasecus Waste Management System (GWMS), as discussed in
Section 11.3 is designed <o collect, monitor. and store
radicactive waste gases which originate in the reactor coolant
system and require processing by holdup for decay prior to
release. The GWMS wutilizes ambient temperature charcoal
adsorption beds to provide sufficient decay of noble gases.

The accident is defined as an unexpected and uncontrolled release
of radiocactive Xenon and Krypton gases from the GWMS resulting
from an inadvertent bypass of the main decay portion of the
charcoal adsorption beds. It is assumed %“c take as long as 2
hours to isclate or terminate the -elease.

31.9.7:2 Analysis of Effects and Consequences

The release source term is conservatively calculated based on the
methodology given by Branch Technical Position ETSB 11-5. In the
absence of site specific meteorologicai data and site Exclusion
Area Boundary4(EA83 information, an atmospheric diffusion factor
of 4:.97 X 10 §/m was assumed for a 2 hour release.

The resulting EAB noble gas dose is 14.7 mrem to the whole body
which meets the guidelines of the Standard Review Plan.

-~
-
-’

o
P

Amendment
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11.3.8 Concentration of Normal Effluents

The Gaseous Waste Management System (GWMS) processes gaseous waste
through a charcoal delay system which holds up noble gases and
allows them to decay prior to release. The concentration at the
exclusion area boundary during normal operation, including
anticipated operating occurrences, was analyzed to verify it is
less than 10 CFR 20, Appendix B, Table II, Column 1.

11.3.8.1 Analysis of Effects and Conseguences
A. Bases

The bases for the estimated concentration of effluent are as
follows:

This system continuously discharges at a uniform rate.

- The concentration of the effluent is based on the design
basis source term.

. P8 The total gaseous effluent calculated using NUREG-0017
methodology shown in Table 11.3-4 is multiplied by seven
to yield a conservative approximation of the design basis
source term. This methodolocy is consistent with the
suggested methodology in Branch Technical Position ESTB
11-5 for a Waste Gas System Leak of Failure consequence
analysis.

4. In the absence of site specific meteorclogical data and
site Exclusion Area Boundary (EAB) information, an
atmospheric dispersion factor of 4.97 x 10* s/m’ was

assumed for the EAB (500 meters) based on Chapter 15,
Appendix A,

B. Methodology

The methodoiogy used to calculate the concentration of the effluent
at the Exclusion Area Boundary is as follows:

C(i) = CF * 7R(1) * X/Qus
Where:

C(i) = Concentration of the i*" isotope at the EAB

Pag. 1 of 3
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CF = Conversion Factor
= 3.17 x 10" (s=uCi=m’/yr-Ci=-ml)

R(i) = Release Rate of i'" isotope (Ci/yr)

X/ Qgas = A-mospheric dispersion factor at EAB (s/m?)
= 4.97 x 10" (s/m¥

i Results and Conclusions

The concentration of the effluent at the Exclusion Area Boundary is
shown in Table 11.2-5. The concentration at the Exclusion Area
Boundary is well within 10 CFR 20 guidelines. Although there are
periodic purges of containment during normal operation, these
purges will be controlled by precedures developed by the Owner
Operator to ensure compliance with 10 CFR 20 limits.

Page 2 of 3




Table 11.3-5:

Nuclide

I-131
I-133
Kr-85M
Kr-8%
Kr-87
Kr-88
Xe-131M
Xe~133M
Xe-=133
Xe-135M
Xe=135
Xe-138
Cr=51
Mn-54
Co=57
Co-58
Co=-60
Fe-59
Sr-8¢9
Sr=-90
Zr-95
Nb-95
Ru=-103
Ru=106
Sb~12%
Cs-134
Cs~136
Cs=137
Ba-140
Ce-141
H=3
C~-14
Ar-41

Concentration

Gaseous

Effluents at the Exclusion Area Boundary (a)

Average Annual
c(i) MPC (1)

(Hp‘ !.1 ’

1.98E~15 1.00E~10
5.95E~15 4.00E~10
4.41E~13 1.00E~-07
8.4%E-11 3.00E-07
4.41E-13 2.00E-08
8.82E-13 2.00E-0B
1.76E-11 4.00E~07
1.10E-13 3.00E~07
7.83L-12 3.00E-07
4.41E-13 3.00E-08
2.65E~12 1.00E-07
4.41E~13 3.00E-08
3.64E~-18 B8.00E-0B8
2.20E-18 1.00E~09%
2.65E-19 6.C0E~09
++31E-17 2.00E-09
1.06E«17 3.00E-10
9.48E-19 2.00E-09
7,83E-18 3.00E-~10
3.09E-18 3.00E-11
1.21E-18 1.00E-09
3.31E~-18 3.00E-09
6.17E~19 3.00E~09
1.10E~19 2.00E-10
6.72E-20 9.00E-10
3,64E-18 4.00E~10
1.10E-18 &6,00E-09
6.39E-18 S.00E-10
6.95E~19 1.00E~09
4.74E-19 5.00E-09
1.32E-10 4.00E-05
8.05E-13 1.00E-0Q7
3.75E-12 4.00E-08

Total:

(a)

Page 3 of 3

FMPC (1)

1.98E-05
1.49E~05
4.41E-06
2.83E-04
2.20E-05
4,41E-05
4.41E-05
3.67E~07
2.61E-05
1.47E-05
2.65E-0S
1.47E-05
4.55E-11
2.20E-09
4.41E~11
1.65E~08
3.53E-08
4.74E-10
2.61E-08
1.03E-07
1.21E~09
1.10E~-09
2.06E-10
5.51E~10
7.47E-11
9.10E-09
1.84E~-10
1.28E-08
6.95E~10
9.48E~-11
6.61E-04
8.05E-06
9.37E-05

1.28E-03 MPC

Based on the design basis source term.
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33:3.7 GASEOUS WASTE MANAGEMENT EYSTEM LEAK OR FAILURE
33.3.%.1 Identification of Causes and Accident Description

The Gaseous Waste Management System (GWMS), as discussed in section
11.3 designed to collect, monitor, and store radioactive waste
gases which originate in the reactor cocolant system and require
processing by holdup for decay prior to release. The GWMS utilizes
ambient temperature charcoal adsorption beds te provide sufficient
decay of noble gases.

The accident is described as an unexpected and uncontreolled release
of radiocactive Xenon and Krypton gases from the GWMS resulting from
an inadvertent bypass of the main decay portion of the charcoal
adsorber beds. It is assumed to take as long as 2 hours to isolate
or terminate the release,

11.3.7.2 Analysis of Effects and Consequences
A. Bases
1. The assumptions and methodology are consistent with

guidance provided in Branch Technical Posivion ESTB 11-5,

L)

An effective holdup time of 30 minutes is assumed for the
bypass flow to account for transport time of the gases
through th? GWMS components via the release point to the
nearest exclusion area boundary.

9 In accordance with ESTB 11-5, the Waste Gas Systenm
maximum design capacity source term (at sustained power)
is assumed to seven times the source term considered for
normal operation, ‘ncluding anticipated operational
occurrences. PWR-GALY is run for a 30 minute decay case
and the results are mu tiplied by seven to calculate the
maximum design capacity source term.

4. The total source term is equal to the maximum design
basis source term plus the normal operations source term
shown in Table 11.3-4.

6. Particulates and radioiodines are assumed to be removed
by pretreatment, gas separation, and intermediate
radwaste treatment egquipment. Therefore, only the whole
body dose is calculated in this analysis.

Page 1 of 2
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6, In the absence of site specific meteorological data and
exclusion area boundary information, an atmospheric

dispersion factor ("' ‘Q) is assumed for the exclusion area
boundary as described in Chapter 15, Appendix A.

B. Methodology

To celculate the dose consequences for a Wa.te Gas System failure
methodology consistent with Branch Technical ESTB 11-5 is used.

D = T K(i) * Qi) * X’/Q % 7.25

Where:
D = Dose (mrem)
K(i) = the total-body dose factor given in
Table B-1 of Regulatory Guide 1.109 for
the i** isotope (mrem=-m°/pCi/yr)
Qi) = the noble gas nuclide release rate for
the i*" isotope (Ci/yr)
X/Q = atmospheric dispersion factor at the
exclusion area boundary
X/Q = £.97 x 10" s/nm’
7.25 = conversion factor for 2 hour release
(pCi=-yr¢/Ci-event-sec)
C. Results and Conclusicns

The resul)*i»~ Exclusion Area Boundary noble gas dose to the whole
body is 14.7 mrem. This meets the guidelines specified in the
S%3 d Review Plan Section 11.3.

Page 2 of 2
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Question 410,138

General: The design of the Solid Waste Management
System, as it appears in the CESSAR, is in a conceptual
stage. It does not include the detail necessary to
conduct a thorough review in accordance with the
reguirements of SRP Section 11.4. For design
certification, the CESSAR 1s expected to contain the type
and depth of information delineated in SRP Section 11.4,
Part 1, Items 1 through 9.

The design criteria for the SWMS should also include:
GDC 60 as it relates to the radioactive waste management
systems being designed to control releases of radiocactive
materials to the environment; GDC 62 and 64 as they
relate to the radiocactive waste systems being designed
for monitoring radiation levels and leakage; 10 CFR Part
71 as it relates to radiocactive material packaging; and
10 CFR 20.106 as 1t relates to radiocactivity in effluents
to unrestricted areas,. Include these criteria in the
design basis and address them in the <design evaluation
section.

Provide P&ID drawings for the SWMS,

Provide the specific design features and codes and
standards where the design follows the guidance of
Regulatory Guide 1.143,.

Section 11.4.3, feature A, discusses provisions in the
design to accommodate leased eguipment. Explain how this
feature assists in meeting the design criteria stated in
section 11.4.1.1.

Discuss how the design meets all relevant guideline
requirements of Branch Technical Positieon ETSB 11-3
attached to SPO Section 11.4.

Section 11.4.4.states that "...accidental releases from
this systen, when evaluated on a conservative basis, will
not exceed the limits of 10 CFR 20." Provide the bases
for this assessment; i.e., What is the conservative
basis? What kind ¢f an accident was considered? How was
it analyzed? Provide the results of the analysis
(conseguences) and conpare to the 10 CFR Part 20 limits
which are referred to in the section.

Resprise 410.138

a.

The issue is cons®.ered to be a guestion of level-of=-
detail necessary for design certification. The detailed
design of the liqu .4, gaseous, and scolid waste management
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system will depend on vendor supplied information,
radwaste process tecnnology at the time of detailed
design and site spocific parameters, such as dilution
flow, X/Q dispersion factore, and local reguirements for
disposal sites. Adegquate information has been provided
through dasign criteria and evaluations, reguired
features, process flow diagrams, system descriptions,
system operation descriptions, inspection and testing
reguirements, instrumentation requirements and release
analysis, including estimated quantity of radioactivity
released, sources, estimated vclumes, and activity
levels, and volumes of inputs, to make a licensing
determination for design certification. The licensing
requirements contained in CESSAR-DC will be verified
throughout the detailed design and construction of the
waste management systems through inspection, test,
analysis and acceptance criteria (ITAAC) and 10 CFR 50.59
evaluations.

Scction 11.4 of CESSAR~DC will be revised to incorporate
the above criteria (General Design Cri*teria: 60, 61, 63,
€4, 10 CFR 20 and 71), as well as the assoclated desian
basis evaluation. A copy of this future revision is
attached for NRC review.

Process flow diagrams for the Sclid Waste Management
System are provided in CESSAR~-DC Figure 11.4-1. Detailed
P&ID drawings require procurement-level information,
developed during the final design process, which is not
considered necessary at this time cons.dering the minor
safety significance of this system..

Section 11.4 will be updated to include a discussion
regarding the specific design features which meet
criteria specified in Regulator'’ Guide 1.143. A copy of
this future addition is attache. for NRC review,

This feature provides additional flexibility for the
Sclid Waste Management System accommodate increased
processing reguirements or single major eguipment
failure.

The Solid Waste Management System design will be designed
in accordance with guidance provided in Branch Technical
Position ETSB 11-3.

The Radwaste Building, which will house the Solid Waste
Management System (SWMS), will be designed in accordance
with the reguireuments per Regulatory Guide 1.143.
Regulatory Guide 1.143 does not require a dose
consequence analysis since the liguid released due to a
SWMS failure would be retained in the Radwaste Building.

Page 2 of 3
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_Tn:ce*‘ :
11.4 E MANAGCEMENT SYSTEM
11.4.1 DESIGN
11.4.1.1 Criteria

The Soiid Waste Management
following criteria.

em (SWMS) is designed to meet the
C;

A. The system must ccntribute
ocbjectives in that it must
station operation ircludin
occurrences.

o ting the performance design
ver interfere with normal
Irpticipatod operational

B. The system must also contribute to
exposure design objective by ke
maintenance exposure as low as re
(ALARA) .

\Ng the occupational
Lhg operation and
nably achievable

<y

c. The systerm must produce a packaged waste fr
shipment to and acceptance at a licersed buria

itable for
acility.

12.4.1.8 Codes and Standards

The SWMS is designed under the general guidance of Regulatory
Guide 1.143, and to the codes ar? standard. listed in Table 1 of
of kegulatory Guide 1.143.

Althoug * SWMS is not required to be dr-igned as Seismic
Categor t is surrounded by a curb, capalt of retaining the
entire . . contents of the Radwaste Buildi.., The foundation

and surr. _Qing curb are uesigned to withstand or accommodate
long-term settlement.

11.4.1.3 Features

The tollowing features assist in meeting the design criteria.

A. The syscem has provisiconsr to accommodate leased equipment
which may provide the meost economical choice at particular
times or for particular waste.

B. Many normal system operations are remotely controlled from a
cen.ralized control panel which permits cperators to noast
effectively coordinate activitiss.

Qs Ac .ive and replaceable components have crane access to
facilitate removal and repair.

Amencment E
¢ o Y December 30, 1988
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11.4 BOLID WAET | MANAGEMENT FYETEM

The Solid Waste Manag:nent System (SWMS) is designed to protect the
rlant personnel, tne general public, and the environment by
providing a means to coilect, segregate, store, process, sample,
and monitor solid waste. The SWMS processes both wet solid waste
and dry active warte for shipment to a licensed burial site.

1..4.2 PESIGH BABES
i1.4.1. Criteria and Evaluation

The SWMS is designed in accordance with the feollowing &tandard
Review Plan Section 11.4 acceptance criteria:

A. Releases of radioactive materials to the environment must be
controlled and monitored in accordance with 10 CFR 50,
Appendix A (General Design Criteria 60 and 64).

The SWME is designed sc that liguids removed during the
dewatering vro~zess of wet sol’'d waste are routed back to the
Liquid Waste Management System (LWMS) to be processed prior to
releage¢ to the environment. Non-clogging sire screens, such
as Johnson screens, are provided on the Resin Storage Tanks
and shipping containers to prevent an inadvertent discharge of
resin veads to environment via the LWMS.

The gases ¢ llected in the dry active waste processing area
are discharyed via the Radwaste Building Ventilation System to
the unit vent. The Ary solids comnactor is provided with an
air filtration system which includes a HEPA filter. A fan
draws air through the HEPA filier and exhausts gases,
generated by compaction, through the Radwaste Building
Ventilation System where the exhaust is filtered prior to
release to the envircnment. This filtration system prevents
a possible unfiltered release of airborne contamination to the
environment.

Both of the above discharge paths are provided with monitors
discussed in detail in Secticn 11.85,

R, Efflurnte normally released to unrestricted areas rust neet
the limiting reguirements of 10 CFR 20,

The liquid and qgaseocus effluents released durina normal
operation and anticipated operational occurrences to
unrestricted areas are r-!«7 2d through the LWMS and the

Page 1 ¢f 3
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c.

Radwaste Builling Ventilation Systom, respectively. Section
11.2 provides a detailed discussion confirming compliance with
10 CFR 20 for releases from the LWMS to the environment, 1In
addition, Section 11.2 provides an estimate of the releases
from the Gaseous Waste Managemen* System, based on NUREG=0017
ratiodology, which includes the contribution from the Radwaste
Building Ventiletion System.

The system mugt contribute to meeting the performance design
vhjectivee in that it must never interfere with the normal
station operation including anticipated normal operation.

The SWMS is designed in accordance with Regulatory Guide
1.143. The Radwast2 Building provides a seismic retention
basin to contain the contents of the buiiding ir the event of
a major component feilure. In addition, curbing is provided
around major components such as tre Resin Storage Tanks to
contain their contents in the event of a failure.

The SWMS is designed with sufficient storage and surge
capacity to accommodate the maximum anticipated input,
Additional space is also reserved for storage of leased
equipment to accommodate modifications to the SWMS ag new
processes and configurations become available.

The system must also contribute to meeting occupational
exposure design objectives by keeping operation and
maintenance exposure as low as reasonably achievable (ALARA.

Adeguate spacing and cranes facilitate maintenance of SWMS
components which reduces time regquired to perform maintenance
activities. Normal system operations are remotely controlled
from centralized control panel. This allows operators to
perform operations tasks in a lower radiation area. Video
monitors will also be used in SWMS processing and packaging
egreas which will reduce personnel exposure. Shielding of
shipping e~ntuiners will be evaluated and provided as
necessar , .

The system must produce a packaged waste which ls suitable for
shipment to and ucceptance at a licensed burial facility.

Sampiee, taken from the spent resin storage t» =, wiil be
used to classily the waste prior %o disposal. Al 20:id waste
material which is shipped from the plant site to . licensed
burial site is packaged in accordance with 10 CFR 71 and the
Department of Transportation Regulations.

Page 2 of 3
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The packaged waste produced by the SWME shall be classified
and processed in accordance with 10 CFR 61 reguirements,

The solid waste shall be disposed and processed in accordance
with 10 CFR 61 requirements. COperating procedures will be
developed by the Owner Operatcr. These procedures will
provide poundary conditions for a set of process parameters
(such as settling times, dJdrain time, drying time, etc.) to
assure that 10 CFR 61 requirements are met. 1In addition,
resin storage tanks and shipping containers will be sampled
and/or surveyed to verify that the solidification or
dewatering process is complete in accordance with guidance
from Branch Technical Position ETSBE 11-3.

The SWMS is designed to ensure that the conseguences of an
accidental release are within 10 CFR 20 limits.

In the event of a major component failure of the SWMS, the
contents would be contasined within the Radwaste Building
Structure. The Radwaste Building is designed in accordance
with Regulatory Guide 1.143, The Radwaste Building will
provide a seismic retention bagin., Liquide released from the
component will be collected and routed to the LWMS for
processing. Any gaseous releases would be released to the
Radwaste Building and discharged through filteis to the
environment via the Radwaste Building Ventilation System.
Therefore, there will be no uncontrolled liquid or gaseous
release to the environment,

It is assumed that the Radwaste Building is physically

connected to the Nuclear Annex. This assumption will be
confirmed once a site is specified.

Page 3 of 3
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Miscellaneous solid wastes such a rags, contaminated clothing,
sweepings, and other equipment are compressed into containers
with a mechanical compactor. During compactor operation, a fan
is used to pvil air through a MEPA filter and to a filtered
exhaust system., When the containers are full they are manually
sealed and moved to the low-level waste storage area to awvait
shipment. Surveys of the ~ontainers are made prior to shipment.

space is provided in the shielded storage area to accommodate
large volumes of waste such as irradiated hardware or other off
normal volumes of waste which may result from plant modification
work. These wastes are generally not compacted, but placed
directly into shielded, disposal containers.

11.4.3 EXPECTED WASTE VOLUMES

Table 11.4-2 lists the estimated annual solid waste volumes that
will be shipped for disposal.

11.4.4 SAFETY EVALUATION

The SWMS has no safe shutdown or accident mitiga.ion function.
Finally, accidental releases from this systemn, uhes-evalvated om
_*,.,noorvotfvo—hoc¢a» will not exceed the limits of 10 CFR 20.

M daas (elwases A“ca»«- 1o o pongat o lwre o 5/ ’e.k w'.ﬂ be ratained in $ha

11.4.5 INSPECTTON AND TESTING REQUIREMENTS wedwesve Bulding

A Process Control Program appropriate to assure that the SWMS is
operating as intended is developed prior to fuel loadiny.
procedures for each phase of system operation including resin
transfer and batching help ensure that design objectives are met.
Emphasis is placed on verifying instrur .ation and remote
functions important to these design objecti .

11.4.6 INSTRUMENTATION REQUIREMENTS

{nstrumentation and indications important to the Design Basis of
the SWMS are as follows:

A. Level Indicators

High level indication will be provided to prevent overflow
of tanks during 1ill and resin transfer/sluice operations.
These indications will be read in the facility control roem.
Also, video observation »f all fill processes is included,

Densitometers are provided on the spent resin storage tanks
and used to verify correct resin-to-water ratio when a batch
of bead resin is to be solidified.

Amendment I

Decenpavr 2°




g ct"‘“ mgmﬂ.,‘muchmem ALWR-BCGQ; aip (34 (4)

11.4 LID w MANAGEMENT SY

11.4.1 DESIGN BASES

18.4:5:3 Criteria

The Solid Waste Management System (SWMS) is designed to meet the
following criteria.

A. The system must contribute to meeting the performance design
objectives in that it must never interfere with normal
station operation including anticipated operational
occurrences.

B. The system must also contribute to meeting the occupational
exposure desion objective by keeping operation and
maintenance exposure as low as reasorably achievable

(ALARA) .
€ The yectem must produce a packaged waste from suitable for
shipnment to and acceptance at a licensed burial facility.
11.4.1.2 Codes and Standards

The SWMS is designed under the general guidance cf Regulatory
Guide 1.143, and to the =odes and standards listed in Table 1 of
of Regulatory Guide 1,143.

Although the SWMS is not required to be desigred as Seisnmic
Category I, it is surrounded by a curb, cupable o1 retaining the
entire ligquid contents of the Radwaste Building. The foundation
and surrounding curb are designed to withstand or accommodate
long-term setZlement,

-MBSEA. 11.4.1.3 Features

The following features assist in meeting the design criteria,.

A. The system has provisions to accommodate leased eguipment
which may provide the most economical choice at particular
times or for particular waste.

B Many normal system operations are remotely controlled from a
centralized control panel which permits operators to most
effectively coordinate activities.

s Active and replaceable comronents have crane access to
facilitate removal and repair.

Amendment £
11.4~1 December 20, 1988
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The Radwaste Building is designed in accordance with Regulatory
Guide 1.143 guidelines which include:

- Foundations and adjacent wall of structures that house
i the 6Solid Waste Management System is designed to
; withstand an Operating Basis Earthquake (OBE) to a height
. sufficient to contain the maximum 1liguid inventory
expected to be in the building in accordance with C.3.1.3

and C.5.2,

- Indoor tanks are provided with curbing or elevated
thresholds with floor drains routed back to the Liquid
Waste Management System in accordance with Position :
c.1-2.3. ]

- All indore tanks containing radicactive liguids are
provided with level indication in accordance with
Position C.1.2.1,

- Materials used for piping for radwaste systems are
compatib) . with the chemical, physical, and radiation |

enviro.ment expected under normal and operational
occurrences in accordance with Position C.3.1.2.

Page 1 of 1
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Question 410.13%

This section needs to make differentiation betveen design
basis failed fuel rate, coolant concentrations, etc. for
the source term used for the design of the waste
management systems, compliance with 10 CFR Part 20, and
cae time accidental releases, and the NUREG-0017, ,12%,
"expected" failed fuel rate for the source term used to
satisfy 10 CFR 50 Appendix I, to meet the "as low as
reasonably achievable" criterion.

Response 410,135

CESSAR-DC Section 11.1 will be revised to provide
differentiation between “expected" and design basis
“maximum" source terms used in the various plant routine
release, shielding and accident design calculations.

Section 11.1 is revised as follows:

3i+3 SOURCE _TERMS

The average gquantity of radicactive material released to
the environment during normal operation Iincluding
anticipated operational occurrences is calculated using
PWR~GALE Code (Reference 1) and is based on guidance
provided in NUREG-0017 (Reference 2). The adegquacy of
radicactive waste management systems is demonstrated by
verifying compliance with 10 CFR 50, Appendix 1 offsite
radiological release objectives using the NUREG~0017
"expected" source term basis.

Design basis "maximum" source terms are used in plant
radiation shielding design and accidental offsite release
evaluations. The usee of design basis "maximum™ source
terms in shielding and accident calculaticns allows for
short-term increases in reactor coolant concentration
above the NUREG-0017 "expected" average concentrations.
Design basis "maximum® source terms are addressed in
Chapter 12.

The adeguacy of radioactive waste management systems is
also demonstrated by verifying compliance with the
instantaneous offsite release rate and concentration
limits of 10 CFR 20. Both "expected" and "maximum"
source terms are used to demonstrate compliance with 10
CFR 20 radiological protection criteria. Tne “expected"
source terms are used to demonstrate the long-term
operational adegquacy of radi ‘tive waste management

systems. The ability to maj . liguid and airborne
radionuclide concentrations b 0 CFR 20 instantaneous
limits under short=-term "“"max. source term conditions

i also addressed.
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11.0 RADIOACTIVE WASTE MANAGEMENT THSERT 410,136, ¢ . !
11.1 SOURCE_TERMS

€ average quantity of radicactive mater released to the
environment during normal operatiog cluding anticipated
operational occurrcnces is g d using the PWR-GALE Code
(Reference 1 on guidance provided in NUREG-0017

11.1.1 ANTICIPATED PRIMARY COOLANT CONCENTRATIONS

Reactor Coolant System (RCS) radionuclide activity concentration
source terms for normal reactor operating conditions, including
anticipated operational occurrences, are developed as a basis for
a) calculating routine radicactive releases in station effluents,
b) calculating radionuclide concentrations in radiocactive waste
management and other plant systems during normal cperation, and
€) ensuring that occupational radiation exposures are as low as
reasonably achievable (ALARA). A description of reactor coolant
and plant system radiation sources used as the basis for shield
design calculations is provided in Section 12.2.

23:3.3:3 Fission Product Activities 1

The concentrations of radicactive fission product isotopes
in primary coolant under normal reactor operating conditions
are calculated by methods developed in NUREG-0017. The
parameters used in the coolant fission product source term
calculations are summarized in Table 11.1.1-1. The
calculated RCS fission product activity concentrations are
summarized in Table 11.1.1-2. '

$1.4:1:3 Corrosion and Activat’ .. Products

The concentrations of radicactive corrosion and activation
products in prirary coolant under normal reactor opsrating
conditions f‘i.e., Na-24, Cr-51, Mn-54, Fe-§§5, Fe-59, Cuo-58,
Co-60, 2Zn-€5, W~187 and Np-239) are included in Table -5 0. 0O LT
Corrosion and activation product concentrations are calculates by
methods developed in NUREG-0017.

11.1.1.3 Tritium Production in Reactor Coolant

The principal sources of tritium production in a pressurized
water reactor (PWR) are from ternary fission and neutron induced
reactions in boron, lithium and deuterium that are pPresent in the
coolant, borated shim rods and Control Element Assemblies (CEAs) .
The tritium produced in the coolant contributes immediately to
the overall tritium activity while the ¢tritium produced by

Amendment I
11.1+1 Decenmber 21, 1990
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CESSAR-DC SECTION 11.1 INSERT = RAI 410.135.e
INSERT 410,135.e.1

The average gquantity of radicactive material released to the
enviionment during normal operation including anticipated
operational occurrences is calculated using PWR-GALE Code
(Reference 1) and is based on guidance provided in NUREG~0017
(Reference 2). The adequacy of radiocactive waste management
systems is demonstrated by verifying compliance with 10 CFR 50,
Appendix 1 offsite radiological release objectives using the NUREG~
0017 "expected" source term basis.

Design basis “maximum" source terms are used in plant radiation
shielding design and accidental offsite release evaluations. The
use of design basis "maximum" source terms in shielding and
accident calculations allows for short-~term increases in reactor
coolant concentration above the NUREG-0017 “expected" average
concentrations. Design basis "maximum" source terms are addressed
in Chapter 12.

The adequacy of radicactive waste management systems is also
demonstrated by verifving compliance with the instantaneous offsite
release rate and concentration limits of 10 CFR 20. Both
"expected"” and "maximun" source terme are used to demonstrate
compliance with 10 CFR 20 radjological protection criteria. The
vexpected" source terms are used to demonstrate the long-term
operational adequacy of radicactive waste management systems. The
ability to maintain liquid and airborne radionuclide concentrations
below 10 CFR 20 instantaneous limits under short-term “maximum"
source term conditions is alsoc addressed.

N VT = -




Question 410.13%

Section 11.1,1.3.3 states thac a maximum value of 2.9
microcurie/gram is maintained to limit in-plant airborne
concentrations of tritium to within acceptable levels.
Describe how the tritium concentration 1s controlled.
Provide the assumptions, methodology and analysis
performed to determine the average and maximum levels of
tritium concertrations. 1I1s the shim bleed rate value of
830 gpd, stated in the section, a typographical error?

Response 410,135

In-plant airborne tritium is controlled ky limiting
tritium concentration in the Reactur Coolant System
(RCS) . RCS tritium concentration is limited by
minimizing tritium production during power operation
(e.g., use of high guality, low clad fajilure rate f“el
elements and enriched lithium for reactor coo ant
chemistry contrcl) and by discharge from the plant,
surface water and atmospheric discharge of tritium are
the most practical alternatives available for controlling
reactor ¢oolant tritium levels (i.e., ALARA) since
isotopic separation is not currently economical and
offsite radiological impacts associated with tritium
releases are small.

Reactor Building (RB) airborne tritium concentration is
limited below the 2.5 uCi/gm maximum value to permit
short-term access during power operation. This value is
established to allow at least 2 hours of occupational
exposure per week without the use of protective breathing
apparatus under most KRB temperature and humidity
conditions (assuming only reactor coolant leakage inside
RE and no RB purge - see Figure 1).

The ability to maintain in-plant tritiated water
concentrations less than the design basis maximum and
average concentrations is demonstrated by comparing the
sum of tritium losses from the plant (annual average
tritium activity accounted for a. veleases to surface
waters and the atmosphere calculated using NUREG-
0017/PWR-GALE methodoloyy plus the annual decay of
tritium in tritiated water sources) to the maximum and
average tritium activity production rates.

TRITIUM INVENTORY BALANCE EQUATION:

PRODUCTION = RELEASE + DECAY
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Where:

PRODUCTION = Total H' production in reactor

coolant (Ci/yr)
= CESSAR Table 11.1.1~5, Amendment I

RELEASE = Total H' accounted for as ieleased
in liguid and gaseocus effluents as
calculated using PWR~GALE (Ci/yr)
Amendment 1

DECAY = H' activity decay rate in tritiated

water (Ci/yr)
= 5.6 % Plant Inventory/yr

For both the maximum and average tuitium production
cases, total tritium production (1452 and 1211 Ci/yr,
respectively) does not exceed the total liguid and
airborne releases accounted for in the CESSAR Section
11.2 and 11.3 offsite radiological impact evaluations
(1560 Ci/yr) plus decay (280 Ci/yr - based on an average
tritiated water concentration of 1 uCi/gm and a total
tritiated water inventory of ©S5.0E+09% gms). The
conclusion of this comparison is that RCS coolant
concentrations will like' vremain below both design basis
maximuin and average triti.m concentration levels and that
annual average environmental releases will likely be
lower than calculated using NUREG~0017 /PWR~GALE
methodology.

Reduced levels of tritium in the RCS and environmental
effluents are expected benefits of higher levels of fuel
performance and the specificatior of enriched lithium for
RCS coolant chemistry contrel. Both of these measures
help to reduce tritium production during power operation
below historical levels experienced at operating PWRs (on
which NUREG=0017/PWR=GALE methodology is based). Plant
operational procedures shall include provisions for
contralled discharyes of RCS water (following processing
in the Liquid Waste Management System) as necessary to
maintain the RCS tritium concentration below 2.5 uCi/gm.
RCS8 discharges related to tritium control a-e
conservatively accounted for as an average 183 GPD
surface water release rate in CESSAR Section 11.2 (see
CESSAR Table 11.2.6-2, Amendment I, under "“SHIM BLEED").
The 830 GPD value for average primary system bleed rate
referenced in the question is a typographical error which
has been subseguently corrected in CESSAR Section
11:1.1.3.3, Amundment 1.
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TUSERT
diesS 5| 11.1.1.3.3 Tritius Concentration

:;1!a tritium concentration of 1 microCi/gm in the reactor ccolant is

assumed as an average value over the life of the plant, although
the instantaneous value may vary censicderably due to feed and
bleed operations or reactor coolant leakage. A maximum value of
2.8 uCi/gm is maintained to limit in=plant airborne
concentrations of tritium to within acceptable levels. It
concentrations increase above 2.5 uCi/gm, reactor coolant may be
processed and released through the Chemical and Volume Control
Systen (see Section 9.3.4) for tritium contrel.

r—-—-Asuuminq a station tritiated water inventory of S5.0E9 gnms (see

Table 11.1.1-7) and the tritium production rates summarized in
7 %le 11.1.1~5, an average primary system bleed rate of 183 GPD
to the Liquid Waste Management System (see Section 11.2.6) will
be sufficient tc maintain reactor coolant tritium concentrations
below the assumed average and maximum levels.

— ."\ll "T.'AsEO:\‘ q\o.\ss_(.‘.z” +. bcxm
'}L\\l» ';F,,

Amendment I
11.1-4 December 21, 19%0



CEESAR-DC SECTION 33.3.3.3.3 INSFRTS - RAI 410.338.f
INSERT 410.135.f.1

In-plant airborne tritium is controlled by limiting tritium
concentration in the Reactor Coolant System (RCS). RCS tritium
concentration is limited by minimizing tritium production during
pover operation (e.g., use of high guality, low clad failure rate
fuel elements and enriched lithium for reactor coolant chemistry
control) and by discharge from the plant, Surface water and
atmospheric discharge of tritium are the most practical
alternatives avalilable for controlling reactor coolant tiitium
levels (i.e., ALARA) since isotopic separation is not currently
economical and offsite radiological impacts associated with tritium
releases are small.

RCS tritium concentration is limited below the 2.5 uCi/gm maximum
value to permit short-term access to the Reactor Building (RB)
during power operation. This value is established to allow at
least 2 hours of occupational exposure per week without the use of
protective breathing apparatus under most RB temperature and
humidity conditions.

INSERT 410.135.£.2

The ability to maintain in~plant tritiated water concentrations
less than the design basis maximum and average concentrations is
demonstrated by comparing the sum of tritium losses from the plant
(annual average tritium activity accounted for as releases to
surface waters and the atmosphere calculated using NUREG-0017
methodology plus the annual decay of tritium in tritiated water
sources) to the maximum and average tritium activity production
rates provided in Table 11.1.1-5., For both the maximum and average
tritium production cases, total tritium production (1452 and 1211
Ci/yr, respectively) does not exceed the total liquid and airborne
releases accounted for in the Section 11.2 and 11.3 offeite
radioclogical impact evaluutions (1560 Ci/yr) plus decay (280 Ci/yr
- based on an average tritiated water concentration of 1 uCi/gm and
a total tritiated water inventory of 5.0E+09 gms). Ths conclusion
of this comparison is that RCS coolant concentrations will likely
remain below both desian basis maximum and average tritium
concentration levels and that annual average environmental releases
will likely be lower than calculated uging NUREG~0017 methodology.

Reduced levels of tritium in the RCS and environmental effluents
are expected benefits of higher levels of fuel performance and the
specification of enriched lithium for RCS coolant chemistry
control. Both of these measures help to reduce tritium productinn
during power operation below historical levels experienced at
operating PWRs (on which NUREG-0017 methodology is based). Plant
operational procedures shall include provisions for controlled
discharges of RCS water (following processing in the Liquid wWaste
Management System) as necessary to control RCS tritium levels.
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! Question 410,139

e. Provide the details of the system for monitoring
effluents that result from accidents, showing
conformance with Table 2 and Position C of Regi lat:cr
Gﬂi( ‘ 1 -"I'a

Rerponse 410,129

e. Table 7.5=3 of TESSAR lists post-accident instrumentation
provided specifically to comply with Taole 3 of
Regulatory Guide 1.97, Revision 3, The RMS has effluent
monitors under both Type C & E variables. The follcving
monitare from Table 7.5-3 are considered t"e eff uent
tadiation monitors required by Regulatory Guide 1. 7.

Design and
Variable Qual't =ation
Type lategor y

D o Rl R Lk I ‘-

C, E 1

Tffluent Port-Accident lMonitors
1) Hiah Range Containment Area
Monitors (2 monitors)
(refer to CESSAR Section

1.5,1.2.6.D)

2) Unic Vent Monitor
(particulate, iodine, low &
fh1igh noble gas)

(refer to CESSAR Section
11:5.1.2.3:1.:8)

0
™
.

3) Unit Vent Prgte-Accident
Menitor (high range ion
chamber)

(refer to CESSAF Section
11.5.1'2.3.1.C)

4) Main Steam Line Monit.rs
| (2 monitors)
(refer to CESSAR Section
|
|

- —— . ——— -~ . >, - —— - — - - —. -~ ‘ - -

11.5.1.2.6.A)

W e e ———— - A A A e R

CESSAR section 7.5.2.5 provider details of the Post-Accident
Monitoring Instiumentation (PAM1). This section describes how
the design and gqgualification (riteria listed in "able 1 of
Regulatory Guide 1.97 (Rev. 3) are ret for Category 1, 2, and
3 instruments.

The feollowing moniturse also cover potontial effluent pathways
but are not considored required under Reg. Guide 1.97
because they discharge through tle common plant vunt., fsee
section 11.5.1.2.3.1 and 11.%5.1.2.4 for monitor descripticons)
These monitors are designed to ment commercial grade
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standards.
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Containment Atmosphere Monitor

Containment High Purge Exhaust Monitor~Containment
Low Purge Exhaust Monitor

Reactor Building Annulus Monitor

Reactor Building Subsphere Ventilation Monitor
Nuclear Annex Building Ventilation Monitors

Steam Jet Air Ejector Monitor

Fuel Building Ventilation Monitor

Radwaste Building Ventilation Monitor
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10.4.2.2 Systes Description

The Main Vacuum § stem consists primarily of vacuum punps and
steam Jet air ejectors (SJAEs) which are used to pull a vacuum on
the main condenser.

There is no direct connection between the Main Vacuum System and
the Reactor Coolant System; therefore, normal function of cne
will not directly affect the other. The SJAE air discharge is
continuously wonitored for radiation to detect stean gensrator
Frimary~te-secondary tube leaks.

10.4.2.3 Safety Evaluation

The system is not assigned a safety class as it serves no plant
safety function. It is not required for safe shutdown o: the
plant.

10.4.2.4 Tests and Inspections

ihe system is fully tested and inspected before initial plant
operation and is subject to periodic inspections after startup.
System performance will indicate proper function of the systen
and eny system malfunction will be corrected by appropriate
means.

10.4.2.5 Instrument Application

The Main Vacuum System includes sufficient instrumentation to
assure proper operation. All .f the instrumentation for this
system is operating instrumentation and none is reguired for safe
shutdown of the reactor.

10.4.3 TURBINE GLAND SEALING SYSTEM

10.4.3.1 Design Pases

The Turbine Gland Sealing System (TGSS) serves the main turbine,
and is designed to seal the annular openings where the turbine
shaft emergas from the turbine shell casings to prevent gstean
outleakage and air in-leakage along the turbine shaft. The TGSS
prevents air leakage and steam leakage through the turbine shaft
glands and through varicus steam valve stems. The TGSS also
returns the air-steam wixture to the turbine gland steanm packing
exhauster/condenser (GSC), condenses the Steanm, returns the
drains to the main conde er, and exhausts the noncondensible
gases to the atmonphcrox

AT ) JW‘* v wT.

Anmendment I
December 21, 1880
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10.4.3.2 System Description

- N

The TGSS consists of labyrinth type turbine shaft seals, a stean
seal supply and exhaust header, gland stean seal {eed valve,
gland steam packing exhauster/condenser . (G§SC), condenser drain
hold tank, and the assoclited piping and valves For the systen
to function satisfactorily from startup to full load, a fixed
positive pressure ir the stean seal supply header and a fixed
vacuum in the outer ends in all of the turdine glands nmust be
paintained at all loads. The TGSS also receives steanm seal
leakoff from turbine contrel valves.

On cold startup of the steanm generateors or during emergencies
when the nuermal steanm supply is not available, sealing steam is
provided by the auxiliary steam system. The steam discharge ends
of all glands are routed to the GSC that is maintained at a
slight vacuum by the redundant motor-driven blowers. The GSC is

a shell and tube heat exchanger Condensate from the condensate
systen is used to condense the steam from the wixture of air and
stean drawn from the shaft packings. Prains from the GSC are

returned tc .he nain condenser, and the nencondensibles are
discharged to the atnmosphere via-4ie-effivent-fiitreation systen.

thro wtln the wun. it veEnt

When the steam generator has been brought up to full
the auxiliary steam source s closed and main steam provides
sealing. "As tne turbine is brought up to load, steanm leakage
from the high~pressure packings enters the steam-sea. header.
When this leakage is sufficient to maintain steanm-seal header
pressure, the main steam source valve 1s closed, and sealing
steam to all turbine seals is supplied from the high-pressure
(HP) packings. At higher lcads, when more stean 1s leaking from
the HP packings than is reqguired by vacuum packings,
steam .8 4ischarced to the main cendenser.

pressure,

tiie eXCess

In case of a maltfunction of the
valve is opened and manually controld

header pressure. Vacuun in the GSC can be maintained with one or
both blowers in operation. L of both Dblowers may cause
sufficient steanm to blow through the seals into the turbine area
and thus necessitate shutdown ¢f the turbine. Relief valves on
the steam~seal hesader prevent excessive steanm ses)l

GSC, a motor-~operated bypass

pressure. The
valves are vented to atmosphere
10.4.3.3 Safety Evaluation
The 1 i J

. . ’ Y - P Tk
§S has no safety functic rark

G ine Gland Sealing Systen
valves are arranged for fall safe operation ¢t protect the
r
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Radiation monitoring eguipment is designed for service based on
expected environmental conditions during normal operation and
anticipated occurrences, These conditions include tenmperature,
pressure, humidity, chemical spray (where applicable), and
radiation exposure. Post-accident radiation monitors meet the
special requirements of Reaulatory Guide 1.97 including equipment
qualification, redundancy, power source, channel availability,
guality assurance, display and recording, rvange, interfaces,
testing, calibration, and human factors. Furfler discussion of compliance
with Reg ovide 197 15 containad in sechens 7.1.2.26 ond 7.5 2.5,

The post-accident radiation monitors consistent with Regulatory
Guide 1.%7 are the high range containment monitors, primary
coolant monitors, main steam line monitors, unit vent monitor,
unit vent post-accident monitor, and selected area radiation
monitors which cover areas where access may be reguired to
service egquipment important to safety. The post-accident area
radiation monitor locations are selected based on the results of
post-~accident shielding analysis and design information on
equipment location and access reguirements. (See post-accident
dose assessment in Chapter 12.)

31:.85.2:3.2 Control Room Interface

Primary indication of radiation levels and alarms is handled
through the DIAS and DPS systems including both post-accident and
non-post-accident monitors. Control room display of
post-accident radiation monitoring parameters is in ceompliance
»ith the requirements of Regulatory Guide 1.97 as described in
Chapter 7.

Via the DPS and DIAS systems, control room operators can obtain
detailed information on monitor readings, alarm sotpoints, and
operating status. A digitai communications network is used to
interface thes: systems with each monitor microprocessor.
Operators can access information on monitor configuration and
historical trends, and diagnose precblems from operation status
alarms. A failure in any individual microprocessor does not
affect the operation of any cther microprocessor nor does it fail
the communications network.

Dedicated operator control modules are also available to change
microprocessor database items, initiate certain monitor centrel
functions, and change monitor alarm setpoints. These control
functions include starting or stopping sample pumps, manual
checksource actuat.on, monitor purge initiation, and moving
filter paper advance. Alert alarm setpoints are set at a level
determined by operating personnel to allow the observation of
differential changes ir activity levels. High alerm setpoints

Amendment I

11.5=6 December 21, 1990
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Question 410,139

d.

The design of the process and eftluent monitoring systems
must meet the yuidelines of Appendix 11.5-A of SRP 11.5,
Position ¢ and Table 2 of Regulatory Guide 1.9/, and
Position C of Regulatory Guide 4.15. CESSAR ehould
adJdress whether the adnministrative and procedural
controls will meet the above guidelines.

Regponse 410,139

The design of the process and effluent monitoring systems
meets the guidelines of Appendix 11.5-A of SRP 11.5. The
design meets Position C and Table 3 of Regulatory Guide
1.97, Revision 3. 1In addition the design conforms to
Posicion C of Regulatory Guide 4.15.

Several of the process and effluent monitors actuate
gignals for termination of effluent releases. The
Containment High Purge Exhaust and Containment Low Purge
Exhaust Monitors isolate their respective purge exhaust
flows upon detection of radiation levels above preset
limite, Unacceptable liquid releare is terminated by the

gquid Waste Discharge, Turbine Building Drains, Steam
.enerator Drain Tank Dis-charge, and Containment Cocler
Condensate Tank Monitore. Also, upon indication cf high
gaseous activity, the Fuel Building Ventilation Monitor
automatically diverts the exhaust flow from the Fuel
Building through the Fuel Building Exhaust Filters.
(Reference Tables 11.5=1, 11.5~2, and 11.5-3 in CESSAR.)

The process and effluent monitors meet the Category 1, 2,
or 3 design and gqualification criteria from Position C of
Regulatory Guide 1.97, Revision 3. These regquirements
include those for display and recording of data, human
factor concerns, etcu. Range specifications conform to
Table 3 requirements. (Reference Sections 7.1.2.26 and
7.5.2.5 in CESSAR)

As specified in Fosition C of Regulatory Guide 4.15,
written procedures will be prepared, reviewed, and
approved for sample collection, preparation, and
analysis. Procedures will also exist for the use of
radicactivity reference standards, detector calibration
and checks of the radiation monitor systems, and for
reduction, evaluation and reporting of data. The
accuracy of sample flow rate devices will be determined
on a regularly scheduled basis. Adjustments to the
instrumentation will be made as needed to bring
performance into specified limits. The frequency of
these calibrations will be specified and results will be
recorded. Also, collection efficiencies of the samplers
used will be documented.
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radjation levels. A nigh range ion chambar detector is
located next to each of the FPeactor Coclant System hot
legs to provide a seismically and environmentally qualified
indicatiocn of a breach of fuel cladding following a loss of
coolant accident. Control room indication and alarms are
provided in compliance with Regulatory Guide 1.97
requiremonts for post-accident monitoring as described in
Chapter 7.

D. High Rarqe Containment Area Monitors

The high range containm~nt area monitors consist of two
physically independent 1 electrically separated ion
chambers located inside tine reactor containment away from
the influence of the Reactor Coolant System to measure high

range gamma radiation. This monitor gives operators a
seismically and environmentally gqualified indication of
containment airborne activity. The design and

gqualification of these monitors meet the regquirements of
Regulatory Guide 1.97 for Category I instruments. Dose
rate readings are correlated to determine airborne
concentrations based on expected accident source (erms and
the time after an accident. Control Room indication and
alarms are provided in compliance vith Regu_ itory Guida 1.97
regquirements for post-accident monitoring as described in
Chapter 7.

11.5.1.3 Calibration and Mainten ‘e

commercially available eguipment with industry proven technology
is incorporated into tby design of the Radiation Monitoring
System. Monitoring eguipment is factory tested and c-librated
with provisions made for pericdic field calibraticns to verify
proper detector response. Factory calibration includes isotopic
calikration using an adeguate number of isotopes to accurately
determine the response of the eguipment. The accuracy of these
calibrations can be traced to the National Bureau of Standards.
secondary calibration sources and decay curves are suppliea with
the egquipment.

Radiation Monitoring System eguipment is checked and inspected on
a periodic basis. Setpoint checks are performed on a monthly
pasis with detector calibrations performed once per refueling
cycle. Detectors are also calibrated if an inadeguate
~hecksource response indicates a problem or following any other
egquipment maintenance that could affect the accuracy of the
instrument indication.

(.5 1.4 Adminisérative and Frocedural Ceontrel

e 1
bﬁke (tnsert |

()

|

Amendment I
11:.5-15 December 21, 1980
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(INSERT)

11.5.1.4 Administrative and Procedurel Controls

As specified in Position C of Regulatoury Guide 4.15, written
procedures will be prepared, reviewed, and approved for
sample collection, preparation, and analysis. Procedures
will also exist for the use of radicactivity reference
standards, detector calibration and checks of the radiation
monitor systems, and for reduction, evaluation and reporting
of data. The accuracy of sample flow rate devices will be
determined on a regularly scheduled basis. Adjustments to
the instrumentation will be made as needed to bring
performance into specified limits. The frequency of these
calibrations will be specified and results will be recorded.
Also, collection efficiencies of the samplers used will be
documented.

11:5=15a&



Question 730.1 (CE1 51)

Provide additional details on the proposed testing and
maintenance requivements. In particular address

a)

v)

the need for periodic visual inspection and inspection of
water samples for biological fouling organisms (items A
and D of the recommended program to resolve Generic Issue
$1: Generic Letter 89~13, Enclosure 1.)

the capability to clean all SWS surfaces.

Besponse 730,11 (GSI 21)

a)

b)

The station service water intake will be visually
inspected, once per refueling cycle, for macroscopic
biological fouling organisms, sedimeirt, and corrosion.
Inspections should be performed either bv scuba divers or
by dewatering the intake structure or by comparable
methods. Any fouling accumulations should be removed.

Also, samples of water and substrate will be collected
annually to determine if biological fouling corganisms
have populated the water source. Upon the detection of
*iological fouling organisms, appropriate corrective
action, such as the modification of the chemical
treatment proyram, should be taken. However,
consideration must be given to environmental regulations.

This response is being incorporated into CESSAR=-DC
Section 9.2 and CESSAR~DC Appendix A.

The capability to clean SSWS surfaces will be provided.

This response is being incorporated into CESSAR-DC
Secticn 9.2.1 and CESSAR-DC Appendix A.
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9.2.1.4 Inspection » .d Testing Requirements

During fabrication of the §SW components, tests and inspections
are performed and documented in accordance with code requirements
to assure high gquality construction. As necessary, performance
tests of components are performed at the vendor's facility. The
§SWS is designed and installed to permit in-service inspection
and tests in accordance with ASME Code Section XI.

re2.1.4.1 SSWS Performance Tests

Prior to initial plant startup, a comprehensive performance test
as detailed in Section 14.2 will be performed to verity that the
design performance of the system and individual components is
attained.

9.2.1.4.2 Reliability Tests and inspections
A. System Level Tests

After the plant is brought into operation, pericdic test:
and inspections of the SSW components and subsystems are
performed to ensure proper operation. Sched led tests and
inspections are necessary to verify systen operability. A
complete schedule of tests and inspections of the SSWs is
detailed in Chapter 16, Technical Specifications. I

B. Component Testing

In addition to the system level tests, tests to verity
proper operation of the SSW components are also conducted.
These tests supplement the system level taests by verifying
acceptable performance of each active component in the SEWS.

Pumps and valves are tested in accordance with ASME Section
XI. Various flow rate testing up to and including the
design point of the SSW pumps can be performed using the
system loop.

’79.2.1.5 Instrumentation Requirements

The SSW instrumentation facilitates automatic operatiocn, remcte
contreol, and continuous indication of system parameters (UHS
wvater temperature, station service water pump flow, UHS water
level) both locally and in the contrel room.

Process indications and alarms are provided to enable the
operator to evaluate the SSWS performance and to detect
malfunctions. Station service water pump discharge pressure is

ADD INSERT A

Amendment I
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CESBAR~DC Attachment (Refer to page 9.2~10)
Insert A:

The station service water intake will be visually inspected,
once per refueling cycle, tor macroscopin bielogical fouling
organisms, sediment, and corrosion. Inspections should be
performed either by scuba divers or by dewatering the intake
structure or by comparakle methods. Any fouling accumulations
should be removed.



Attachment ALWR-~346

CESSAR &iiicaron

Heat Sinks which may be specified for a particular site if
environmental restrictions limit the ure of a cooling pond or if
an alternative water supply is more reliable. Acceptable
alternate ultimate heat sinks are an ocean, a large lake, ) largye
river, a lake and a cooling pond, a river and a cooling pond, or
a cooling tower and cooling pond.

The cooling water pond is provided with redundant makeup water

pump to maintain level. Water chemittry is maintained by a
site-specific water treatment system (° chenical injection).
Salinity buildup in a pond is limited v I .wdown.

The Ultimate Heat Sink will _perate for the required nominal 10
days following a postulated LOCA without reguiring any makeup
water to the source, and without requiring ary blowdown from the
pond for salinity centrol.

9.2.5.3 Satety Evaluation

The Ultimate Heat Sink meets the intent of Regulatory Guide 1.27.
The cooling water pond is Seismic Category I and of sufficient
volume to provide the required nominal 30-day cooling capacity
without makeup and under worst case metecrological conditions.

Ultimate Heat Sink temperature will nnt exceed .he maximunm
allowable temperature required for cooling any safety~-grade
component through the component cooling water heat exchangers
during a design basis accident concurrent with a loss of offsite
power.

The function of the Ultimate Heat Sink is not lost during or
after any of the following events:

A. Natural phenomena, including SSE, tornade, flood, and
drought.
B. Non-concurrent site-related events, including transportation

accidents, oil spills, and fires.
S Credible single failures of man-made structures.
D. Sabotage.

9.2.5.45 Instrumentation Requirements

The level of each cooling water pond is monitored and controlled.
Safety grade alarms warn if the level of the pond apprecaches
minimum allowable value, or the temperature approaches the
maximum allowable value.

b= ADD TINSERT B
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CESSAR~DC Attachment (Refer to page 9.2-59)

Insert B:
9.2.5.4 Inspection and Testing Requirements

Sumples of water and substrate will be collected annually to
determine if biciogical fouling organisms have populated the water
source. Upon the detection of bioclogical fouling organisms,
appropriat: corrective action, such as the modification of the
chenical treatment program, should be taken. However, consideration
must be given to environmental regulations.
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To minimize fouling cof the CCWE heat exchangers and the SSWS
piping, prevent flow blockage and facilitate the maintenance of
clean conditicns, the following SSW5 design features are
provided, or required:

- The SSWS pump structures must be egquipped with satety-grade
traveling screens with a screen wash system. The screen mesh
size must prevent flow blockage of the pump inlets, and
limit ingestion of biofouling, organics, and debris. (see
CESSAR-DC, Section 9.2.1.2.1.4).

- Strainrers are provided at the SSWS pump disc rges. The
strainers are of the automatic backwash type and are
designed to retain particles consistent with the fouling
design limits of the component cooling water heat exchangers
(see CESSAR-DC, Section 9.2.1.2.1.5).

- “'en required by the site-specific water chemistry and
+ovironmental regulations, the ultimate heat sink water must
be chemically treated to reduce organic and non-organic
fouling, corrosion, scaling, and to keep mud and silt in
suspension. (see CESSAR-DC Section 9.2.5.2).

S

- The CCWS heat exchangers are either of the tube and shell or
plate and frame design, dependent upon site selection (see
CESSAR-DC Section 9.2.2.2.1.1). SSWS water flow is through
the tube side of CCWS shell and tube heat exchangers and at
a lower pressure than the CCWS to prevent contamination of
the CCWS by in-leakage of SSWS water. In addition, the
nominal flow conditicons in CCWS heat exchanger tubes are in
accordance with Heat Exchanger Institute standards for power
plant heat exchangers.

- Adequate tube pull space is provided for periodic tube
cleaning of the straight tube type CCWS heat exchangers.

- The CCWS heat exchangers have a 1% percent thermal
performance margin to allow for potential fouling between
cleaning operations (see CESSAR-DC, Section 9.2.2.2.1.1).
The thermal performance can be verified using temporary
instrumentation at test conaections provided on each heat
exchanger (see CESSEAR-DC, Sections 9.2.1.5 and 9.2.2.5).

- Wetted surfaces of the SSWS and CCWS are of materials
selected on a site-specific basis to be compatible with the
respective cooling water chemistries and water treatments.
The guidelines used for the selection of CCWS heat exchanger

1 tube and tubesheet materials are given in CESSAR-DC Section

9.2.2.2.1.13.,

ADD TInNSERT C
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CEFSAR~DC Attachment (Refer to page A-29)

Insert C:

The station service water intake will be visually inspected,
once per refueling cycle, for macroscopic biological fouling
organisms, sediment, and corrosion. Inspections should be
performed either by scuba divers or by dewatering the intake
structure or by comparable methods. Any fouling accumulations
should be removed. (see CESSAR-DC Section 9.2.1.4.2).

Samples of water and substrate will be collected annually to
determine if biological fouling organisms have populated the
water source. Upon the detection of biological fouling
organisms, appropriate corrective action, <euch as the
modification of the chemical treatment program, should be
taken. However, consideration must be given to environmental
regulations. (see CESSAR-DC Section 9.2.5.4).

The capability to clean S5WS surfaces is provided. (see
CESSAR~DC Section 9.2.1.3).



Question 730.2 (GSI 57)

Identify the criteria used to determine which equipment is to
be shielded and which conduit ends are to be sealed from the
effects of fire protection system sprays.

Response 730.2 (GSI 57)

Conduit ends: The open ~nds of all vertical conduit, and the
open ends of all horizontal conduit that terminate within 18
inches of a floor, will bke sealed to prevert water
infiltration.

Equipment shielding: It is not expected that shielding from
the effects of water spray from overhead sprinkler systemc
will be necessary. Sprinklers in safety related areas will be
of the automatic pre~action type that reguires the activation
of an automatic fire detector and fusing of a sprinkler head
prior to releasing water. A pipe break downstream of the pre-
action cortrol valve will not release water. Shielding from
spray from manual fire fighting operations will not be
reguired outside of containment. Redundant safety related
equipment is separated with 3-hour fire rated barriers which
will confine the fire and fire fighting operations to a singie
area. From a safe shutdown standpoint it is assumed that the
fire will render the equipment in the affected area
inoperable, and safe shutdown will be accomplished using the
redundant division. Therefore, the wetting of safety related
eguipment in the affected ar~a will be of no conseguence. All
penetration seals in floors and walls up to a height of 24
inches will be waterproofed to prevent water from the affacted
area from migrating to adjacent areas.

Safety related equipment in close proximity to fittings in the
standpipe and interior fire hose system will be shielded as
necessary to prevent damage from inadvertent discharge.
Shieldirg location will be finalized following as-built
walkdowns.

Inside containment, where redundant divirion eguipment is
located in close proximity, (i.e., within 20 feet of each
other), such as the motor operated depressurization valves
located at the pressurizer, shielding will be provided as
deened necessary following interaction review during as-built
walkdowns.

In addition, as described in CESSAR-DC Section 9.5.1.6.3
detrimental effects to safety related eguipment due to fire
protection water diccharge will be mitigated through the use
of eguipment mounting pedestals, curbs, and installation of
floor arains sized ‘o accommodate the anticipated fire
protection waterflow.



A marked-up copy of a revision to CESSAR-DC Section 9.5.1.6 is
attached. This revision will be incorporated in a future
CESSAR-DC update. Sections 9.5.3.6.3 through 9.,5.1.6.6 will
be renumbered accordingly.
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The smoke control design philosophy is to allow for smoke venting
from any plant area without spreading to adjacent areas, to
maintain plant habitability for operator protection and to ensure
protection of the public. The containment, subsphere, fuel pool,
nuclear annex and two diesel buildings are each served by 100%
outside air and 100% exhaust ventilation systers,

Smoke conircl and exhaust is accomplished by aligning the
ventilation to supply 100% outside air and to exhaust directly to
the ocutside. Smoke and gases containing radiocactive materials
are routed through a filter train to the unit vent if a
radioactive signal is received. The control complex has smoke
exhaus* fans to remove smoke from specific areas as determined by
control operators utilizing signals from smoke detectors located
in exhaust and return air ducts. The contro' operator aligns
dampers to exhaust an area where fire occurs while isolating
exhaust and return air in adjacent areas while supply dampers
remain open to create a slight positive prescsure in adjacent
areas.

Fresh air intakes are located remote from the ventilation system
exhaust to preclude the possibility of contaminating the intake
air with products of combustion.

Stairwells in the Nuclear Annex are individually pressurized with
roof-mounted fans to preclude smoke infiltration.

Carbon and high energy particulaete air (HEPA) do not represent a
potential exposure fire hazard to nearby safety related

components. Carbon, wused in carbon filters, has a minimum
ignit‘on tempeiature of 625°F. HEPA filters have a minimum
ignition temperature of 600°F. Normal heating system air

temperature is about 1)5°F. If the air temperature approaches
200°F, carbon will begin to release any adsorbed radioactive
iodine. If an air temperature excursion occurs in the safety
related ventilation system with carbon or HEPA filters, the heat
sensor will cut off the filter train fan and the iredundant fan
serving the redundant division will begin to serve the area
inveolved; therefore, the fire will be isolated.

€Place Inser? ow mwéxt sheet bere —»
9.5.1.6 .34 Curbs and Drains

Where fixed fire protection systems are installed, floor drains
are provided, sized %o collect water discharge. 1In areas where
drains are not installed due to pressure boundary constraints,
equipment susceptible to water damage is installed on six-inch
elevited curbs.

Amendment I
9.5=24 December 21, 1290
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CESSAR-DC INSERT FOR PAGE 9.5-24
9.5.1.6.3 Egquipment Water Shields

Protection of egquipment susceptible to water damage reguired
for safe shutdown of the plant from inadvertent or advertent
discharge of water from fire protection systems will be
through use of water shields, conduit seals, curbs and drains,
and equipment pedestals.

Equipment shielding. It is not expected that snielding from
the effects of water spray from cverhead sprinkler systems
will be necessary. Sprinklers in safety related areas will be
of the automatic pre~-acticn type that requires the activation
of an automatic fire detector and fusing of a sprinkler head
prior to releasing water. A pipe break downstream of the pre-
action control valve will not release water. Shielding from
spray from manual fire fighting operations will not be
required outside of containment. Redundant safety related
eguipment is separated with 3-hour fire rated barriers which
will confine the fire and fire fighting operations to a single
area. From a safe shutdown standpoint it is assumed that the
fire will render the equipment in the affected area
inoperable, an. safe shutdown will be of no conseguence. All
penetration seals in floors and walls up to a height of 24
inches will be waterproofed to prevent water from the arfected
area from migrating to adjacent areas.

Safety related equipment in close proximity to fittings in the
standpipe and interior fire hose system will be shielded as
necessary to prevent damage form inadvertent discharge.
Shielding 1locaticn will be finalized following as-built
walkdowns.

Inside containment, where redundant division egquipment is
located i.. close proximity, (i.e., within 20 feet of each
other), such as the motor operated depressurization valves
located at the pressurizer, shielding will be provided as
deemed necessary following interaction review during detailed
design and as-built walkdowns.

Conduit ends. The open ends of all vertical conduit, and the
open ends of all horizontal conduit that terminate within 18
inches of a floor, will be sealed to prevent water
infiltration.
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Question 730.3
1GSI 83)

2. Although the method for the performance of a radiclogical
analysis is discissed, the resulte of this analysis are
not provided. Additionally, the reguired toxic chemical
release analysis is not addressed. The results of these
analyses are to be provided.

b. Provide the following information as ijdentified in
Attachment 1 to safety issue 111.d.3.4.

1) item 21 - automatic isclation capability-damper
closing time, damper leakage and area.

item 2j - chlorine detectors or toxic gas (local or
remote)

item 2k - self contained breathing apparatus
availability (number)

item 21 - bottled air supply (hourrs supply)

item 2m - emergency food a.d potab.e water supply
(how many days and how many people)

item 20 - potassium iodide drug supply

2) item 3 - Onsite storage of chlorine and other
hazardous chemicals

a -~ total amount and size of container

b - closest distance from the contrel-room air
intake

item 5 - Technical Specifications for the chlorine
detection system and control room
emergency filtration system including the
capability to maintain the control room
pressurization at 1/8 in. water gauge,
verification of isolation by test signals
and damper closure times, and filter
testing requirements.

a. The results of the radiological analysis after a
LOCA that deals with ensuring that the control room
design is adequate to prevent the loss of contrel
room habitability are provided in CESSAR-DC Table
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15.6.5~2. The toxic chemical release analysis is
site specific since location of toxic chemicals is
site dependant. An interface requirement to perform
this analysis has been added to Section 6.4.1.

- 1 The item 2i, intakes for the Control Room are
provided with redundant dampers which automatically
close on the detection of high radiation, smoke,
chlorine or toxic gas. Damper closing time, leak
rate and leakage ar=a is dependant on as-procured
information. Therefore,K this information is not
available for design certification.

The item 2j, chlorine detectors or toxic gas (local
or remote), are shown on the Figure 9.4-2 attached
to the response to NRC RAI 410.116,

The item 2k, self contained breathing apparatus
availability (number), will be addressed by the
owner operator,

The item 21, bottled air supply (hours supply),
+ill be addressed by the owner operator.

The item 2m, emeragency food &nd potable water
supply (how many days and how many people), will be
addressed by the owner operator.

The item 20, potassium iodid: drug supply, will be
addressed by the owner operator.

The item 3, Onsite storage of chlorine and other
hazardous chemicals (total amount and size of
containsr, closest distance from the control-room
air intake), is site specific and will be addressed
during site specific design,

The item &5, Technical Specifications for the
chlorine detection system and control room
emergency filtration system including the
capability to m» ntain the control room
pressurization at 1/8 in. water gauge,
verification of isclation by test signals

and dampor closure times, and filter

testing requirements, are provided in CESSAR-DC
16.0 Technical Specifications Section 3.7.12
Control Building Vent.lation System.
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6.4 HABITABILITY SYSTEMS

Habitability systems are the HVACD systems for the Control
Building which are safety-related systems that must fulfill the
tollowing requirements during all normal and postulated accident
conditions to ensure that continuous occupancy can be maintained.

A. Maintain conditions comfortable to personnel and ensure the
continuous functioning of the control room equipment.

B. Protect personnel fron exposure to potential airborne
radicactivity present in the outside atmosphere surrounding
the control building.

[~ Protect personnel from exposure to potentially tecxic
chemicals that are posculated to be released in areas
surrounding the control building.

D. Protect personnel from the effects of high~energy 1line
suptures in surrounding plant areas.

E. Protect personnel from products of combustion that are
postulated from fires on the site.

6.4.1 DESIGN BASES

. % ../ _‘:Afnc‘f'lr DC\S‘v‘jn Eases

A. The Control Building Ventilation System is capable of

maintaining out-leakage of control r~om air when using
outside air. The system is also capable o[ isolaticn from
the outside air intake. Internal temperatures are
maintained at a habitable level by interna)l recirculation
coeling only.

B. The radiation exposure of control room personnel for
accident conditions described in Chapter 15 does not exceed
the limits set by General Design Criterion 19 of 10 CFR 50, |
Appendix A.

c. The shielding design is based on the nost limiting design
basis accident assumptions; those applicable portions of
Regulatory Guide 1.4, "Assumptions Used ftor Evaluating the
Potential Radiological Consequences of a Loss c¢f Coolant
Accident for Pressurized Water Reactors."

D. The emergency air purificaticn and cooling systems for the
Conirol Room are designed to Seismic Category I requirements
as in the control complex structure.

B, Fire protectinn for the control room is provided by alarm
systems and portable fire extinguishers. The Fire
Protection System is discussed in Section 9.5.1.

Amendment I
6.4-1 December 21, 19%0
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rF. The intent of “"housekeeping requirements" set out by
Regulatory Guide 1.39 are met.

G. The quantities and uses of onsite and offsite hazardous
chemicals will be contrnlled by administrative procedures.

6.4.2 SYSTEM DESCRIPTION

6.4.2.1 General

The Control Building Ventilation System :lescription is provided
in Section 9.4.1. Co~nonent descriptions are also provided in
Section 9.4.1.

Climatic conditions in the contrcl room are maintained by cooling
and heating units that automatically control the temperature and
limit the humidity within the comfort zone for operating
personnel. 1In doing so, the climatic conditions required for the
equipment located in the control room are alsoc satisfied.

6.4.2.2 System Operation

The Control Building Ventilation System will be furnisaed with
dual air inlet structures, structures ‘A’ and ‘E’ which met the
intent of paragraph C of Regulatory Guide 1.78. Each air inlet
structure will be furnished with a radiation monitoring device
which controls the opening and closing of the damper's in each
structure according to the contamination level of the air at the
st-ucture. For instance, {f the monitorina equipment at
structure ‘A’ detects a certain level of contaminat.on in the air
entering the structure, it will signal the dampers at structure
‘A’ to automatically close. As the radiation ccntamination leve!
in the air diminishes to a safe level, the radiation menitoring
device will produce a signal in the control room which permits
the operator to re-open the dampers. The same procedure would
ho'd true for structure ‘B’. If the air at both structures
reaches a certain contamination level, the monitoring devices
will signal the dampers at bhath structures to close. At this
time, the Iontrol Room Ventilation System shifts to 100s return
air circulation.

in order to safe-guard the contrsl roem from hazardous chemical
release in the air, chemical instrumentation will also be
prov:ded If structure '‘A’ detects a certain level of chemical
pellution in the air, the instruments signal the dampers at
structuies ‘A’ to automatically close. as the cnemical pollution
in the air airinishes to a safe level, the instruments then
provide a signal in the contreol room which permits the operator
to re-open the dampers. The same procedure would hold true for
structure ‘B’, I'f the air at both intake structures becomes

Amendment E

6.4=-2 Decemper 30, 1988
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Insert 1
6.4.1.2 Interface Reguirements

The site-snecific SAR shall verify that the following interface
requirenents are met to ersure adeguacy with the System 80+
Standard Design:

A. The toxic chemical release analysis will be performed on a
site specific bases sii.ce location of toxic chemicals is site
dependant.
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Each major train, which consists of two subtrains (see CESSAR-DC,
Section 10.4.9), contains:

L. one emergency feedwater storage tank (EFWST),

2 a motor-driven and a steam-driven pump (each with a capacity
of 500 GPM),

3. one flow control valve per subtrain,

4. one isolation valve pex subtrain,

5. owe check valve per subtrain,

6. a cavitating venturi, and

specified instrumentution.

The main defense against steum binding of the EFW Pumps results
from the system design for normal plint operation.

Although some plant. systems operate with the flow control ana the
isolation valves open during norwal plant operation, the System
80+ Stancdard Desuign EFW system is designed tc operate with :ie
isclation valvas closed. The closed isclation valves act as a
backup to the EFW line check valves, thus pru/iding redundant
isolation of tre EFW System from the MFW Systen. CESSAR~DC
Sectior. 10.4.9 stotes that the {szolation valve will be closed
during normal plant operation. When a steam gunerator low level
occurs, the Emergency Feedwater Actuation Signul (EFL.S) starts
the EFW pumps (the motor and s:ie:-n driven), opens the isola“ion
valves, and assures that the raseawater flow control valves are
open, allowing ETW flow to each steam generator.

Eachi EFW subtrai. is separated from the other. Each subtrain has
its own suction lirne from the L:WST, its own discharge line
through the steam generator iscolation valve and check valve, and
the pump crossover lines contain red'r ant, lockeu closed
isc’ation valves. 1Thus, the potential for :mmon mode failure of
steam binding of all EFW pumps does not ex.st, should one set of
steam generator isolation and check valves leal.. The EFW pump
guction and recirculation lines are norually open fo that, should
leakage of a stiarm jenerator isolation and check valve occur, any
resulting steam can be vented throuch the EFWST vent. . -
Mlb{y alom n
Associataed instrumentatisn is nrovided forr each train Yo assure
adequate control and monitoring of the EFW system. L amperature
indicators (TI's) are located between the flow contreol and
motor-operated isclation valves (MOV’s). These TI's provide a
direct indication of the fluid tewperatuie and,<ewssss on high
fluid temperature in the EFW system downstream of the EFW pumps.

This a.arm warns the operator that leakage through the steanm
generator isolation wvalve and check valve is occurring.
Therefovre, thes: sensors provide indication te the operator of
the potential of stean binding of the EFW pumps.

Amendment F
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10.4.%.5.1 Pressure Yastruwentation

A. Fmergency Feedwiter Pumps Discharge Pressare
The main control room and remote shutdown pPi ol are provided
with motor-driven EFW pumps . ind 2 and steam-driven EFW
pamps 1 and 2 discharge pressure indication.

B. Emergency Feedwater Pumps Suction Pressure
The mzin con“rol reom and remute shutdown panel are provided
with motor-driven EFW pumps . and 2 and steam-driven EFW
pumps 1 and 2 suction pressure indication and low pressure
alarm.

. Ewergency Feecdwater Pump Turbines Inlet Frussure

The main contral room and remcte shutdown panel are provided
with EFY puap turbines 1 and 2 inlet pressure indication.

D. Pregsure Test Points

Pressuru: test points are provided at the following
locations:

. 8 EFW Pump Turbines 1 and 2 Steam Inlets.

2. EFW Pump Turbines 1 and 2 Steam Exhausts.

3. EFW Steam-Driven Pump Turbine Bearing O0il Coolers 1 and
2 Inlet.

4. EFW Steam-Driven Pump Turbine Bearing Oil Coolers 1 and
¢ Outlet.

- 18 Each EFW Pump Suction.
€. Each EFW Pump Discharge.
10.4 9.5.2 Temperature Instrumentation
A. Steam Senerator Isolation Valves Upstream Tenmperature
The main control room is provided with temperature
indication upstream of steam generator isolation valves and

4~ high temperature alarm for detection of back leakage and
steam voiding.

an d&ui;hJQ—

Amendment C
June 30, 1928
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Question 730,95

Contrary to the statement in Appendix A the hydrogen lines are
not described as Seismic Category I, sleeved or containing
shutoff valves in Section 9.5.,10. Since no P&IDs are provide
these contradictory statements need to be clarified. In
Section 9.5 .10 it is specifically stated that all hydrogen
piping is non-scismic.

Response 730.5

CESSAR-N" Section 9.5.10 will be revised to incivde the
regquirements of Standard Review Plan (SRP; 9.5.1 for hydrod:n
lines located in safety-related areas. These 1lircs wi'l
either be designed to Seismic Category I reguirements, sleeve?
such that the outer piping is vented to the outside, or
egquipped with excess flow check valves so that in case of a
line break, the hydrogen corcentrition in the affected arec
will not exceed 2%. This revisicn will coincide with the
information in CESSAR-DC Appendix A (GSI 106) and wiil b%e
included in a future revision to the System B80+™ CESSAR-DC.
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Response 730.7 (Cont’d)

The open containment design facilitates natural
circulation and minimizes dead-ended compartments where
hydrogen~ could accumulate. Grating is used extensively
in conta.nment, including the steam generator cubicles,
instead of solid floors. The pressurizer cubicle has two
large openings at the top for venting. The reactor
cavity has openings around the RCS loop piping and in the
pool seal, and receives continuous air circulation from
the reactor cavity cooling fans. These features
facilitate natural <circulation and minimi’e the
‘ikelihood of combustible hydrogen concentrations
accumulating in containment.
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Question 730.8

Design Basis Criterion (C) in Section 11.4.1.1 specifies that
the solid waste system must produce a packaged waste suitable
for shipment to and acceptance at a licensed burial facility.
Requirements for such acceptance appear in 10 CFR 61.56, and
in NRC Branch Technical Position 11-3., Provide justification
that ®o0lid waste to be shipped for disposal meets the
reguirements of 10 CFR 61.56(a) (1) through (a)(6), and BTP
115 regarding the maximum free liguid allowable in the solid
waste and the means provided for its detection.

Response 730.8

The solid waste shall be disposed and processed in accordance
with 10 CFR 61 requirements. Operating procedures will be
developed by the Owner Operator. These procedures will
provide boundary conditions for a set of process parameters,
such as settling time, to assure that 10 CFR 61 reguirements
are met. In addition, resin storage tanks and shipping
containe-s will be sampled and/or surveyed to classify waste
and verify that the solidification or dewatering process is
complete in accordance with guidance from Branch Technical
Position ETSB 1l1-3 prior to shipment to licensed burial
facility.

Page 1 of 1






Question 450.3

{6.4)

The text states that the control room is pressurized and
that, on presence of radiocactive material at both inlets,
both inlets will close. Identify the source and flow rate
of make-up air which balances outleakage from the
press'.rized control room in this mode of operation. Which
areas does control room leakage enter?

Table 9.4-2 indicates that the air flow rate through the
control room A/C unit is 6,000 cfm and that flow rate
through the control room filter unit is 2,000 cfm. 1Is
this data consistent? If it is, provide an explanation of
the difference in magnitude.

Figure 9.4-2 does not provide an unambiguous
representation of the location of the control room and
control room elements relative to the containment
structure. What is the position and elevation of all
control room inlet and exhaust vents on the nuclear annex
building? The data should allow determination of distance
of the vents from any peint on the containment structure.

Discuss the elevation and location of plant vents,
including positions relative to the control room
ventilation inlet.

Provide a list of areas considered part of the control
roOm emergency zone.

What is the emergency zone volume?

Under accident conditions with one inlet closed, what is
the expected infiltration rate?

Response 450.3
6

{6.4)

In the event that both outside air intakes close, the
control room operator can override the intake monitors
and by inspection of the control room readouts elect to
open the least contaminated source of makeup air. The
2000 cfm is the amount of makeup air to offset the
maximum anticipated outleakage of 2000 cfm. The leakage
from the control room enters adjacent areas.

This data is consistent in that the filter units are used
durirg emergency situations to filter the 2000 cfm makeup
air for the control room. The 6000 cfm is a combination
of 4000 cfm recirculation and 2000 cfm makeup air due to
outleakage from the control room.



The Figure 1.2-8 provides the physical 'rcations of the
control room air intakes. The bottom elevation of the
control room air intakes is 130’-6"., The Figure 1.2-3
provides a section through the reactor buildirg and
nuclear annex to allow determination of distance of the
intakes from any point on the containment structure.
These general arrangement drawings are being revised to
incorporate the unit vent and other building changes and
will be included in a future amendment of CESSAR~DC.

The filtered exhausts from plant ventilation systems are
discharged through the unit vent at elevation 285’-0"
located more than 200’ from the control room air intakes.
The Figures 1.2-2 and 1.2-3 are being revised to
incorporate the location of the unit vent. The Figure
1.2-6 shows the diesel buildings exhaust relative to the
control room ventilation inlet. These exhaust vents are
located at least 200 feet away from the nearest control
room ventilation intake sc as not to allow diesel exhaust
fumes to be brought into the control room area by the
ventilation system. These drawings will be included in
the next amendment of CESSAR-DC.

The control room emergency zone consists of the following
areas:

¢ Control Room

Reactor Operator Office

Centrol Room Supervisor Office

Emergency Supplies Room

Integrated Plant Status Overview Room

Document Room

. s 0

The emergency zone volume is 67,300 cubic feet.

The va«imum unfiltered infiltr ' .on rate into the control
rooem emergency zone under acciusnt conditions is 10 cfm.

These responses will be incorporated into CESSAR~DC in a
future amenament. The revisions are attached.
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CERTIFICATILN

F. The intent of “"housekeeping requirements" set out by
Regulatory Guide 1.°9 are met.

G. The quantities and uses of onsite and offsite hazardouc
chemicals will be controlled by administrative procedures.

6.4.2 SYSTEM DESCRIPTION

6.4.2.1 General

The Control Building Ventilation System description is provided
in Secticn $.4.1. Component descriptions are also provided in
Section 9.4.1.

Climatic conditione in the control room are maintained by cooling
and heating units that automatically control the temperature and
limit the humidity within the comfort zone for operating
personnel. 1In doing so, the climatic conditions reguired for the
eguipment located in the control rcom are 2lso satisfied.

Tnsert 1

$.4:2.23 Systenm Operation

The Control Building Ventilation System will be furniszhed with
dual air inlet structures, structures ‘A’ and ‘B’ which met the
intent of paragraph C of Regulatory Guide 1.78. Each air inlet
structure will be furnished with a radiation monitoring device
which controls the opening and closing of the dampers in each
structure according to the contamination level of the air at the
structure. For instance, if the monitoring equipment at
structure ‘A’ detects a certain level of contamination in the air
entering the structure, it will signal the dampers at structure
'A' to automatically close. As the radiation contamination level
in the air diminishes to a safe level, the radiation monitoring
device will produce a signal in the control room which permits
the operat.- to re-cpen the dampers. The same procedure would
hold true ior structure ’‘B’. If the air at both structures
reaches a ¢ rtain contamination level, the monitoring devices
will signal the dampers at both structures to close. At this
time, the Control Room Ventilation System snifts to 100% return
air circulation.

in order to safe-guard the control room from hazardous chemical
release in the air, chemical instrumentation will aiso be
provided. If structure ’A’ detects a certain level of chemical
pollution in the air, the instruments signal the dampers

structures ‘A’ to automatically close. as the chemical pollution
in the air diminishes to a safe level, tr: instruments then
provide a signal in the control room which permits the operator
to ro-open the dampers. The same procedure would hold true for
structure ‘B’. If the air at both intake structures becomes

Amendment F
December 30, 1988
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Overview Room
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450. 3
CESSAR 255 curion “had
TABLE 15A-10
CONTROL ROOM DATA
Item Yalue

Maximum filtered air intake 2,000

rate, CFM

Maximum unfiltered air intake 10

rate, CFM

Nominal, filtered 4,000

recirculation rate, CFM

Control rogm nominal net free
volume, ft

Intake and recirculating
iodine filter efficiencies:

elemental
organic

particulate

0.95
0.95
0.99

Amendment H
August 31, 1990
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Question 480,34
Additional guestions from the raview of Amendment 1

a. In Section 3.5.1.3.8B provide s“ification for the use of
abutments ard foundations (s miesile barriers and
shields.

b. The re’ ! to Section 3.6.2.7.3 in Section 3.6.1.3.¢c
apparen , «.ould read Sazction 3.6...%-2.5.

Eesponse 480,24

a. "Abutments and foundations" will be excluded from CESSAR-
DC Section 3.6.1.3.B. Note: This section involves
barriers for pipe rupture, not missiles.

b. Agree. Reference will be changed to resd “Section

3'6.2.3.2.5."
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Attachment ALWR-346
RAT 480, 24

B. Barriers-Shields. . nd Enclolutf:/,—~/”‘-§\\~””‘"‘\\
/“v—-—-—‘ vf" p /‘ND

///r Protection r.q:j::kziz:“i?}* met ' through the protec*ion
atforded by the walls, f£loors, "COlUMNSy EHEANONESr——ane-

‘7 ~—foundabbone in many cases. Where adeguate protection does
not already exist due to separation, additional barr » 4
deflectors, or shields.-are providéd 1s necessary-to meet the

~——functionai- protection éments.”Where compartments,

barriers, and structures are required to provide the
necessary protection, they are designed to withstand the
combined effects of the postulated failure plus normal
operating loads plus earthquake loadings.

C. Piping Restraint Protection

prevent loss of safety function as a result of hazards
different from those for which the system is required to
function, as well as for the specific event for which the
wystem is required to be functional. Separation between
redandant safety systems with their related auxiliary
supporting features is the basic protective measure.

In general, layout of the facility followed a multistep
process to ensure adeguate separation.

1. Safety-related systems are located away from most
high~energy piping.

2. Redundant (e.g., "A" and "B" train-) safety systems and
subsystems are located in separate .ompartmants.

3. As necessary, specific components are enclosed to
maintain the redundancy required for those systems that
must function as a conseguence of specific piping
failure events.

Where adeguate protection does not already exist due to
separation, barriers or shields, piping restraints are
provided as necessary to meet the functional protection
requirements, Restraints are not provided when it can be
shown that the pipe break would not cause unacceptable
dam to ent gystems or components.,

he design criteria for ‘pipe whip restraints are given in
SeCt 10N =rérriadady 3
3.¢.2.3.2.5.

Factility Response Analyges
AN analf&iﬁ—ﬁ?‘;;;?ﬁT;§f: pipe break events was performed to

identify those safety-related systems and components that

Amendment E

e ——— P —— — N T — T Cr— i p= —

1.6=9 December 30, 198°¢
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6.2.3

Annulus Ventilation System

Question 480.36

Cur inverpretation of the containment system is that
there are both a primary and a gecondary containment. As
such, the analys- outlined in SRP §6.2.3 Rev. 2,
including the following, need to be performed:

1) Pressure and temperature response of the secondary
conta.nment to a LOCA in the primary containment

2) Pressure and temperature response of the annular
region between the primar and secondary
containments to a high energy line rupture within
the secondary containment

Regulatory Guide 1.52 specifies use of HEPA filters
before and after carbon filters. Provide a justification
for the use of a single HEPA filter in the proposed
design.

Is the annulus ventilation system instrumented to signal,
alarn and record pressure drops and flow rates in the
control room as specified in Regulatory Guide 1.527

Will the system be tested in accordance with ASME/ANSI
N50% and N510 as specified in Regulatory Guide 1.527

Responge 480.26

The annulus building pressure analysis is presentei in
CESSAR-DC Section 6.2.1.8. Pressure and temperature
responses of the annulus post LOCA are presented in
CESSAR~-DC Figures 6.2.1~37 and 6.2.1-28 respectively. The
annulus region contains no high energy lines. High energy
lines which penetrate the containment and annulus are
provided with guard pipes. Therefore, an analysis for a
high ecergy line rupture within the annulus is not
reguired.

HEPA filters will be used before and after carboen
filters. The post “‘lter reflected in the design is a
HEPA filter downs - 1 of the carbon filter.

Yes, except that flow rates will not be recorded. High
and low differcential pressure alarms in the control room
provide indication of any abnormality i~ flow rates.

Yes, with the following exception to Regulatory Position
C.%5 of Regulatory Guide 1.52.

it diee PR EE  E



HEPA filters will be tested for efficiency, initially at
the factory and at the USNRC Quality Assurance Station in
accordance with MIL-STD-282.

This response is being incorporated into CESSAR-DC Section
6.2.3. A markup of this section is a*tached.
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Ral w¥e.36

6.2.3.4.1 Manufacturer Testing

The manufacturer will be requivred to verify by appropriate tests
the following:

A. Chaicoal and High Efficiency Filters:

Testing in compliance with Regulatory Guide 1.852, it

the exceprtioamn that
B. Fan: o t ,
insert 2.

Certified head and flow characteristics.
6.2.3.4.2 System Testing and Inspection

Operational testing will be performed prior to initial startup to
demcnstrate proper functioning of the systemn. Testing will
include the following:

A. Leak tightness of components and system to be in ascerdance
with ASME N§10.

B. Systen functional test (flow, vacuum pressure, etc.)

Thereatfter, pericdic (once a year, or during refueling -
whichever comes first) tests and inspections will be perforzmed to
demcnstrate system readiness and operability.

6.2.3.5 Instrumentation Application

The following instrumentation and control functions will be
included for the Annulus Ventilation System:

A. The Annulus Ventilation System is activated by the
containment spray actuation signal or manual test signal.
Upon failure of the desirmated system to start, the
redundant system will be signalled to start.

B. The signal will actuate the two isclation dampers to the
open position. flpen failure of the system to start, powver
will be cut off aid the isclation dampers will close.

o Alr flow will actuate .“2 balancing dampers to maintain the
design pressure differential. Loss of air flow will close
the vent balancing damper and open the recirculation
balancing damper.

d. o imsert 1

Anendment I
6.2-34 Decemper 2., 18

820



“nsert 1 Question 480.36

High and low differential pressure alarms in the control room will
provide indication of any abnormality in flow rates.

Insert 2

HEPA fil_.ers will be tested for efficiency, initially at the
factory and at the USNRC Quality Assurance Station in accordance

with MIL-STD-282.
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Question 480,237 (6.2.4)

In accordance with SRP 6.2.4 Rev. 2, Item 11.6.h, provide
the classification of all systems that penetrate the
containrent as either essential or nor-essential.

In accordance with SRP 6.2.4 Rev. 2, Item 1I.6.1, provide
information on the diversity in the pacameters sensed for
the initiaticn of containment isolation to satisfy GDC
54.

In accordance with SRP 6.2.4 Branch Technical Position
Item 1.9, provide information on the provisions which
have been made to ensure that the containment pur?o
isolation valve closure vill not be prevented by debris
which could potentially become entrained in the escaping
air and steam.

In accordance with SRP 6.2.4 Branch Technical Position
Item 5, provide an analysis of the radiclogical
consequences of a LOCA, taking into account the
possibility of open purge valves. The source term used
should be based on a calculation under the terms of
Appendix K to determine the extent of fuel failure and
the concomitant release of fission products, and the
fission-product activity in the primarr coolant. The
volume of the containment in which fission products are
mixed should be justified, and the fission products from
the above sources should be assumed to be relessed
through the open j '.ge valves during the maximum interval
regquiruvd for valve closure,

Response 480.37

CESSAR-DC, Table 6.2.4~1 specifies the actuation signals
for the containment iscolation valves. All containment
isolation valves which are used for accident mitigat.on
or safe shutdown are automatically closed by a
Containment Isclation Actuation Signal (CIAS) except RCP
seal injection, component cooling water to the RCPs, and
locked close isolation valves, See response to RAIT
730.11 (b) for the basis for this arrangement.

Fegulatory Guide 1.141 does not currently contain
guidance on essential/non-essential classifications.
However, the criteria above meet the intent of the
classifications.

The 7TIAS is initiated by diverse sensed parameters,
pressurizer pressure and containment pressure. Signal
generation and the input parameters for the CIAS are
discussed in CESSAR-DC, Section 7.3, Engineered Safety
Features Actuation System.
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Response 480,27 (Cont'd)

B T T T r e S U —————

The requirement thal containment purge isolation valve
closure will not be prevented by debris which could
become entrained in escaping air and steam will be added
to CESSAR-DC, Section 9.4.6.3, The proposed revision is
attached.

Response to be provided by ABB-CE.

-
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CESSAR &iificanion

RAT «gCc3?

Each Containment Purge Ventilation System supply and exhaust
penetration through the containment vessel is equipped with two
normally closed isolation valves, each connectad to separate
control trains., A failure in one train will not prevent the
remaining isolation valve from providing the required isolation
capability. , The isclation valves and containment penetrations
are the only|portions of the Containment “urge Ventilation System
that are eng necrog llfﬁ:y features.
ASer

Redundant containment jisclaticn valves are designed, constructed,
ard tested in accordance with ASME 3ection II1I, Class 2. The
valves are leak-tested periodically to verify acceptakility of
seat leaknge. Valve are designed to fail closed in the event of
loss of power or loss of instrument air. All four Containment
Purge isolation valves receive a containment isolation signal te
close; however, the High Volume Purge Eystem will not be open |I
during power cperation.

The containment purge exhaust filter train is designed tu weet
the intent of Regulatory Guide 1.52. Ductwork from the
containment penetration to the filter train will be low-leakage
design.

The containment purge evhaust system is isolated oa high
radiation or high relative humidity signals. Relative humidity
is contro Jed and monitored upstream of the containment purge
exhaust fi.cer trains.

9.4.6.4 Inspection and Testing Requirements

Performance - .aracteristics of the containment ventilatior. system
are verified through qualification testing of essential
components as follows:

A. One of four containment recirculation fans is tested in
accordance with AMCA standards to assure fan chara“teristics
performance curves. All other fans are rated in accordance £
with AMCA standards.

B. Heating and cooling coils are leak-tested with air, or
hydrostatically, to ensure integrity. Coils are rated in
accordance with ARI standards.

e. HEPA filters are manufactured and tested prior to
installation in accordance with MIL-F-51068. HEPA filters
in the containment purge exhaust system are periodically
tested to verify removal effici:ncy. Carbon absorbers are
pericdically tested to verify required removal eftficiency
baced on the dose assessment.

Amendment I
9.4=31 December 21, 19280



RAI 480,37
Attachment to CEBSAR-DC (Page 9.4-31)

insert A

Containment purge isclation valve closure will not be prevented by
debris which could become entrained in the escaping air and steam.
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