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T_ LD 92-006 :

Docket No. 52-002 -

r_. U. S. Nuclear Regulatory Commission
' Attn: Document Control Desk

Wadiington, DC 20555-

Subject:: Response to NRC Requests for Additional Information

Reference: Letter, Plant Systems Branch RAls, T. V. Wambach (NRC) to
E, H. Kenady (C-E), dated October 10,1991

Dear Sirs:

The reference requested additional information for the NRC staff review of the Combustion
Engineering. Standard Safety Analysis Report - Design Certification (CESSAR-DC).-

~

. Enclosurp I te this le.tter provides our responses to a number of these questions including
correspondmg revisions to CESSAR-DC. Please note that an extra set of the large fold-out
drawing is included.

. ShotJd you have any questions on the enclosed material, please contact me or Mr. Stan
"

Ritterbusch of my staff at (203) 285 5206.

Very truly yours,

COMBUSTION ENGINEERING, INC.

b $k
E. H. Kennedy (/

Director
".
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Ouestion 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 Section 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 Letter 81-12, which contains information on
safe shutdown methodology: (2) Generic Letter 86-10, which
contains important technical information, such as conformance
with National Fire Pratection Association codes and standard;

and (3) the commission's staff requirements memorandum (SRM)
dated June 26, 1990.

,

Response 280.2

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 staf f requirenents memorandum ;

(FRM) 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 Generic letter 81-12 issued March 22, 1982

provides clarifying information on safe shutdown and
alternative safe shutdown capability required by 10CFR50
Appendix R and clearly defines the term " associated circuits."
Generic letter 86-10 addresses the implementation of 10CFR50
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 general ,

guidance and clarification as necessary ir. the design of the r

System 80+".
>

Section A on page 9.5.1-9 of NUREG-0800 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 nunber 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 _ consistent
with NUREG-0000, Section 9.5.1, " Standard Review Plan" and
SECY 90-16, will result in a fire pretection program that is
consistent with or superior to the guidance of Generic letters
81-12 and 86-10.

A raarked-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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CESS AR' inU'carisa.^ttachment - Atwa-346 nr 2eo,a,

9.5 OTHER AUXILIARY SYSTEMS

'9.5.1 FIRE PROTECTION SYSTEh

9.5.1.1 Design Basis'

The design basis _ of the System 80+ Standard Design fire
protection system employs defense-in-depth eystems approach in
combination with an ir.tegrated program ~ including operational
surveillance, testing, maintenance, administrative controls, and
Quality Assurance to provide a fire safe plant consistent with
NUREG-0800 Section, 9.5.1, C swa ) cae+ifte.a+1ou .r.ause, ' .d:Md TEC)'- 90- /4 ," Standard Review Plann+ wa +s gen voeacessa m une Their- As/diJif4, corrent ido xe ,s eg,, ~
9.5.1.1.1

A. Prevent release of radioactive contamination in excess of
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 one_ electrical
channel or mechanical division of safety related structures,
equipment, or components,

E. Mitigate the potontial of personnel injury due to fire.r

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

G. Protect capital investment in the facility.

9.5.1.1.2. Objectives

A. Station design and layout to prevent the_ possibility of fire
affecting: redundant channels and divisions of equipment
required for cold shutdown. Safe nhutdown as defined in the
Standard Review - Plan pertains to cold- shutdown - an _ 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 adequate access and egress routes for
i personnel protection.

Amendment I

| 9.5-1 December 21, 1990

.-, -- __ . -_ - .- - . . . _ _ _ _ _ - - _



Ouestion 280.3 (9.5.1.1)

In Section 9.5.1.1.2.c, 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 impcct 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 hcVe a spurious activation.
Failure or loss of a channel will require that the opposite
division be utilized.

Inside containment, separation will be through use of mineral
insulated jacketec 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 qualifies
only as a radiant heat shield, engineering analysis will
verify that the heat shield coupled with minimum 20 ft,
sepLration between redundant- divisions will withstand any
credible fire occurrence.

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

Therefore, there are no ateas where redundant division
functions could be lost from a single fire. Section 9. 5.1.1. 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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CESS AR ninr"| CATION Attachment ALWR-346 g g pgi

0
C. Outside Containment and the Annulus: Provision of

three-hour fire rated barriers between redundant divisions-
_ .1 .__+, m ." "xwww of safety-related equipment. Where

3 af ct3 r ^l a.t m L al4 4 1+ 4 e n a r" 1 n - =-t cdredefedent chan d r 3f c.

m .lcrr 2:C ' ira^
in th _ e-r = Jd r c . r c ;. , c. a t r- -

dct:cter:-ere._-p - W . Exceptions are control room and the
remote shutdown panel room which are physically separated
and electrically isolated from each other as descr' ad

herein.

Ssfe cold shutdown can be achieved following fire in any
area assuming all er uipment in the fire area (or inside
containment; at the specific location) is rendered
inoperable and that reentry into the fire a rr st *or repairs
and operator actions is not possible.

L.Se e ms e r& N ect PAD -
Inside Containment and Annulus: ScpW - af .cdundant
di-v44-i-cn; and cha= els hy qu ad rant.-by--et-host 20 foot
without intervening ocnbustibics in the "noluc and at

-eet'ir-ent ponctrationc. W er-e--r-edunda r.t channcia c-f
eequ-i-pncn; nsr;elly used to achie"a cold =hntanwnc-by

y, an cnginearing analycic w il-7, Le.r~rcity. A 1

conductu (uhan < " f--f-ic i eim desivii detai-1 is avs iht-le )--te
assuw- that c old---shutdown can--Le schieved utilising I
.aquip~ nt "hich eculd act bm - :rfdected by--f4r-o-at---the
specilic iceatie- Th c.---arginee r ing analysie 4444-- -be
"i *'ined c part-of uit sy or.uw 304 dcsig h is.~

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

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

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

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

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

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

Amendment I
o 5' Oec--en- 71 1990
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Attachment ALWR-346 gg7 ggg,y

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

Separation of redundant divisions by quadrant to provide sufficient
spatial separation, as proven by engineering 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. If it qualifics 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 w.tth sprinklers and automatic fire
detectors, will withstand any credible fire occurrence. Where
redundant divisions of equipment 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 utili-ing equipment which would
not be affected by fire at the specific location. The engineering
analysis will be maintained as part of the System 80+ design basis.
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J. 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.

1

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

potential release of radioactivity to the environment.

9.5.1.2 General Design Guidelines

A. Outside containment redundant divisions and r: dun M t |
cha - l e -ef-- eseh divicien of safety related electrical

n equipment are separated from each other by three-hour fire 1
rated fire barriers. Where-redundant-chann;15 of ~a --c:f cty,

xclat;d 7 1TindT, % . 1:ceted r suc smnw 4. .u. o m ca,
aut;;..atic- si;;ri nM err 2nd M ige detr + rn arn _nrE T-'EG .
Exceptions are control room and remote shutdown panel room
which are physically separated, electrically isolated, and
provide redundant shutdown capability.

Se e- ms od Md P97t-.
B. Incidc centainment and the annuluc chcnnele--ef safcty

related equipauuL generally continEs Lire assignedare uv

qu adra nt - nnanndant divicienc and channels-of cach-division
are seperor.ud in clau annulus and au contairuaunt penetrations
by- -et leest 20 feet without intervening combuc.dble
material. Fhere--red u nd a nt-d ivisio ns--of--equipme n t--norma l l y
used-for---oeld-shutdown - by necusait svuvuwu, au ungineuririg
analycic ver-i-f-les-that ccid slautdc u can bu uviiluvud using
vther systems-and equipment-which ''c"ld net be affected by
fire et thet lacstien.

C. 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

o Fire Hazards Analysis.
.

Amendment I
9.5-1 December 21 1990

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Attachment ALWR-346 R Nf ,280.3 |

Insert for Section 9.5.1.2 of CESSAR-DC Amendment I.

Separation of redundant divisions by quadrant provide sufficient
spatial separation in the annulus and at containment pet. . rations
as proven by engineering analysis. Another option for st>aration
is through use of mineral insulated jacketed cables which qualify
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 f t. 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 equipment normally used to achieve cold shutdown, by necessity,.
converge, an engineering analysis will be conducted (whensuf ficient design detail is available) to assure that cold shutdown
can be achieved utilizing equipment which would no~ be aff ected by
fire at the specific location. The engineering analysis will be amaintained as part of the system 80+ design basis.

!

.
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Question 280.4

a .: 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 suf ficient to assure both
redundant divisions are maintained f ree f rom fire damage.
The staf f ' recognizes the need for open communication
between compartments inside the containment so that
pressure following a high-energy line break can be
relieved and equalized. Therefore,_the use of structural
v311s 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-of-sight exposure between components
requiring separation does not exist and that a suf ficient I

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 equipment, including associated
cables, should be such that one shutdown division will.
remain free of fire damage,

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

Bernonse 280.4

a. Redundant division equipment and cables inside
containment 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 inst *.ated jacketed cable for the shutdown cables
to provide either a three hour fire resistance rating or-
a radiant huat shield. If the_ cable insulation qualifies
only as a radiant heat shield, engineering analysis will
show that it, coupled with minimum 20 ft. separation,
and/or augmented with sprinklers and automatic fire
detectors, is suf ficient 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 RAI 280.3 for review. This
revision will be included in a future CESSAR-DC
amendment.

b. Fire detectors and suppression will be-provided inside
-the annulus and containment if warranted by the fire
hazards ana_ lysis based on as-procured equipment. It-is
the intent to provide adequate 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. S.b. (2) (b) ,
Section 9.5.1 of the Standard Review Plan.

.
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Ouestion 280.5

Figure 9. 5.1-4, _ s not clear concerning possible communicationi

between the Divisions I and II Diesel Generator Rooms and-

their supporting facilities.

Response 2'80.5

General arrangement and fire barrier drawings are currently j
being revised whien 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 3-hour rated
- structural fire barriers. A future update of CESSAR-DC will
include these revised drawings.

.
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Ouestion 280.G i

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. liowever, in Sections
9.5.1.3.2.1, 9.5.1.3.2.4, 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 system i

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.

E.esponse 280.6

Please see the Response to RAI 280.19 f or a description of the-
smoke control system.

There vill be no 11VAC 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
70+0. 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+9 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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Ouestion 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 fire 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 spatial separation, or fire rated insulating

; material. Inside containment, divisional and redundant
channel separation will be maintained through use of 3-hour
rated cable jacketing, radiant heat shields and spatial
separation,_ or fire rated insulating material. Because
insulating materials may not be equivalent to spatial
separation and a 3-hour barrier, the use of fire insulating
materials will be avoided unless it is absolutely necessary,

i
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Ouestion__280.8 (9.5.l 21
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. _An engineering
analysis alone will not be acceptab'.9 for materials which do
not neet or have not been tested to the UL 85 or UL 251
qualification. Such materials will be required to pass the
appropriate test prior'to use in the System 80+ design.

Response 280.8 (9.3.1.3) ,

It is the-intent that for any materials that do not meet or
have not been testeG to the requirements 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.

If 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.

,
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-OueFtion 280.9 (9.5.1.3)

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

Response 280.9 (9.5.1.3)

Sealed beam, 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.

F
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Flame spread, fuel contribution, and smoke development arereasured 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 tested to the above qualifications (in tne
installed configuration), an engineering analysis will confirm
that the General Design Guidelines are met and there is noreduction 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 meetprovisions of NFPA 101, " Life Safety Code" or NFPA 101m,Alternative Approaches to Life Safety."

There are stairs in each quadrant of the Nuclear Annex enclosed
by three-hour fire rated walls. Each stair tower is pressurizedby a dedicated fan mounted at the top of the tower. Personnelaccess / egress ccrridors are arranged to assure an unobstructed
path of travel. Three-hour fire rated doors ire installed along
the corriders to assure a maximum of 200 feet travel to an exitor area of refuge.

7

There are three stair towers in the Reactor Building Subsphere.
Each is located in a separate quadrant of the Re: actor Building.
Access / egress into the Containment Building is through twopersonnel air locks, one located on elevation 115+6 and onelocated on elevation 146+0.
Sealed beam, battery powered emergency lighting units areinstalled to illuminate emergency egress paths in accordance with
standards of the American Illuminating Society.
9.5.1.4 Safe Shutdown Following Fira

The System 80+ plant arrangement and layout provides inherent
separation of safety related systems, equipment and components,
divisions and channels. The plant arrangement permits the MJ.t
to be taken to cold shutdown following a fire without the need co
implement repairs or for operators to perform extraordinary,

manual actions outside of the control room or remote shutdownpanel room.

In the Nuclear Annex, each division and redundant channels ofsafety related equipment are separated by three-hour fire rated
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Ouestion 280.10 (9.5.1.4)

The third paragraph states that separation of electrical
power, control and instrumentation must comply with the
requirements of IEEE 384-1. They-must also be physically
separated in accordance with the requirements of Appendix R to
10 CFR part 50, Section III.G.2.a using 3-hour fire rated
barriers.

The fourth paragraph states that, " cables of redundant safety-
related divisions ard ch unels enter the Reactor Building on
Elevation 81+0, Division 1, which consists of channels A and
c, enters the reactor building form opposite sides, as does
Division 2, which consists of channels B and D." Figures
9.5.1-3 and 9.5.1-4 do not show these Divisions 1 and 2 cables -

entering on opposite sides. Please clarify.g-

Response 280.10 (9.5.1.41

Redundant divlsion and channel cables are separated as stated
in Sections 9. b .1.1. 2, 9. 5.1. 2, and paragraph No. 2 in Section
9.5.1.4 of the CESSAR-DC. This separation criteria is
clarified in the responses to RAI 280.3 and 280.4.

Cables of redundant safety related divisions and channels
enter the Reactor Building on Elevation 91+S. As shown on
Figure 9. 5.1-4,- A and B Penetration Rooms are located on one
side of the Reactor Building and Channels C and D Penetration
Rooms are located on the opposite side. The cables leave these
rooms, traverse the annulus, and enter containment.

Figure 9.5.1-4 as well as the rest of the Nuclear Island Fire
Barrier Walls Figures have been revised and will be included
in a future CEJSAR-DC update. [ An advance copy of the revised ,

arrangement drawings is currently being transmitted via a
separate letter.] The arrangement of the Penetration Rooms
has not changed.

,

CESSAR-DC Section 9.5.1.4 will be revised in a future CESSAR-
DC update. A marked-up copy of this section has been attached
to RAI 280.11.

.
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Ouestion 280.11 (9.5.1.5)

Section : 9. 5.1. 4, Safe Shutdown Following 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. 51 -

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) requires that safe shutdown
equipment and systems in each fire area be isolated f rom
associated circuits in the fire area so that hot shorts, open
circuits,'or shorts to ground in the associated circuits will
not' prevent operation of the safe shutdown equipment. As
described in Section 9.5.1.4 of' the CESSAR-DC,- electrical
power, control, and instruments are separated and electrically
independent to preclude electrical interaction and associated
circuit' f ailures . 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.

for review. This revision will be included _in a future
CESSAR-DC update,

,
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barriers. Exceptions are the control room and the remote
shutdown panel room which contain safety related equipment of
each division and channel. The control 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 power, control, and instruments are separated and
electrically independont to preclude electrical interaction and
associated circuit failures in accordance with IEEE 384-1, "IEEE
Standard Criteria for Independence of Class 1E Equipment and icircuits." /9ssocMed cm.11, m de Jn t) iu Revinoa L 4* G !~triu /t tit e

gi. ix war se nn,hd. q,,q
Cables'of redundant safety related visions and channels enter
the Reactor Building on elevation 01 M utDivision 1, which |
consists of Channels A anu C, enters the Reactor Building from
opposite 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 quadrant
and is separated from the other safety related channels by at I
least 20 feet, without intervening combustibles. Where it is not
possible to maintain 20 feet without intervening combustibles, y A,ecables are enclosed in three-hour fire rated barriers 4 until 20 g3ff,feet separation is achieved. Cable ampacity will be dorated in
accordance with the characte istics of the insulating material.

Inside containment, safety related cables generally are confined
to their respective quadrants. Where redundant divisions of
safety related cables normally used for cold shutdown converge
inside containment, an engineering analysis confirms that cold
shutdown can be achieved utilizing systems and equipment which
would not be affected by fire at that location. 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 room 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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2pestion 280.12 (9.5.1.5)

Section 9.5.1.5.2, Water Distribution System, liydrants, and
li o s e li o u s e s , the applicant indicates that hydrants with 2-2
1/2' inch gated nozzles.will a used on site. These type of-

hydrants are suf ficient to support fire brigade use; however,
if off-site assistance is needed and a fire engine is needed
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 is needed.

Response 280.12 (9.5.1.5)

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. liydrant spacing will be arranged so that all
areas of the plant and plant site can be reached without an
excessive length of hose lay. In additien, 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 constructed
in an area where off-site fire fighting assistance is not
readily available. For this 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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Oye.s1Lgn 280.13 (9.5.1.51e

'

In reviewing Figure 9.5.1-1. Fire Protection Water
Distribution System, it is noted that a single pipe break in r

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 loop (i.e., loss of fire water to
onsite structures). This does not_seem to be consistent with ,

the criteria discussed in Section 9.5.1.5.2, Water
Distribution System, Hydrants, and liose llouses.

Response 280.13 ( 9 . 5 .1. 51,

An additional valve will be added in the piping section
between the two fire pump discharge lines so that no single
break could render the tctal 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, equipment, and components can be impaired
without isolating primary and secondary fire protection. A
revised, marked-up copy 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.
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Sectional isolation valves are located throughout the water
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 desi*gned for 175
psi operating preasure.

9.5.1.5.3 Automatic Sprintler 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 autom*?ic sprinkler
systems are used where preaction type systems are not
mandated by the plant Design Basis.

A preaction sprink2er system consists of a piping
1distribution system which supplies water to sprinkler heads

which are located based on engineering analysis and
requirements of NFPA 13, " Standard for Insta?.lation of
Automatic Sprinkler Systems," to assure adequate water
distribution and to preclude the possibility of interference
with the water distribution pattern due to obstruction by
other plant equipment and components. Sprinkler heads are
normally closed and are actuated by heat sensitive elements.
Actuation temperatures of these elements are based on the

'

individual 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 based 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 heads 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, 1990



-A

2 g a--

.* P m2 If N h p

1'[
1 D,.:;:
YbI

.'
t, . .

' 3*x.x~' es =

1 } O > p

\ l 54
\ 4 1 z

__ I
~- 9

\n.$.
<

|' h
_ vs !! ^ -

!" "{
rJ ; ' rs

-.._

I' '. 85s..
- 4

I
,, m

(g } s , _.; .1 p w .: g5g
4 i at.? Y

~ k
{i_%_' <- -;. n.

1
. 4

?2 (?i
"

| I; Fil-- | .3 <2

iI i! -.; . ,a -

p.3 c<% L,1- 4

|,'

61 ; 2! ! !! e
.. ..s. _ , q.ga; |,
.L. .,P

:t .

>

..
~

$$ $ k I$ rM=>-' Nr-
vJ ri -, s

7r y -.

f --4m3 = Ls 5,

k- I t,,- , .

~'
' ' ' ' ~

}
- | . -

- ;~.>.-
-

i !
-

i a %> . . eqoj
i -

1 -

!*[ ; ;
-

1 i 1 4 ae i ;
G **3. i

'

i i t i( l,

.:~.: .

- a; 7- , ,

. a. d. 4i, 4 < , ~ t
*

?+ 3 |
t

$

1 ' LL.j]r r
-

} e V ,l u )s,) |114
j

!
'

; i i T a
t .Ii s a a ---'

f ' Ka >'d.

, i uo- !

| .
.

} <

x

i.

I f
*

j ?

%r 4 >_ h -| } l.w-.,_ L- a .>
.

;
a -

.

f ; . ..,

.ir
..,

t:i - 1
i

.I

.!n
I * - * * . , . , , ,

I

l
i



.- , - -. . . .-- - . - - - . . . . . - - - _ - . .

Question 280.14 (9.5.1.5)

Section 9. 5.1. 5. 3, ' Automatic Sprinkler Systems, indirectly
infers that the proacticn sprinkler systems are air / nitrogen
supervised. Please verify if these systems are supervised and

,

revised 'the system description to reflect the method of
supervision.

Resnonse 280.14 (9. LL S)
E

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. Tliis revision will be
included in a future CESSAR-DC update.

,

e
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Sectional . isolation valves are located throughout the water-
-distribution system to assure that - any _ portion of the
distribution system can be impaired witt,St isolating primary and
secondary; fire protection.

The fire protection water distribution system complias with NFPA
24, " Standard Gr Private 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, Reactor Building, and
'the alternate AC source - Combustion Turbine, as determined,

by - the Fire Hazard Analysis. Wet pipe automatic sprinkler
systems are used where preaction type systems are not
mandated by'the plant Design Basis.

- A preaction sprinkler system consists of. a piping- 1
-

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 ansure adequate water
distribution and to preclude the possibility of interference
with the 9ater ' distribution pattern due to obstruction by
other plant equipment and components. Sprinkler-heads are
normally closed:and are actuated by heat sensitive elements.-

Actuaulon temperatures of these elements are based on the
-

i : individual location ani application. Distribution piping
between - the system control station and sprinkler heads - is

_ supervise) normally dry and,per: m i; & 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 based on the Fire Hazards Analysis. -Upon
activation of a fire detection device, the automatic
preaction control valve opens, allowing water into the
piping syste.e.

L Water is then discharged only through cprinkler heads in
which_ the heat sensitive element has actuated, thereby
applying wut ter 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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Ouestion 280.15 (9.5.1.51

Section 9.5.1.5.<, _ Fire Hose and Standpipe Systems, the
criteria being proposed by the applicant for the seismic water
supply to nanual fire fighting hose stations is not consistent
with the criteria identified in SRP Section C.6.c(4). Please
justify how the pressure tank concept provides equivalent fire
fighting capabilities to that required by the SRP.

E_eSponse 280.15 (9.5.1.5)

Section C. 6.. (4) of the SRP statss that provisions should be
made to supply water at' least to standpipes and hose
connections for manual fire fighting in areas containing
equipment required for safe plant shutdown in the event of a
safe shutdown earthqut ;e. This will be accomplished in the
System 80+ design by providing a dedicated SSE qual ' fied water
storage pressure tank connected to SSE qualified fire hose and
standpipe systems located in areas containing equipment
required for safe shutdown. The SSE qualified portions of the
standpipe system will be isolated from the remainder of the
plant standpipe system through use of SSE qualified 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 GPM. 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 cont'ection system will be designed so that all areas of
the plant which contain equipment required for safe shutdown
can be reached with maximum hose-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 suogested (75 GPM at two
outlets) in section C.6.c,(.4) of the 'RP.

i It is concluded that tt SSE qualified water supply and stand pipe
system exceeds the criteria identified in the SRP.

.
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[ Qge r,t i on 2_Q_Q .16 ( 9 6.1, 5 ).
. > -
'

In Section 9. 5.1 < 5. 5, the statement is r ade that awater based
extinguisher rated at 10 B.C. is installed." No water based
extinguishers are approved for class C (electrical) fires.

Econense 280.16 (9.5.1.5)

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 cony of Section 9.5.1.5.5 is ,

attached. This change wi'' be included in a future CESSAR-DC j
update.
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9.5.1.5.5 Portablo Fire Ibctinguishern

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
stations are utilized for Class A fires except in the control
room and computer room where a vatur based extinguisher rated at |
n 0.0. io instellca. 'L A /s msh //c d.

Portable extinguishers are located such that extinguisher can be
reached with a maximum of 75 feet of travel from any protected
location. An exception is that in high radiation areas where the
Firn Hazards Analysis determines that there is a minimum of
combustible materials and a minimum of risk to rsa :ty related
equipment or equipment necessary to maintain unit 31 ability,

fire extinguishers are located outside of the atea where
responding fire brigade membern can obtain an extinguisber and
carry it into the area for use. 'iais is consistent %ith AIARA

_

principles.

Due to the potential for chemical corrosion of safety related
equipment and components, dry chemical extinguishers are not
installed in safety related portions of the station. Dry9 chemical extinguishers are located in the fire brigade equipment
room and are used at the distletion of the fire brigado captain. I

inside containment, during poser operation, fira extinguishers
are located near the personnel access portals (rather than
throughout containment). During maintenance catagon, additional
fire extinguishers will be moved into containment to support
maintenance activities.

Fire extinguishers are located to be accessible. Locations are
cicarty 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 Alarm System

A fixed automatic fire detection system is installed in the
Nuclear Annex and portions ofy the Reactor Building. Areas
covered by the fire detection system are established by the Fire*

Hazards Analysis based on the potential hazard risk to safety
related equipment and equipment necessary to maintain unit
availability, potential detector effectiveness (based on
engineering technique of NFPA 72, " Fire Detection and Alarm
Systems"), and AIARA concerns. The fire detector system design

9
Amendment 1
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Ouestion RAI 280.17 (9.5.1.5);

In Section 9. 5.1. 5. 6, Fire Detection and Alarm System, the
applicants . fire detection system design philosophy and
proposed areas to be covered by detection does not frtlow the
guidance provided by SRp Section C.6.a. pleasa justify how
the proposed fire detection philosophy provides an equivalent
level of dotection capability to that required by SRP 9.5.1. ]

Response 280.17 (9 5.1.51, j
5

|

As stated in Section 9.5.1.5.6 of the CESSAR-DC, an automatic
iire detection system will be provided in the 11uclear Annex
and portions of the Reactor building. De tne'. ors will be
provided based on the rire Hazards Analysis in which tho i

hazard . risk to safety related equipment, and equipment i

necessary to maintain unit availability will be evaluated. In |
nddition, the analysis will utilize engineering techniques for |

the selection and pla.cernent of detectors that are now !
,

available as outlined in llTPA 72E that were not availaole 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 of f ective, relleble fire detection :
system that meets or exceedn the guidelines established in
Section C.6.a of the SRP.

,
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RAI 280.18 (9.5.1.51

In Section 9.5.1.5.6, 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 philoso;ihy.
please describe the distribution and the philosophy behind the
use of these devices.

Responsp__280.18 f9.5.1.5)

As stated in Section 9.5.1.5.6 of the CESSAR-DC, manual pull
stations will be located as determined by the Fire llazards
Analysis. In this analysis, the life safety features will be
carefully evaluated, and the distribution of the manual pull
station will be consistent with the critoria 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
elevation. Additional pull stations may be needed based on
such factort as occupant load, fire hazard, and exit travel
distance.

,
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Question 280.19
(9.5.1.3)

please explain how ventilation systems are designed to provide
smoke control capabilities. The kinds of specific inf ornation
required include:

o use, if any, of smoke and/or fire dampers,
o number of air changes per unit time when the IIVAC system

is operating in 100% exhaust mode.
o !!VAC pressure balance between an area with a fire and

adjacent areas.

t

Resoonse 280.19
(9.5.1.31

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 utilized for the control
room and the remote shutdown room to eliminate smoke migration
between the two 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 efm per sq. ft.
The smoke purge system is manually activated by the control
room operator.

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. Snoke purge f ans .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 llVAC ducts will penetrate the
divisior.I wall. Separate liVAC 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 liVAC system is
operating in 100% exhaust mode will be determined for all fire>

| zones during the detailed design phase. Exact changeover rates
1

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

i

!
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1

yanus tiy unoccupied areas the changeover rate would be in the
ihjk of approximately 1-3 changoc/ hour baced on exhaust f ans
*lth about 3 cfm/f t2 capacity. The ventilation systems handle j
,moke purge by isolation of supply air in the area in which i

p the fire occurred. The normal exhaust system for the area Vill '

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 operation is manually activated by the ;

control room. The recirculation cooling units in an area with |
'

smoke will need a r..aintenance check to see if the profilter4

needs replacing and the cooling coils need to be cleaned af ter
the smoke purge is completed. ;

This response is being incorporated into CESSAR-DC Section
1

9.5.1.3.3 in a future amendment. A markup of this section is
attached for NRC review.
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|
|

shicids. In the cource 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. If necessary, fire rated insulating material will be rated
in accordance ith ASTH E119 for architectural features.n

Components which may be protected by fire rated insulating
material include structural steel, redundant safety relatedcables, and safety related components.

Electrical components protected by fire insulating material have
ampacity derated based on insulating material property.
9.5.1.3.3 Icolation/ Containment of Flacco, !!ca t , Smoke, and

llot Gases

Isolation / containment of fire and products of combustion areachieved by implementing elements of the defense-in-depth
concepts.

The System 80+ minimizes the available quantity of combuutible
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 I
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
possibility of redundant safety related equipment from beingdamaged by fire and spread of products of combustion. The
ventilation system for each area is arranged to ventilateproducts of combustion without spread to other areas.

Znteri 1 |
9.5.1.3.4 Interior Finish Materinin

Interier wall and structural materials are classified asnoncombustible or fire resistive. j:
,pInterior finish, thermal insulation, radiation r31cidi g, andgacoustical materials meet the following criteria in :he installed

configuration:

A. Flame spread of 25 or less

B. Fuel contribution of 50 or less
C. Smoke development of 100 or less

D. Minimun critical radiant flux of 0.45kw/cm

Amendment I
9.5-10 December 21, 1990
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!
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 utilized for the control ;

room and' the remote shutdown room to eliminate smoke migration
'

between the swo areas.

The Control Complex has a smoke control system which utilizes I
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 por sq. ft. !

The smoke purge system is manually activated by the control ;

room operator. r

!

In the subsphere, electrical equipment rooms A, D, C and D on i

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 i
dampers. Smoke purge f ans 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 j
fire resistance barrier. No llVAC ducts will penetrate the r

divisional wall. Separate llVAC 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-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 area in relation to
surrounding areas still receiving supply air. The exhaust
filter unit is bypassed in the smoke purge mode. This mode of
operation. is manually activated by the control room. The,

recirculation cooling units in an area with smoke will need a >

maintenance e. 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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Ouestion 280.20
(9.5.1.6)

What protection is provided for filters against fouling by
smoko/ soot with potential for failure due to excessive
pressure drop across the filters.

Response 280 2.Q
(9.5.1.0)

During the smoke purge mode of operation, the filtet units are
~1solated 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

.naintenance check to see if the profilters need replacing
and the cooling coils need to be cleaned af ter the smoke purge

i is completed.
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!Question 280.21
(9.5.1.6) i

Are moisturn separators required or provided upstream of :

charcoal and flEpA filter to protect them from potential damage
due to water that may become entrained in the exhaunt tystem'/ -

.!

|

Recnonse__280.21 |
(9.5.1.6) j

A moisture ,11minator is provided in each exhaust i11ter unit :
upstream of the charcoal and }iEPA filters to remove entrained !

particulate water in the airstream. Electric heaters are
provided downstream of the moisture eliminators to vaporlen
the wat:ar particles not removed by the moisture eliminators.

This response will be incorporated into CESSAR-DC Section
9.5.1 in the next amendment. A markup of this section is
attached for NRC review.
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The smoke control design philosophy is to allow for smoke venting
from any plant area without spreading to adjacent areas, tomaintain plant habitability for operator protection and to ensure
protection of the public. The containment, subsphere, fuel pool,
nucinar annex aled two diesel buildings are each served by 100%outside air and 100% exhaust ventilation systems.
S=oke control and exhaust is accomplished by aligning the
ventilation to supply 100% outside air and to exhaust directly to
the outside. Smoke and gases containing radioactive materialsare routed through a filter train to the unit vent if aradioactive signal is received. The control complex has smoke
exhaust 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 control operator aligno
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 pressure in adjacent
areas.

hseaf .t t 2
1 |Fresh air intakes are located remote from the ventilation system

exhaust to preclude the possibility of contaminating the intakeair 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 (liEPA) do not represent a
potential exposure fire hazard to nearby safety relatedcomponents. Carbon, used in carbon filters, has a minimumignition temperature of 625'F. liEPA filters have a minimumignition temperature of 600*F. Normal heating system airtemperature is about 105'F. If the air temperature approaches
200*F, carbon will begin to release any adsorbed radioactive
lodine. If an air temperature excursion occurs in the safety
related ventilation system with carbon or !! EPA filters, the heat
sensor will cut off the filter train fan and the redundant fanserving the redundant division will begin to serve the area
involved; therefore, the fire will be isolated.

9.5.1.6.3 Curbs and Drainn

Where fixed fire protection systems are installed, floor drains.

are provided, sized to collect water discharge. In areas where
drains are not installed due to pressure boundary constraints,
equipment susceptible to water damage is installed on cix-inch
elevated curbs.

Amendment I
9.5-24 Deco-bar 71 loon
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During the smoke purge mode of operation, the filter units are ,

*isolated and the smoke is bypassed around the f11ter units to
the atmosphere. The smoke purge is manually activated by the i

control room after the fire is extinguished completely.
Recirculation cooling units in the smoke filled area vill need i

a maintenance check to see if the profilters need replacing
and the coollr.g coils need to be cleaned af ter the smoke purge
is completed. |
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A moisture climinator is provided in each exhaust filter unit ,

upstream of the charcoal and HEPA f11 tern to remove entrained
particulate water in the airstream. Electric heaters are ,

provided downstream of the moisture eliminators to vaporize '

the water particien not removed by the moisture oliminators. i
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Question _RAI ?80 2.2

In Section 9.5.1.6.4, Reactor Coolant Pump Motor Oil
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. Please discuss how the tank levels are
monitored.

Response 280.22

The reactor coolant pump oil collection drain tanks will be t

provided with level indication which is alarmed _ and ,

annunciated in the control room. A marked-up copy of Section i

9.S.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 radioactive material may be
entrained in water discharge are routed to the radioactive water
sump so that it can be analyzed and treated if necessary before
release to the environment.
In areas containing combustible liquids, floor drains aredesigned with water seal traps so that burning liquids cannot
flow into adjacent sefety related areas through the drainage
system.

9.5.1.6.4 Reactor Coolant Pump Motor Oil Collection System

Each reactor coolant pump motor contains about 250 gallcna of oil
used as a heat exchanger medium for motor cooling and for bearing
lubrication. To preclude the potential f~r oil escaping from thu
motor, an oil collection shroud is installed. When combustibiooil is used, the oil collection shroud is designed to withstand
the design basis earthquake. Where fire resistant oil (similarto 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 leskaya 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 Ielevation 91+9. Each drain tank is located within a dike, sized
to contain the full inventory of the motor oil. The vent for
each tank has a flame arrestor to prevent the possibility of
burning oil vapor propagating into the tank. Euh Ad .uw 4e. pWst/ I
,;a juve uwy f e rt i sudim uu wA<a o sin e d ed muuMod a De coetrel rem o)
9.5.1.6.5 Fire Drigade Radios "

The station radio tystem includes a dedicated frequency for fire
brigade use. Dedicated radio units for fire brigade use are
located in the fire brigade equipment rotorage 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 adequato number of units for at least five fire
brigade members, leaders, and spare units for additional brigado
members and operators.

.

The fire brigade radio system has fixed repeaters located so that
fire brigede mentbers 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

! available following fire in any arca of the plant.
!

Amendment I
q.q_7s n o r n = hn ,- >i icon
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Ouestion 280.23 (9.5.1.6)

Please 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 oil free and shall conform to the appropriate OSilA
requirements.,

Rest 3onse 280. 2 3 ( 9. 5.1. 6).

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 airborno contaminants under normal-conditions. The
compressors shall be oil free or equipped with high-
temperature and carbon monoxide alarms in accordance with OSHA
Section 1910.134, Respiratory Protection.

I

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 Dreathing Air System

Fire brigade personnel protective equipment includes breathing
air cylinders. There is an adequate quantity of cylinders for
each fire brigado member (and a quantity 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 _in provided in an area which would not be
susceptible to fire in a saloty related ar e a;1M-- t h c picnt. Thebreathing air compressor is powered from the Alternato 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 requires 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 ated Inspections
9.5.1.7.1 Fire Pumps

A. Acceptance Test Criteria

1. Hydrostatic Tests
y

Pump suction piping (except short lengths between
suction tanks and pumps) and discharge piping (up to
the pump discharge isolation valva) are pressure tested
at 200 psi for two hot . Maximum allowable leakage is
two quarts per hour per 100 gaskets or joints.

2. 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 shall be within
5% of the manufacturer's characteristic
performance curve for flow and pressure. Voltage
shall be within 5% below or lot above the rated
nameplate voltage.

b. Pumps are started and brought up to speed without-

interruptions under rated flow conditions.

c. 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 December 21, 1990
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Ouestion-280.24
,.

In Section 9.5.1.7.1, Fire Pumps, the applicant indicates that
the hydrostatic test pressure for the suction and discharge ,

piping is 200 psi. The static head of the pump may exceed 200 ,

psi. The criteria recommended by NFPA .'.4 is static plus 50 !
psi. Please provide justification 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 i

and 9.5.1.7.2 of the CESSAR-DC will be revised to require that
the hydrostatic test pressure will be not less than 200 psi,
or at 50 psi in excess of the maximum static pressure if the

.

i

maximum static pressure is in excess of 150 pai. Marked-up
copies of Sections 9.3.1.7.1 and 9.5.1.7.2 are attached. '

These revisions will be incorporated in a future CESSAR-DC ,

!
update.
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9.5.1.G.6 Piro Drigade Breathing Air System

Firn brigade personnel protective equipment includes breathing
air cylinders. There is an adequate quantity of cylinders for
each tire brigade member (and a quantity of spare cylinders as
determined appropriate by the Fire Brigade Leader) located in the
Fire Brigade Equipment Storage room. In addition, a breathing
air comprersor in provided in an area which would not be
susceptible to fire in a safety related area of the plant. Thebreathing air compressor in powered from the Alternate AC Source
- Combustion Turbino. 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 requires the use of
fire brigade Salf-Contained Breathing Air (SCBA) units will not
interrupt opo,ation 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 Cri*eria

1. Hydrostatic Tests
y

Pump suction piping (except short lengths between
suction tanks and pumps) and dischargh piping (up to
the pump discharge isolation valve) art; pres'ture tested A
at 200 psi for two hours. Maximum all+ able leakage is

'%
g

twii quarts per hour por 100 aaskets or doints.
so pH w eue,ss eg -en,. ankw3WiE~peuvre. is 4-< e

mas on om <4 *M syres rum Jr isJ Cte,.Lns c7 f jfopgi,,

c. encuance res A ,,

Fire pumps are performance tested if accordance with
'

NFPA 20, " Standard for centrifugal FJ.'Oo Pumps. "

a. Pumps are tested at minimum f1' w, rated flow, and
150% of rated flow. Performarv.e shall be within i
5 's of the manufacturer;'s characteristic
performance curve for flow ard pressure. Voltage
shall be within 5% below or t0% above the rated
nameplate voltage, b J

b. Pumps are started and brougfr. up to speed without.

interruptions under rated flos conditions.

c. 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 December 21. 1990
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e. Test relief valves for actuation at the proper
setting.

f. Proper operation of the jockey pump unit is
verified.

2. Weekly Tests

Pumps are tested weekly to assure automatic starting
upon system pressure drop. The diesel engine driven
pump-runs for at least 15 minutes, and the motor driven
pump operates at least five minutes without excessive
vibration or leakage at the packing. Diesel 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 Mains."
A. Acceptance Tests

1. Hydrostatic Tests I

The water distribution system is hydrostatically tested
at 200 psia for at least two hours. Allowable leakage
iszup to 2 quarts per hour per 100__ pipe _jointus
e e s > cts ar u t ess og n e m,w.m , rims pr c.u vec It 1V

y, y';"yy ressun x in excess of /so ps1_

| a. Flow tests are ~ conducted to assure adequate and
unobstructed flow through each flow path of the
water distribution system. The minimum acceptai..a
flow rates 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 thatdistribution piping is unobstructed.
|

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.

Amendment I
9.5-28- December 21. 1990
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'Ouestion 280.25 (9.5.1.7)

In Section 9. 5.1.7, Startup and Recurring System Tests and i

Inspections, the reoccurring testo described do not represent [
a consistent testing program which would meet the provisions i

of the tests recommended by current STS. As a minimum, these ;

test should assure total system operability (i.e. , tanting of I

the battery for the diesel fire pumps, fire detection circuit
testing, fire door testing, fire barrier testing, etc).
Please provide a description of testing w.tich will demonstrate
full system function operability. t

t

EgSpons? 280.25 ( 9 . 5 . _1. 7 ) [
>

Section 9.5.1.7 of CESSAP-DC in intended to give an overview i

'

of the required system tests and inspections. Detailed
procedures will be developed prior to plant start-up, _ to t

demonstrate system functional operability and compliance with '
,

the STS. 1
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I n Section 9. S .1. 9. 3, Fire Brigade Organization, Training, and
Re c'ord s , the proposed 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 equipment will meet that
guidance of the SRP.

Epfponr> e 280.26 (9.5.1 112

Section 9.5.1.9 of CESSAR-DC will be expanded to include the
following inf'ormation.

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

Fire brigade members are provided with the f ol3oving personnel
protective equipment:

* Turnout coats
* Boots
* Gloves
* He line t s

Self-contained breathing apparatus (SCBA) with f ull-f ace,*

positive pressure mask rated for 60 minute duration.

In addition, the fire brigade organization 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 hose ,,

with nozzles, couplings, fitt.ng, g a t,k e t r , spanner
wrenches, etc.

7', h)}
Spare breathing air cylinders 4*

i* First aid kit
.

There are at least 10 SCBAs reserved for fire brigade use.
Each has two 60-minute reserve cylinders. The breathing ait
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 profire plan which includes type and
location of fire hazards.

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

Familiarization with riant layout, equipment 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 each area.

* Use of availabic 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
liquida, and fires involving ordinary combustible
materials.

Use of fire brigade radics, portable emergency lighting,*

smoke control equipment including nortable smoke'

ejectors, and other manual fire fighting equipment.

* 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 radiological protection and special
hazards associated with a nuclear power plant.

Refresher and requalification training consists of the
following activitica:

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 sessions are held for each brigade mcmber in
proper fire fighting techniques and use of fire brigado
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
quarter for each shift. Each 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 critiqued by
qualified individuals independent of the corporate staf f.

Drill critiques include: fire alarm effectiveness, time*

required for notification, fire brigade response, fire
fighting strategies, use of fire fighting equipment and
suppression techniques, assessment of members' knowledge
of roles and equipment use, and strategies and equipment
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 critiques 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 CESSAR-
DC update.

i
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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 a's Fire Chief has certification as
a firefighter training instructor. In addition, the Fire
Chief has experience in organizing, instructing, training,
drilling, and critiquing an industrial fire brigade.

C. Fire Brigade Members

Fire brigade members have completed an initial 40 hours
itraining consisting of a 40-hour course which includes

classroom instruction and practical fire-fighting training.
Each member has passed a physical examination- to assure
ability to participate in fire brigade activities.

Fire brigade members receive annual requalification training
and physical examination.

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

Functional groups responsible for fire protection system
operation, maintenance, and testing are qualified bytraining and experience and . understand Nnctions 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 - dutyat __ all times. Fir; bri;;d; ;;;t:r: ::rric inittel :-dm ::1-.

phu=Anat_avamtna m ma. r*4 H = 1 + r 4 e 4 n.- - = i = = , f 4 c. h - - . = pv
hcur; .clas;r;;; sad 10 h;urs pr ;tical traini..u .Rw __ lM-i ~ * 4 - *~1i; rrrriete rf' ri;ht- h:;r; p;l v wr-

ol a ss room-t ra i n i-ng-a nd-16-h eu rs-o f-pra ctical-t ra ini ng-annue-Hy .
17r pt=nt fi H r * = =r= -- W rt=M T m*** 1 y - 1==n=1 'Teinin; is
conducted "ith-tha-loca4-f4re-department-to-eesura e cocr- dino Li.:d -

-

reopen:: if f4re deper-tment :::ictance-ic required,

flnct f^' sad M " h m.

Amendment-I
9.5-37 December 21, 1990
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The station prefire plan details fire fighting strategies for
i each area of the station including known hazards, location of

fire fighting equipment, location of controls for power supplyand ventilation systems, and other pertinent information.

Resor-dt of firs--br-iqade mc=ber-qua44f-ica t iOr O nd-eraining wemaintained en file for revicw.
9.5.1.10 Fire Hazards Analysio

A Fire Hazards Analysis is conducted for each room area or zone
of the plant. Containing safety related equipment or equipmentimportant to safety. It considers the function of major
equipment in the area, location 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 isconsidered adequate.

9.5.1.11 Fire Protection Quality Assurance Program
The Fire Protection Quality Assurance Program implements a I

" graded" approach focusing attention to features that assure that
design, procurement, installation, testing, operation,maintenance, and repair are conducted as appropriate. Theprogram assures that systems, equipment, components, andprocedures produce the fire protection function as intended. Theprogram complies with the intent of NUREG 0800, Section 9.5.1," 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 systems, equipment, and components.

Program objectives are to assure that fire protection features,
including mechanical and electrical systems, fire barriercomponents and fire insulating material, are properly designed,
installed, operated, and maintained in accordance with regulatory
requirements, industry standards, and National Fire 'rotectionAssociation codes and standards, objectives are achieved as
follows:

Amendment I
9.5-38 December 21, 1990
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CESSAR-DC SECTION 9.5.1.4.3 INSERT "A"

L Fire brigade members roccive annual physical examinations to
assure ability to perform fire fighting activities. '

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

Turnout coats.

Boots*

Gloves- '

Helmets*

Self-contained breathing apparatus (SCBA) with full-f ace,*

positive pressure mask rat 7d for 60 minuto duration.

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

Breathing air compressor-

Radio communication system-

Portabic battery powered lights-

Portable smoke purgo fans-

Portable fire extinguisher-

Additional lengths of 21/2 inch and 11/2 inch fire hoso-
-

with nor les, 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 turbinc.

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 harards.

Instruction of potential effccts of fire, flame, hot-

gases, and products of combustion.
.

Famillarization with plant layout, equipment functions-

'

and potential hazards, location of fire protection
equipment, location of power supply controls, operation
of ventilation and smoke control systems, and access /-

j egress routes for each area.

1
.

|
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Use of available fire fighting equipment and correct-

method of fighting fires in energi cd electrical
equipment, fires in cables, and cabic trays, hydrogen
fires and other types of flammable and combustible
liquids, and fires involving ordinary combustible
matt: rials .

Use of fire brigade radios, T'-table emergency lighting,-

smoke control equipment .ncluding portable smoko
ejectors, and other mrnual fire fighting equipment.

Procedures for fire attack in buildings and confined-

spaces.

Instruction regarding fire fighting strategy for each*

fire area, room, or zone.

Fire fighting activitics 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 radiological protection and special
hazards associated with a nuclear power plant.

Refresher and requalification training consists of the
following activitics:

Meetings with the local fire department are held annually-

to review significant plant modifications and changes to
fire fighting strategies.

Periodic lefresher training sessions-are held so that-

each brigade member participates in training at least
every two years.

Practice sessions are held for each brigade mber in-

proper fire fighting techniques 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-

quarter for each shift. Each fire brigade member
participates in at least two drills per year. At leastone drill per year, pe; shift, is unannounced, and at
least one drill per year for each shift occurs on the
back shif t. At least once per year, the local fire'

department participates in station drills.

At least every thre? 7 ears, drills are critiqued uy-

qualified individuals independent of the corporate staff.
Drill critiques includt fire alarm effectiveness, time-

required for notification, fire brigade response, fire
fighting strategies, use of fire fighting equipment and
suppression techniques, assessment of members' knowledge
of roles and equipment use, and strategies and equipment
use.

CESSAR-DC SECTION 9.3.9.3 TNSFRT "B"

Drill scenarios _are based on realistic potential fire events
in varicus areas of the. plant. Scenarios include fire growth,
effect on saf ety-related and safa shutdown f unctiotis , and
availability of ventilation.

Records of fire brigade member pnysical examination, training
drills, and critiques are maintained on file.

NFPA 600, " Standard fcr Private Fire Briq=. des" is used as
guidance in organiration and training of the fire brigade.

,

4
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Que<:t ion 410. 3 2. e

The response to question 410.32.c implies that the floor drain
and sump pumps supply flood protection for all safety related
systems. However, in Sect.l ons 9.3.3 and 9.4.9, only the
reactor subsphere and dicsol 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 related equipment.
Provide information to resolve this tra rent discrepancy
between the information contained in Chapters 3 ind 9.

Response 410.32.c

The reactor building subsphere and diesel generator buildiag
are protected from f.lood with redundant Safety Class 3 sump
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
incorporates additional flood protection features to protect
other areas of the plant containing safety-related systems and
equipment. In addition to the features already given in
CESSAR-DC Section 3.4.4, various other flood protection
methods will foe added to this section in response to NRC RAI
410.98. The response to NRC RAI 410.98 provides a discussion
of internal flood protection methods which are utilized in the
System 80+" design. This information will be included in a
future amendment to CESSAR-DC.

i

'
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Question 410.32.a

Table 3.2-4 was identified (in response to question 410.32.g)
as providing a list of structures to be flood protected.
However, this table does not specifically identify which of
the structures listed will be designed using flood loading

'
criteria.

JLe sponse 410.32.0

Section 3.4.4.1 identifies Seismic Category 1 structures as
requiring flood protection. Section 3.4.4.1 will be amended
to reference Table 3.2-1 to identify Seismic Category I
structures.

Table 3.2-4 does not identify structures requiring flood
protection as identified in the previous response to RAI
410.32.g.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _
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3.4 WATER LEVEL (FLOOD) DESIGN

All Seismic Category I 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.

3.4.1 FLOOD ELEVATIONS

The elevation level for floods at the reactor site is determined'in accordance with Regulatory Guide 1.59, " Design Basis Fl'oods
for Nuclear Power Plants," and ANSI /ANS 2.8-lo83, " Determining
Design Basis Flooding at Power Reactor Sites." The design basis
level for the System 80+ Standard Design is limited to 1 foot '

'

below plant finished yard grade as the minimum flood level value.
Tne 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.

3.4.2 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

Dflood level. Other safety-related structures or systemsessential for plant operation are designed for the site-related
flood leval as described in Section 2.4 of the site-specific SAR.
3.4.3 FLOOD FCRCE 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 acting on those structures are determined on the basis
of full externel hydrostatic pressure corresponding to that flood
level. All Seismic 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.
3.4.4 FLOOD PROTECTION

3.4.4.1 Plood Protection Measures for Seismic Category I
Structures

The flood protection measures for Seismic Category I structures,
systems and components are designed in accordance with Regulato

.D for Nuclear Power Plants." -the '\-twid M "Floo_djrgion
g- 2 _ _ - h2 s yM a- c in C ' M c N 1av"

aree ere-
g_. $ g.- n a < - . - c ' ~- a 3 m,n 1 p,.nence4nn. SE15mc. CMacAy 2 sntucTunt3

,

D E M IFIED IN TASW 3.'2. -l AM DE9w&O foR FIcoD PMM*Tiori.
-

v Amendment D
3.4-1 September 20, 19??
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eactor Building-

D e n, enera uj1 dingsDE g -

Control-

uilding--

j Auxiliary Building N ,

These safety-related structures are designed- to naintain 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 elevation.

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

C, -Waterstops are used- in all horizontal. and vertical
-construction-joints in all. exterior walls up to flood ? svel'
elevation.

D. . Water _ seals are provided for 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, watertight
. doors, dikes, retaining walls and drainage sys_tems) the design of a
means for providing such protection will be described in Section
2.4 of the site-specific SAR.

Redundant equipment is separated and compartmentalized so that a
single _ flooding event does not affect redundantJaafety systems.
Equipment such as the auxiliary shutdown panels are elevated off~ 1-

-

the floor so that flooding events will not affect these_important-
pieces of equipment.

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 where the groundwater table is at or below the' foundation,.

the system is not required.
.

Amendment I
3.4-2 December 21, 1990
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'3.5 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
radioacti rdrl
reactor )$E15MsL CA7t&oaY Z SYsn;ms AWb STJtycTURLS ARG 2DENTIFIED IN

coEpoWessentlal- sMdm es ,Mame-16c p
will be accomplished by one or more of the following:

D
A. Minimizing- the sources of missiles by equipment design.

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 cannot be
reasonably avoided by the methods above. 1

3.5.1 MISSILE SELECTION AND DESCRIPTION

Potential missiles are identified and - characterized by type and
source and their probability of occurrence, retention and impact.
For equipment'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. D-

Internally generated missiles can be generated potentially .from
two types of equipment: 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.*

.

A.tendment I
3.5-1 December 21, 1990
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Ouestion 410.33

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

Resoonse 410.32

The responses to the referenced RAIs are addressed as-
,

described below.

410.33(A) i

The response is incorporated as shown in the attached markup. -

410.33(B) and 410.33(El

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.

410.33(F)
Replace response with:

All_ Seismic Category I systems and structures require
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.

,

410.39
Amended as follows:

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

b
- _ - _
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Category I structures. Tabic 3.2-4 summarizes the loading
,

criteria for structures. These tables arc 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 i

The response will be fully incorporated, as shown in the !

attached markups.
_
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NV
D. . Industry pump designs are such that ( and service history \shows) ' no occurrences of impeller pieces penetrating pumf

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.

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

D
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 pressure sealed, threadod or
bolted such that there is redundant retention for prevention
of missile generation.

V
3.5.1.1.3 Pressure vensels

All pressurized vessels are considered moderate energy (275 psig)
or less and are designed and constructed to the standards of the
ASME Code. In addition to the ASME Code examination and testing
requirements, all vessels will receive periodic in service-

inspections. Where appropriate, these components are provided
with pressure relief devices to ensure that no pressure buildup
will exceed material design limits. t

On' this basis, moderate energy precsure vescele are not
considered credible missile sources.

3 . 5.1*. 2 Internally Generated Missiles (Inside containment)

Table 3.5-1 lista postulated missiles frca equipment inside
containment, and summarizes their charactoristics. - Included are
major pretensioned studs and nuts, instrumento, 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 plates.

x,, sert A-

$ Lsul &w
I Amendment D

3.5-3 September 30, 1988
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'The thi sentence on page 3. starting with * items which. is,y
not ar. Provide ~additi information that clarify thi
st nt.

Nsn a 410.36:

/ ere are no ITh siles postulated r valv ^

.2 ._ L ..:::, - '
;:-__-.;...' z --- ' ^:_ ....... ..-'::i: 3 .__. _,%ttention redundance is' "

Provided by the following features:

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

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

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

4. Pneumatic operated diaphrages and safety valve stems are restrained.

by spr1ng force. g ,, , ,ng ,g (,y,, p,,4,,
5. All valve bonnetsVare either pressure sealed, threaded or bolted

such that there is redundant retention for prevention of missile
generation.

.
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All non-safety related equipment inside containment is evaluated for its
potential interaction with safety systems. Potential gravitational
missiles are evaluated for impact and are anchored as necessary to
prevent loss of function of safety syst=s cacsed by interaction with
non-safety equipment.

Potential secoMary alssiles, such as concrete spalling, are evaluated
for impact on safety systems and equipment. When necessary, protective
structures are added to prevent interaction of secondary missiles with
safety systems.

P . . r ., . . . . . . . . :. ii; if fif ^.. G;;4; ;;, T--"a= 1 5.1.2.
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v
shields and barriers that will be designed for tornado missile |0 i
effects. Tornado-generated missiles considered in the design are
given in Table 3.5-2. I

h NSW~ da
3.5.1.5 Missiles Canerated by Events Near the Site

Justification will be provided in the site-specific SAR.
D

3.5.1 6 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 '1V BE PROTECTED
FROM EXTERNAILY GENERATED MIS 31LES

Tornado missiles are the design basis missiles from external
sources. All safety related systems, equipment 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
considered to be adequately protected.

\/ 3.5.3 BARRIER DESIGN PROCEDURES

Missile barriers, whether steel or concrete, are designed with
sufficient strength and thicknesa-to stop postulated missiles and
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
D

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.
3.5.3.1.1. 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 used to estimato missilepenetration 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 penetrationy depth is provided. Depending on certain missile characteristics,
additional penetration formulas may be employed as justified byfull 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 in accordance with SRP 3.5.1.4 Spectrum II. Missile impacts
are in accordance with SRP 3.5.3 and ACI 349, Appendix C. The minimum
shield wall thickness is in accordance with Table 1 of SRP 3.5.3.
Missiles will not penetrate the shield building. Missile loads are
combined with tornado wind and pressure differentials. Mon-Category I
structures are not assumed to s11 eld the reactor building or other
Category I structures from tornado wind or missiles.
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Ouestion 410.97

Provide a discussion of how the Cooling Watar System
Structures are to be flood protected or provide a set of flood
protection interface 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
Catet1ory I structures that are outside of the CESSAR-DC design
r;opo are included. All Seismic category I structures are
flood protected as described in Section 3.4.4.1.

,

. _ _ _ _ _ _ _ _ _ _ _ _ _
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Question 410.98

An internal flood protection discussion is not provided in section
3.4. Reference 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 protection methods has been added to
Section 3.4. The attached revisions will be included in a future
amendment to CESSAR-DC.

e
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-_ Reactor Building
~- ulese vener tor a ldi g-

Con el Bu ding-

Fu Buil ing-

A iliar Build' g

These safety-related r ructures are designed to maintain a dry
environment during all floods by incorporating the following
safeguards into 3. heir construction:

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

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

ground floor elevation.

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

D. Water seals are provided for 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, watertight
doors, diker, retaining walls and drainage systems) the design of

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

Re undant equipment i separated and mpartmentalim d so th a
sin e flooding event es not affect edundant safe system .46 6 l Equip.'nt such as the au liary shutdow panels are el "ated of

Ithe flo so that flooding vents will no affect these .1 ortant
pieces of ipment.!

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 where the groundwater table is at or below the foundation,
the system is not required.

Amendment I
3.4-2 December 21, 1990
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Attachment to letter ALWR- RAI 410.98

1[LSFRT 1

Flood protection has been integrated in the System 80+ design.
Initial considerations were towards eliminating or minimizing
possible flood sources. Fox example, Service Water is located
outside the Nuclear Annex to eliminate unlimited sources of water.
Component Corling Water and Emergency Feedwater are fully separated
by divisior., thus eliminating tN possibility of a single flood
source within these systems impacting both divisions.

'
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 in 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 Nue'. ear
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 safety systems is compartmental i;r ed into
quadrants, with two goadrants on either side of the divisional
structural wall. Flood barriers provide separation between the
quadrants, while maintaining equipment 7moval capability.
Emergency Feedwater pumps are located in separate comportments
within the quadrants 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 incorporated into the cor:ponent cooling water
heat exchanger building and station service water - structures.-

These structures are divisionally separated by walls such that a
flood in one division can not flood the other division.

Page I of 2
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Attachment to letter ALWR- RAI 410.98

Fltod -protection is also integrated into the floor drainage
s 3 5 t e m a; . The floor drainage systems are separated by division and
safuty Class 3 /alves prevent backflow of water to areas containing
saf ety related equipment, 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
offsite power.

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.

P

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 divisional sumps.

.

*

|

| Page 2 of 2

|
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Ouestion 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.

Eesponse 410.99

Local and overall response effects are considered when
designing a structural element 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
3.5.3.2.

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 t'or "hard" missiles. These empirical
formulas generally do not apply for large deformable or "sof t"
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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Attachment ALWR-346

TABLE 3.5-2

DESIGN BASIS TORMADO MISSILES.AND THEIR IMPACT VELOCITJ_ES

eh ..

/ Design Impact Velocity (ft/sec) ',

Missile Descriptions Dimensions (m) Weight (1bs) gpactha(inf Horizontal Vertical2
,

A Wood Plank 0.092 x 0.289 x 3.66 115 41 272 191
,

B 6" Sch. 40 Pipe 0.168D x 4.58 287 34 171 119

C 1" Steel Rod 0.0254D x 0.915 8.8 0. - 167 167
I

D Utility Pole 0.3430 x 10.68 1124 43 180 126

E 12" Sch. 40 Pipe 0.32D x 4.58 750 125 - 154 108
<

F Automobile 2 x 1.3 x 5 3990 4030 194 136

'

.-

Missiles A, B, C, and E are to be considered at all elevations and missiles 0 and F at elevations up to 30 feet
above all grade levels within 1/2 mile of the structure.

I

1

Amendment I
December 21, 1990
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Ouestion 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.

Fcoponse 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.

|

|

|'
|

f
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RAr ' LHO. LOO

;
TA8tf 3.2-6

..

. SUMMARY'0F CRITERIA - STRUCTURES ,

;

,?

tondino Reserks >!-

Normat- Dead and Contelnment Selsmic fornado including Any j

Structures .. Wind Eoulement e Accident Pressure QO{ H { Vlnd Missile EnvIronmentel Requirements I

i

Contelnment - X a N N N - - Thersel Stresses; Equipment Miselle Protected |.
Differentlet Accident Pressure; Pipe Rugture ;i Contelnment Interior Concrete - K M - X X - -

| Loads; Thernet Stresses; ;

Equipment Miselle Protected !

Shield Building Including Foundation x x x - X X X X fornado Pressure Dif f erentist; II

ISalt and Water Pressure
X X X X X - - Plpe Whlpping [Contelnment Penetrations' -

X X - X X - - Thermal Stresses .(Contelnment Structuret Steel -

underground Cable Systems x x X - X X - - j
Stetton Service Water Pipe 'X X X - X X X X Solt and Water Pressures or surled Portion

.

,

Nydroutic Pressures; Moving Equipment Leeds !

i Station Service Water' Structures including X X X - X X X X Soll and Water Pressures;
,

Pump Structure Selselt Analysts f
; Intake & Discharge Structure

Dem .

!
ey 4 Structure

;

IWM netuding M N X - N N X X Soft and Unter Pressures on Substructure;L- 7 c

contf4L suiidius Tornedo Pressure Drop;

| Dieset Building Thermal Stresses and Cesk Drop; j

fuel Pool Pipe and Pipe Rupture toeds; [

Main Steam and feedwater Enclosures a

f uel Storage Rocks - X X - R X - - thermat Stresses
_

M M - - !Stetton 4e++- K 'X X +

' VENT ,

!

!

!

!

l . Amendment I .i
December 21, 1990
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Ouestion 410.110

a. The system P& ids do not identify the class of piping and
equipment which compriac the SSWS. 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 SSWS 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.

c. 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 spool 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
associated piping and valves are Safety Class 4. The
remaining portions of the Station Service Water System
are Safety Class 3 with the exception of the Class
3/ Class 4 breaks at the vents and the class 3/ Class 4
breaks at the isolation valves for the radiation
monitors.

|
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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 Figuro 9.2.1-1 is attached for NRC review.

,

,

b. Plant layout drawings of the Station Service Water System
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 adequate separation and barriers to preserve
functional redundancy,

c. The repetition of valve numbers SW-1356 occurs on Sheet
2 of Figure 9.2.1-1 and the repetition of valve number
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-I 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.

d. The butterfly valves upstream of the removable spool
pieces 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 is being incorporated into OESSAR-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.

2
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e. 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-
cooling water to the station service water through the
Component Cooling Water lleat Exchangers. Design data for
the shell and tube sides of the Component Cooling Water
Heat Exchangers is contained in Table 9.2.2-4. Additional
information is provided in an attached markup of Table
9.2.2-4.

.

I ..

e
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TABLE 9.2.1-3

(Sheet 1 of 2)

ACTIVE VALVES, STATION SERVICE WATER SYSTDi

ASME
Valve Safety Valve Section III Actuator
Number Function Type Code Class Type <

SW-100- Operate Plug 3 Electric Motor

SW-101- Operate Plug 3 Electric Motor i

SW-102 Operate Plug 3 Electric Motor

SW-103 Operate Plug '3 Electric Motor

SW-104 Operate Plug 3 Electric Motor. I
:

SW-105 Operate Plug 3 Electric Motor

SW-105 Operate Plug 3' Electric Motor

SW-107 Operate Plug 3 Electric Motor

SW-108 Operate Plug 3 Electric Motor

SW-109 Operate Plug 3 Electric Motor

SW-110 Operate Flug 3 Electric Motor
a

SW-ll! -Operate Plug -3 Electric Motor

. -SW- 12 0 ' Operate Butterfly 3 Electric 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
'

r. -
-SW-1303 Operate Swing Check 3 :None

SU 1355 Oper ticr"y 3 Nar:

SW-200 Operate Plu9 3 Electric Motor

-

. . . -
-- - Amendment I-

Decer cr 21. 1990

. .
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TABLE 9.2.1-3 (Cont'd)

(Sheet 2 of-2)
~

ACTIVE VALVES, STATION SERVICE WATER SYSTEM

AStiE ''

Valve. Safety Valve Section III Sctuator-
-Number- Function Type Code C1 ass Type

_;

1
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-205 Operate Plug 3 Electric Motor-
I.SW-206 -Operate Plug 3 Electric Motor

i

SW-207 Operate Plug 3 ' Electric Motor
.

SW-208 Operate Plug 3- Electric Motor

SW-209 Operate Plug 3 Electric-Motor-

SW-210 -Operate Plug 3 Electric Motor

SW-211 Operate- Plug 3 Electric Motor

SW-220 Operate ~ Butterfly 3 Electric Motor-

SW-221 Operate- Butterfly 3 Electric Motor

SW-2 2 Operate Butterfly 3 Electric Motor
'

_SW-223 Operate Butterfly 3 Electric Motor

SW-2302 Operate Swing Check 3 None-

SW-2303 Operate - Swing Check 3 None
.

SW-2%C Open Cuttarfij 3 Ene

1"
,

~~
': - ~~ ~

Amendment I
Dece-ber 21. 1990
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TABLE 9.2.2-4

(Sheet 1 of 2)

SYSTEM COMPONENT DESIGN PARAMETERS

Component Cooling Water Pumps

Number 4
. Design Code ASME III, Class 3
' Type

. Centrifugal, Horizontal Split
Design Pressure 150 psig
Design Temperature 200*F
Material of Construction' Carbon Steel Casing

''

St.inless. Steel Impeller

Component Cooling Water Heat Exchangers
1

--%5ian bt L:nd 1 3,qrs ic6 m u/he (rJo%ICpe.rahn)
Number . 4
Design Code ASME-!!!, Class 3
Type Shell and Tube, Fixed Tubesheet
'Shell -

Fluid . Companent Cooling Water
Design Pressure 150 psig

'

'

. Design Temperature 200*F
'Shell Temperature - Out

Normal Operation 105'F
LOCA (initial heat loci on .120*F

.CS)-
Initial shutdown cooling 120*F*

Final shutdown cooling 105*F,

Fouling Factor 0.0005
Number of Passes 1

Material of Construction Carbon Steel
Tube -

Fluid Station Service Water
Number of-Passes 1

Design Pressure 150 psig
Design Temperature 200'F
' Tube Temperature In 95'F
' Fouling Factor Dependent on Site Specific Station

a. Service Water Chemistry
Material of Constructior. Dependent on Site Specific Station

Service Water Chemistry

I hsp Flow I4500ggm

' AcwDesign 13ciq 3pm
: Amendment I
L December 21, 1990
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Oppgdlon 410.111,

a, The CESSAR should provido a justification that a pipo
break in we non-essential portion of the CCHS (e.g.,
downstrear; +f CC-102 or CC-202) would not adversely
throaten the integrity of safety related components and
systems which could be affected by flooding which results
from the break (i.o., due to CCW Surgu Tank inventory
releaso). 1

b. Similar to Quostion 1 above, the CE SAR should address
more fully the ramificchions associated with the failure
of the single isolation valve to the non-essential
portion of the system.

I c. The following issues should be addressed in the CESSAR:

The use of a check valvo as a containment isolation !-

valve (e.g., valves CC-1507 and CC-2507) -rcquires
justification within the CESSAR text.

The class 2 motor-operated isolation valvo on the-

Surgo Tanks will fall open as indicated on the CESSAR
figures. Tho line on which this valvo is installed is
a class 4 line indicating it could not be expected to
survivo a ucismic event. Could this jeopardize the
inventory in tho surgo tank?

Similarly, could the failure of the non-soismic Class-

4 overflow line from the CCW Surgo Tank to the CCW
Sump adverno'y impact the inventory in the c rgo tank
in a coismic event?

d. The CESSAR should addrous the ability of the CCWS surge
tanks to maintain a c:ontinuous Water supply to the
essential portions of the CCWS assuming a break in the
non-scismic portions of the non-eauential piping and the
failure to isolate of valves CC-102 and CC-202. This
discussion should include an analysis of the tino to
manually isolate these valves and/or to the timo
necessary to install the SSWS spool piccc.

e. Ta blt. 9.2.2-4 should be revised to identify the cosign
volume of the surgo tanks to allow for an evaluation of
the adequacy of this volume,

f. Figuru 9.2.2-1 should also be revised to identify the
interface kctwoon the CCWS and the Domineralizoc" Water
Systc.m. While the Domineralized Water syrtom in the
primary makeup system, it is not reficcted on the CESSAR
figures. !

g. Section 9.2.2.2.2.6, " Loss of Offsite Power," should bc
.revised to more specifically address the response of the ~

!

_ _ _ . - - - - - , . . . . - _ _ . _ . - _ . , _ _ , . . , . ~ . . . - . - , , . _ - . _ . . _ . _ . . . . , _ - , . . . . . . . , . . . _ , , , _ - _ . - - - . - , . .n.._ - - - - - , _m.+-
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CCWS to a 1 cia of offolto powo 'ent (e.g., by acauming
a two-hour or eight-hot.r 14.1 ) . The CESSAR abould |
describo the timing of the dional generator loading and '

the re-start of the CCWS in regards to the heat lond in
the reactor coolant ayatom. The current discuacion la '

inadequato to evaluato the CCWS design agair,at tho
;

criteria in SRP Paragraph III.3.g. '

,

'

h. Thn location of the radiation monitors would provent
their uno during periods when the non-osacntial portions
of the CCWS in isolated frcm the root of the ayatom i

(e.g. , during accidenta or of f-rormal evento) . Thoroforo, '
'

the adequacy of this dosign requiron further
justification or the monitoru uaould be relocated.:

,

i. While SRP paragraph III.4.c requires conductivity
monitors to bo inatalled, the CESSAR doon not indicate
that monitors are to be provided. The CESSAR chould

1

provido additional justification if those m6nitora aru,

not to be provided.
.

?

PME20ftLslL_111,

i

a. Two valvoa in oorion are provided at each anfoty/non-
cafety interfac3 per the response to RAI 410.111 (b).
These valves automatically cluno on a low-low ourgo tank
level. Thiu preventa loan of the caroty portion of the
system and also limits the water that would bo relcaned <

into-the building. The Component Cooling Water System
consista of two physically acparato diviniona. Either
division of the ayatom la capable of supporting 100% of ,

the cooling functions neconaary for anfo reactor ,

chutdown. nuo to the physical barriera provided betwoon
the two divisions, a flood in one division cannot affect5

,

the other division. Using the provisions not forth by,
'

Branch Technical Position SPLB 3-1," Protection Against
iPostulated Fluid Systema Outside Containment", whero tho ;

postulated piping failuro la accumed to occur in one of
two or more redundant traina of a dual-purpose moderato
energy cesential ayatom , i.e., one required to operato

,

during normal plant conditions an well as to chutdown the
reactor and mitigato.the concoquencco of the postulated
piping failure, si:.gic active failuron of componenta in
the rather train of that ayatem or other nyatema necessary
to mitigate the consequencon of the piping falluro and
chu',e an the reacter, need not be nasumed provided that
the ayatema are donigned to Salamic Category I standar5,
are poworod f rom both onsite and of f alto sourcos, and t /c
conatructed, operated, and- inspected to quality
accuranco, zonting, and incorvice inopoction standardo
appropriate for nuclear aafety ayatomo. Thorofore, if. one
division flooda, the other division, will be capable of

2
9
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lif4DDP.1111LJ10J11_ (contlIlued) ;

i uupporting a safe reactor chutdown. (Notet Refer to tho
responso to RAI 430.98 for flood protection.) :

i b. In accordance with the critoria of ANSI /ANS-51.1-1983,
Nuclear Safety critoria for the Donign of Stationary
Pressurized Water Reactor Planto, dual isolation valves
in serios shall be provided at the interfaces between tho ?

essential and non-canontial portions of the system.-Both
._

the supply and return piping interfacca will have dual
4 isolation capabilition. Butterfly valvos CC-122 and CC-
'

123 woro added to division 1 for non-essential supply and i

return header isolation respectively. Butterfly valves
CC-222 and CC-223 wore added to division 2 for non-
osscatial supply and return header isolatior i

roept tively. .

Those valven will receivo power from redundant channoin i
within cach division. The following channel annignmento

,

will be provided: ;

1. Non-escontial nupply and return header isolation '

valvon CC-102 and CC-103 will receive power from
Channel-A.

d 2. Non-cacential supply and return header isolation
valvoa CC-122 and CC-323'will receive power fromi

Channel 1.>

3. Non-essential supply and return header isolation
valven CC-202 and CC-203 will recalvo power from
Channel B.

4. Non-escontial nupply and return header isolation
valvon CC-222 and CC-223 will roccivo power from
Channel D.

'

This responco is being incorporated into CESSAR-DC
Section 9.2.2," Component Cooling Water Syntom." Tho
responso in reficcted as an addition of those isolation'

valves on Sheet 1 and Shoot 11 of Figuro 9.2.2-
,

1, Component- Cooling Water System Flow Diagram. Thei '

addition of those isolation valves in also reflected by
their inclusion in the following parts of CESSAR-DC:

1. Section 9.2.2.2.1.9 - Activo Valvon
2. Section 9.2.2.5.8 Fafety Injection Actuation-

Signal (SIAS)
3. Tablo 9.2.2-5 - Active Valves, Component Cooling

W tor System

3
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EUponge . 411djj_(continued).

.

Component Cooling Water System |4. Tabic 9.2.2-6 -

puergency Power Requirements
S. Section 9.2.2.2.2.6 - Loss of Offaite power

Markups of the aforementioned figures, sections, and ;

tables are attached. <

|
'

c. Enr1_1 - Valves CC-1507 and CC-2507 are provided aa a
method of overprent ure protection to prevent damage when !

the piping is isolated. This practice is consistent with '

the criteria- of Section 3.9 of. ANS1/ Alls-56.2-1984,
Containment Isolation provinions for Fluid Systems At ter |~
A LOCA.

Earl,_2 - The valve and the line which is connected to the
valve have no nuclear safety functions. The line connecta :

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 cump i

water level is high. The connection between this line and
the Clano 3 surge tank shall be at a point higher than )

4the normal curge tank water level. Therefore,-a-failure
.

of this line due to a seismic event should not jeopardize"

|surgo tank inventory.
_ 1

This response is being incorporated into CF.SSAn-DC
t

Section 9. 2. 2," Component Cooli ng Water System._" The line i

is being moved to a higher point on the nurge tanko'on
Shoot 1 and Sheet 11 of Figure 9.2.2-1 to better reflect
its relative position. Alne, this response in reflected
as a note addition on Shoot 1 and Sheet 11 of Figure
9.2.2-1. Markups of Sheet 1 and Sheet 11 of Figure 9.2.2- 1

1 are attached for NRC review..

Earl _.3 - The connection between this line and the Claca.
3 surge tank shall be at a point higher than the normal
surge tank water level. Therefore, a f ailure of this line
due to a noismic event should not jeopardize surge tank
inventory.

This response in being incorporated into Cl:SSAR-DC
Section 9.2.2, " Component Cooling Water System." This
responco in reflected an a note addition on Sheet 1 and

,

Shect ' 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. )

:

!

. .d.- A break in the Component Cooling Water System piping is !

detected by the cafety related surge tank level
instrumentation. A low-low level signal causes the dual
isolation valven of the non-ennential supply / return

4

\
~
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headers to automatically close. These featuren enable the
Component Cooling Water System to isolate pipe leaks in'

the non-escential portions of the system beinre the surge
tank emptics and thuu provide a continuous cource of
water to the essential portions of the system. An
analynis of the time to manually isolate the non-
casential piping and/or time to install the Iemovable
spool picco is not required since redundant isolation
valves have been provided to meet the ulngic failure
criterion. In addition, the redundant division of the
CCWi; is available for saf e shutdown.

; c. The decjqn volume of the surge tanks will be calculated j
upon the completion cf detailed pipe routing, since that i

volume depends on the total system pipe volume to ensure ;

that the curge tank in adequately nized to handle the |

total nystem expanolon. As stated in CESSAll-DC Section !

9. 2. 2.1.2 Part (D) , the Component Cooling Water 3yntem is |

dealgned to accommodate a thermal expansion f rom 65'r to !
' 150fr. [Alco, in the nizing calculation consideration !

must be given to the volume of water required to maintain !

nyatem integrity in the event of a pipe break in the non- ,

ennential header.
,

;
'

f. The Demineralized Water Makeop System (DWMS) makeup to
the Component Cooling Water Surge tanks la reflected on
Sheet 17 and Sheet la of Figure 9.2.2-1. The line for
DWMS makeup to the CCWS in being moved to Sheet I and
Sheet 11 of Figure 9.2.2-1 to bo t.te r reflect normal
makeup to the nurge tanks. .

This responne in being incorporated into CESSAll-DC
Section 9.2.2," Component Cooling Water System." The !

s responso in reflected an the removal of the DWMS !

connection f rom Sheet 17 and Sheet 18 and the addition of ,

the DWMS connection on Sheet 1- and Sheet 11,

respectively. Markupa of Sheet 1, Sheet 11, Sheet 17, and
Shoot 18 are provided for imC review. ,

g. For a Design Basis Accident with no concurrent locs'of
offsite power, the Component Cooling Water Pump in each
diviolon will_ remain operating. Ilowever, i f Station Losa-
of-Of f aite Power occurn concurrently with a Denign Danin
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 Bua within 10
'

seconds afLer the coquencer completoa the Accident ,
'

Loading Sequence. For-a Station Loun-of-Offaite Powcr
during which no Design Basic Accident occura, the >

ucquencer will load the component Cooling Water Pump
which was operating just prior to the event onto the

,

!
,

S

*-

4

4 b
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Emergency Dus within 10 seconds af ter receiving a Diesel *

Generator running signal. If this pump f ails 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

i

standby Component Cooling Water Pump when tho operating
Component Cooling Water Pump trips or is load shed.
After initial loading by the sequencer, the Component
Cooling Water Pump which remains on standby may still be !

manually activated when appropriate manual lond shedding
'

of the Emergency Buses is accomplished. '

; The loss of component cooling water to the Reactor )
Coolant Pumps la discussed in CESSAR-DC Section 5.4.1.3. '

| This response is being incorporated into CESSAR-DC
Section 9.2.2, Component Cooling Water System. The )
response is reficcted as a revision to Section.

9.2.2.2.2.6, " Loss of of f aite Power". The notes for Table
'

8.3.1-2 and Table 8.3.1-3 were also revised to reflect
_the dic 91 generator loading in regards to the Component

,
'

Cooling Water System

h. The Component cooling Water Radiation Monitors are being ,

relocated such that their use will be permitted during
periods when the non-essential portions of the CCWS are ,

isolated.

This response la being incorporated into CESSAR-DC
Section 9.2.2, " Component Cooling Water System." The

,

radiation monitors are being relocated to allow their uso
during all modes of system operation (See Sheet 1 and
Sheet 11 of 1igure 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.

1. SRP paragraph III 4.c requires that design provisions are
_

made to ensure the capabi1ity to . detect Icakage of _'

radioactivity 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
radioactive fluids into the CCWS. In addition, grab ;

samples shall be utilized as a means of detecting leakage
:

' 6

I
:
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into the CCWS. Samplos taken on a regular basis may '

Indicate changes in chemistry as a result of leakage, i,

; Measurements of pit and conductivity can be taken from *

these grab samples. The surge tank level indicators, the
'

radiation monitors, and the grab sampics provide adequate
: means of detecting leakage. Also conductivity monitors

are for the detection of SSWS Icakage. Thc third
paragraph of Section 9.2.2.2 states that the CCWS ,

operates at a higher pressure than the SSWS. This |

provents the leakage of station service water in the i
'

ovent of a Component Cooling Water lleat Exchanger tubo2 ,

leak. Therefore, the dolotion of conductivity monitors la !
'

justifiod.

This response is being incorporated into CESSAR-DC j;

Section 9.2.2," Component Cooling Water System." This
responso is reflected as a revision to Section 9.2.2.3,
" Safety Evaluations" part (E). *

.i

.

!
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i

Vents are installed in all high points, and drains are installed
in all low points in the component cooling water system.

Vents are located to ensure that the piping is fillod 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 emptics. ;

1

9.2.2.2.1.5 Component. Cooling Water Sump pumps

There are four component cooling water sump pumps: two for
Component Cooling Water Sump 1, and two for Component Cooling
Water sump 2. These pumps return the drain water and relief
valve discharge to their respective component cooling water surge
tank. If the compoaent cooling water shou]d become radioactively
contaminated, the sump water is pumped to the Liquid Radioactive
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 corrosion-inhibiting chemicals to the I
system.

9.2.2.2.1.*/ Component Coaling Watov Radiation Monitorn

A component cooling water radiation monitor, one per division, is
provided at the outlet of the component cooling water -h ea t- |
exchangero- 4. to detect any CCWS inleakage that contains
radioactivity. I pumps

9.2.2.2.1.8 Component Cooling Water llcat P.rchanger
structure sump pumps

T o component cooling water heat exchanger structure sump pumps,
one por division, are provided. Each division has a separate
cump. The component couling 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. Alternate paths can direct the sump
water to the component cooling water sump Jocated in the tie :! car
Annex or to the Liquid Radioactive 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 and
described in the following sections. I

Amendment I
9.2-26 December 21, 1990
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A. lion-Essential Supply !!cader Isolation Valves
ont cc EP

Valves CC-102, p u.- saa,and 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-cr.sential equipment in the event of an accident. These
valves automatically close on SIAS or low component cooling
water surge tank level. The valve'lclosure times are

adequate to prevent complete loss of surge tank volume due
to a break in the non-safety piping. t.s. t.s

B. 11on-Essential iteturn licador Isolation Valves
cc. 4 aa, wwlcc.'ZO

CC-203,b solatei the non-essential returnvalves CC-103, and
hendtrs from the essential return headorn in the event of an
accident. These valves are pneumatically controlled and
fail closed on loss of instrument air. They automatically
closes on SIAS or low. component cooling water curge tank
level. The valvn 7clonure times are adequate to prevent

non-caretypiping(.~1
cceplete loss of surge tank volume due to a break in the

g

L_ Low. lew .

'

C. Shutdown Cooling float Exchangers 1 and 2 Control Valven
s

lValves CC-110 and CC-210 provide a c on s ta n'. flow of 11,000
'

gpm to their respective heat exchangern. The valves are
pneumatically controlled and fall open on loss of instrument
air. These valves are provided with travel stops to

restrict maximum flow.

D. Shutdown Cooling flent Exchangers 1 and 2 Icolation Valves

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

E. Spent Fuel Pool Cooling IIcat Exchangers 1 and 2 Inolation
Valves

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

Amendment I
9,2-27 December 21, 1990
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~5e control valves, CC-114 and CC-214, located downstream of the
containment spray heat exchangers automatically open on CSA3 or
high corponent cooling water pump differential pressure. These
valvos can also be manually opened and closed from the control
room.

The following containment isolation valven clone upon receipt of
a Containment Inolation Actuation Signal (CIAS):

RCP Drain Heador Division 1: CC-150, CC-151.
~

RCP Drain Header Division 2: CC-250, CC-251.

Supply to the. letdown heat exchanger: CC-140, CC-141.

Return from the letdown heat extTanger: CC-142, CC-143.

A low pump differential pressure signal is indicative of a
failure of the running pump or an increase in cooling water flow

,

requirements. The idle CCW pump will automatically start on this,

signal. This accures that there will be no flow degradation to
the essential and non-escential component cooling water heat
sourecs.

1

94 2,2.2.2.6 Lons of Offnite Power
,

A loss of offcite power (LOOP) results in the shutdown and
restarting of the CCWS in accordance with the diesel generators'
load sequencing < g ,,

During a LOOP, the instrument air comprecsorn are powered from
the alternative A/C (AAC) power source. The AAC power cource for
this design is a non-cafety grade combustion gan turbines. If
the non-safety grade instrument air system in lost, all pneumatic
control valves vould fall to their failed ponitions. The-
following safety related valves will fall closed on loss of the
instrument air system:

CL I2Q,
A. 11on-essential supply header isolation valven: CC- 10 2, a nd-

CC-202 3 umi C.C - 420 g
cr ta3, 4

B. tion-essential return header isolation valves: CC-10 3, and- i

CC- 2 0 3, cvd c.c ML |
1

C. Component cooling water heat exchanger bypasa control
valves: CC-100, CC-101, CC-200, and CC-201.

The following safety related valves will fall open on a loss of
the instrument air nystem:

Amendment I
9.2-34 December 21, 1990
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CESSAR-DC Attachment (Refer to page 9.2-34)

lliS.ERT lu.

For a Design Baala Accident with no concurrent loss of offsito
power, the Component Cooling Water Pump in each diviolon will
remain operating. Ilowever, if Station Losa-of-Of folto Power occura
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
within 10 secondo after the acquencer completen the Accident
Loading Sequence. For a Station Loss-of-of folto Power during which
no Dcoign Basin Accident occurs, the nequencer will load the
Component Cooling Water Pump which was operating just prior to the
ovent onto the Emergency Bua within 10 seconds after rocciving a
Diosc1 Generator running signal. If this pump falls to operato, the
acquencor will attempt to load the other divisional Component
Cooling Water Ptuap onto the Emergency Bun immediately. The
acquencer logic will also autostart the standby Component Cooling
water Pump when the operating Component Cooling Water Pump trips or
is load shed. Af ter initial loading by the sequencer, the Component
Cooling water Pump which remains on standby may still be manually
activated when appropriatc manual lood shedding of the Emergency
Busca is accomplished.

,

. , _ _ - _ m. -e
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A. Shutdown cooling heat exchanger control valves: CC-110 and
CC-210.

B. Spent fuel pool cooling control valves: CC-112 and CC-212.

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

9.2.2.3 Safety Evaluations I

Safety evaluations are numbered to conform to the safety design
bases and are as follown:

A. The CCWS has the capability to dissipate the imposed heat
loads within the safe reactor shutdown time frame.
Loss of offsite power results in the shutdown and restarting
of the CCWS in accordance with the dicac1 cenerators' load E

sequencing. The diesel generators' load capacity and
sequencing times fulfill CCWS requirements. Thus, saic
reactor shutdown is supported by the CCWS.

B. The CCWS flow and heat transfer capabilities are compatible
with providing the required componL-t cooling water within
the limits of 65'T and 120*F during .: design bat.is accident.

C. The CCWS is composed of two physically separate,

independent, full-capacity divisions each of which is

|1powered 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 Tabic 9.2.2-2 for the single failure analysis.

E

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
r ooin . Radiation monitors indicate leakage of radioactive

Ab , h Ae3 rub :nmpbs cFe uNlize.d at,
I

fluids i,pto the CCWS. o-

CCM6.c cla!et.feg jeMqerm:2n5 in

F. This statement is self explanatory.

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

H. Coraponer.ts of the CCWS are capable of being fully tested
during normal operation since 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.

| -

Amendment I
9.2-25 December 21, 1990
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D. Corponent Cooling Chemical Addition Tanks Lovel

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

9.2.2.5.5 Radiation Monitors

Radiationj, monitors are provided downstrea'.n of the component
cooling heat-exchangers. An alarm is counded in the control room
if radiation in detected at a preset level obove background by
one of the monitors. '

mter pept
9.2.2.5.5 Interlocks

The cornponent cooling water sump pumps are automatically started
when the sump level rises to a predetermined value. At this
level in sump 1, valve CC-153 opens; and at this level in sump 2,
valve CC-253 opens. The sump pumpu purnp component cooling sump
water to their respective surge tank and are automatically
stopped at a preset surge tank level or a cump low level, valves

3CC-153 and CC-253 close when their respective sump pumps are
automatically stopped.

Dominera11 zed water is automatica41y supplied to the surge tanks
when the tank level drops to a predetermined value. Upon
reachirJ this level in surge tank I, valves CC-152 and CC-153
open; and upon reaching this 1cvel in surge tank 2, valves CC-252
and CC-253 open. These valves clnce whc.n the tank 1cvel reaches
a predetermined value. Manual cycrrides are provided for the
sump pumps and valves CC-152, CC-153, CC-252 and CC-253.

Upon loss of component coolino water to the letdown heat
e xch = 'io er , letdown flow is terminated.

9.2.2.5.7 Time Delays

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

9.2.2.5.8 Safety Injection Actuation Signal (SIAS)
The following valves close on SIAS:

c.u ad,-|
flon-essential sup heade isolation valves: CC- 10 2, and-1. CC-2 02. and u.-aaa. ply

'

cc- tal 7lion-essential return header icolation valven: CC-103, and-..

CC-203.ard cc ;;3-

|
l

I

Amendment I
9.2-ee D e :f n r, - -. 19CP
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TABLE 9.2.2-5

(Sheet 1 of 3)

ACTIVE val.VES, COMPONENT C001.ING WATER SYSTEM

ASME

Valve Safety Valve Section 111 Actuator
Number function Type Code Class Type

CC-100 Close Throttle 3 Pneumatic

CC-101 Close Throttle 3 Pneumatic

CC-102 Close Butterfly 3 Pneumatic

CC-103 Close Butterfly 3 Pneumatic

CC-106 Operate Butterfly 3 Electric Motor

CC-107 Operate Butterfly 3 Electric Motor

CC-108 Operate Butterfly 3 Electric Motor

CC-109 OperPte Butterfly 3 Electric Motor i

CC-Il0 Open Throttle 3 Pneumatic

CC-Ill Operate Butterfly 3 Electric Motor

CC-ll2 Open Throttle 3 Pneumatic

CC-ll3 Close Butterfly 3 Electric Motor
'

CC-Il4 Open Butterfly 3 Electric Motor
u -ra; c.lo w % Hung 3 Thea m he.

"CC-130 Close Butterfly 3 Electric Motor

CC-1302 Operate Swing Check 3 None

CC-1303 Operate Swing Check 3 None

CC-131 Close Butterfly 2 Electric Motor

CC-136 Close Butterfly 2 Electric Motor

CC-137 Close Butterfly 2 Electric Motor
,

CC-140 Close Butterfly 2 Electric Motor

L ... - i U - C '.: x Ab 'lq 3 I"2 " I'h
Amendment I
December 21, 1990
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TAlllE 9.2.2-5 (Cont'd)

(" Sheet 3 of 3)

ACTIVE VALVES, COMPONENI COOLING WATER SYSTIM

ASME

Valve Safety Valve Section Ill Actuator
Number Eunction Type Code C1 ass Type

CC-210 Open Throttle 3 Pneumat'

CC-211 Operate Butterfly 3 Electric Motor

CC-212 Open Throttle 3 Pneumatic

CC-213 Close. Butterfly 3 Electric Motor

CC-214 Open Butterfly 3 Electric Motor
. cc- u ; c.In c. L H ec-tv 3 hmd.c.

" CC-230 Close Butterfly 2 Electric Motor
1

CC-2302 Operate Swing Check 3 None

CC-2303 Operate Swing Check 3 Hone

CC-231 Close Butterfly 2 Electric Motor

CC-236 Close Butterf1v 2 Electric Motor

CC-237 Close Butterfly 2 Electric Motor

CC-250 Close Gate 2 Electric Motor

CC-2507 Operate Swing Check 2 None

CC-251 Close Gate 2 Electric Motor

j CC-2548 Operate Swing Check 2 Nonc

!

i CC-2717 Operate Swing Check 2 None
,

1 t

3 (YldM C-cc.;A3 Clcte [s.4 e r*

|
t

Amendment I
Dernrber :1 1990
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Attachment ALWR-346

store e A D DESIGN NE F,AT 410111
'w E=@ @ M R CERTIFICATION

Non * 6%enbl.t! Nea b i %ppQ onJ c
Starn . plalfon SlAs rJ -122 and*

a:* th3 o Cpen/L.le sc.

TAHI2 9.2.2-6 (Cont'd)

(Sheet 2 of 3)
_ COMPONENT COOLING WATER SYSTEM

EMERGENCY POWER REQUIREMENTS |

Component Cooling Water System Notor-Operated Valves (Cont'd) *

Valve Emergency Channel

CC-142 B
CC-143 A
CC-111 A
CC-113. C
CC-114 C
CC-211 B
CC-213 D
CC-214 D'

CC-150 A $
CC-151 B

'

g
CC-250 A
CC-251 B

Component Coo. ling Water System Controln

Controln -Emergency Channel
<

Component Cooling Water Pump 1A A
Start /Stop

Component Cooling Water Pump 1B C
Start /Stop

Component Cooling Water Pump 2A B,

l Start /Stop
'

,

! Component Cooling Water Pump 2B D
t Start /Stop.

* .
hlion-essential licader 1 Supply and A

Return Isolation Valves CC-102
' and CC-103,-Open/Close

,' L_ 4
lion-essential licader 2 Supply and B
Return Isolation Valves CC-202
and CC-203, Open/Close

.

,

On.embi M cf ; Ncply and ^'

*4 f .. : Ad ; ud- -

1; .' * ,nmendment I
December 2'.. 1?oO
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Table 8 31-2(Cont'd)
|

(Sheet 13 o 21)r

DivtSION 1 CLASS 1E LOADS AND DtESEL GENERATOR LOAD SEQUENCER
NOTES. ASSUMPDONS AND!NFORMADO*4 REOurRED FOR ANALYSIS

_ ___
_

__

_ - . __ _ l
,

tNOTEt
Wdv '

For a Desrgn Basis Accident wth no concurrent loss of of?sde power, the Component Coolog Pump in each dmsson m!I remain opera:ing. However,if Station
4 !

Loss-of-Cffsite-Power occurs concurrently wdh a Design Basis Accident. '',e Diesel Generator Sequencer wnl function to load the Component Coolmg* Pump
- y

which was operatog just prtot to the ever*t onto the Emergency Dus withs e 10 seconds after the sequencer compM!er the Accident Leadmg Saguence. For a
Statvan Loss-of-Offsde-Power durmg which no DO A occurs. the secuerer un toad the Component Cochng Pump wench was operatog just prior to the event t,ato 4y h

D !
the Emerpa cy Bus w' thin 10 seconds amer receiving a D4esef Generator running signal !! this pump fads to coera:e. the sequencer ma attempt to load the other hd:visionaf Component Cootmg Wa!er Pump onto the Emergency bus immediatery. we xmw gc_ wit of m. wtes M NsMy ,

BC 7%! C t.$ wf.4, hp w 4m + 4_ ope =bg (_emp.- ear Coelq Whter- bp tdp > oc si lod SW.
]

'

After 6nitial!cading by the sequencer. the Component Coonng Water Pump w*iich remains on standby may still te manua!iy activated "
--n : typ . , _ mm , s.

"'0 :r r : - Pt!d twCv;;- 1 CM ng Vlaw U;, pe5mebecetal Tr e-e % ce a C ; __M ; - ; ce e r;ex . tre;, a ea .-e:;-ga- ; Cr;-;c ; C;- ;,;.aer re- p Le C Neaa r.- s iny .wa gm . .e a s; as w c7 C ,., , Omog Wcac r_ . The m ce p
:,

-

et me te weneew4meep=- t : tace; e t*; w c c . _ ;nat Cc ;; ; : Occ-og v>rr r ,; c :: : ._; n n ; c:;;;c ; t";_ g4ee+ age %
%

2

1 : Og A upSr pA wi to a A JJ % J % .

Cye,,y Le b ou -pus W -
1 !

s w i
atm

C1
2.

1. The sequencer mu a! tempt to load cnto the Emergency Bus the Statron Sennce Water Pump wNch was operatinglust prict to a S:at!co

Loss-of-O!! site-Power. This also applies to Design Basis Accident coincident eth a Station Loss-et-O!! site-Pcwer. The SSW Pump not loaded by the
+

M
sequencer wm temain on standby, capable only of be;ng started manuat!y when Operations determines that the corresponding increase is the Diesel Generator >a
load ng is warranted (2 pumps! division operation) or w!'en pump cycimg is desired. Saquencer tog +c wm proh:b:t auto-tatic loadmg of both a div sion's SSW

,

tPumps. 3
5,

' _

2. If a LOCA occurs and offsite power remains uninterrupted, the running SSW pump wm remain operat'or'a!. stm connected to normat incoming bus-
=i

t

3 If the SSW Pump chosen to start by the saquencer faits to start, the requer'cer wm a: tempt to start the cther SSW pump immediate!y. >

4. The SequeNet wit! load the SSW Pump 13 saconds aher either the completion of a1 Accident toadags or the sequencer ~s recect cf a Diesei Generator
running signal (Normal Loss-of-Offsite-Power sequence).

-

i

a

!
Amendment I !

December 21,1993

.
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Ouestion 410.112

Condonnate Storago System (CSS)

a. A P&ID should be provided to support the review of this
system, in regards to system isolation from safety-
related systems (e.g., Emergency Foodwater System) since
this system provides no safety-related function.

The isolation provisions of this system should bo-

discussed in the CESSAR.

b. Would the rupture of the non-seismic Condonnate Storage
Tank (s) result in flooding? Would this affect safety-
related equipment or result in contamination of
surrounding area?

Resnonce 410.112

a. A-flow diagram-of_the Condensate Storage System will be,

added to CESSAR-DC Section 9.2.6 as Figuro 9.2.6-1 in a
future amendment -(see attached) . The Emergency Feedwater
System (EFW) is the only safety-related system with a
direct connection to the CSS. Provisions for isolation
of the CSS from EFW are found in the EFW system itself.
CESSAR-DC Figure 10.4.9-1 (P&ID for EFW system) shows
connections from the condensate makeup (condensato
storage tank) to the EFW storage tanks. Normal position
for valves in those connections is ciowad.

b. Section 9.2.6.2 of CESSAR-DC states that Condensato
Storage " system Icakage or storage tank failure will not
result in unacceptable environmental offects." This
statement applies not only to flooding but also co
release of radioactive liquid. Contamination of water in
the condensato storage system would be possible only as
a result-of a primary-to-secondary sido steam generator
tube loak, via the drain lines f rom the condenser hotwell
to the condensate drain tank.

The condensate storage tank, located in the Yard, is
designed to meet the requirements of NRC RoJulatory Guido
1.143, Design Guidance for Radioactive Waste Management
Systems, Structures, and Components Installed in Light-
Water-Cooled Nuclear Power Plants. Specifically, the
condensato storage tank has the followjng design

'

features:
Liquid-level monitors, with local and control*

room high-liquid-level alarms
Tank overflow, drain, and samplo lines routed*

to Turbino Building Sump System

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _



Response 410.112

A seismically-designed diko or retention pond*

of sufficient holght/ size capable of
proventing runoff in the event of tank
overflow / rupture

Those design features ensure provention of both release
of radioactive liquids and flooding of areas surrounding
the condensato storage tank.

CESSAR-DC Section 9.2.6.2 will be updated to more clearly
defino the condensato storage tank design features.

i

I

{

2
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J. Other Miscellaneous Condensate Quality Drains
E

IThe following functional requirements 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) B

plus a 100% margin.
'

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

C. Two pumps are provided for recycling back to the degasifier
located in the dominera11 zed water makeup system.

storage ,gyd'"stanksare to be constructed of
a r .

'

D. The condensate
stainless steel.

E. Stainless steel floating covers are recommended to minimize :

air ingress. i

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-reinted
system.

G. System leakage or storage tank failure Will not result in ;

unacceptable environmental effects. 2nset fue ned g cge., E j

H. Condensate Storage Tanks are provided with overflow lines i

which are large enough to handle any storage tank-overflow
and route that overflow to the-Turbine Building sump.

r

.9.2.6.3 Safety Evaluation

The Condensate Storage System is not safety-related because the
-assured source of water for the emergency feedwater system--is
provided by the Emergency Feedwater Storage Tanks. The safety 8

,

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 hydrontatically !
tested in accordance with applicable codes and standards. System I

operability is verified by placing the system into operation
i. prior to fuel loading. After startup, rout.ine visual inspection

of_ the-. system components and instritmentation is adequate to B

verify system operability.

Amendment I
11 9.2-61 December 21i 1990



Attachment to CESJA&pc Chance Packetge for Section 9.2.6

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

The Condensate Storage Tank, located in the Yard, is also
designed to moet with the requirements of NRC Regulatory Guido

7 1.143, Desian Guidance for Radioactive Waste Panaaement
Systems Structures, and Components Installed in Licht-Water-
Cooled Nuclear Power Plants. Specifically, the Condensato
Storage Tank has the following design features:

Liquid-level monitors, with local and control room*

high-liquid-1cvol alarms.
* Radiation monitors, with local and control room

alarms.
Tank overflow, drain, and sample lines routed to*

Turbino Building sump.
* A seismically-designed dike or retention pond of

suf ficient height / size capable of preventing runof f
in ti. event of tank overflow / rupture (cito
characteristic dependent).

;

,

-- --- _.__ ._ _ _
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Ouestion 410.113
19.2.9)

a. A P&ID should be provided for the Chillod Water Systems
(CWS) to allow for a review of system isolation betwoon
the ossential and normal portions of the CWS. The sketch
provided is inadequate to support a review of the design
adequacy of the system.

b. The Safety Analysis should indicato that the Essential
Chilled Water System would bo protected from pipo breaks,
pipo whip, tornado missile damago, jet impingement or
severo environmental conditions. Pleano provide this
information.

EsnDonse 410.112 i
(9.2.9)

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

b. The Essential Chilled Water System shall be protected
from the pipo breaks, pipe whip, tornado missilo damage,
jot impingement or sovero environmental conditions.

A mark-up of CESSAR-DC Section 9.2.2.3 is attached and will bo
incorporated in a futuro amendment.

|.
|

|
'

i

i

l



. _ - . _

CESSAR ctatirlCATION
"'' ^ " " c '* * " t ^ ""- 3 "

g g ffy g
--

@

B. Other Buildings using NCWS:
g

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 3

air handling units.

2. The system is designed to provide an adoquate quantity E

of chilled water to the air-handling tinits at a maximum
of 42*F leaving water temperature from the chiller, and
a maximum of 10*F t.T across the chiller. I

3. Each pump suction is connectrd to a common returnheader while each chiller diurnarge is connected to a
common supply header.

4. The condencer of each water chiller is cooled by the Eplant CCWS system durirg all normal operating,
conditions.

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

I
6. The system incorporates features that assure itsreliable operation over a full tange of normal plant

operation. These features include the installation of
redundant principal system components.

9.2.9.3 Safety Evaluation

9.2.9.3.1 ECWS
E

The ECWS is designed to provide chilled water at the required
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 remevable

insulation to permit visual inspection of the piping and
equipment surfaces.

The ECWS is protected from missiles by means of physical
'

separation of redundant units and by use of adequate building. .

structure where it is located. '

Ahl Insek 1. |

Amendment I
9.2-69 December 21, 1990

__ _ _ _ _ _ _ _ - _
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iinsert 2,

The Essentilal Chilled Water System shall be protected from pipe
breaks, pipe whip, tornado missile damage, jet impingement or
aovero environmental conditions.

t

!

!

r

>
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r

t
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Ouestion 410.114

a. Part (a) ,o the responso to Question 410.81 referenced
CESSAR Figure 9.3.1-1 which had been incorporated in
Amendment I. Pleare respond to the following on this ,

figuro.
)

I1. Confirm that the outboard motor-operatr.1
containment isolation valvo and the associated
inboard chock valvo represent the only safety-
related portion of the Compressed Gas System.

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 valvo i

operators are manual, motor or air operated. This
'

information is needed to determino the isolation
capability provided by the design.

b. Part (b) to the responso to Question 410.81 indicated
that Tablo 9.3.1-1, "Activo 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 tabic,

c, .Part (c) 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
CETSAR (Amendment I) indicates: "In the event of low
instrument air pressure, the Station Air System will
automatically supply air to the Instrument Air System.
'Ihis air Will be supplied through two oil removn1 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. In
addition, the connection between the IA System and the
Servico Air system could not be identified on Figuro
9.3.1-1.

d. The CESSAR should be revised to address the following
questions on the design of the Compressed Air System.

*

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

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

_ , _ _ _ . . _ _ . . . . _ - _ ~., _ _. . . ~ . . -
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Ouestion 410.114 (Cont'd)

setpoint which would actuate the other (or one of
the other two) compressors? It one 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:5 1 ~ tation?

3. Provide P& ids for the Station Air System and
Breathing Air System.

4. Figure 9.3.1-1 indicatus that, except for a single
check valvo, there is no separation between the
portion of the IA System that supplies safety-
related componenb' and systems and the portion that
supplies non-safety related components and systems.
Could this result in 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)?

5. Section 9.3.1.1 indicates that the IA System will
provide oil 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,

e. The Standard Review Plan requires the air quality to
coinply with qualit; standards specified in ANSI MC 11.1-
1976 (ISA S7.3). The ANSI standard requires a dew point
for indoor installations to 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 3 5'F) . " Contrary to this
requirement, Section 9.3.1.2.1 indicated that the
Instrument Air System is to be dried to n dew point of
30'F to 39'F by refrigerated air dryers. The current
design does not, therefore, comply with the ANSI standard
and should be justified.

,

f. Provide a list of instrumentation supplied by the
Instrument Air System. Identify which of these
instruments are essential to safe shutdown or accident
mitigation, and evaluate the effects of loss of

2
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Ouestion. 410.114 (Cont',su

instrument air on these instrumentn. (This question was
.

previously submitted as Question 410.51.) '

Response 410.114

a. 1. The Compressed Air Systems (Instrument Air, Station
Air, and Breathing Air) are non-safety related with
the exception of the containment isolation valves
and associated piping which are Safety Class 2.
The Safety Class designations of the Compressed Air
Systems are reficcted in the system P& ids (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.

'

2. 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 I

isolation 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 ere non-safety related,
and as such, specification of particular types of
operators is not necessary to make a safety >

determination.

b. 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 RAI 440.60 (C-E letter LD-
91-024, May 16, 1991).

c.- 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.

d. 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*

I. 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 compone7ts. In this case, these'

3
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h onse 410.114 (Cont'd)

portions shall be classified as Seismic Category
II.

2. 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 operating compressor
cannot meet system demand. Controls are provided
such that the failure of the operating compressor
does not result in th. lire pressure decreasing
below the minimum pressure requite 1 for component
operation. In addition, adequate raserve capacity
is provided in the nir receivers co allow time for
standby compressors to start and recharge the air
receivers to operating pressure following a
compressor trip. Therefore, failu:e of the
operating compressor does not increase the
probability of shutdowns during normal operatien.
CESSAR-DC Section 9.3.1.2.1 vill be revised to
reflect those design features.

3. 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.

4. 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 and valven. Therefore, no
separation is required between portions of the
distribut.on piping which st pply safety-related
c sponents and port.ons supplying non-safety
related components. The check valve F.hown in
CESSAn-DC rigure 9.3.1-1 is not a requirement for
separating the supplies of instrument air as no
such re, d - 'nt is necessary for the Instrument
Air S)stea- The solenoids on pneumatically
operated n-4vo 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-
related components.

5. CESSAR-DC Section 9.3.1.2.1 will be revised to show.

that the instrument air compressors are of oil free
design.

4
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E2sponse 410.114 (Cont'dl

6. The information previously referenced in Part (d)
of the response to Question 410.81- will be >

incorporated in CESSAR-DC - Section. 9.3.1.3
(attached). The attached revisions superseed those
presented previously in response to RAI 440.60 (C-E
letter LD-91-024, May 16, 1991).

e. 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 dev point of -40*F
at line pressure. In addition, a statement will be added
to affirm the instrument air system shall be capable of
producing compressed air of a quality commensurate with
the requirements of ANSI /ISA-S7.3-1975 (R1981),

f. Instrumant air is not required for any instrumentation
which is needed for accident mitigation or to reach safe
shutdrar. . Therefore, a listing of all instrumentation
supplied by the Instrument Air System is not provided in
CES ?.k-DC and compf 'stion of such a lint is not feasible
until specific components are identified 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 System consists of the Instrument Air, Station
Air, and Breathing Air Systems. The Instrument Air Systemsupplies clean, oil free, dried air to all air operated [instrumentation and valves. The Station Air System supplies
compressed air for air operated tools, miscellaneous equipment,and various maintenance purposes. The Breathing Air Systemsupplies clean, oil free low pressure air to various locationsin the plant, as required for breathing protection againstairborne contamination while performing certain maintenance and
cleaning operations.

9.3.1.1.1 Codes and Standards
.

The compressed air systems and associated components are designedin accordance with applicable codes and standards. The designconforms to General Design Criteria 1, 2 and 5 and meets theintent of the Standard Review plan.
9.3.1.2 System Description DEL 9TE k ADD

| dM~l~ l9.3.1.2.1 Instrument Air System
,

.
_ , :- + 2

_A fl diagram f Instrum t Air Syc em is s n
9 . ** -1. in F ure ' {

Instrume air is su lied ~by t* , 100% c city in ument aircompre ors. The o= pressor ntakes a in an rea freecorr sive contam ants and zardous ses. Do stream of acha compresso the ho compres d air ows thre an
,

tercooler nd water separator before scharging nto an E
instrumen air rec ver. T afterc 1er cool the hotcompres d air to athin 10' of the rbine Bu ing CoolinWater System ( CWS) -ter rature, nd the ter separa rre ing any ' ter cond sed in cooling ocess. Th air| ceivers s- th out a pressur surges. snstream of e airreceivers he inst ent air dried to dew point 35'T too
39'F by our refri rated ai dryeru. addition, siccant air

'

dryer are prov ed on t linec go'._ outside building
I dr the. air o a d ign dew int of F. After he-

frigerate air drye the air s passed t1 ugh filter hich
,

filter o partici s larger t n 3 micron Downstrea of the.

filter the i trument headers supply inst ment airthro ,nout t plant. At each ir operat valve ori erument.t air is f ered again .hrough a fi er-regulator.
v

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 Figur?
9.3.1-1.

The Instrument Air System 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 equipment 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 reteiver, and an instrument air dryer connected in series.

.

Each compressor is of oil-free, water-cooled design and is capable.

of providing 100% of the instrument air requirements for the
generating unit. Cooling water is supplied to the comi .essors f rom
the Component Cooling Water System (CCWS). 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
5 microns (pm). The compressor intakes are located in an area free
of corrosive contaminents and hazardous gases.

During normal plant cperating conditions, one of the compressors is
selected for continuous operation while the other compressors serve
as standbys and start automatically if the continuously operating
compressor cannot meet system demand. The compressor controls are
designed _t o allow continuous operation of any number of the
compressor motors with the compressors automatically loaded and
unloaded in response to system pressure. The controls also permit
automatic start and stop operation of any number of the compressor
motors in response to 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 decrease below the minimum
required system operating pressure. A compressor switching
arrangement allows any one of the compressors to be chosen as the
bate compressor 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 room.

Downstream of each air compressor, the compressed air flows into an
instrument. air receiver. The air receivers dampen pressure*

i

fluctuations and serve as a pressure reservoir for sudden demands'

o n' the - system. The air receivers are designed with adequate
reserve capacity to allow time for standby compressors to start and

| recharge the air receivers to operating pressure following a
compressor trip. Control room indicators are provided for
individual air receiver temperature and pressure to allow remote

!

. .
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9.3.1.2.1 Instrument Air System (CESSAR-DC Page 9.3-1)

INSERT li (CONT'D)

monitoring of system operation status for each supply train on an
on-demand basis.

Downstream of the air receivers the instrument air passes through
an instrument air dryer before being distributed to the instrument
air piping system. Each air dryer is equipped with a coalescing
prefilter, an air dryer assembly, and an afterfilter connected in _

series which are capable of drying the compressed air to a dewpoint
of -40*F at line pressure and filtering the air of hydrocarbons,
water aerosols, and prrticulates greater than one micron in size.

Downstream of the air dryers, the four instrument air trains are
headered together and connecting distribution piping supplies
instrument air throughout the plant. The instrument air lines
penetrating the containment have an electrically operated isolation
valve located outside containment which is installed in series with
a check valve located inside the containment.

_

0
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CESSAR DESIGN Attachment ALWR-346camnemou
a u.t w. n4

1,M
i
:

In e eve of low strument ir pressur., the Stati Air i )
.

S tem w automa 'cally sup y air to the Instrur nt Air '

ystem. This air will be pplied t ough two o removalfilte to the i trument a compresso , discharge P ader.
bulk ai- supply to he conde ate polishi domineraliz s

T -

ill come ff the i trument a compressore discharge der;
upstream _f the ins ument air ryers. Two heck valves sith atrap b . ween them ill be pro ded in this upply line prevent

ekflow p 'ater into .e Instrumen* Air System.the
^

9.3.1.''. y
^v y =

2 Stat on Air ystem

Sta on al is upplie- by t o, 100% capaci y stati airco resso D wnstre . of >ach a' compr snor, te hot [.

mpress .1 air . l t .. s . rough n after cler ar water paratorefore ischar ing to a s tion ai roccive The af.ercooler.

cools he ho compr ssed a4 to wit in 10'T f the ce ventionalTBcw temp ature and t water separato removes any wate>

con ensed n the cooling rocess. The ai receiver smooth o tar pres are rges. ownstre .4 of tr air r civers, he
e

e.ation ir her ers ca y static. air thr-ughout th plant.

9.3.1 2.3 Brea ling Air ystem

Br thing air is upplied ,y two, O S. capac'ty breat. ng airc mpress .s. Do stream o each co. pressor, t.he compr ssed air'. lows 4 rough .ree filt rs, an tercooler and dr >r befor-discha ging in+ - a breat ing air r ceiver wb ch serve to smoc! out e air f ow. The .eceiver ischarge ines joi~ and sup .ybre .hing ai to vario's locatic.s in the uxiliary uilding andin 2de the ontainmen .
_

9.3.1.3 Safety Evaluation 06tdTP AMD ADC)
ItJSE42.r 4

The Compressed Air System in designed to provide dependable
sources of corpressed air for all plant uses. Sufficientredundancy is provided to give a high degree of reliability to
the air supply at all times. Sufficient air receiver capacity isprovided to meet system high air demand transients.

allure of the Compressed Air System will not render any safety
system equipment or its function inoperable. A loss of'

instrument air during an accident or plant blackout would cause
all pneumatically operated valves in the station which areessential for safe shutdown to fail in the safe position.
Therefore, the Compressed Air System is not relied upon for any
safe shutdown or accident mitigation function.

AOP l QCAM27 2

Amendment E
9,2-2 December 30, 1988
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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 by
two, oil-free,100% capacity station air compressors. Each compressor par knge
contains an intercooler, aftercooler, 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 automatic drain valves. Downstream of the compressors the air
flows to air receivers which serve to smooth out pressure surges. The air is
then dried by one of two redundant station ah dryers prior to being
distributed throughout the plant 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, 2001 capacity breathing air compressors. Each
compressor package contains an intercooler, aftercooler, and moisture
sepamtors. The compressors use cooling. water from the TBCW h .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 tJ meet ANSI /CGA G-7.1 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 (CESS AR-DC Page 9. 3-2)

JJ{ SERT - 2 :

Sha Instrument Air System, Station Air System, and Breathing Air
Stems are non-safety related systems with the exception of the
,ntainment isolatien portion of the systems. The containment
Jolation valves and associated piping are designated Safety Class
Seismic Category I.

.

9
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gTh inst ment r comp snors d air d fers ca be manua ywere by th clast E dies genera rs dur g a los ofoffsi power This revisio is mad to faci tate shu own,esp ially aring control com ev untion incident ith alo a of fsite .over. .ne reli le pow source for the Elmpress .s in t s case s the C ss 1E d sel gene tors, and /the r iable coling water urce f the tercoolers,/inter olers, and oil coolers s the omponent ooling Watpf j
p

ys m. 7
9.3.1.4 Inspection and Testing Requirements

I.68.3
The instrument air system preoperational testing and inspection
is in accordance with intent of Regulatory Guide prior to*

initial operation. The air at the discharge of the air dryers ischecked and verified to have an acceptable dew point.Periodically, the air at the filter discharge is tested for dew
point and particulate contamination. Air samples are taken at
selected remote locations on the instrument air system andchecked for oil and particulate matter as recommended inRegulatory Guide and in accordance with ??i' .1-i r s

' "

(Ir? 7.;;. Adequate operating performance monitoring d by the
operator assures system integrity.

;

/. 64. 3 A+JSI/ISA- 57.b tM5(gt,tgth9.3.1.5 Instrumentation Requirements

sufficient instrumentation is provided to monitor system
performance and to control the system automatically or manually
under all operating conditions.

Amendment E
9.2-2a December 30, 1988

. _ _ . _ . , , . _ - _ _ _ _ _ _ . . _ . . - . . _ . _ _ . , _ _ _ _ _ . _ _ , , _ - _ _ _ _ _ _ - _ . . __ _ _ _ _ _ _ _



.- - - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _______ _ _-__ ___ _-_ ______ _ _ _

,

Attachment ALWR-346

IJ 4 P A7 4tv.Ilt
'

.

9.3.1.3 Safety Evaluation (CESSAR-DC Page 9.3-2a)

INSERT 3- ,

Inadvertent actuation of safety-related valver due to failure of "

the Instrument Air System will not cause any unsa'e conditions the*
preclude achieving and maintaining safe shutdown. ,"

Tne active safety-related valves having an instrument air supply
are listed in Table 9.3.1-1, " Active Safety-Related Components
Serviced by lastrument Air". These valves are designed to fail in -

the safe position on a loss of instrument air to the valve
actuator. The fail safe position of these valves takes into
account any inadvertent actuations which may occur from loss of
instrument air, to insure the ability to achieve and maintain safo

. shutdown. This is evident from the following review of the safety
function of the valves listed in Table 9.3.1-1 and the systems
containirg these valves.

As listed in Table 9.3.1-1, the majority cf the pneumatically
operated valves with an active safety funct ion are containment
isolation valves. .y design, the containment isolation valves are
required to close following a design basis event. These valves
have been determined to be nonessential for achieving safe shutdown
and are designed to fail in the closed position. Inadvertent
closure of the air operated con *.ainment isolation valves due to a
loss of instrument air would have no impact on the plant's ability
to achieve and maintain safa shutdown.

Inadvertent closure of the main steam isolation valves ('tSIVs) and
main feedwater isolation valses (MFIVs) due to a loss of instrument

_

air would cause a reactor trip. The Emergency Feedwater Sy3 tem
9 (EFWS) and atmospheric dump portion of the Mair. Steam System would

be available to % ring the plant down to shutdown cooling entry
conditions. Consequently, no unsafe conditions would result from
inadvertent closure of these valves which would preclude achieving
ar'd' maintaining safe shutdown.

The EFWS contains pneumatically operated valves with an active
safety-related function. The steam supply isolation valves and
steam supply bypass isolation va; ves permit steam flow to the steam
driven emergency feedwater pump turbines. A loss of instrument air

will cause these normally closed valves to fail safe in the open
position allowing steam flow to-the EFW turbines. Inadvertent*

opening of the valves due to a loss of instrutent air will start
the turbine driven pumps and thus does not render the EYWS
inoperable. With the valves in a failed open position, initiation
of the EFWS is possible. Therefore, a loss of instrument air to
these valves will not result in an unsafe condition or impede safe
shutdown.

-. ._ . _ _ - _ - _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _
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9.3.1,3 Safety Evaluation (CESSAR-DC Page 9.3-2a)

INSERT 3: (CONT'D)

Unintentional actuation of the active, air operated 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*

isolate nonessential portions of the system are not required for
safe shutdown. As nonessential isolation valves, they isolate
portions of the CCWS which are not required 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 and accident mitigation. Excessive
flow is prevented by use of travel stops on the valves should they

.

fail open.

The pressurizer spray control valves on the reactor coolant system
are not required for safe shutdown. The safety depressurization
system provides a safety grade means for depressurization to
achieve safe shutdown.

The letdown isolation valve and letdcwn backup isolation valve on
the Chemical and Volume Control System (CVCS) are system isolation
valves and are not essential to achieving safe shutdown. These
valves fail closed on 3oss of instrument air. This is their safe
position which prevents further letdown should there be a break in
the letdown line.

The instrument air compressors and air dryers can be manually
powered by the Non-Class 1E Alternate AC Source Standby Power
Supply during a loss of offsite power. This provision is made to =

.

facilitate shutdown, especially during a Control Room evacuation
coincident with a 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.

.

I
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Ficure 9.3.1-1

Instrument Air System Flow Diagram
.

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

.
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taste 9.3.1-1 (Page 1 et 6)
-

t
*

' ACTIVE SAF ETY-ik'tATED COMf"ONENTS SEfWICED BY INSTRUMENT AIR

j. COMIONENT CESSMLDC'. . DESCHPTION ' - SAF ETYMLATED NOfWAL t OSS OF AIR SM E
;NtAteER_. ' FIGtNE AcilVE FUNCitON POStilON FAfLED POefi10N PoetTION,

| MAIN STEAM SYSTEM '

i ' f,

' SG-140 10.1-2 Main Seearn koletion Vafve Cor* air, ment holatlon ' O C C
i'

'

!

SG-141 10.1-2 Main Steom isolation Vh Contamment teotation O C C' ;

|. 90-150 10.1-2 Mah Stsam isolation Valve Containeet teolation O C C
j' > .. i
j SG-161 '10.1-2 Mmin Steam hotation Vafve Containment lectation O C C y
| 12 t

ij- 90-183 10.1-2 MSfV Bypass Valve . Containeront teotation C C C y
1: B

j
.

!SG-169 10.1-2 MSIV Bypase Valve Contam-amat laeda:6on C C C
! et
j MAfN FEEDWATER SYSTEM '

4 >
t SG-130 10.1-2 Main Feedwater hotation Valve Contahment hotation 'O C C U i
1 e
t il -

SG-132 10.1-2 Main Feedwater kolation Valve Containment footation O C C - [
A4 '

SG-135 '10.1-2 Mah Feedwater teolesen Valve Contahrnent peofation O C Ci * '

I
t L

* SG-137 10.1-2 Main Feedwater Wdation Valve Containment hotation O C C '

i . . . f
SG-172 10.1-2 Males Feedester 16c8ation Valve Containment kobsson O C C [; 7

1
-

iSG-174 10.1-2 Main Feedwatst isotaiton Vahre Contaktment Isolation O C C
'

' SG-175 10.1-2
.

.

i
4 .

Main Fe Wwetee lsotation Vabe Containment loolaSon O C C
' P +

P |e a
h. SG-177 10.1-2 Main Feedwater leolation vah e Containment kolafton O C C D -I
4 '-

3 O !
j EMERGENCY FEEDWATER SYSTEM '

. ;
g. - 1

< EF-108 10N9-1 Steam Supply toolanon Valve Supply Swam to EFW Teb C O O D
3

.

,

EF-109 10.4.9 1' Steam SuppWoolation VaJe Supply Steam to EFW Turb C O O [,

1, . . i.

4 -L;
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TABLE 9 3.1-1 (Fage 2 of 5) .

'

ACTfVE SAFETY-fEIATED COMPONENTS StJMCED BY IN5immtOIT AIR
7

COMI M NT CESSAf0DC DESCfWilON SAF ETY-ff*ATED NOfmAl_ (OSS OF AIR SAFE.

, NUMIEll_ FIGUfE - AC1_fVE FglON l'09fil0N FAKED POstilOct PO9figuN

EMEROENCY FEEDWATER SYSTEM (CONF *D)

EF-112 10.4.9-1 Steam Supply Bypase leolVaNo Prkning Steam to EFW Turb C O O I

!
EF-113 10.4.9-1 Steam L.rppty Bypass isol VaNo IViming Steam to EFW Turb C O O

COMPONENT COOLING WATER SYSTEM

> ieCC-100 921-1 CCWS lls 5A Bypase Valve System loolation C C C rt
Dr
OCC-101 9.2.2- 1 CCWS itz 1B Bypase VaNo - Sretem isolation C C C :T
3

.. m *
CC-102 92.2-1 Non Esot! Sppfy iMr tool Valve tool Non Eseil CCW Flow 0 C C 3

0
.

CC- t 03 9.2.2-1 Nori Eseil Rtrn fMe tool Valve fool Non Eseil CCW tidre O C C
>
t*CC-110 9.2.2-1 3DCifs 6 ControlValve Flow Contml C O O M -

/J
l +

CC-112 9.2.2-1 Spent Ftsel Pool CW Ctrl Valve Flow control C O ' O f

e
CC-122 92.2-1 Non Esotl Spply lH. leol Valve locd Non EsellCCW Flow O C- C

[
CC-123 9.2.2-1 Non Eve 11 Rtrn fMr lool Valve isol Non Eseil CCW f Mrs O C C .

CC-200 92.2-1 CCWS Hz 2A Bypsec Valve System leciellen C C C '

CC-201 9.2.2-1 CCWS tex 29 Bypase Velve System leolation C C C M
CC-202 92.2-1 Non Esed Sppy iMr isolValve to J Non EsetlCCW Flow O. C C h !

-
. . OCC-203 9.2.2-1 Non EseW Rtrn IMr leolValve - Isol Non Esett CCW PWre O C C "

-
; CC-210 92.2-1. SDC f fs 2 Controf Valve Flow Control C O O M '

CC-212 92.2-1 ' Spent Fuel Pool CW CtrlValve Flow Control C O O

CC-222 92.2-1 Non EseIl Spply fMr tool Valve tool Non Esett CCW Flow O C C
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T AllLE 9.3.1-1 (Po9e 3 of 5) -

,

AcilVE SM ETY-M1 Alt D COMPONENT S SEfMKD BY INSTHUMENT AIR,.

; COMf'ONENT CESSMi-DC DESCHIFTION ' S V ETY-KLATED NORMAL' LOSS OF AIR ' SME
j __ NUMfEH F10URE ACTIVE FUNCTION POSFitON FAILED POOM PostilON

i COMPONENT COOLING WATEH SY 3T EM (CONT'D)

CC-223 9.2.2-1 Non Ess11 Htm IMr Isos Valve leal Non Essti CCWIMrs 0 C C-

HEACTOR COOLANT SYSTEM

IE-100E 51.2-3 Presourtret Spray CtrlVafve System lootation C C C ...
.

,

i
. . rt'

HC-100F 6.1.2-3 Preneurtzer Spray Ctrl vake System lootation C C C ft -

| *
< n
- CllEMICAL ANO VOLUME CONTnOL SYSTEM 7|. B

a
Cll-505 9.3.4 - 1 (1CP C80 Containment isol Volve Con'ainment lootation O C C D

tt

Cl5-506 9.3.4-1 11CP CBO Containment teof Vahre Conta6ntrent isolation O C C
i >

td*

j Cil-615 9.34-1 Letdown isolaston Valve System leolation O C C 5
W
I

Cll-6 t 8 9.3.4 -1 Letdown Bactup leolation Valve System isciat6on O C .C y
m

Cll-623 9.3.4-1 totdown Containment tool Vefve Containment fsolation - O C C

CH-500 9.3.4-1 fET isolation Volvo . Conta8nmentler% tion OC C C

Cll-681 9.3.4-1 - HOT Suetion kolesion Velve containment Boolation OU C C-

y
CH-580 9.3.4-1 fWWS ts HDT leolation Velve Containment isolation C C C

SAFETY INJECTION SYSTEM p
-

OSI-882 6.3.2-1 A StT FalDrain Civ Containment leciaWon C C C. -

-
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TAIKE 9.3.1-1 (Pege 4 of 5)
|

ACTIVE SAFETY-K1ATED COMPONENTS SERVICED SY INSTMJMENT ant

COMPONENT . CESSAR-DC : DESCHit'IION ' SAFETY-KtATED N0fMEAL LOSS OF AIR SAE t4

NUMBER- F100K ACTIVE & UNCTION ' POStiION - F AllED PO5fi1096 ' POSITION ;e

4

CONTAINMENT PURGE SVSTEM

i
:

IB Vol Cont Putgo Sye Sppy #1 ''

- . 9 4-e Outs 6de Containment teoletion C C C L

- 9.4-6 Inside . Containment leolation C 'C C 't

:P -
.

rt
, HI VolCont Purge Sys Spply #2
!

' et .
>,

a.

f. - 9.4-6 Outelde Containment isolation C C C y
O

;
a 9

(D '

,
- 9.4-6 Inoldo Contelnment lootation C C C :3 '

i rt

! tA VolCont Purge Sys Enhet #1
* >.

t*
,

I
- 94-6 . Outelde ~ Containment Isolation C C C :C -

; W
I'

7
- 94-6 Inside Containment isolation C C C- W

i. .t> .

&
| HI VolCont Purge 9ye Enhet #2 i

! u 1~

9.4-4 Outelde Containment teodosion C C C.
-

- 9.4-6 - inside Contalnment Isolation C C C
}

-

j. Ln Vol Cont Purge Sys Supply g
.

,
r

1 - 9.4 -6 ' Outside Containment loolation C C C p ;
i

02 '

Lo VolCont Purge Sys. Exhavet:

!.
g.-

- 9.4-6 Outskie Containment tecto#on C 'C C

-- ' 9.4-6 . Ino6de Containment tooletion .C C C,
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TABi E 9.3.1-1 (Page 6 of 6)
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Ouestion 410.115

a. The figures provided in Sect. ion 9.3.3 do not indicate
where changes in system component safety classification
occur. In particular, Figure 9.3.3-1 does not show the

,

classification for the containment isolation valves and
penetrations. Additionally, the check valves which
provide backflow protection for areas containing safety
related equipment should be Safety Class '3 and Seismic
Category I. The classification for these components
should also be provided on the appropriate figures,

b. 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 required to control
these pumps must also be identified as being safety
related since the pumps provide flood protection.

c. The text and Figure 11.2 indicate that there is a
separate equipment drain system, discharging to the
Equipment Waste Tanks. However, the drainage 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& ids
are provided, particularly the Turbine Building 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+, If so, provide
system descriptions, safety evaluations, and P& ids for
these portions of the system. If these portions are to
be considered beyond thA scope of the standardized
design, provide a set of interf ace 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.

d. Figure 11.2-1 refers to Auxiliary and Fuel Building
discharges to the equipment 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.

i

|
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Response 410.115

a. 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.

b. CESSAR-DC Section 9.3.3 will be revised to indicate that
the Reactor Building Subsphere floor drain 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 cafety classification
of the system. These revisions will be included in a
future amendment to the System 80+" CESSAR-DC.

c. The Equipment and Floor Drain System is within the scope
of System 80+. As the text and Figure 11.2-1 indicates,
the equipment drain system is a segregated drain system
to ensure separation of equipment waste-quality liquid.
As stated in CESSAR-DC Section 11. 2. 2.1, . Figure 11. 2-1- is
a simplified process 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
equipment and floor drainage systems are discussed in
CESSAR-DC Sections 9. 3. 3. 2. 4 and 9. 3. 3. 2. 5, respecti vely.
Additional information concering the turbine building
floor drain sump is given in CESSAR-DC Section 9.3.J.2.
The design commitments for these portions of the system-
are given in the above CESSAR-DC Sections,

d. 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 be 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.

2
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Reactor-coolant quality water frem valve and equipment leakoffs, E

drains, and reliefs within Containment- are - collected -in theReactor Coolant Drain Tank. The tank is part of the CVCS System
and is described in Section 9.3.4.-

Low radioactivity condensate from the Containment Coolers is
routed to and collected in the Containment Cooler CondensateTanks. Figure 11.2-1, Sheet 7 is a simplified flow diagram of
the containment cooler condensate liquid waste management system.
Condensationi 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

Figure 9. 3. 3-2 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 quadrant of the building. No
common ' floor drain lines are provided between quadrants or
divisions.

Each quadrant is provided wii.h a floor drain sump, independent of
the sumps serving the other quadrants. The separate floor drain
headers empty into the samps, each of which is equipped with two
100%-capacity sump pumps. The sump pumps operating automatically I

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 floor drain isump pumps are safety
grade pumps required to collect leakage from the Engineered
Saf ety -Feature (ESF). pumps and to prevent flooding of the ESF
pump rooms. The pumps are normally powered from their respective
quadrants electrical channel. In 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 65+0. This assures each- trair. of safety-related
equipment necessary for safe shutdown is isolated from a
potential 1 flood- occurring in an adjacent quadrant. Above
elevation'65+0 the subsphere is physically separated divisionally
such that a potential flood in one division is prevented from
flooding the other division. Curbs are provided at the higher,

elevations to further- aid in the prevention of cross-flooc'ing.
Backwater valves throughout the floor drain systet prevent
backflow into safety-related equipment areas. Ba.4wtr r' '.n3 Ne
.L, s: M t nt n n ty Syr:f - ri.,& v Q MCsLV g,% Sa Qn 5,

Amendment I
9.3-24 December 21, 1900
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The Reactor Building Subsphere equipment drains are directed to
the Equipment Drain Tank or the Equipment Waste Tanks depending
on waste quality and activity.

.

9.3.3.2.3 Nuclear Annex

The Nuclear Annex is composed of five areas:

1. Control Complex Area
2. Fuel poo? \rea
3. Maintenance / Outage Area
4. Main Steam Valve Houses
5. Diesel Generator Buildings

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 iJ divisionally separate
having no common 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 pumps which pump the collected sump wastes to
the Floor Drain Waste Tanks.y

Tn-e m-
sThe equipment and floor drains of the Diesel Generator Buildingsv I

gare 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 grade sump pumps. These ,~

diesel 'enerators' pumps are required to prevent flooding of the g
> and are powered from the diesel generators in the event o f , 'los s -
of offsite power. Floor drain vastes are directed to the' Floor,

Qrain jjj,

The Main Stehm Valvc House is provided with its own floor drain
sump to collect floor drainage within this area of the Nuclear
Annex.

Recoverable reactor coolant quality water outside the Containment
Building from selected equipment drains, valve leakoffs, and
equipment reliefs drains to the Equipment Drain Tank in the
Nuclear Annex.

t

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

,

l (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
| 9.3-25 December 21, 1990
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9.3.3.2.5 Radwaste Building

The Radwaste Building equipment 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 sump is provided with two full capacity sump pumps
which automatically pump the collected waste to the Floor Drain
Waste Tanks.

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

9.3.3.3 Safety Evaluation

The Equipment and Flocr Drainage System has been carefu.ly and'

rigorously designed to accomplish the necessary segrego. ion of
liquid wastes as required by the Liquid Radwaste System.

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

Sump pump capacities are sized large enough to handle the maximum
leakage rate into their respective sumps. Operators will be

1alerted of abnormal quantities of water being released to thee
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 4

applicable component areas.

All piping capable of flooding components needed for safe
shutdewn and accident mitigation is designed for Seismic Category
I. This minimizes the potential for flooding safety-related
components. ,

yd 1.n:1iJ-d in5mWcrht.ri.n- W|q CIL5 5
'

The Reactor Building Subsphere floor drain, sump,s' collect-seal
Jeakage-f rom- the-ESF-pumps dre-the pumpsgare ety--g rade to
prevent flooding of the ESF pump rooms. The pumps are powered
from the diesel generators in the event of loss of offsite power,
cp s- f- ., _ , f ,, -- e ^e
The Diesel Generator Building floor drain sump. pumps are safetym
grade to prevent flooding of the diesel generators. These pumps_are also powered from the diesel generators in the event of loss

b9f f
N'

The Nuclear Annex and Reactor Building Subsphere divisions are
physically separated such that flooding of one division will not
affect the other division. The Reactor Building Subsphere is '

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

Amendnent I
9,3-27 Dece='or 21, 1990c
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Ouestion 41% 316
(9.4.11

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

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

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

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

e. What~ the design values for air flow rates for allare
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,

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

g. Regulatory Guide 1.52 specifies placement of HEPA filters
before 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,

h. Are--the ducts leak tested in accordance with ASME/ ANSI-
H509?

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

j. 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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k. Table-'3.2-1, titled, Classification of Structures, ;

Systems and Components, does not list dampers _for_the
control building system. Is the table, as provided in
Amendment 1, complete for all . ventilation systems and all

'

components? If not, provide a complete listing of
ventilation system components required in Table 3.2-1.

Egsponse 410.116
(9.4.11

,

-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.

b. 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.

c. T h e - s m o k e ,- toxic gas and radiation monitors for the
Control Room HVAC System are shown on the attached mark-
up of Tigure 9.4-2.

d. Yes, they_are-the flows through the recirculation units
for their respective areas.

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

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

g. 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.

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

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

j. The control building is a Seismic Category I structure.
.

The control-building is included in the Nuclear Annex
Building Structure in Table 3.2-1.

k. The Table 3.2-1 wi'11 be completed and included in a
future amendment to CESSAR-DC.

r 2
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-These-_ responses _will be incorporated into CESSAR-DC Section
9.4.1 in a future : amendment. A markup of this _ set: tion is
attached.

..

;
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In the event of h fire, area f r detectors will sotad an alarm
in the control 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 Diesel Buildings are ventilated,
heated and cooled 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

'

Building ventilating fans are available for smoke control.

Table 9.4-3 tabulates the RCS insulation heat loads within the-

Containment,
y

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

Table 9.4-5 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 Lontrol Building Ventilation and Air Conditioning 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 g
control building area during post-accident shutdown. These
systems are designed in accordance with the requirements of
General Design Criteria 2, 4, 5, 19, and 60. Refer to Section
6.4 for further infor c tion regarding control room habitability.
The control building :onsists of the r.lin control room, the
technical support center, the computer room, the electric
switchgear rooms, offices, and mechanical support equipment areas
is shown on Figure 9.4-2. Tne M Teal S ild ^J !s - s'els-: c cc:tcyer |

'

: stracur c.

The control room, and other support areas are designed to
maintain approxi aately 73*F to 78'F and 20% to 60% maximum.

relative humiditv. The battery room is designed to maintain
approximately 77 F. The mechanical equipment room is designed to
maintain a maximum temperature of 104*F. All other areas are
designed to maintain a maximum temperature of 85'F. These
conditions are maintained continuously during all modes of

Amendment I
n.4-2 De s rcr ~ 1 19Ce
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operation for the protection 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 control room and the connecting
offices is provided to pr7 vent entry of dust, dirt, smoke, and~

radioactivity originating outside the pressurized zones in
accordance with the intent of NUREG-0700 requirements.
Fressurization is maintained slightly positive relative to the
pressure outdcors and in surrounding areas.

Outside air for pressurization is taken from either of two
locations such that t. source of uncontaminated air it available
regardless of wind direction. Each air intake is located as far
away from the diesel generator exhaust as practical. All outside
air is filtered.

Each outside air intake location is monitored for the presence of
radioactivity, toxic gases, e.a., chlorine, and products of
combustion. Isolation of the outcide air intake occurs
automatically upon indication of high radiation level, high
chlorine concentration or smoke concentration in the intake.
Should both 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.

doki
EEach outside air intake is provided with -a 4 tornado isolation

!dampers to prevent depressurization of the control room and the '

control room area during a tornaco.

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

All essential air conditioning and ventilating equipment,
ductwork and supports are designed to withstand the safe shutdown
earthquake. In addition, this equipment is protect 2d from the
effects of internally generated missiles, pipe breaks and water
spray. Essential electrical components ret. ired for the heating,
cooling, and pressurization of the contal room during accident
conditions are connected to emergency Class 1E standby power.,

Instrumentation is provided for the air conditionim systems to
control and indicate the temperature, and to indicate
radioactivity levels. Early warning ionization-type smoke
detectors are located in the supply, return and outside air
ductwork serving the Control Rocm Area Ventilation System.

Amendment E
9.4-3 December 30, 1988
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particulates and potential radioactive iodines from a portion of
the return air, and delivers the filtered air to the inlet of the
main air-handling unit.

The Technical Support Center air-handling system consists of an Eair-handling unit, return air and smoke purge fans, and anemergency filter unit. The computer room air-handling systemconsists of two 100% air-handling units and associated fans.
Both the Technical Support Center and computer room air-handling
systems are non-safety and non-scismic.

The balance of control building air-handling systems consists of
two redundant air-handling units, each with roughing filters,
essential chilled water cooling 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 equipment roomn.Chilled water is supplied from the essential chilled water
system. Each Division also contains redundant battery rooms with yf an operating continuously toeprevent--bu-i-l<iup-of-hydrogen--femes,
The safe shutdown; area is served by Division II.

2wh :n w w ar m .o acM;.m sea ; r ;c p e ecc + u

Return air from the various essential electrical equipment areas
is mixed with a portion of outside air for ventilation, is
filtered and conditioned in the air-handling unit, and isdelivered to the rooms through supply ductwork. Duct-mountedheating coils provide final adjustments to temperature in
selected equipment rooms. E

The Operation Support Center, Men's Change, Women's Change, Break
Room, Shift Assembly and offices, Radia* ion Access Control two
non-essential Elec. Ras, t.;fDM control and Cas. and Sec. Group
areas all are served by an individual air handling unitconsisting of a centrifugal fan, non essential chilled water coil
and roughing filter. I

As shown on Figure 9.4-2 all of th;se L;eas can receive outside
air from the cleanest of two sources described for the controlroom. The roof exhaust fan shown serving the men's change, the
women's change and the break room is actually located
approximately 80 feet from the outside air intake.

.

9.4.1.3 Safety Evaluation

! The air-handling system serving the control room proper consists
j of two completely redundant, independent, full-capacity cooling E

| systems. Each system is powered from independent, Class 1E power'

sources and headered on separate essential chilled water systems.
|

|

Amendment I
9.4-6 December 21, 1990
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Equiprent capacition are selected based on conse:rvativeevaluations of heat-producing equipment and conservativeassumptions of nojacent area temperatures. llormally, the control ,room temperature will be maintained at upproximately 74*T. Theesign basis upper limit of 85'r is set to insure reliableperation of the electronic equipment.

Both, the Technical support Center and cortputer room air-handling
systems are non-safety and non-seismic. Failure of either does
not compromise other safety-related air-handling systems or
prevent safe shatdown.

The balance of the control building air-handling system consists
of two independent, full capacity systems. Each system serves
the associated train of essential electrical equipment creas.
Each system is powered from independent Class 1E power sources
and served from separate essential chilled water systems.Equ'.pment capacities are based on conrervative evaluations of
heat-producing equipment and conservative assumptions ofsurrounding area temperatures. 11ormally, the electrical
equipment areas will be maintained at approximately 85'r, The
design basis upper limit of 104*r is based on standard ratings
for elsetrical equipment.

he control room rmargency recirculation system consists of two
corapletely redundent, independent, full-capacity filtration
systems. Each system is powered from separate Class 1E power
sources, and is capable of providing the required cleanup effect.
The dose assessment assumes the failure of one complete train of E
the emergency circulaticn system.

r- re nem ice or t em
|All essential components of the control eMipment area
i ventilation systems are designed as Seismic categor. I equipment,
| and will remain functional following a safe shutdown earthquake.
LIntake and exhaust -tructures are protected fromtornado-cenerate3}cor wind generated missilesN Isolation valves. ,

*""'a~1n the milii~ control room intake, relief and' exhaust points are
designed to withstand pressure differentials of a postulated
tornado. 11 0 coraponenta are subjected to flooding by virtue of
the locatior within the control building.
Redundant ecmponents are physically separated, and none aresubjected to pipe break effects such as pipe whip or jet'

impingement. Components are designed and constructed so that
exposure to a water-spray environment will not prevent performing
the required safety function.

All essential components of the control equipment area
ventilation systems arc powered from Class 1E, diesel-backedpower sourcos. Capacity of the contro) room air-handling system

Amendment E
9.4-7 December 30, 1988
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9.4.2 ruel Building Ventilation System

OJeation 410.117

a. Provide P& ids which show redundant monitors.

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

c. System diagrams indicate that the filtration system by-
passes employ a single damper. Ilow is this feature i
reconciled with the single failure criteria? >

d. Tabic 8.3.1-2, titled Division I class IE Loads, does not i

list the fuel building ventilation system fans or
'

filtration syntem heaters. Is this-tabic complete?

e. Regulatory Position C.2 of Regulatory Guide 1.52
specifies use of IIEPA filteru before and after carbon |
adsorbers. Provide a justification for the use of a' ,

singic llEPA filter in the proposed design.

f. Is testing in accordance with ASME/A!1SI AG-1-19A8- -

equivalent to testi.19 in accordance with ASME/A!1SI 11509
& liS10?

1

Response 410.117

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

b.- The design does not have any component under the t

jurisdiction of the ASME code ref erred to in the SRP. The !
-in-service testing program will be implemented in

'

accordance with 10 CFR 50, Appendix B, Section XI-to
allow in-service testing as required- by applicable
standards and codes.

c. The bypass damper will be administrative 1y 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.

d. The current tables 8.3.1-2 and 8.3.1-3 will be revised as:

ishown 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.

,

t

*
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e. HEPA 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.

f. Testing section of ASME/ ANSI AG-1-1988 is incomplete.
ASME/ ANSI H509 and N510 are referenced in Section
9.4.2.1.1.

This response is being incorporated into CESSAR-DC Sections
9.4.2 and 8.3.1. A markup of these sections is attached.

.
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B. Maintain a suitable access and working environment for
personnel.

C. Heintain the fuel handling and storage building at a
negative pressure relative to the atmosphere to minimize
outleakage.

The fuel-handling building exhaust system is designed to mitigate
the consequences of a postulated fuel-handling accident. Dose at
the site boundary shall be well within the values of 10 CTR Part
100, consistent with the Standard Review Plan 15.7.4.

The exhaust side of the Fuel Handling Area Ventilation System
consists of two 100 percent exhaust systems. Each exhaust system
consists of one 100 percent capacity filter train and fan. This
meets the single failure criterion. Switchcover between filter
trains is accomplished manually by the operator. Electrical and
control component separation is maintained between trains.

All essential fans, filters, dampers, ductwork and supports are
designed to withstand the safe shutdown earthquake.

EEssential electrica) components required for ventilation of the
fuel handling area during accident conditions are connected to
emergency Class lE standby power.

In order to control airborne activity, the ventilation air is
generally supplied directly to the clean arear and exhausted from
the potentially contaminated areas, creating a positive flow of
air from the clean areas to the potentially contaminated areas.
eTt4 SERT 1.

N Fuel Building Ventilation System will be in operation
whenever irradiated fuel handl!ng operations above or in the fuel
pool are in progress. The design temperature range for the fuel |I
building is 40*r to 104*r.

The Fuel Building Ventilation System is located completely within
Ea Seismic Category I structure and all essential components

(exhaust filter trains, exhaust fans, exhaust ductwork) are fully
protected from floods and tornado missile damage, internal

Imissiles, pipe breaks and whip, jet impingment and interaction
with non-seismic systems in the vicinity. The outside air intake
opening for the ventilating air supply unit is protected by
missile shields above and in front of the opening.-

E

This system is designed in accordance with the requirements of
General Design Criteria 2, 5, 60, and 61.

.

Amendment I q.

9.4-10 December 21, 1990 l
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9.4.4 Diesel building Ventilation System

Qggntion 410.118

a. Provide a diagram that includes the intake and exhaust
vents, fans, dampers, heating / cooling elements, filters
and other major system components. The diagram should
provide some indication that air flow patterns will
provide effective heat transfer to the exhaust air.

b. What is the elevation of the fresh air intake vents?

c. Is the building built to Seismic Category I standards?

d. Provide a description of the diesel generator space
heaters identified in Table 8.3.1-2.

Response 410.118.

a. Attached are the Air Flow Diagrams for the Diesel
Building ventilation System identifying the major
components for NRC review. The System 80+" General
Arrangement Drawings are currently being revised. The
revision will include location of all taajor components
within the Diesel Generator Building. The revised general
arrangement drawings will be included in a future CESSAR-
DC update.

b. Fresh air intake vents for the diesel building
ventilation system will be shown on the revised general
arrangement drawings.

c. Yes, the building will be built to Seismic Category I
standards. It is classified as Seismic Category I- in

Tabic 3.2-1 of CESSAR-PC.

d. The diesol generator space heaters are electric _ space -

heaters carrying an electric current through a resistance
coil with a f an 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 selected to avoid-
potential fire hazards. Upon failure- of the diesel,

generator space heater to maintain the diesel rooma

temperaturc above 40*F, the associated diesel generator
is started administrative 1y_ to provide a substitute
safety-related source of heat.

This response is being incorporated into CESSAR-DC Section
-9.4.4. A markup of this section is attached.

.
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- 1



_ _ _ _ ._

Attachment ALYR-346
.

~

CESSAR nut"icuiou * * ' " " " '"'

When the diesel generator is shut down, the ventilation system
can be manually activated if necessary to provide cooling for

Emaintenance or testing access. A low room temperature setpoint
will shut down all fans in order to limit the minimum room
temperature to 40'T and prevent freezing. Unit heaters will be
installed to hold the room temperature above 40'F. I

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.

9.4.4.3 Safety Evaluation

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

Each diesel generator building ventilation system has sufficient
cooling capacity to maintain the diesel room at 12 0 * r or below
with the diesel operating at rated load and with ambient outside

design air temperature as shown in Table 9.4-1. b g g p t iWeLcf-Uni +4CN v cat.W* L P c4- Ma a

heaters are cycled as necessary to maintain a minimum I

temperature of 40*F for freeze prevention. Heat losses from
equipment are conservatively estimated based c1 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 1E
electrical system capable of being fed from the associated diesel
generator.

Essential components of the diesel generator building
ventilations system are designed to seismic category I

requirements and will remain functional following a safe shutdowh E

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
in the vicinity of the ventilation equipment or controls.

9.4.4.4 Inspection and Tenting Requirements

performance characteristics of the diesei building ventilation
system are verified through the following qualification testing
of essential components:

! Amendment I
9.4-20 December 21, 1990
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Insert 1 .

The diesel generator space heaters are electric space heaters
carrying an electric current through a resistance coil with a fan i

blowing air over the cell. They are wired in such a way that the
coil is de-energized when the f an is not running. Their location is
carefully selected to avoid potential fire hazards. Upon f ailure of -

'

the diesel generator space heater to maintain the diesel room
temperature above 40'r, the associated diesel generator is started i

administratively to provide a substituto safety-related source of
heat.
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9 4.5 Subsphere Building Ventilation System

Ouestion 410A 12 ,

a. Does the design permit in-service testing of all
essential components?

b. What effect does failure of the non-essential supply fan
have on exhaust fan function? What is the air flow rate
through the exhaust filtration unit with and without the
supply fan? What is the pressure drop across the exhaust
fan with and without the supply fan?

c. What is the elevation of the fresh air intakes above
plant grado?

d. Is the system instrumented to monitor and alarm pressare
drop and flow rates as suggested in Regulatory Position
C.2 of Regulatory Guide 1.1407

c. Are_ fresh air intakes protected against adverse
environmental conditions, htgh winds, rain, ice, etc?

f. Regulatory Guide 1.52 specifies placement of IIEPA filters
before and after carbon absorbers. Provide a
justification for the use of a single llEPA filter in the
proposed design.

Response 410.119

a. All essential components in the subsphere ventilation
system are aesigned to permit in-service inspection. _

-

_b. The f ailure of the non-essential supply f an will have _no
ef fect on the safety function of the exhaust f an. The air
flow rate through the exhaust filtration-unit with the

-

supply fan not running is 5000 CFM. It is-identified in
CESSAR-DC Table 9.4-2.

c. The elevation _ of the fresh air intakes and the grado
elevation are identified in CESSAR-DC Figures 1.; 8 and
1.2-3 respectively. These are currently being revised and
will be included in a future CESSAR-DC update.

d._ Yes. A dif ferential pressure indicator controller located
across the charcoal adsorber modulates a damper

*

downstream of - the filter train-to-maintain a c:onstant
system resistance as the . filters load up. This
arrangement assures a constant system flow. liigh and low
differential' pressure alarms provide indication of any
abnormality in flow rates.

. . . . . . . .



._

e. Yes. Fresh air intakes are located in the control
'allding duct chaft and are protected against adverse
environmental conditions high winds, rain, snow, ice etc.

f. IlEPA filters will be used before and after carbon
adsorbers. The post f11ter reflected in the design is a
liEPA f11ter downstream of the carbon adcorber.

This response in 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 equipment room cooling systems consist '

;

of two completely redundant, independent full-capacity systems. :

Division I cooling system serves Division I essential mechanical !

equipment rooms, and Division II cooling system serves Division
,

Il cssential mechanical equipment rooms. Each train is powered :

from independent, Class 1E power sources. (Units with chilled
water cooling coils are heo .~ed 'on separate essential chilled
water cooling systems.) Eqa <unnt capacities are selected based
on conservative evaluations of heat-producing equipment and
conservative assumptions o'f t.djacent area temperatures. Failure
of one train may cause subsequent loss of components in the
associated rooms. The consequences of this are acceptable since

;

full redundancy of essential mechanical components is provided.

All essential components of the mechanica3 equipment room cooling
systems are designed as Seismic Category I equipment, and will
remain functional following a design basis -- earthquake. Intake
and exhaust structures are protected from wind-generated or ,

tornado-generated missiles.

Redundant components of the essential mechanical equipment room y
cooling systems are physically separated and protected from
internally generated missiles. When subjected to pipe break
effects,-the components are not required to operate because the
served mechanical equipment is located in the same space as the i

cooling components. Therefore, a pipe break in the same
mechanical safety train is the only possible means of affecting
- the cooling system.

,

The Subsphere Building- essential HVAC exhaust filter triins-
complete with particulate filters and carbon adsorbers shown in
Figure 9.4-5 are designed to limit the offsite and control room
dose within the guidelines of 10 CFR 100.
de-s---- 'C U G -e t".h 4 2. a.wd. 3

'

9.4.5.4 Inspection and Testing Requirements

performance characteristics of the Subsphere Building Ventilation
System will be verified through qualification testing of
components as follows: *

A. Essential equipment, fans, dampers, coils, and ductwork will-
be tested 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, 1957
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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 ;

designed to permit in-service inspection. -,

Insert 3 i

Fresh air intakes are located in the control building duct shaft I
and are protectec against adverse environmental conditions high
winds, rain, snow, ice etc.
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Ouestion 410.121-

(9.4.8)

-a. Provide a diagram showing all system components and
general configuration of the serviced areas,

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

ResDonse 410'.121
(9.4.8)

a. The diagram of the Station Service Water Pump Structure
Vontilation 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 Structuro
Ventilation System Interface Requirements which will be
included in a February,_1992, submittal,

b. .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.

,
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Ouestion 410.122
(9.4.9)

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

i

b. Provide system diagrams showing 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 I standards? ,

c. Does essential equipment function in loss of off-site ,

power? |

f. 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 t

essential equipment areas served by this system are
provided in Table 9.4-2. A markup of Tabic 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.-

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

d. The Nuclear Annex Building is designed to Seismic
Category I standards as noted in CESSAR-DC Table 3.2-1 '

Sheet-14 of 17.
- - . -

e. A loss of offsite power vill not affect the safety
function of essen+.ial equipment.

f. The Subsphere Building Ventilation System should be
Nuclear Annex Building Ventilation System.

_-
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This responno will be incorporated into CESSAR-DC Section
9.5.1 in a future amendment. A markua of this section-is
attached.

'
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C. Coils are rated in accordance with ARI standards. Coils
associated with the essential cooling units are tested in
accordance with ASME B&PV Code, Section III, Class 3.

D. HEPA filters are manufactured and tested prior to
installation in accordance w.ith MIL-F-51068. HEPA filters_

will be tested in place after initial installation and
periodically thoroafter 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 verify 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

.Tered- /
9.4.9.5 Instrumentation Appl!. cation

Instrumentation is provided to provide automatic or manual
operation of the system, both from local and/or remote locations
and permit verification that the system is operating I
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 room.

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

Temperature indication for the essential mechanical equipment
rooms is provided in the control room.

The folicwing data shall be available to determine system
performance:t.

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

Amendment I
9.4-41 December 21, 1990
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TABLE 9.4-2 (Cont'd)

(Sheet 12 of 12)

HVAC SYSTDI DESIGN PARAMETERS

Flow Rate / Unit
Operational Mode

' Area or Type Heat Lead Air Coo! Water No Units Power
Location Norisai Esserittai isystem Stu/hr tFM op_s % Lappacity Supply Egulpment

Exhaust - 3,000 - If '*4 120/460 Roof Exh.Control Bldg. X -

Toilet Fan, I HP g

ifec 120/460 Fan, I HPBattery Rs. I X - Ventilata 700 --

Battery Rm. II X. - Ventilate - 700 - 1/100 120/460 Fan, I HP

X Ventilate - 50,000 - 2/50 460 Fan, 30 HPDiesel Rm. I -

X Ventilate - 50,000 - 2/50 460 Fan, 30 HPDiesel Rm. II -

CC W %p Rm. IA x Q mtf*,3 g,y 5,C0o 45 ,,,oO ,,,j4 Cceg; (e;g>
-

AU 3 BHP F% elfer-
ccM b e %.I5 ..

># W 4S 1/100 11o/g Q;4 Caf,.

. 3 BMr M , Filfer-
a c Q l' m r % . X A - % recor fai:n3 tso,oco s,oco 4S ,j,w .

hgyS BIP p
.2 VI hmp Em. KB - ;g gec,e (gfig 2So,cco g,oco gg ,j,m , .

3SHP n,,, F fler

Amendment Ij,
' December 21, 1990
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Que!Lt i on 410 M1i

i

j With regard to the recommendations of NUREC/CR-0660, additional
j information is needed to address the following concerns.
'

i

| 1. For the control of dust in the diesel generator building
I provide assurance that instruments will be mounted in dust

tight enclosures and those requiring ventilation will be
: provided with Iiltered 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.

| 2. All instruments not required to be mounted on the engine
itself are required to be mounted on a free standing iloor
mounted cabinet to limit the effects of vibration due to

j diesel engine operation. Verify that the instrument panels
discussed in Chapters 8 and 9 of the SSAR meet this
requirement.'

,

,

3. The following should be addressed as an interf ace requirement:
,

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.'

1

i Er r r,on s e_110.12 3
!

| 1. CESSAR-DC Sections 9.4.4 and 9.S,8 will be revised to state
that the diesel building fresh air intake is located 20 feet'

above grade to minimi e the intake of dust. The diesel
generator building f resh air intake structure will be modified
to meet this requirement. Section 9.4.4 will also include a
requirement for painting all exposed diesel generator building
interior surf aces f or dust control. Marked-up ccpies of these
sections are included.

'

By providing 20 feet clearance above grade for the diesel
| building fresh air intake, sealed electrical cabinets are not ,

required in accordance with Section 9.4.5 of the Standard =

Review Plan. Dust control requirements given in Section 8.3.1 ay
of the Standard Review Plan for instrumentation required to D;

Uo$start the diesel generator t.re also met with this design. u

2. As stated in CESSAR-DC Section 8. 3.1.1. 4, the emergency diesel k
generator controls and monitoring instrumentation, with the q
exception of the sensors and other equipment that must g
necessarily be mounted on the diesel generator or its Nassociated piping, are installed in free standing floor
mounted panels which are designed for their normal vibratior k
environment and qualified to Seismic Category I requirements D

h
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When the diesel generator is shut down, the ventilation system
cari be manually activated if necessary to provide cooling for g
maintenance or testing access. A low room temperature netpoint
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 hold the room temperature above 40*F. I

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

9.4.4.3 Safety Evaluation

EEach Diesel Building ventilation system automatically main *.ains a
suitable environment in each diesel enclosure under all operating
conditions.

Each diesel generator building ventilation system hau 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 I
temperature of 40'T for freeze prevention. Heat losses from
equipment are conservatively estimated based on calculations 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 1E
electrical system capable of being fed from the associated diesel
generator.

Essential components of the diesel generator building
ventilations system are designed to seismic category I

requirements and will remain functional following a safe rhutdown E

earthquake.

Diesel generator ventilation trains are located in separate
buildings above the respectivo diesel generators. Each
penetration into the building is provided with protection from
external missiles. No high or moderate energy piping is located.

gg j in the vicinity of the ventilation equipment or controls.

4M
9.4.4.4 Inspection and Testing Requirements

Performance characteristics of the diesel building ventilation
system are verified through the following qualification testing
of essential components: |

Amendment I
9.4-20 December 21, 1990
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Ouestion 410.123

With regard to the recommendations of HUREG/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 anstruments 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.

2. All instruments not required 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
requirement.

.

3. The following should be addressed as an interf ace requirements |
!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. '

a

.

Russmee 410.123

1. CESSAR-DC Sections 9.4.4 and 9.5.8 will be revised to state .'
that the diesel building fresh air intake is located 20 feet
above grade to minimize the intake of dust. The diesel
generator building f resh air intake structure will be modified
to'meut this requirement. Section 9.4.4 will also include a
requirement for painting all exposed diesel generator building
intericr surf aces for dust control. Marked-up copies of thene
esections are included.

By m viding 20 feet clearance above grede for the diesel
bulaing fresh air intake, sealed electrical cabinets are not
required in accordance with Section 9.4.5 of the Standard
-- Review Plan. Dust control requirements given in Section 8.3.3

'

of the Standard Review Plan for instrumentation required to:
start the diesel generator are also met with this design.

-2. As stated in CESSAR-DC Section 8.3.1.1.4, the emergency diesel
generator controls and monitoring instrumentation, with the-
exception of the sensors and other equipment 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 qualified to Seismic Category I requirements.

L
_ . _ . _ _ . _ . . . _ . _ - , . _ _ _ _ _ .
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3. Section 8.3.1.1.4 will be revised to include operational
requirements for training of personnel and the establishment
of a preventive maint2 nance program. A marked-up copy of the
revised section is-included for NRC review.

i

,

,

.

h

2
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CE 'SAR-DC Mtachment (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.

,

f

*
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.

The aftercooler removes heat from the compressed intake air,
decreasing the air temperature. Cooling water flows through the E

tube sido and its temperature increases.

There are no active components in the air intake and exhaust g

system.

9.5.8.3 Safety Evaluation

The' Diesel Generator Engine Air Antake 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 accordance
with the requirements of the applicable codes. The intake E

filter, intake silencer, and exhaust silencer are ASME Section
III class 3 code approved. These comr.nents are sciamically
qualified by shaker table tests or analysis per f orr.c.! by the
manufacturer. The components are installed in the diesel

generator building with Seismic category I restraints.
The intake air plenum and the exhaust gas plenum for each diesel
generator unit are at opposite ends of the diesel generator
building. 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 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-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 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 generr. tor building
such that there is no threat to the proper operation of the y
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

Eperformed prior to initial operation.

9.5.8.5 Instrumentation Applicatig

Each diesel generator engine unit is provided with sufficient
instrumentation and alarms to monitor the combustion intake and

Amendment I
9.5 74 December 21, 1990
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6. Regulatory Guide 1.137, Section C.1.c.

7. AlfSI 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 diesel generators. |t

B. Periodic Testing
|E

Periodic testing of the emergency diesel generator meets the |1
intent of Regulatory Guide 1.108 and NRC Generic Letter
84-15. E

The emergency diesel generator is removed from service in |2accordance with approved procedures. Any maintenance work on the
diescis is performed and inspected by qualified personnel fn
accordance with approved procedures. Upon completion of
maintenance work, appropriate tests are completed to assure
operability of the diesel generator. Upon completion of testing, E

appropriate operating procedures restore the diesels to standby
readiness.

8.3.1.1.4.12 125V DC Emergency Diesel Control Power |y

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.

T!?iC7 E

8.3.1.1.5 Non-Class 1E Alternate AC Source Standby Power
Supply

The Alternate AC Source (AAC) is a non-saf ety gas turbine power 1 1
source provided to cope with Loss of offsite Power (LOOP) and
Station Blackout (SBO) scenarios. This standby unit is E
independent and diverse from the Class 1E standby emergency
diesel generators.

The AAC is sized with sufficient capacity to accommodate either
of the following load 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 loads as indicated bele,w:

1. Permanent Non-Safety X with Divisicn I only, or,

2. Permanent Non-Safety Y with Division II only.

| Amendment I
8.2-12 December 21, 1990
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INSERT 2t

8.3.1.1.4.13 Operational Requirements

The applicant shall provide a complete training program for all
mechanical and electrical maintenance, quality control, and-
operating personnel, including supervisors who are responsible for .

.maintenanca and availability of the diesel generators. The depth I'
and qualji.y of training shall be at least equivalent to that
provided .,y-the diesel generator manufacturer.

The applicant shall establish a preventise 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.

,

1
.

'
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Ouestion 410.121
,

n. 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 protection
(if provided) system surveillances." Clarify whether rtch a
system is part of the diesel generator erg No fuel oj stem,

design.

b. Section 9.5.4.2.1 states that the four fuel oil 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 justification for the apparent lack of separation.
Additionally, the location of the fuel oil recirculation
system is not identified. Is this system, and the associated
safety grade isolation valves, located above ground, below
ground,'or housed within a structure? Identify the means
provided .to protect the safety related interf aces f rom 1.atural
phenomena,

c. Provide justification for the lack of flame arrestors on the
fuel oil storac,e and day tanks as required by ANSI standard
N195.

d. No temperature indications or controls appear to be provided
for the fuel oil s'/s t em . Tnerefore, prraide an interface
requirement that will ensure that the fuel oil cloud point is
lower than the 3 hour minimum s c.a k temperature to insure
ignition as required in Reg Guide 1.137..

,

e. Figure 9.5.4-1 shows provisions for drains in the fuel oil day
tank but the text does not discuss the means to control water
accumulation in the day tank. Provide a discussion of the
control of water in the fuel oil 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 external surfaces of
buried equipment. 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 corrosion protection for the external

_ _, _. _ __ . - .. . ._. .._ .
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surfaces of buried equipment. A marked-up copy of Section
9.5.4.3-is attached.

b. Each diesel generator is provided with two half capacity fuel
oil-storage tanks. Each set of storage tanks is provided with
a_ fuel oli recirculation system. Each set of storage tanks
and the associated recirculation system is located within a
Seismic Category I structure and meets Ocparation 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
separation and location of redundant fuel oil storage
components. A marked v copy of these revisions is attached.

c. Flame arresters are not provided on the fuel oil storage tank
vents or on the day tank vents. Based on Section 30 and 37 of
the NFPA fire codes, 11 o . 2 diesel fuel oil is a Class II
combustible liquid (minimum flash point 125"F) which does not
require installation of flame arresters for either buried
tanks or tanks installed inside of buildings.

d. All fuel oil equipment is located in heated buildings (diesel
generator building - or diesel fuel storage structure) and
buried 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 Lttached.

An interface requirement will also be included in a future
amendment of CESSAR-DC for the Diesel Fuel Storage Structure
to verify that adequate heating is provided to ensure this
requirement is met.

e. Section 16.11.3 of CESSAR-DC requires the fuel oil in the day
tank to be sampled for water content every 31 days. Any
accumulated water is drained from the tLnk through the drain
connection provided on the bottom of the tank.

~

Sect an 9. 5.4 of CESSAR-DC will be revised to include this
response. A marked-up copy of Section 9.5.4 is attached.

2
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9.5.4 DIESEL GENERATOR ENGINE FUEL OIL SYSTEM

9.5.4.1 Design Bases
E

The Diesel Generator Engine Fuel 011 System is designed to
provide for storage of a seven-day supply of fuel oil for each
diesel generator engine and to supply the fuel oil to the engine, i

as- necessary, to drive the emergency generator. The system . is -
designed..to meet-the single fallure criterion, and to withstand
the effects of natural phenomena without the loss of operability.

sql:a r.. k el sw.we. Shuders
All- components and piping are located in- a seismic Cstegory I
structure (diesel generator building) except f or -the--fue-1-of-1- g

-storage-tanks--and a portion of the piping from the fuel oil
storage tanks to the day tank, which is saismically qualified and
protected. All essential- component, and piping' are_ fully
protected'from floods, 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

Thef D_iesel Genere. tor Engine Fuel Oil System is shown in Figure
9.5.4-1 (Sheets 1 and 2).

9.5.4.2.1 General

A separate and complete fuel oil storage and transfer system is E
.provided for each diesel generator engine. Two 41nderground-
storage tanks provide fuel oil 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 volume of 135,000
gallons. The site-specific SAR shall verify that this -is
adequate for the diesel = generators purchased.

Fuel oil is transferred by the~ fuel oil transfer pump from the- y

storage tanks to the day tank which is located within retaining
walls inside the diesel generator building. . The fuel ; oil

transfer pump im also located in the diesel generator building
and is typically sized for 75.gpm. The day tank has a sufficient
capacity of fuel oilJto 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 adequate
for the diesel generators purchased.

.

Amendment I
9.5-51 December 21, 1990
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ADD I MER*T 1
~

.To-p reve n t-se t ti-i ng r-s t ra t i f i c a t i on-e nd-d ete r io ra t ion -o f - the- f u e l
-oi-1-during-extended-per-iode -e-system is prov-ided-to-roolrculate-r
or-trans fer-f-14 tered-fuel-oi4. Tow-fue4-oihtanks-ftwo-half-
-capacity storaga.--tanks-per-redundant-44eself--are--centre 44y f4 coated-and-integrally-connected-with-normally-closed--isolation 1
valves-and-check-valves to--prevent-backf-144-ing-and-possible <
oontamina tion-of-f uel-oihbetween-ta nk-o . A-manually-operated, j
posi-tive-displacement-recirculatien-pump-takes-suction-from-the )
-f4ush-mounted-sample-connect-lon-on-the-boMom-of-the-storage-tank '
end-discharges-the-fus1-oil-through--a--sinplex--f-i-Iter 'ith
-alternate-bypass-1ine-to-t e-storage-tank fil -- TefhTerinDhdhrW on pf~oMMorD' con ect-lon'on an by
tank basis with the frequency of operation dependent on the
results of a fuel oil inspection program. Sme two half
capacity storage tanks are provided per diesel, one tank will be
aligned to supply fuel oil to its respective diesel while
isolating the second tank through administrative control. The
contents of the isolated storage tank would be filtered and
recirculated. Prior to realigning the tank to its respeewive
diesel, a period of not less than 24 hours is required to allow E

any stirred sediment to settle.

Should the recirculation system be operating in the event of a
LOCA, a redundant, safety related interlock is provided to
shutdown the recirculation pump to prevent possible stirring of
sediment. A redundant safety-related interlock is also provided
to shutdown the recirculation pump should the fuel oil in the
storage tanks drop below a level to preclude loss of fuel oil in
the event of a recirculation system pipe rupture.

These two safety-related and redundant interlocks protect the
Diesel Generator Tuel Oil System during operation of the
recirculation system. They assure uninterrupted operation of the
essential emergency diesels in the event of a Loss of Offsite
Power or LOCA.

Fuel oil amenders are added as necessary to extend oil life by
preventing oxidation and stratification. A sample is used to
inspect the oil for water content or degradation and if
degradation is determined, the oil may be pumped out for
disposal. Accumulated water in the fuel oil storage tanks will
be removed by the recirculation system through a sample
connection provided on the recirculation pump discharge.

The day tank vent and fuel oil storage tank vents and fill
connections which are exposed outdoors, are protected from
tornado missiles through the construction of the vents using
heavy gauge pipe and are located above the probable maximum flood
level. Each fill connection is provided with a locking dust cap 1

Amendment I
9.5-53 December 21, 1990 i
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CESSAR-DC Attachment (Refer to page 9.5-53)

INSERT lt

To prevent settling, stratification, and deterioration of the fuel
oil during extended periods, a system is provided to recirculate or
transfer filtered fuel oil. A separate and complete recirculation
system is provided for each set of half capacity fuel oil storage
tanks. Each 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 oil 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 21

Fuel oil stored in the day tank is periodically checked for water
content. Any accumulated water is drained from the tank through
the drain connection provided on the bottom of the tank.

.
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snd each vent line is down turned. The storage tanks can be
filled and vented through the manway shoulo the fill or vent
lines become impaired.

9.5.4.2.2 Component Description

Fuel is recirculated within the storage facility to prevent
deterioration by a recirculation pump.

:

The motor-driven fuel oil booster pump is normally isolated, both
electrically and mechanically, but may be operated it required
during maintenance to deliver fuel oil to the diesel.

E
9.5.4.3 Safety Evaluation

The Diesel Generator Engine Fuel oil System is a ANSI Class 3
piping system with the exception of the Fuel Oil Recirculation
System and the fuel oil storage tank fill line strainer which are
ANSI Class 4 piping systems. The Fuel Oil Recirculation System
and the fuel oil storage tank fill line strainer are separated
from the essential Diesel Generator Fuel Oil System by normally
closed ANSI Class 3 isolation valves. An ANSI Clacs 4 flexible
rubber hose is used to connect the ANSI Class 4 fill line
strainer to the ANSI Class 3 fuel oil storage tank fill lines.
The diesel engine and engine mounted components are constructed
in accordance with IEEE Standard 387. The fuel oil system is
designed and constructed in compliance with ANSI Standard N195,
except in regards to the flame arresters on the storage tanks. I

Each diesel generator unit is housed separately in a Seismic
Category I structure.

Diesel fuel oil 2D, as specified by ASTM D975, is normally
delivered to the site by private carriers. The fuel oil storage
capacity is based on continuons opcration of the diesel generator E

engines at rated load for a period of seven days. A 10 percent
margin in storage capacity is provided to preclude the necessity
of refilling the tanks following routine performance testing.
The exterior of carbon steel tanks and other underground carbon
steel components is coated. In addition to being coated, the
external surfaces of buried metallic piping and tanks are
protected from corrosion by an impressed current cathodic
protection system in accordance with NACE Standard RP-01-69 cr uwe
mv. .. . a see..m.: a petie La: . tw , ;v. p ..,H:. :;nd:+;eca,

'

The interior of the fuel oil storage tanks are not coated since
the presence of fuel oil will act as a deterrent to internal
corrosion. Requirements assure that the fuel oil storage tanks
are maintained essentially full to provide a seven day supply.

Amendment I |
9.5-54 December 21. 1990
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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 Oil Recirculation System. The fuel oil E

storage tanks are set at a level above the normal ground water
table.

The fuel oil sampling and impressed current cathodic protection
7

(if provided) system surveillances are in conformance with
guidance of Regulatory Guide 1.137, Position C.2.

During normal operation of the diesel any accumulated sediment in
the bottom of the fuel oil 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 to stirring of nedinents is
prevented by a two tank system. Two half capacity fuel oil
storage tanks per redundant diesel provide the aMlity to operate
the diesel off one tank while isolating and filling the adjacent
tank. Prior to 'he addition of new fuel oil either during an.

accident or when " topping off" the fuel oi? 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 sett]2 prior to realigning the tank g
to its respective diesel. In the event of an accident (blackout
or LOCA), a sufficient reserve of fuel oil will be maintained to
allow the diesel to operate off one storage tank while refilling
the adjacent fuel oil 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 surfcces and from any source of open flame
or sparks. The fuel oil day tank is protected by a fire barrier.

There are no high energy lines within the diesel generator
building and all moderate energy lines are properly supported and
restrained to prevent damage to safety-related systems, piping
and components resulting from line failure.

S
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.

, ,. m . .. - a - ,w , - . w ~w . . - . - . .
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Ouestion- 410.125

a. 'The diesel generator is required to be able to operate
for extended periods with less than full electrical power
generation required without degradation of performance or
reliability. Provide an interface requirement that will
ensure that procedures to prevent excessive light load
operation will be developed. As an example, a
requirement that the diesel will be operated at 25% load
for 1 hour after 8 hours of continuous light -load
operation or as per manufacturers recommendations is
sufficient.

b. 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.

EgtspLonse 410.125

a. This requirement is addressed in the response to NRC RAI
430.27.

b. 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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DIESEL GENERATOR ENGINE COOLING WATER SYSTEM9.5.5

9.5.5.1 Design Bases

System is designed toThe Diesel Generator Engine Cooling Water
maintain the temperature of the diesel generator engine within an
optimum operating range during standby and during full-load

operation in order to assure its fast starting and load-accepting
capabilie and to reduce thermal s t't e s s e s . The system is also

lube oil cooler,
designed t. supply cooling water to the engine
the combustion air aftercoolers, and the governor lube oil

E

cooler.

All components and piping are located within a seismic Category I
structure (diesel generator building) and all essential

cocponents are fully protected from floods, tornado missilei

internal missiles, pipe breaks and whip, jet impingement
Idamage,and interaction with non-seismic systems in the vicinity.

9.S.5.2 System Description

The Diesel Generator Engine Cooling Water System is shown in
Figure 9.5.5-1. t

9.5.5.2.1 General

separate and complete closed-loop cooling water system is
A receiving makeup waterprovided for each diesel generator engine,from the Deminerclized Water System and uses as it's sink theA surge tank, the jacket waterComponent Cooling Water Systen.
standpipe located in the diesel generator building, provides
positive suction pressure for the circulation pump and for the
keep warm pump. The keep warm pump, which is electric E

operates continuously during engine standby to
motor-driven, When theassure that the system is completely filled with water.
diesel starts, the circulation pump, which is engine mounted and
engine-driven, would operate to circulate cooling water through
the closed loop system.
f. ,

;7 s s.<m-or
From the circulation pump, the cooling water passes through anthe flow ofsthree-way thermostatic control valve which regulatesthrough the shell side of the jacket water cooler bywater From the jacketdiverting varying amounts thrcugh a bypass line.
water cooler, the cooling water flows through the tube side of
either the lube oil cooler or the combustion air aftercoolers andthen through the engine itself, returning to the standpipe. A

small fraction cf the flow from the discharge side of the

combustion air aftercooler is diverted to the engine governor
lubc oil cooler.

Amendment I
December 21, 1990
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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 dowpoint 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
between 40 F and 120*F Regenarative desiccant type dryers,
which-are the type pr 'ded an 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 ^i po3 . at least 10 F lower than
the lowest expe ct.. 5 mperature by the diesel
generator engine stat' a- 7. . 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 entersthe engine control panel where it is filtered and a
self-contained pressure regulator mEintains constant pressure for
the diesel automatic safety shutdown systam. The autocaticsafety shutdown system is made up of a network of vent on fault
pneumatic 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
only 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 oil pressure, low
left and right turbocharger oil pressure, high crankcase
pressure, excessive engine vibration, high lube oil temperature,
high temperature main bearings, and high-high jacket watertemperature. 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 oil pressure, and generator differential. Thelow-low lube oil pressure trip contains redundant (two out of
three) logic which must be affected to activate a diesel Eshutdown. The pneumatic logic for Group "A" and "B" tripsconsumes negligible volume, operating on pressure rather than '

flow capacity. Sufficient air pressure remains available for
operating the pneumatic logic following five successive start
attempts. In addition, the starting air compressors, air dryers,
aftercoolers, 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 system 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 compressed 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 tan 4 The air is first thrown through a cyclone-type

% % w pp h C r % % a. deg nf u ke sf I c * F { cwe_ r- +6
% Ned e.g e.c.he d a.- b;e d +e mpec a.b r a .

Amendment E
9.5-64 December 30, 1980
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CLuestion 410.177

The lube oil system includes a continuously operating prelube
pump. Figure 9.5.7-1 shows local indication of pump discharge
pressure and differential pressure across the prelube oil
filter. However, no alarms are provided, as required, to
alert operator of prelube pump failures. Either provide a
means to alarm pump failure or verify that the system low
pressure alarms will actuate a diesel generator trouble signal
in the control room when the diesel is in the standby mode, as
well as during generator operation, and the prelube pump
fails.

-_.

Response 410.127

Instrumentation is provided to alarm low pre 3ube oil pressure
during diesel generator standby. The alarm is not required to
be active while the diesel generator is in operation since the
prelube oil system performs no function with the diesel
running.

Section 9.5.7.5 of CESSAR-DC will be revised to state that an
alarm is provided to alert the operator of failure of the
diesel generator prelube oil system while the diesel is in
standby. A marked-up copy of Section 9.5.7.5 is attached.

_

___-. _ _ _ ___________ _____ _.___
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9.5.7.5 Instrumentation Application

Each diesel generator engine is provided with sufficient
instrumentation and alarms to monitor the operation of the lube
oil system. All alarms are separately annunciated on the local
diesel engine control panel which also signals a general diesel
trouble alarm in the centrol room. The lube oil system is
provided with the following instrumentation and alarms:
The lube oil 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 conditions p If a
shutdown setpoint/ alarm is exceeded while the engine is operating
during the test mode, a diesel trip will automatically (shutdown E

Ato INsee.T y )the engine to prevent incurring any damage.

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 t.o 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 oil 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
oil system instruments is controlled by a preventative
maintenance program. This program insures that instruments are
periodically calibrated and tested, assuring reliability.

Amendment E
9.5-71 December 30, 1988
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CESSAR-DC Attachment (Ref er to pago 9.5-71)

INSERT 1:

During standby, low prelube oil pressure is alarmed to alert
operating-personnel to take corrective action.

,
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' Olu,gfilon 410 d2d

The_ recommended height for the intake of the Diesel generator
engine intake and exhaust system is 20 feet f rom ground level

i to the bottora of the intake. Section 9.5.B.3 states that the
| diesel intake air is taken at a height of 10 f eet above grade.

Either provido justification for not placing the air intake as
reccmmended in NUREG/CR-0660 and SRP Section 9.5.8 or modiff 4

,

the design to meet the reconnondations.'

,

o
Response 410_,11R

The botton of the diesel generator air intakrt opening is'

,
1ccated 20 feet abcVe grade in accordance with SnP Section

|' 9.L S . A merked-up copy of CESSAR-DC Section 9.5.8.3 is
!- attached.
E
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The aftercooler removes heat from the compressed intake air,
decreasing the air temperature. Cooling water flows through toe E
tube side and its temperature increases.

There are no active components in the air intake and exhaust
system. y

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 e
with the requirements of the applicable codes. The intake E
filter, intake silencer, and exhaust silencer are ASME Section
III Class 3 code approved. These components are seismically
qualified by shaker table tests or analysis performed by the
manufacturer. The components are installed in the diesel
generator building with Seismic Category I restraints.

The intake air plenum and the exhaust gas plenum for each diesel
generator unit are at opposite enas of the diesel generator
building. 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 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 ata height of 40- feet above grade to minimize the intake of dust. E2.0

Primary firc protection is provided by an automatic carbon
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 generator building
such that there is no threat to the proper operation of the
diesel engines. y

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 Instrumentation Application

Each diesel generator engine unit is provided with sufficient
instrumentation and alarms to monitor the combustion intake and

Amendment I
9.5-74 December 21, 1990



Ouestion 410.329

a. 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.

b. Since the pumps in the system are required for flood
protection for the diesel generators, the instrumentation
required for pump- operation should also De safety
related. Provide verification that the instrumentation
for the sump pumps are of the appropriate safety class
and seismically qualified.

- Resnonse 410.129

a. The Diesel Generator Sump Pump System connects to the
Nuclear Annex Nonradioactive Floor Drain System upstream
of the system's radiation monitors. A P&ID will be-

'

provided for the Diesel Generator Sump Pump System
(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.

b .- The instrumentation required 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.

4
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9.5.9 DIESEL GENERATOR DUILDING SUMP PUMP SYSTEM
i

/ 9.5.9.1 Design Bases
!

| The Diesel Generator Building Sump Pump System is designed to
j remove leakage and equipment drainage from the diesel generator

building and to protect the diesel generator units from internal.

! flooding caused by the maximum credible pipe rupture in the
| Diesel Generator Building.
t

I

| All components and piping are located within a Seismic Category I
structure (diesel generator building) and all essential
components are fully protected from floods, tornado missile

{ damage, internal missiles, pipe breaks and whip, jet impingementj and interaction with non-seismic systems in the vicinity.
\ 9.5.9.2 System Descriptions

A
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 building sumps and sump pumps are designed
for a constant inflow rate of 75 gpm with a maximum pump cycle

1time of three starts por hour (one pump operating with 37.5 gpminflow). 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 is an ANSI Class 3
piping system and the pumps and system components are designed in
accordance with the requirements of the ASME Soiler and Pressure
Vessel Code, Section III, Class 3. E

M
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
i perf or ned prior to in x al operation; thereafter, equipment not' ' in continuous use is subject to periodic testing and visual
'. inspection.
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Amendment I
9.5-77 December 21, 1990
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Question 410.130 (10.2)

a. Provide a system piping and instrumentation diagram
(P&ID) 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
steem stop and control valves, reheat stop and intercept
valves, extraction steam valving).

b. 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
trip,

c. Provide information which verifies that the main steam
stop, control, reheat stop and intercept valve closure
times are within the required limits.

d. Provide a description of TGS speed-load control during
normal operation. Verify that-the speed governor action
of the electro-hydraulic control system fully cuts off
stean. at approximately 103% of rated-turbine speed by
closing the control and intercept valves,

e. 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

a. The typical site plan arrangement is provided in CESSAR-
DC, Figure 1,2-1, which shows the required turbine
orientation. The turbine missile path is also shown,
which does not- interact with any safety-related
structures, systems or components.

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) aled extraction steam
(ES) system-are non-safety related and are located in the
Turbine Building, which contains no safety-related'
structures, systems or components.

b. 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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Respons;e 410.130 (Cont'd)

c. Section 10.2.2 of CESSAR-DC will be revised to include
the closure time criteria for the turbine valves (main
steam stop, control, reheat stop and intercept valves)
for turbine overspeed protection.

d. Section 10.2.2 of CESSAR-DC will be revised to include
the criteria that the speed governor for normal speed-
load control fully closes the control and intercept
valves at 105% of turbine normal operating speed.

e. As stated in Section 10. 2. 3 of CESSAR-DC, the turbine,

generator is located entirely in the Turbine Building,
and no safety-related systcra is close enough to the -

turbine generator to be af f ected by the f ailure of a high
or moderate energy line associated with the turbine
generator or the low-pressure turbine / condenser
connection. Protection of safety-related structures,
systems, and components from the effects of turbine-
generated missiles are addressed in CESSAR-DC, Section
3.5.1.3.

_
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The source of extraction steam for each stage of feedwater Iheating is presented below:
i

Beater Extraction Source
E

6 H-P turbine
5 H-P turbine

Deaerator H-P turbine exhaust
3 L-P turbines I

'

2 L-P turbines
1 L-P turbines

non -reWr n
Provided in the higher pressure xtraction lines are
piston-assist, spring-closed nimi check valves. The E

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 |Ig
check 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

Inser& A
The LP turbines are provided with condensate spray cooling to
protect the turbine against excessive temperature rise during
run-up, no-load and shutdown. It consists of a number of sprayjets mounted inside the LP casing in the neighborhood of the

Iexhaust 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 hydrogen 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.

EThe 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 CO
to remove all air and oxygen before the introduction of hydrogen.2
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 hydrogenin the generator and p2 ping prior to maintenance.

Amendment I
10.2-2 December 21, 1990
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alt.achment to CESSAR-DC (Pace 10.2-2)

Insert A
I

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 soaking 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 equipment. 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 speed 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 to provide for controlled rotor
acceleration dur g startup. Two independent rotor speed
circuits are prov.ded for redundancy, and fail-safe circuitry
protects the turbine in the event of failure of the primary
circuit.A g

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,

l

Mechanical overspeed protection, which is independent of the EHC
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 cgainst 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
operates the mechanical trip valve to close all turbine va,1ves.
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, is 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.

1

In addition to the overspeed protection, control, and trip
functions provided by the EHC, a diverse method of tripping is
provided by an independer.t over frequency relay which is used to
trip the turbine if the generator frequency reaches approximately
111% of its rated value.

A hed C

Amendment E
10.2-5 December 30, 1988
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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
af ter 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 410 121

a. Confirm that the MSSS design includes the capability to
detect and control leakage and isolate 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.

c. 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
information 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) Actuation method of valve (s)
(9) Motive power source for the valve actuating

mechanism

d. In the event of a main steam line break, termination of
steam flow for all systems identified -in question 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-of f valve (s) , and what operator
actions, if any, are required.

e. Provide information- that addresses the - potential for
steam hammer and- relief valve discharge loads,- and
techniques used to-minimize such occurrences.

|

y-
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Response 410.131

a. The-Main Steam Isolation System is an Engineered Safety
Feature (ESP) System whose safety-related instrumentation
and controls are part of the Engineered Safety Features
Actuation Systen, 'ESFAS). The I. ? ?AS 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 MSSS to close the~ Main Steam
Isolation Valves (MSIVsi, MSIV Bypass Valves, and the
automatically actuated valves located upstream of the
MSIVs (except the steam-driven Emergency Feedwater Pump
steam isolation valves) to limit steam blowdown resulting
from a steam line rupture or component malfunction. The
s.ignals 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 design 2d to Seismic
Category II requirements as delineated in CESSAR-DC
Section 3.2, " Classification of Structures, Components,
and Systems". Therefore, failure of non-seismic systems,
structures, or components will not preclude operation of
the safety-related portions of the MSSS.

c. 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:

1. Turbine Bypass System

2. Main steam supply to steam reheaters

3. Main steam supply to deaerator

4. Main steam supply to the auxiliary steam
header

As. indicated in footnote 21 to Table 3.2-1 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,

i

2

|

|
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Response 410.131 ( Cont' d )

d. The following_ requirement is 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 stcam
paths downstream of the MSIVs are shown to be
isolated by their respective control systems
following a Main Steam Isolation Signal (MS15), or
tra 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 to 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
operation. 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 Tm 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 lb/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 secor.dary steam line break.

e. As stated in 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 rr - vving conditions. This requirement will be
revis . to include the atmospheric dump valve discharge
piping. In 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
10.3 which contribute to minimizing the potential for
steam hammer. These design features include the main
steam ist ~ ation valve bypass valves which permit steam
plant warmup and pressure equalization across the MSIVs
prior to opening the MSIVs. An equalization header is

.

I

l

|

|
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Epeponse /1C,131 (Cont'd)

provided downstream of the MSIVs and upstream of the'

turbine stop and control valves to permit 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 . steam
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 steam
safety valves and atmospheric dump valves are arranged
such that any condensata in the line betwoon these valves ;

and the majn steam lines drains back to tne main steam- 1

lines. )

*

|
t
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'Ihe equalization header is sized to allow full closure, at |I
90% power, of one of the high-pressure turbine stop valves
without imposing a severe pressure / load transient on one of
the steam 90 m atore.

C. There are no isolation valves in the main steam lines A
between the steam generators and the Main Steam Shfety
Valves. The steam line op between the steam generator and
the safety valves is minimized.

D. The Main Steam Isolation Valves (MSIVs), Main Steam Saf=ty *

Valves, Atmorpheric Dump Valves (ADVs), MSIV Bypass Valves,
Main Feedwater Isolation Valves (MFIVs), and the Blowdown<

Isolation Valves are protected against internally generated
missiles or the effects resulting from a high energu pipe
rupture (e.g., pipe whip, jet impingement and steam I
environment) such that these events will not prevent the
valves from performing their requisite safety functions.

E. The Mcin Stenn Saf ety Valves are installed in accordance
with the applicable provisions of the ASME Boiler andPressure Vessel Code Sect' 7n III-Division 1, Nuclear Power
Plant Components (Subsecti,n NC-Class 2 Components). A

c1wgl Atuzcheriv Dump Vajec.
The Main Steam Safety Valve discharge piping is arranged and |1F.

nsupportedasuch that the limiting 1 cads are not exceeded f
normal and) relieving conditions.

[*-h smnade. dhchsap kads
G. In the combined event of a s' team line treak and the loss of

power or a steam generator tube rupture and loss of power,
personnel accecs to the manual operator of the intact *
Atmospheric Dump Valvec on the intact steam ganarator is
possible.

H. Each automr tically ectuated valve, located upstream of the
MSIVs, will close on a main steam isolation signal except as 11required for the steam-driven emergeray feedwater
The maximum allowable flow rate per line is 1.9 x 106 pumps, g

lb/hr.
, I. The system piping in designed to allow cleaning for the

removal of foreign material and rust prior to operation and
to prevent introduction of this material into the steamgenerator and turbine. Chemical c1 caning or hand cleaning y

may be employed. During chemical cleaning, no fluid shall
enter the steam generators. Suitable bypass piping isprovided where applicable.>

A

J. Emergency feedwater put:p turbine steam supplies are taken
off the main steam lines upstream of the Main Steam .Isclation Valves.

|I
n

Amendment I
;10.3-5 December 21, 1990 1
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K. Following a steam line break, either all steam 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 A

maximum steam flow from a non-isolated steam path is 10% of
Maximum Steam Rate *. It is not required that the control
systems for downstream valves nor the downstream valves
themselves be designed to ASME Code, Section III, Seismic
Category I, IEEE Standard 279 or IEEE Standard 300 Critoria. I

asd Mmesphenc. frwp %dJES
L. The Main Steam Safety Valves, are arranged such that any

steamlinefdrainsbacktothemains(teamline5.
condensate in the line between the %afety valves and main

s

Q
M. The main steam piping is arranged to minimize the number of

low points.

N. The pressure drop at the maximum guaranteed steam flow rato
does not cause the inlet moisture level at the turbine stop
valve to exceed 0.5%, or a thermal analysis of the steam
system is performed and the calculated moisture level at the
turbine stop valve is acceptable to the turbine vendor,

o. The drainage system for main steam piping is designed to
remove water prior to and during initial rolling of the
turbine and during shutdown. Drain system flow velocity
does not exceed 10 ft/sec.
1. A drain is }ocated at each low point in the main steam

piping system where water may collect during startup, A
shutdown, or ncrmal operation of a unit. The position
of the piping in both hot and cold conditions ic
considered. In long runs of piping with no special low
point, a low point drain is installed at the turbine
end of the section. If the main steam line is split
into more than ae lead going into the turbino, then
each of these leads and the main header ere 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 upstream of each of the
Main Steam Isolation Valves.

.

6* Maximum Steam Rate = 19 x 10 lb/hr 0 1000 psia saturated
steam. I

Amendment I
10.3-6 December 21, 1990
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3. The routing of drain piping is r'r.wnwsrd, and the slope
of all horizontal pipes in the direction of the flow is
downward st 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
tht.attle valve.

6. Two valves are installed in series in each drain line.
One of these valves is pneumatically operated and
arranged to fail open. This valvo 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 for drains essential to system
operation unless they are used in conjunction with a
fully automatic redundant drain system.

8. All Main Steam System drain lines and valvo ports have
a minimum inside diamotor of one inch to minimize the
risk of plugging by foreign material.

9. Safety-related Main Steen 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,

P. The Main Steam Isolation 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 A

pipirg between each steam generator and its associated
MSIVs. This volume includes all lines off of the main steam
line up to their isolation valves.

Q. The sain 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.

.

[ R. A discharge connection is provided on the steam generator
i main steam line to allow venting of nitrogen gas during

steam generator fill operations while still maintaining a
pressure of about 5 psig in the steam generator

is designed fr thirmmte 'Da [O^M dCpS. h MESS
I,u a1 pW.

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 I

Standard 308-1980.

H. Th2 ADVs are designed, fabricated and installed such that
the requirements for In-service Testing and Inspection of
ASME Section XI, Subsection IWV can be met.

,

I. The ADVs are clasr.ified " active" and conform to designrequirements meeting the intent of NUREG-0800.

10.3.2.3.3 Instrumentation and Control
The control system mir inizes the number of instrumentation
control functions and control loops required to perform the
essential control functions. Further, the number of different
types of instrumentation and control components used in thesystem 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.
10.3.2.3.3.1 Main Steam Isolation Valves (MSIVs) 4

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 ero provided:

1. The capability to manually open and close the valve.
2. Thu capability to test the valve operation (MCR only) .
3. valve position indication (open/close indicating

lights).

C. The MSIVs are interlocked to c1 to upon initiation of a main
steam isolation signal (redundanq).'O% "N3 WWO htha.M
0 Vair %2w bd$1NQ& arb 0p1fm & WuyNf**'l .f

D. Each dsin Steam Isolation Valve (MSW) has two physically-

separate and electrically independent closuru solenoids in
order to provide redundant means of valve operation. A MainSte.m Isolation Signal (MSIS) is provided to each solenoid.

E. An electrical or mechanical malfunction of one solenoid does
not prevent the MSIV from closing.

|

Amendment I .i
10.3-13 December 21, 1990 |
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Ouestion. 410.132

Main condensers (MC)

a. Provide 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.

b. Describe the instrument and control features provided for
the MC system to verify that the MC is operating in a
correct mode.

c. Verify that means havo 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 quality is maintained
within safe limits.

Response 410.132

a. The Main vacuum System, described in CESSAR-DC section
10.4.2, is used to maintain adequate condenser vacuum for
proper turbine operation during startup end norma 3 plant
operation. Loss of condenser vacuum is indicated when
condenser pressure meets or exceeds its setpoint value.
Loss of condenser vacuum can occur from loss of Main
Vacuum, loss of Circulating Water, or excess air in-
leakage. The safety related consequences of a loss of
condenser vacuum and subsequent turbine trip is analyzed
in CESSAR-DC section 15.2.

Prevention of loss of vacuum, and reduction of corrosion
and crosion 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*ar :1
selection requirements specified in CESSAR u .ce
based on utility industry operating exper. ice ,

EPRI ALWR requirements and Heat Exchange Institute
(HEI) standards.
provisions for chemical injection into the*

condenser for biofouling control, 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 410.132 (cont'd)
;

Initial testing of Main Condenser components is done in
accordance with HEI Standards for Steam Surface
Condensors. 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*lon and repairs; periodic
visual inspections of and preventive maintenance on
condenser components are employed.

,

b. .Hotwell level a.nd pressure indications are provided
locally. Associated alarms are provided in the control
room for each condenser shell. The condensato level in
the hotwell is maintained within proper limits by
autom?tically transferring condensate to or from the ,

condensate storage. system. Condensate temperature
7

(measured in the Condensato System), condenser pressure
'

2

(with high condenser backpressure alarm), and circulating
water tempera +ure, pressure, and differential pressure

E from waterbox to waterbox are monitored and used to
verify Main condenser operation.

3

c. Leak detection trays are included at all tube-to- [,

tuboshoot interfaces, and provisions for early leak
detection are provided at tubesheet trays and in each ,

hotwell section, as described in section 10.4.1.2. The
condenser hotwell in 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 transfer of
impurities into the condensate drain tank in the event oi )
condenser tube leakage. The condenser and the
circulating water system are designed such that isolation

.

'
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
quality is an indication of condenser circulating
(cooling) water leakage into the condensate. CESSAR-DC
sections 9.2.3, Domineralized Water Makeup System, 9.3.2, L

'' 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.

.

2

4

4
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i

The attached changes to CESSAR-DC section 10.4.1, Main
Condenser, vill be made to clarify these issues.
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b?.t 410. /37.

During normal operation and shutdown, the main condenser willhave no radioactive contaminants inventory. Radioactive
contaminants can only be obtained through primary to secondarysystem leakage due to steam generator tube leaks. A discussion A
of the radiological aspects of primary to secondary leakage,
including operating concentrations of radioactive centaminants,is included in Chapter 11. There is no hyrfrogen buildup in themain condenser.

The main condenser is non-safety-related.

A leak or failure in the condenser shell would allow condensateto drain out, but the pits located below the condenser will hold
more water than the condensato hotwell volume. The flooding due
to a loss of condenser water box or circulating water pipingwould be limited to the turbine building which contains nosafety-related equipment.

1

A failure in the recirculating water qstem or the main condenser
large enough to cause flooding will be detected by high level
alarms in the turbine building sumps. The operator can isolatethe appropriate equipment.

10.4.1.4 Tests and Inspectionn
'

h2g' The main condenser is tested in accordance with the Heat AExchanger Institute Standards for Steam Surface Condensors.$ > Prope q uvo ufMhe-systen)-a_f t_t;t .startup-w H-1-assure.-ovstme
integrity anc Iurthe g_,pf , cenponents A.- connnuous use,kill not be necessary. Pe r.l.odi u visual inspections andpreventive maints. nance ure conducted 'foITcVing-normal industrial
grtactico

|E

10.4.1.5 Instrumentation Application
3

All of the instrumentation for this system is operatinginstrumentation and none is required for safe shutdown of the
reactor. In *,,u 6 |t
10.4.2 MAIN VACUUM SYSTEM

10.4.2.1 Denign nanos

The Main Vacuum System is designed to:'

A. Remove air and other noncondensable gases from thecondenser.

B. Maintain adequate condenser vacuum for proper turbineoperation during startup and normal operation.

Amendment I
10.4-4 December 21, 1990
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1DEert A
Insert the following into section 10.4.1.4, Tests and
Inspections (location as indicated on page 10.4-4):

The condenser is designed to be capable of being filled with
water for hydrotests. The condenser shells, hotwells, and
waterboxec are provided with access openings to permit
inspection and repairs; periodic 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 of
a portion of the tubes to permit repair of leaks is possible.

Ingert B
Insert the following into section 10.4.1.5, Instrumentation
Application (location as indicated on page 10.4-4):

Sufficient instrumentation is provided throughout the plant
power generation systems to f acilitate an accurate heat energy
balance on the plant.

Potwell level and pressure indications are provided locally,
and associated ala s are provided in the control room for
each condenser shell. 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 f

pressure from waterbox to waterbox are monitored ind used to
verify Main condenser operation.

The condenser hotwell in each shell contains conductivity
cells to provide detection and location 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
lear, age. .

Turbine trip is activated on loss of Main condenser vacuum
when condenser pressure reaches or exceeds the setpoint.

.

*
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Ouestion 410.133

circulating Water System (CWS)
<

a. Verify that the design includes provisions to minimize <

hydraulic transients and their off ect upon the functional j

capability and the integrity of CWS components.

b. Verify that the capability exists to detect leaks and ,

secure the CWS quickly and effectively. !

}Lg.gpons e 410.133
Ia. The condenser circulating water system (CWS) is designed

to minimize the potential for water hammer sy 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 the requirements of ANSI /ASME B31.1.

b. The System 80+'" main condenser waterbox is divided into 6

sections. Conductivity monitors in each main condenser
hotwell shell are used to detect leakage of circulating
water (see response to RAI 410.132 and resaltant change
package for CESSAR-DC section 10.4.1). Valving is
provided such that each of the condenser 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 i

system 80+'" design which are used to detect and contain i

flooding due to f ailure 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

,

safety-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 r

turbine building sumps. The operator can isolate the
appropriate equipment.

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 quality cooling water for
the pump bearings is providea in sufficient quantity to maintain
bearing temperatures within manufacturers limits under full pump '

E
output during 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 bearingcooling, seal water cooling, wear ring flushing).

, . ,_ -. ..-

Valving is provided such that each of the six condenser waterbox |1sections 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. '

n . u ,
- '1 besu~

Blowdown is provided to controi the concentration factor of
cooling tower solids. A throttling valve allows regulation of
the blowdown flow.

Acid 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 control, pH control, and scale buildup. Water
treatment follows the options in EPRI report CS-2276, " Design and
Oparating 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 < tucture prevent E
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 toprovent 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 Evaluation
.

The Condenser Circulating Water System docs not perform any
safety fanctions. 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 and
flushed to applicable codes and standards. A full power |

Amendment I
10.4-13 December 21, 1990
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AttachmeAt to CESSAR-DC Qhangg.laSha_ge f orJection 10.4 1

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-condensato quality water into
the condensate and feedwater system, conductivity monitors 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 ef fects. All CWS piping
and components are designed to meet the requirements of
A!1SI/ASME B31.1.

I

_ . . . _ _ _ , . _ _ . _ _ _ . . _ . _ _ _ _ _ .. , . _ . __ _ . , _ _ _ _ _ . . , , _ . , , . . . , _ , , - , . . . , ,_
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Ouestion 410.134
ICondensate and Feedwater System

a. Verify that th9 s, -* piping is designed according to
the requirements c. 'ral Design Criterion 4 and
consistent with Branch Technical Position ASB 10-2 to
preclude hydraulic instabilities from occurring in the
piping for all modes of operation.

b. Verify that the feedwater control valve and controller
designs with respect to waterhammer potential have been
addressed and that plant operating and maintenance
procedures have been reviewed to assure that precautions
to avoid waterhammer occurrences have been provided.

c. Verify that the capability exists to detect and control
Icakage from the system.

Resnonse 410.134

a. Branch Technical Position ASB 10-2 requires that certain
design capability and verification be provided. For.

preheat steam generator designs, the following guidelines
are specified; methods employed by the System 80+"
design to catisfy these requirements are described
following each requiremunt.

Minimize the horizontal lengths of feedwater piping*

between the steam generator 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 are described
in CESSAR-DC section 10.4.7.2.6. One of the
arrangement requirements states that a 90-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.

* Provide a ' check valve upstream of the auxiliary
feedwater connection 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 piping arc;

|

- . - - , . . _ . . _ - _ . , - _ . , - - _ _ _ _ _ . _ , _ . _ _ . _
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jlesponse 410.134 (continued)

contained in secticn 10.4.7.2.6, item G, and in
10.A.9.1.2, items M and R.

Maintain the top foodwater line full at all times.*

The System 80+ steam generator design includes
design features to help maintain the top feedwater
(downcomer) line full of water. Response to NRC
RAI 210.92 contains other information about steam
generator design.

* Perform tests acceptabic to NRC to verify that
unacceptablu ieedwater hammer will not occur using
plant operating procedures for normal and emergency
restoration of steam generator water levol
following loss of normal feodwater. Also perform a
water hammer test at (the power level at which
feedwater flow is transferred from the auxiliary
feedwater noz 1c to tho ' main feedwater noz:10)% of
power by using foodwater through the auxiliary
feedwater (top) noyzle at the lowest foedwater
temperature that the plant standard operating
procedure (sop) allows and then switching the
feedwater at that temperature from the auxiliary
foodwater to the main feodwater (bottom) nozzle by
following the SOP, 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 condacted successfully at
similar facilities.

A statement will be added to CESSAR-DC section 10.4.7.2.7
to indicate that feedwater system piping is designed to
preclude waterhammer,

b. The key characteristic of control valves which can af fect
waterhammer is valve stroke time. Downcomer and
economizer control valve stroke times are selected to
preclude unacceptable waterhammer. CESSAR-DC will be
revised to include statements on control valves and
controllers.

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 adequate provisions for avoidance of waterhammer be
provided in developing plant operating and maintenance
procedures.

2

i
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1

Eecnonse 410.134 (continued) :

c. System leakage is collected and processed by the |

Equipment and Floor Drainage System, described in CESSAR- j

DC Section 9.3.3. High level alarms on Nuclear Annex, 3

Turbine building, and Reactor Subsphere sumps provide |
indication to plant operations personnel of excessive i

,

system Icakige.

.

[
|

<
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1

I
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CESSAR E!!#lCAMgttachment ALWR-346

,

A*f I t//0. /3 y ,

I. Plant operation can continue at reduced power with loss of $one operating feedwater pump. A

!J. Plant operation can ' continue at 100% power with loss of one *

operating condensate pump. - 1

F. . The feedwater and condensate system is designed to avoid
erosio.: damage. - The design and layout of piping systems A
considers the effect on the piping naterial from fluid
velocity, band location and the location of flash points. i

i

;

The following velocity guidelines are used: |g
,

1.- Pipe velocity 1 20 ft/sec. '

t
2. Feedwater heater inlet flow velocity 512 f t/sec.

A
3. Condensate pump suction line velocity 1 5 ft/sec.

L. The feedwater system piping and associated supports and *

restraints shall be designed so that a single adverne event,
such as a ruptured feedwater line or a closed isolation
valve'can occur without:
1. Initiating a Loss-of-Coolant incident.

>

2. Causing failure of-the other steam generator's safety
class steam and feedwater lines, Main Steam Isolation
Valves (MSIVs), safety valves, Main Feedwater Isolation .

Valves (MFIVs), Steam Generator Blowdown IsolationValves, or Atmospheric Dump Valves (ADVs).
I

Reducing the capability of any of the Engineered Safety3.
Features Actuation Systems or the Plant ProtectionSystem. '

4. Transmitting excessive loads to the containmentpressure boundary.

5. Compromising the function of the plant control room.
5. Precluding an orderly cooldown of the RCS.

--* m. 1 .t., n
10.4.7.2.6 System Arrangement

, ,

,

A. Redundant Feedwater System Isolation "talves - meeting single Afailure criteria are provided in any feedwater piping -

j

interconnecting the steam generators to preclude blowdown of
both steam generators following a postulated pipe rupture.

Amendment I
10.4-21 December 21, 1990
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feedwater line or any other system pipelino, singlefailure criteria vill not be exccoded with regard to A
safe shutdown of the plant.

6. Each of the two economizer foodwater lines to the steamgenerator economizer feedwater nozzles is a 20-inchline based on a flow of 50% of full power flov at
normal full power steam generator pressure (1000 psia).
Upstream, the single economizar line is sized for 100%
of full power flow.

7. The downconer feedwater line is an 8-inch line based onthe following:

Aa. The downcomer feedwater line is sized for a flowof at least 10% of full power flow at normal full
power steam generator pressure (1000 psia) at 100%* power.

b. During plart startup, tno downcomer feodwater line
accommodates all feedwater flow below thetemperature of 200*F.

c. During plant startup, the downcomer feedwater line
accommodates all feedwater flow up to 20% of fullpower.

-> I '. s .r3'

IB. Main Feedwater Isolation Valves and Check Valves
1. The Main Feedwater Isolation Valves (MFIVs) arcdesigned for complete termination of forward feedwater

flow within 5 seconds after receipt of a Main Steam
Isolation Signal (MSIS), even if the effects of asingle failure are imposed.

2. The Main Feedwater Isolation Valves (MFIVs), checkvalves, and associated supports and restraints aredesigned to ASME Section III, Class 2 and are Seismic
Category I.

A

3. The MFIVs are capable of being in-service ts.sted in
accordance with ASME Code section XI, Subsection IWV.

4. The MFIVs in each main feedwater line are remotely I

operated and capable of maintaining a leak rate of less
than 1000 cc/ hour under the main feedwater linepressure, temperature and flow resulting from the
transient conditiens associated with a postulated pipe A

break in either direction of the valves.

Amendment I
10.4-24 December 21, 1990
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RAI 410.134

ht.tAshment 1 to C_EJJAll-DC Changp_IaM age for Sep. tina._la.i.e_I

Inns.rt A
Insert the following into section 10.4.7.2.5, System
Performance (location as indicated on page 10.4-21):

M. System operating and maintenance procedures shall be
developed with adequate provisions for avoidance of water
hammer.

.

,

.

Page 6 of 7
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RAI 410.134

Mlarhm_qnt 2 to_CC#SAR-DC__Qhgage Paglage for Sq.g11on 10.4.7.

Insert B
Insert the following into section 10.4.7.2.7, Piping, Valves,
Equipment and Instrumentation (location as indicated on page
10.4-24):

8. Main feedwater pipo routing is designed to preclude water
hammer.

9. Valve stroke times for feedwater control valves are
selected to prevent unacceptable water hammer.

I

Page 7 of 7
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Qqqstion 410.135

a. In calculating the primary and secondary coolunt
i

activities CESSAR assumes a primary to secondary coolant
j leakage of 75 lbs/hr rather than the NUREG-0017 guideline
j value of 100 lbs/hr. Explain the basis for the CESSAR

assumption.

b. Section 2.2.10.1 of NUREG-0017 indicates that releases.
from containment are based on 4 purges /yr and a 1000
f t / min continuous ventilation nte for plants equipped3

with small-diameter purge lines. CESSAR Section 11. 3.6.1
assumes 2 purges / year and a continuous venting rate of
12.5 scfm(1250 scfm release rate operating 1% of the
time). Explain the basis for the CESSAR assumptions. j

c. 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. !

t

d. In spite of statements made in several sections of the
CESSAR to the effect that methodology and assumptions,

used 'in the calculation of source terms and releases are
..

!

consistent with guideline values 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 coolant chemistry. Guidance as to s

the data needed by the staff for radioactive source term i

calculations is provided in Appendix B of Regulatory
Guide 1.112.

'

,

.

Response 410.135
,

'

a. The assumption of a primary to secondary side leakage of
75 gpd is consistent with guidelines provided in NUREG-
0017, Revision 1, Section 2.2.3.

b. Section 2.2.9.1 of NUREG-0017, Revision 1, indicates that
releases from containment are based on 2 purges / year with
a continuous ventilation rate dependent on plant design.

|. c. 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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b ve are based on

The apparent discrepancies identified a onot Revision 1 of017
the usage of Revision 0 of !JUREC-0The assumptions and methodology used tod. coolant

and secondary
the 110 REG-0017.the primary idance provided in
concentratic,os are consistent with guin Section 11.1

ofcalculate
Revision 1 as reference14 UREG- 0017 ,

the CESSAR-DC.
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,

1

Ouestion 410.136
,

a. General: the design of the liquid waste management !
'

system appears to be in a conceptual stage. It does not
'

include the detail necessary for a review in accordanca
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 I, Items 1 through 10. t.

b. Provide the design basis for the system with regard to
the percentage of failed fuel.

c. Provide P&ID drawings for the Liquid Waste Management
'

System.

d. One of the specific criteria necessary to meet the
relevant requirements of the Commission regulations is
that the concentrations of radioactive materials in
liquid effluents released to an unrestricted area should
not exceed the limits in 10 CFR Part 20, Appendix B,
Table II, Column 2. Provide radionuclide- discharge
concentrations for normal liquid releases, including
operational occurrences, for expected discharges and
dilution factors. Provide conservative site specific
dilution factors required to maintain the above
concentrations. Note that the source term should be
based on design basis failed fuel rate.

..the consequences ofe. Section 11.2.1.1(C) states that "
accidental releases from the LWMS must not exceed the
Standards of Protection Against Radiation, 10 CFR 20."
Provide the limiting values referred, and include
information on the assumptions, 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 adequate. Note that section 15.7.1 has
been deleted from the CESSAR.

f. Provide the functional design basis requirements for the
liquid waste management system, and a design evaluation ,

addressing these requirements.

g. Provide a design evaluation to demonstrate the capability
,f the system.to process waste in the event of a single
major equipment failure, to accept additional waste
during operations which result in excessive liquid 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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a

j

1 Etsponse 410.136

a. The issue is considered to be a question of level-of-
detail necessary for design certification. The detailed:

j design of the liquid, 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, X/Q dispersion f actors, and local requirements for
disposal sites. Adequate information has been provided

j through design criteria and evaluations, required
! features, process flow diagrams, system descriptions,

cystem operation descriptions, inspection and testing
requirements, instrumentation requirements and release
analysis, including estimated quantity of radioactivity
released, sources, estimated volumes, and activity
levels, and volumes of inputs, to n.ak e a safety

.

determination for design certification.
1

! b. 'The Liquid Waste Management System is design based on a
design basis fciled fuel rate of 0.25%.

;

j c. Process flow diagrams for the Liquid Waste Management
i System are provided in CESSAR-DC Figure 11.2-1. Detailed

| P&ID drawings require 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.

d. Section 11.2 will be expanded to include the analysis and
methodology to calculate the concentration of

;

j radionuclide in liquid effluents based on the design
basis failed fuel rate of 0.25% and the expected failed

,

; fuel rate. The liquid effluent concentrations are in
compliance with the limits in 10 CFR Part 20, Appendix B,
Table II, Column 2. Concentrations of liquid effluents'

*

i 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 Liquid Waste Manage Management or by the reduction of
the discharge rate. This future addition is attached.

'

:

! e. The Radwaste Building, which will house the Liquid Waste
Management System (LWMS), will be designed in accordance
with the requirements per Regulatory Guide 1.143.

'

Regulatory Guide 1.143 does not require a dose
,

consequence analysis since the liquid released due to a
LWMS failure would be retained in the Radwaste Building.'

.

5 f. The CESSAR-DC Section 11.2.1 Will be expanded to include
! a statement to clarify the functional design basis. The

design basis evaluatit n is eryeloped by the responses to
,

i Page 2 of 3
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questions 410.136(d) and 410.136(e) which demonstrate
compliance with 10 CTR Part 20 limits. A revision of
section 11.2.1 is attached.

g. The Liquid Waste Management System has been designed with
suf ficient redundancy and surge capacity to accoinmodate l

'

increased processing requirements or a single major
failure. In addition, temporary hookup connections for
temporary equipment is provided for processing during
occurrences beyond the processing capability of the
design.

1

..

l
,

!
!

i

i

,

9
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4

,

Page 3 of 3
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i

question 123 137,

n. General 1 The design of the gaseous vaste management I
system appea s to be in a conceptual stage. It does not
include the detail necessary for a thorough review in ;

accordance wits. the requirements 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 I, Items 1 through 6.

'b. Prt, vide the design basis of the system with regare to the
percent of failed fuel,

c. Provide the functional design basis requirement for the
Gaseous Warte,Hanagement System and a design evaluation ,

addressing these requirements. :
,

d. Provide P&l0 drawings for the Gaseous Waste Management ,

!System.

c. The design bases for the system should also include:
General Design Criterion 3, as it relates to provi'?ing
protection tc: gaseous handlirg and treatment systems from
the ef fects _ of an explosive mixture cf hydrogen or-

oxygen, and General Design Critorion 61, as it relates to
radioactivity control in gaseous waste management systems
and ventilation systems associated with fuel storage and
handling areas, include these design criteria and i

address them in the design evaluation section.

f '. One of the design requirements of the gaseous waste
,

treatment system is compliance with 10 CFR 20.106, as it
relates to radioactivity in effluents to unrestricted
uraas. Provide the assumptions,_ methodology, and
analysis- to demonstrate that the concentrations of
radioactive materials is gaseous ef fluents released to an -

unrestricted area do not exceed the limits specified in
3

10 CFR Part 20, Appendir B, Table II, Column 1. tJote
that the source term should be based on design basis '

fai)ed fuel.

g. Gaseous Waste Management Systems, where the potential for
an explosive mixture of hydrogen and oxygen exists,'

should either be designed to withstand the effects of a
hydrogen explosion or be provided with dual gas analyzers
with automatic control functions to precludte the
formation or buildup of explosive material. Address the
redundance and the automatic control characteristics of
the design. Discuss the settings of alarms associated

j with the hydrogen explotion protection,

s

Page 1 of 3
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,

I

h. Section 12.3.7.2 contains some information on the ef fects
and consequences in a case of GWMS leak or failure, i

Provide the conservative assumptions used in the analysis i
and the basis for the atmospheric dispersion s' actor. !

(

Response 410.137

a. The issue is considered to be a question of Icvol-of-
detail necessary for design certification. Tb* 4etailed
design of the liquid, gaseous, and solid wasto s.agement
system will depend on vendor supplied iniormation, ;

radwaste process technology at the time of detailed '

design a.1d site specific parameters, such as dilution
flow,- X/Q dispersion f actors, and local requirements for

'

disposal sites. Adequate information has been provided
through design criteria and evaluations, required i
features, process flow diagrams, system descriptions,
system operation descriptione, inspection and testing
requirements, instrumentation requiraments and release
analysis, including estimated quantity of radioactivity
released, sources, estimated volumen, and activity
levels, and volumes of inputs, to make a safety
determination for design certifichtion. The design
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). >

'

b. The Gaseous Waste Management System is design based on a
design basis failed fuel rate of 0.25%. ,

c. 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 '

questions. 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 Management ,

System are provided in CESSAR-DC Fjgure 11.3-1. Detailed
P&ID drawings require 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 Critelia 3 and 61, as well as the
associated design eva2 uations. A copy of this future

,

addition is attached.
'

|

|
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,

f. 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 railure that the normal operation source term
can be multiplied by seven to yield a " source term which -

is in good agreement with the design basis source term".
This analysis will be added to Section 11.3 of the
CESSAR-DL to demonstrate compliance with 10 CPR Part 20,
Appendix B, Table II. Column 1 limits. This future
addition is attached. (Please note that the X/Q value
reported in this chango will be increased as the result '

of the response to RAI 450.09. This future revision will 3

- not affect the conclusions of the enclosed revision to
'

Section 11.3) ;

g. 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%.

h. 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 r

represent the 90th percentile of the meteorological !
,

conditions in order to provide a generic conservative
dispersion factor for a potential site. The atmospheric
dispersion f actor is discussed further in Chapters 3 and
15 of the CESSAR-DC. This future addition is attached.

!

.

+

|
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The rate of radioactive liquid discharges will be based on the
available dilution and concentrations of 10 CFR 20, Appendix B,
Table II.

11.2.6.3 Estimated Doces

The offsite doses estimated to be received by individuals as a
-euult of radioacti a liquid releases are presented in Table
11.2-4 a t'd compared w .v. the corresponding 1.mits of 10 CFR 50
Appendix I. The equctions in Regulatory Guide 1.109 were
implemented in the offuite dose calculations. In addition, it
has been assumed that:

A. Fishing and shoreline activities for the maximum exposed
individual occur in the immediate vicinity of the discharge
point.

B. Drinking Vater for the maximum exposed individual is taken
in the immediate vicinity of the discharge point.

Population doses resulting from radioactive liquid releases are
strongly related to site chsracteristics such as populations
served by downstream municipal water intakes and sport and
commercial fish Parvest rates related to the receiving waters.
Therefore, it is accessary to defer population dose projectiens
to site-specific environrental eports. I

11.2.6.4 cost-Benefit Analysis

The cost-benefit analysic approach stipulated by 10 CFR 50,
Appendix I, Paragraph II.D requires that a population dose
analysis be performed to demonstrate that the LWMS is designed
consistent with the as low as reasonably achicvab.l e criterion.
Due to the extreme site-specific nauure of population dose
analyses, the cost-benefit analysis ir deferred to site-specific
environmental 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 certification, will pass the as low as
reasonably achievable test for most proposed sites without
modification. In any case, LWMS modifications resulting from
site-specific cost-benefit analyses will reduce the maximum
individual doses presented in Table 11.2-4

3ns(ch >

4

Amendment I
! 11.2-9 December 21, 1990
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11.2.7 CONCENTRATION OF NORMAL EFFLUENTS

The Liquid Waste Management System (LWMS) processes liquid waste
prior to release to the environment. Each type of liquid waste ir
segregated to minimize the potential for mixing and contamination
of non-radioactive flow streams. The process liquid radioactive
waste is sampled prior to release from Waste Monitor Tanks and
radiation monitors are provided in the diacharge 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 II, Column-2 Maximum Permissible Concentration.<

11.2.7.1 Analysis of Effects and Consequence 0

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:

1. The system discharges intermittently at an average of
approximately 11200 gallons per day shown below.

,

Discharge Flow
Tyne of_ Waste Pate (opd) Reference

Shim Bleed 183 Table 11.2-2
Clean Waste 70 Table 11.2-2
Dirty Waste 3200- Table 11.2-2
Detergent Waste 540 NUREG-0017
Turbine Building
Drains 7200 NUREG-0017

2. The cource term is based the concentration of the liquid
in the Waste Monitor Tr.nk. All ef fluent is assumed to be
at this concentration for conservatism,

a. The LWMS may be occasionally operated at design
basis source term conditions. During these
ccnditions, the concentration of the liquid in the
Waste Monitor Tank is based on the design basis
source term (0.25% failed fuel rate).

b. Typically, the LWMS is operated at the average
normal operating source term calculated using

Page 1 of 7
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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. No 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:

1.0 PCA * p/DF(i)nec3C (i) =
t

e Concentration in the WasteWhere: C (i)t

Monitor Tank (pCi/ml)

Primary Coolant ActivityPCA e

(pCi/gm) (See Table 11.1.1-2)

Density (gm/ml)p e

1.0 gm/ml=

e Chemical Volume and ControlDF(i)mes
System (CVCS) Total Procecs
Decontamination Factor (See
Table 11.2. 3 and Figure 11. 2-2)

5.0E+5 (Iodine)DF(i) ems =

4.0E+3 (Cs, Rb)=

5.0E+6 (Other)=

3. .The dilution flow rate is assumed to be 100 scfs, which
is consistent 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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B. Methodology

The methodology used to calculate the concentration of the effluent
at the potable water source is as follows:

C (i) C (i) * Dr=
tp

Where:

C (i)= Concentration of the 1" isotope at the potablep
water source (gC1/ml)

Ct(i)= Concentration of the i* isotope in the Waste
Monitor Tank (for the design basis failed fuel
rate,_0.25%) (4Ci/ml)

Dilution FactorDr =

" Fn./FetDr

1. 7 4 x 10''Dr =

Discharge Flow Rate (gpd)Fe, =

11200 gpd=

. Dilution Flow Rate (scfs)Fet =

100 scfs=

C. Results and Conclusions

The ertimated 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 liquid 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 isotopes 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 II, Column 2. For a dilution flow 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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The Owner Operator will develop procedures for the operation of the
LWMS and release of radioactive ligr.id effluents from the LWMS to
ensure that the concentration of the liquid effluents at the
potable water source are within 10 CFR 20 guidelines,

,

,

,

Page 4 of 7
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Table 11.2-5 Design Basis Average Daily Liquid
Effluent Concentration (a)

C (i) MPC(i)p
Nuclide DCi/ml) D C ij lnLL}_ DiPC(i)

Br-83 6.77E-12 3.00E-06 2.26E-06
Br-84 3.30E-10 3.00E-06 1,10E-04

Br-85 3.82E-11 3.00E-06 1.27E-05
Rb-88 6.43E-10 3.00E-06 2.14E-04
Rb-89 7.12E-10 3.00E-06 2.37E-04
Sr-89 2.08E-11 3.00E-06 6.95E-06
Sr-90 1.30E-12 3.00E-07 4.34E-06
Sr-91 1.29E-11 7.00E-05 1.84E-07
Sr-92 6.08E-12 6.00E-05 1.01E-07
Y-90 1.91E-13 2.00E-05 9.55E-09
Y-91 4.17E-12 3.00E-05 1.39E-07
Y-91m 1.91E-13 3.00E-03 6.37E-11
Y-92 1.20E-12 6.00E-05 2.00E-08
Y-93 2.61E-12 3.00E-05 8.68E-08
Zr-95 5.04E-12 6.00E-05 8.40E-08
Nb-95 5.04E-12 1.00E-04 5.04E-08
Mo-99 1.91E-12 4.00E-05 4.78E-08
Tc-99m 5.73E-09 3.00E-03 1.91E-06
Ru-103 3.82E-12 8.00E-05 4.78E-08
Ru-106 9.55E-13 1.00E-05 9.55E-08
Rh-103m 3.30E-13 1.00E-02 3.30E-11
Te-129m 7.64E-11 2.00E-05 3.82E-06
Te-129 5.91E-11 8.00E-04 7.38E-08
Te-131m 1.91E-10 4.00E-05 4.78E-06
Te-131 6.95E-11 3.00E-06 2.32E-05
Te-132 2.26E-09 2.00E-05 1.13E-04
Te-134 2.26E-10 3.00E-06 7.53E-05
I-131 2.08E-08 3.00E-07 6.95E-02
I-132 6.77E-09 8.00E-06 8.47E-04
I-133 3.30E-08 1.00E-06 3.30E-02
I-134 4.69E-09 2.00E-05 2.34E-04
I-135 1.91E-08 4.00E-06 4.78E-03
Cs-134 3.65E-09 9.00E-06 4.05E-04
Cs-136 1.32E-09 6.00E-05 2.20E-05
Cs-137 3.47E-09 2.00E-05 1.74E-04
Cs-138 2.61E-09 3.00E-06 8.69E-04
Ba-137m 7.12E-15 3.00E-06 2.37E-09
Ba-139 4.52E-12 3.00E-06 1.51E-06
Ba-140 3.13E-11 2.00E-05 1.56E-06

(a) Based on concentration in Waste Monitor Tank for design basis
source term during normal operating conditions (See Table-"

12.2-17).
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Table 11.2-5 Design Basis Average Daily Liquid
Effluent Concentration (a)

C,, ( i ) HPC(i)
Nuclide Jy_Qi.f_m_11 1pcil_ mil FMPC(i)

La-140 4.34E-12 2.00E-05 2.17E-07
Co-141 4.86E-12 9.00E-05 5.40E-08
Ce-143 3.65E-12 4.00E-05 9.12E-08
Co-144 3.65L-12 1.00E-05 3.65E-07
Pr-144 1.18E-13 3.00E-06 3.94E-08
Mn-54 5.56E-11 1.00E-04 5.56E-07
Co-58 1.60E-10 9.00E-05 1.78E-06
Co-60 1.91E-11 3.00E-05 6.37E-07
Fe-59 1.04E-11 5.00E-05 2.08E-07
Cr-51 1.08E-10 2.00E-03 5.38E-08

H-3 4.97E-04 3.00E-03 1.6GE-01

Total: 2.76E-01 MPC

5
Y

(a) Essed on the concentration in Waste Monitor Tank for the
design basis source term during normal operating conditions
(See Table 12.2-17).

Page 6 of 7
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Table 11.2-6 Normal Operating Average Daily
Liquid Effluent Concentration (a)

C (i) MPC(i)p

Fuelide Ipci/ml) _(uci/ml) FMPCfi)

Sr-89 4.86E-15 3.00E-06 1.62E-09
Sr-90 4.17E-16 3.00E-07 1.39E-09
Sr-91 3.34E-14 7.00E-05 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-95 1.35E-14 6.00E-05 2.26E-10
Nb-95 9.73E-15 1.00E-04 9.73E-11
Mo-99 2.22E-13 4.00E-05 5.56E-09
.Tc-99m 1.63E-13 3.00E-03 5.44E-11
Ru-103 2.61E-13 8.00E-05 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-129 8.34E-13 8.00E-04 1.04E-09
Te-131m 5.21E-14 4.00E-05 1.30E-09
Te-131 2.67E-13 3.00E-06 8.92E-08
Te-132 5.91E-14 2.00E-05 2.95E-09
I-134 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 4.36E-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
Cs-137 4.08E-10 2.00E-05 2.04E-05
Ba-140 4.52E-13 2.00E-05 2.26E-08
La-140 8.68E-13 2.00E-05 4.34E-08
Ce-141 5.21E-15 9.00E-05 5.79E-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 5.38E-11
Mn-54 5.56E-14 1.00E-04 5.56E-10
Fe-55 4.17E-14 8.00E-04 5.21E-11
Fe-59 1.04E-14 5.00E-05 2.08E-10
Co-58 1.60E-13 9.00E-05 1.78E-09
Co-60 1.84E-14 3.00E-05 6.14E-10
Zn-65 1.77E-14 1.00E-04 1.77E-10
W-187 8.69E-14 6.00E-05 1.45E-09-
Np-239 7.64E-14 1.00E-04 7.64E-10
H-3 1.74E-04 3.00E-03 5.79E-02

Total: 5.81E-02 MPC

(a) Based on the concentration in Waste Monitor Tank for the
*

average - normal operating source term (calculated utilizing
NUREG-0017 methodology) during normal operating conditions.

Page 7 of 7

- . _ _. -__. _



!

Attachment ALWR-340 'I.

CESSAR !!ninemon g g, , g )

~

Lud n
''

-11.2 LIQUID WASTE MANAGEMENT SYSTEMS ?

11.2,1 DESIGN BASES>

11.2.1.1 iteria -

The Liquid Waste-M a is designed to meet thethe following criteri(qgment System (LWMS)a<

A. The system must mee e regulatory design basis which is
that it be capable. (preducing , releases of radioactive
material in liquid eff ts to ar low as reasonably
achievable in accordance w 1 CFR 50 Appendix I.

~
B. The system must contribute to g the performance design.

Eobjectives in that it must n interfere with normal
station operation including nt ipated operational
occurrences.

' 1
C. -The system must meet the safety design sis which is that

the consequences of accidental releases the LWMS must
not exceed the Standards of Protection Again gdiation,10.,

CFR 20.
,

D. The system must also contribute to meeting the oc pational
exposure design objective by keeping operat n and-

maintenance exposure as low as reasonably achievable.

11.2.1.2 codes and Standards

The LWMS 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 Reyulatory Guide 1.143.

,

Although the LWMS is not required to be designed as.a Seismic
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 5 of Regulatory Guide 1.143 and are designed I

to withstand or acce.mmodate long-term settlement.

11.2.1.3 Features

The.following-features assist 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 be monitored and released with minimal |1

Amendment I
11.2-1 December 21, 1990

t



, . .- -. . . . - . - . .

410.136(f)

Insert B

11.2 LIOUID WASTE MANAGEMENT SYSTEMS

The design objectives of the Liquid Waste 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 radioactive liquid waste. Each type
of liquid waste is segregated to minimize the potential for mixing
and contamination of non-radioactive flow st'eams. The processed
liquid 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 liquid effluent at the potable water source
released during normal operation, including anticipated operational
occurrences, 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 BASIS

11.2.1.1 Criteria and Evaluation

The Liquid 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 50, Appendix I.

The LWMS intermittently discharges liquid 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 ef fluents during normal operation 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 water source.
The results of this analysis assure that the concentration of

Page 1 of 3
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the liquid effluent at the potable water source are well
-within 10 CFR 20, Appendix B, Table- II, Column 2 maximum
permissible concentrations.

B. 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 requirements in ANSI /ANS 55.2-1976 and
Regulatory Guide 1.143. This includes the following f eatures:

1. The LWMS is designed with sufficient redundancy to
tolerate a single major component failure an process
radioactive liquid waste during normal operation,
including anticipated occurrences.

-- 2 . The LWMS. is designed with suf ficient storage capacity and
redundancy to accommodate an-increase in demand during
normal operation of the plant.

C. Releases of radioactive 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 release of liquid waste requires an operator action.
prier- to release through the plant- discharge, radioactive
liquid 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 exceed 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.

D. Accidental releases of radioactive 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 environraent due to a LWMS f ailure
or leak. In 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 mechanism.

|

E. 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 !

I1.143. This ensures that the LWMS will meet ALARA objectives.

!

u
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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 E
have the mixer 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. |1

11,2.3 SAFL"I'Y EVALUATION

The LWMS has no safe shutdown or accidqnt mitigation function. '
I-t -idemonstreted-in-Chepter 15 that- /(ccidental rel

d r e \ecdes A u h o- %p ectede dge.s e s uhen-e'xM ed the gavaluated-c" a "nnsar"= tivo basis- ara nnt =

U tey s "E + fn.J mlimits of 10 CFR 20. AmA%
ec L.h5 \ ( A , WW & e .da in. .I G &c. h M a.s+c B mId,'.y ,
11.2.4 INSPECTION AND TESTING REQUIREMENTS

A program of testing requirements appropriate to assure that the
LWMS is operating as intended is developed prior to fuel loading.
Emphasis is placed on verifying 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 neraal 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 equipped
with continuous level indicators. In addition, redundant
means of detecting high level are provided along with
non-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 also indicated in the LWMS control area.

B. Radioactive Liquid Effluent Monitor

Prior to release, vaste liquid is held in a monitor tank
from which a representative sample is taken. Inlet valvec7

! on tanks being prepared for release are closed, providing
I 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). |1|
i The alarm also automatically terminates the release.
!

|

|

Arendrent I
11.2-7 December 21, 1990
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11.3 GASEOUS WASTE MANAGEMENT SYSTEM

The design objectives of the Gaseous Waste Management System
(GWMS) are to protegt the plant personnel, the general public,
and the environment \by providing a means to collect, store,
process, sample, and mqnitor radioactive gaseous waste. Airborne
releases of radioacti% material to the environment are well
below concentrations spe ified in 10 CFR 20 and meet the As Low
As- Reasonably Achievabl (ALARA) criteria of 10 CFR 50,

Appendix I.

11.3.1 DESIGN BASES

11.3.1.3 Criteria
Y

The Gaseous Waste Management Syst{ (GWMS) is desioned to meet
the following criteria:

A. Fffluents normally released to e ricted areas must meet
the limiting requirements of 10 20 and meet the ALARA
objectives of 10 CFR 50, Appendix .

B. The system must contribute to meetin - c. performance design
objectives in that it must never erfere with normal
station operation including anti ated operstional
occurrences.

I

C. Releases of-radioactive materials to the e
~

10 CFR 50,
onnent must be

controlled and monitored in accordance
Appendix A (General Design Criteria 60 and 64

D._ Accidental release of radioactive material f a single
component of the GWMS must not result in offsite oses which
exceed the guidelines of 10 CFR 20.

E. The system must, also contribute to meeting the occu ational
exposure design objective by keeping operati and
maintenance exposure ALARA.

11.3.1.2 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.

11.3.1.3 Features

The following features assist in meeting the Design Criteria:

A. High activity hydrogenated gaseous waste streams are
processed through carbon adsorbers to retain and delay

Amendment I
-11.3-1 December 21, 1990
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11.3.1 plSJGN 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 released 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 continuously discharges effluent. Table 11.3-4

,

provides an estimate of the annual airborne of fluent 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.

B. The system must contribute to meeting the performani:a design
objectives in that it must never interfere with the normal
station operation it.:1uding anticipated operational
occurrences.

The GWMS is a non-nuclear safety related system. It has no
accident mitigation functions. The GWMS is designed in
accordance with requirements in ANSI /ANS 55.4-2979, Regulatory
Guide 1.143 and 1.140. This includes the following features:

The GWMS is designed to preclade a buildup of an' '

.

explosive mixture of hydrogen and oxygen which could
impact the operation of the plant.

Page 1 o' 3
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Insert A (cont'd)

2. The GWMS is designed with suf ficient storage capacity and
redundancy to accommodate an increase in demand during
normal operation of the plant.

C. Releases of radioactive 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 adsorber 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.

D. Accidental releases of radioactive materials from a sing'.e
component of the GWMS must not result in offsite doses which
- exceed the guidelines of 10 CFR 20.

a discussion of the analysis of aSection 11.3.7 provides
single component failure of the GhTS. 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 f ailure
of component in the GhTS is within the guidelines of 10 CFR
20.

E. The system must also contribute to meeting the occupational
exposure design objective by keeping operation 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 ment ALARA
objectives.

|

| F. Protection will be provided to gase'us waste handlir.g and
treatment systems from the effects of un explosive mixture ofl

hydrogen and oxygen in accordance with 10 CPR 50, Appendix A
(General Design Criteria 3).

The GWMS is designed to preclude the buildup of an explosive
mixture of hydrogen and oxygen in accordance with the Standard
Review Plan, Section 11.3. Dual hydrogen ant.ly zers are
utilized to monitor the concentration of hydrogen and oxygen

| in the GWMS. Alarms are provided in the control room to alarm

Page 2 of 3
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on high hydrogen and oxygen concentration. The hydrogen and
oxygen concentration will be maintained less than 4% by
nitrogen purge.

.

|-

|,- s

i

i
.
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11.3.7 GASEOUS W\STE MANAGEMENT SYSTEM LEAK OR FAILURE

11.3.7.1 Identification of Causes and Accident Description-

- The Gaseous Waste Management System (GWMS), as discussed inSection 11.3 is designed to collect, monitor, and storeradioactive. waste gases which originate in the reactor coolant
system and require processing by- holdup- for decay- prior to_

- release. The .GWMS utilizes ambient- temperature charcoal
adsorption beds to provide sufficient decay of noble gases.

The accident is defined as an unexpected and uncontrolled release
of radioactive 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 to take as long as 2
hours to isolate or terminate the elease.

11.3.7.2 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 meteorologicar data and site Exclusion'
Area Boundarv information,

4(EAB] was assumed for a 2 hour release.an atmospheric diffusion factorof 4.97 X 10 s/m

The_resulting EAB noble gas dose is-14.7 mrem to the whole body I

which meets the guidelines of the Standard Review Plan.

.Y_Mc6 3 ?

:
,

.

Amendment I
11.3-9 December 21, 1990
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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 Consequences

A. Bases

The bases for the estimated concentrction of effluent are as
follows:

1. This system continuously discharges at a uniform rate.

2. The concentration of the effluent is based on the design
basis source term.

3. 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 methodology 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 meteorological data and
site Exclusion Area Boundary (EAB) information, an

3atmospheric 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 methodology used to calculate the concentration of the effluent
at the Exclusion Area Boundary is as follows:

C(i) = CF * 7R(i) * X/Qm
'

Where:

m Concentration of the 1" isotope at the EABC(i)

Pagu 1 of 3
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Insert B (cont'd)

CF a Conversion Factor
33.17 x 10'11 (s-pCi-m /yr-Ci-ml)=

Release Rate of 1"' isotope (Ci/yr)R(i) e

3Atmospheric dispersion factor at EAB (s/m )X/Qm =

34 . 9 7 x 10'' (s/m)=

C. Results and Conclusions

The concentration-of the ef fluent at the Exclusion Area Boundary is
shown in Table 11.3-5. 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
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Table 11.3-5: -Average Annual concentration of Gaseous
Effluents at the Exclusion Area Doundary (a)

C(i) MPC(i)
Huclide (uci/ml) (uci/ml) FMPClil

I-131 1.98E-15 1.00E-10 1.98E-05
I-133 5.95E-15 4.00E-10 1.49E-05
Kr-85M 4.41E-13 1.00E-07 4.41E-06
Kr-85 8.49E-11 3.00E-07 2.83E-04
Kr-87 4.41E-13 2.00E-08 2.20E-05
Kr-88 8.82E-13 2.00E-08 4.41E-05
Xc-131M 1.76E-11 4.00E-07 4.41E-05
Xe-133M 1.10E-13 3.00E-07 3.67E-07
Xe-133 7.83H-12 3.00E-07 2.61E-05
Xe-135M 4.41E-13 3.00E-08 1.47E-05
Xe-135 2.65E-12 1.00E-07 2.65E-05
Xe-138 4.41E-13 3.00E-08 1.47E-05
Cr-51 3.64E-18 8.00E-08 4.55E-11

'

Mn-54 2.20E-18. 1.00E-09 2.20E-09
Co-57 2.65E-19 6.00E-09 4.41E-11
Co-58 J.31E-17 2.00E-09 1.65E-08
Co-60 1.06E-17 3.00E-10 3.53E-08
Fe-59 9.48E-19 2.00E-09 4.74E-10
Sr-89 7.83E-18 3.00E-10 2.61E-08
Sr-90 3.09E-18 3.00E-11 1.03E-07
Zr-95 1.21E-18 1.00E-09 1.21E-09
Nb-95 3.31E-18 3.00E-09 1.10E-09
Ru-103 6.17E-19 3.00E-09 2.06E-10
Ru-106 1.10E-19 2.00E-10 5.51E-10
Sb-125 6.72E-20 9.00E-10 7.47E-11
Cs-134 3.64E-18 4.00E-10 9.10E-09
Cs-136 1.10E-18 6.00E-09 1.84E-10
Cs-137 6.39E-18 5.00E-10 1.28E-08
Ba-140 6.95E-19 1.00E-09 6.95E-10
Ce-141 4.74E-19 5.00E-09 9.48E-11
H-3 1.32E-10 4.00E-05 6.61E-04
C-14 8.05E-13 1.00E-07 8.05E-06
Ar-41 3.75E-12 4.00E-08 9.37E-05

Total: 1.28E-03 MPC

(a) Based on the design basis source term.

Page 3 of 3
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11.3.7 GASEO WASTE MANAGEMENT SYSTEM LEAK OR PAILURE

11.3.7.1 Identi ' cation of Causes and Accident Description

The Gaseous Waste Manag ment System (GhTS), as discussed in
Section 11.3 is designe o collect, monitor, and store
radioactive waste gases whi originate in the reactor coolant
system and require processi by holdup for decay prior to
release. The GWMS utilizes ambient temperature charcoal
adsorption beds to provide suffic nt decay of noble gases.

The accident is defined as an unexpe e,f and uncontrolled release
of radioactive Xenon and Krypton gas y from the GWMS resulting
from an inadvertent bypass of the m decay portion of the
charcoal adsorption beds. It is assume to take as long as 2
hours to isolate or terminate the release.
11.3.7.2 AnalysisofEffectsandConsehndgs

The release source term is conservatively calcu based on the
methodology given by Branch Technical Position ET p-5. In the
absence of site specific meteorological data and s Exclusion'

Area Boundary 4 (EAB] was assumed f or a 2 hour release
information, an atmospheric diff i n factor

of 4.97 X 10 s/m .

C
The resulting EAB noble gas dose is 14.7 mrem to the who e body I

which meets the guidelines of the Standard Review Plan.

.

Amendment I
11.3-9 December 21, 1990
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11.3.7 GASEOUS WASTE MANAGEMENT SYSTEM LEAK OR FAILURE

11.3.7.1 Identification of Causes and Accitent Descriptio_B

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 coolant system and require
processing by holdup for decay prior to release. The GWMS utilizes
ambient temperature charcoal adsorption beds to provide sufficient
decay of noble gases.

The accident is described as an unexpected and uncontrolled release
of radioactive 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.

Analysis of Effects and Consequences11.3.7.2 a

A. Bases

1. The assumptions and methodology are consistent with
guidance provided in Branch Technical Position ESTB 11-5.

2. An ef fective 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.

3. In accordance with ESTB 11-5, the Waste Gas System
maximum design capacity source term (at sustained power)
is assumed to seven times the source term considered for
normal operation, including anticipcted operational
occurrences. PWR-GALI is run for a 30 minute decay case
and the results are mu3tiplied 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.

5. Particulates and radiciodines are assumed to be removed
by pretreatment, gas separation, and intermediate
radwaste treatment equipment. 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 f actor (V(Q) is assumed for the exclusion area
boundary as described _in Chapter 15, Appendix A.

B. Methodology

To cr.lculate-the dose consequences for a Wa:.te Gas System failure
methodology consistent with Branch Technical ESTB 11-5 is used.

Q(i) * XfQ * 7.25E K(1) *D =

Where:

Dose (mrem)-D =

K ( i) >= the total-body dose factor given in
Table B-1 of Regulatory Guide 1.109 for

3the-i* isotope (mrem-m /pCi/yr)-

the noble gas nuclide release rate forQ(i) =

the i" isotope (C1/yr)

atmospheric dispersion factor at theX/Q =

exclusion area boundary

4.97 x 10" s/m'X/Q =

7.25 = conversion factor for 2 hour release
2(pCi-yr /Ci-event-sec)

C. Results and Conclusions

The resultir? Exclusion Area Boundary noble gas dose to the whole
body is 14.7 mrem. This meets the guidelines specified in the
Stand >rd Review' Plan Section 11.3.

Page 2 of 2
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Ouestion 410.138

a. 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
requirements of SRP Section 11.4. For design
certification, the CESSAR is expected to contain the type
and depth of information delineated in SRP Section-11.4,
Part I, Items 1 through 9.

b. 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 radioactive
materials to the environment; GDC 63 and 64 as they
relate to the radioactive waste systems being designed
for monitoring radiation levels and leakage; 10 CFR Part
71 as it relates to radioactive material packaging; and
10 CFR 20.106 as it relates to radioactivity in ef fluents
to unrestricted areas. Include these criteria in the
design basis and address them in the design evaluation
section.

c. Provide P&ID drawings for the SWMS.

d. Provide the specific design features and codes and
standards where the design follows the guidance of
Regulatory Guide 1.143.

c. Section 11.4.3, feature A, discusses provisions in the
design to accommodate leased equipment. Explain how this
feature assists in meeting the design criteria stated in
section 11.4.1.1.

f. Discuss how the design meets all relevant guideline
requirements of Branch Technica) Position ETSB 11-3
attached to SPO Section 11.4.

... accidental releases fromg. Section 11.4.4. states that "

this system, 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 Of an accident was considered? How was
it analyzed? Provide the results of the analysis
(consequences) and conpare to the 10 CFR Part 20 limits
which are referred to in the section.

Ee.jiirise 410.138

a. The issue is consiaered to be a question of level-of-
detail necessary for design certification. The detailed
design of the liqu; J, gaseous, and solid waste management

Page 1 of 3
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i

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 factors,-and local requirements for<

disposal sites. Adequate information has been provided
through design criteria and evaluations,_ required
features, process flow diagrams, system descriptions,
system operation descriptions, inspection and testing
requirements, instrumentation requirements and release
analysis, including estimated quantity of radioactivity
released, sources, estimated volumes, 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,

b. Scction 11.4 of CESSAR-DC will be revised to incorporate
the above criteria (General Design Cri*.eria: 60, 61, 63,
64, 10 CFR 20 and 71), as well as the associated desiga
basis evaluation. A copy of this future revision is
attached for NRC review.

c. Process flow diagrams for the Solid 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 considering the minor,

safety significance of this system..

d. Section 11.4 will - be updated to include a discussion
regarding the specific design features which meet
criteria specified in Regulatory Guide 1.143. A copy of

,

this future addition is attachea for NRC review,

e. This _ feature provides additional flexibility for the
Solid Waste Management System accommodate increased
processing requirements or single major equipment

i failure.

f. The Solid Waste Management System design will be designed
in accordance with guidance provided in Branch Technical
Position ETSB 11-3.

g. The Radwaste Building, wh'ich will house the Solid Waste
Management System (SWMS), will be designed in accordance
with the requirements per Regulatory Guide 1.143.

; Regulatory Guide 1.143 does not require a dose
consequence analysis since the liquid released due to a
SWMS failure would be retained in the Radwaste Building.'

;

Page 2 of 3
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Therefore, no analysis will be performed for an effluent
release,

,
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11.4- SOLID TE MANAGEMENT SirSTEM

11.4.1 DESIGN ES

11.4.1.1 Criteria

The-Solid Waste Management tem (SM!S) is designed to meet the
following criteria. p

9
A. The system must contribute t ting the performance design

objectives in that it must ver interfere with normal
station | operation includin pticipated operational
Occurrences.

B. The~ system must also contribute to ng the occupationalm

exposure design objective by ke g operation and
maintenance -exposure as low as re nably achievable
(ALARA).

Y
C. The system must produce a packaged waste fr g itable for

shipment to and acceptance at a licensed burla facility. E

11.4.1.2 Codes and Standards

-The SMis is designed under'the general guidance of Regulatory
Guide 1.143, and to the codes ar$ standarda listed in Table 1 of
of Regulatory Guide 1.143.

Althoug? 7 SWMS is not required to be de'igned as Seismic
Categor: 't'is surrounded by a curb, capar of retaining the
entire-2. t contents of the Radwaste Buildi.. . The foundation
and surrt cing curb are uesigned to withstand or accommodate-
long-term settlement.

11.4.1.3 Peatures

The following_ features assist in meeting the design critoria.

A. The syncem has provisions to accommodate leased equipment
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 cperators to most,.

|: effectively coordinate activities.
!
i C. Ac|.ive and replaceab3e components have crane access to

facilitate removal and repair.

; Amendment E
11.4-1 December 30, 1988
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11.4 EQI,ID WADIi_MANhQIM14T fiYHEM

The Solid Waste Managunient System (SWMS) is designed to protect the
plant personnel, tna general public, and the environment by

'

providing a means to collect, segregate, store, process, sample,
and monitor solid waste. The SWMS processes both wet solid waste'

and dry active warte for shipment to a licenred burial site.

11.4.1 DIEIO14 DhSJA

11.4.1.l' QTheI_iLAILd Eva1oatioil

The SWMS is designed in accordance with the following Standard
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 SWMF is designed so that liquids removed during the
dewatering process of wet sol #d waste are routed back to the
Liquid Waste Management System (LWMS) to be processed prior to
release to the environment. !Jon-clogging sire screens, such
as Johnson screens, ara provided on the Resin Storage Tanks
and shipping containers to prevent an inadvertent discharge of

| resin beads to environment via the LWMS.

The gases eillected in the dry active waste processing area
are dischargad via the Radwaste Building Ventilation System to
the unit vent. The dry solids compactor is provided with an
air filtration system which includes a HEPA filter. A fan
draws air through the HEPA filter 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 13.5.

B. Effluents normally released to unrestricted areas rust meet
the limiting requirement 8 of 10 CFR 20.

The liquid and gaseous effluents released during normal
operation and anticipated operational occurrences to'

unrestricted areas are taler ed through the LWMS and the

Page 1 Of 3
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Radwaste Building Ventilation System, respectively. Section
11.2 provides a detailed discussion confirming compliance with
10 CFR 20 for releases from the LWMS to the environment. In
addition, Section 11.3 provides an estimate of the releases
from the Gaseous Waste Management System, based on NUREG-0017 t

methodology, which includes the contribution from the Radwaste
Building Ventilation System.

C. The system must ecntribute to meeting the performance design
objectives 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 Radwaste Building provides a seismic - retention d
basin to contain the contents of the building in the event of
a major component fcilure. In addition, curbing is provided ',around major components such as the Resin Storage Tanks to
contain thcir 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 as new
processes and configurations become available.

,

D. The system must also contribute to meeting - occupational
exposure design objectives by keeping operation and
maintenance exposure as low as reasonably achievable (ALARA.

Adequate spacing and cranes facilitate maintenance of SWMS
components which reduces time required 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 i

monitors will also-be used in SWMS processing and packaging
creas which will reduce personnel exposure. Shielding of ,

'

shipping containers will be evaluated and provided -as
necessary.

E. The system must produce a packaged waste which is suitable for !

shipment to and acceptance at a licensed burial facility.

Samples, taken.from the spent resin storage tr.: Fc , will be
' ' used to classify the waste prior to disposal. All sedid waste

material which is shipped from the plant site to e licensed {
burial site is packaged in accordance with 30 CFR 71 and the '

Department of Transportation Regulations.

Page 2 of 3 2
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F. The packaged waste produced by the SWMS shall be classified
and processed in accordance with 10 CFR 61 requirements.

The solid waste shall be disposed and processed in accordance
with 10 CFR 61 requirements. Operating procedures will be
developed by the owner operater. These procedures will
provide boundary conditions for a set of process parameters
(such as settling-times, drain time, drying time, etc.) to
assure that 10 CFR 61 requirements are met. In 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 ETSB 11-3.

G. The SWMS-is' designed to ensure that the consequences 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 contained 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 basin. Liquids released from the
component will be collected and routed to the LWMS - f or
processing. Any gaseous releases would be released to the
Radwasto Building and discharged through .filtets 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 Annox. This assumption will be-
confirmed once a site is specified.

!

>

<

!

i

t

a
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Misec11ancous 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 pull air through a HEPA filter and to a filtered
exhaust system. When the containers are full they are manually
scaled and moved to the low-level waste storage area to await
shipment. Surveys of the containers are mado prior to shipment.

Space is provided in the shielded storage area to accommodate
large volumes of waste such an irradiated hardware or other off
normal volumes of waste which may result from plant modification
work. These vastes 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 mitigawion function.
Finally, accidental releases from this system, uhan-e ntuate w

+-oonservotivo-basih will not exceed the limits of 10 CFR 20.
h u.% + \ c<\ m es h a wn p c .s p o.< + G%< on Sum lea k w: p h e e n4 a ,s ) G %
11.4.5 INSPECT. TON AND TESTING REQUIREMENTS L/ s- s+c. t%ldiof.

1

A Process Control Program appropriate to assure that the SWMS is
operating as intended is developed prior to fuel loading.
Procedures for each phase of system operation including resin
transfer and batening 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 REQUIREMDrTS

Instrumentation 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 fill and resin transf er/ sluice operations.
These indications will be read in the facility control room.'

Also, video obcervat2on of 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
;;.a ~ Dece-ter 21. 1990

-- - ..
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11.4 SOLID WASTE MANACDU3fT SYSTEM

11.4.1 DESIGN BASES *

r

11.4.1.1 Criteria

The Solid Waste Management System -(SWMS) is designed to meet the
following criteria.

I-

A. The system must contribute to meeting the performance design [objectives in that it must never interf are with normal '

station operation including anticipated operational ;occurrences. o

B. -The system must also contribute to meeting the occupational |xposure design objective by keeping operation ande 4

maintenance exposure as low as reasonably achievable '

(ALARA).

c. The ;yctem must produce a packaged waste from suitable for
shipment to and acceptanco at a licensed burial facility. E >

11.4.1.2 Codes and Standards

The SWMS' is. designed under the general. guidance cf Regulatory '

Guide 1.143, and to the codes and standards listed in Table 1 of
of Regulatory Guide 1.143.

.Although the SWMS is not required to be designad as Seismic
category'I,. it.is surrounded by a curb, capable of retaining the
entire liquid contents of the Radwaste Building. The-foundation ;

_

and surrounding curb are designed to withstand or accommodate
long-term settlement. ,

_

idWh
3 11.4. .3 Features

The following features assist in.. meeting the design criteria.
A. The system has provisions to accommodate leased . equipment '

which - may provide the most economical choice at particular
times or for particular waste. '

B. Many normal system-operations are remotely controlled from a
.F centralized control. panel which permits operators to - most

>

. effectively coordinate activities.

C. Active:. and replaceable com3.onents have crane access tofacilitate removal and repair.
;

Amendment E
11.4-1 December 30,-1988
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410.138(d)

Insert B

The Radwaste Building is designed in accordance with Regulatory
Guide 1.143 guidelines which include:

Foundations and adjacent wall of structures that house-

the Solid Waste Panagement System is designed to
withstand an operating Basis Earthquake (OBE) to a height,

sufficient to contain the maximum liquid inventory
expected to be in the building in accordance with C.3.1.3
and C.S.2,

Indoor tanks are provided with curbing or elevated i-

thresholds with floor drains routed back to the Liquid
Waste Management System in accordance with Position 1

C .1. 2 . 3 , - . o
'

>

All indort tanks containing radioactive liquids are-

provided with level indication in accordance with
'

Position C.I.2.1,

Materials used for piping for radwaste systems are-

compatib1s with the chemical, physical, and radiation
enviro..mont expected under normal and operational
occurrences in accordance with Position C.3.1.2.

.

4

;

i

;

>

d
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i
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Q1eption_ 410.135

c. This section needs to make dif ferentiation between design
basis f ailed fuel rate, coolant concentrations, etc. for
the source term used for the deolgn of the vaste
management systems, compliance with 10 CFR Part 20, and
one time accidental releases, and the llUREG-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.

RHpR11E.e 410.111

e. 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, shiciding and accident design calculations.

Section 11.1 is revised as follows:

'

11.1 SSR M TEBXG

The average quantity of radioactive material released to
the environment during normal operation including
anticipated operational occurrences is calculated using
PWR-GALE Code (Reference 1) and is based on guidance
provided in IJUREG-0017 (Reference 2). The adequacy of
radioactive waste management systems is demonstrated by
verifying compliance with 10 CFR 50, Appendix I offsite
radiological release objectives using the 14UREG-0017
" expected" source term basis.

Design basis " maximum" source terms are used in plant
radiation shielding design and accidental of fsite release
evaluations. The use of design basis " maximum" source
terms in shielding and accident calcu,1ations allows for
short-term increases in reactor coolant concentration
above the IJUREG-0017 " expected" average concentrations.
Design basis " maximum" source terms are addressed in
Chapter 12.

The adequacy 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. The " expected"
source terms are used to demonstrate the long-term
operational adequacy of radi tive waste management
systema. The ability to maj liquid and airborne
radionuclide concentrations t .0 CFR 20 instantaneous
limits under short-term " max. source term conditions
is also addressed.
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11.O RADIOAC* RIVE WASTE MANAGEMENT D M RIT~ 410. W T. e . I
11.1 SOURCE TERMS /

r lhe average quantity of radioactive mater released
anticipated]to theenvironment during normal operatio cluding

operational occurrences is using the pWR-GALE Code
(Reference 1) .

on guidance provided in NUREG-00-

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 routino radioactive releases in station effluents,
b) calculating radionuclide concentrations in radioactive waste
management and other plant systems during normal operation, and
c) 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.
11.1.1.1 Pission Product Activities

y

The concentrations of radioactive fission product isotopesin primary coolant under normal reactor operating conditions
are calculated by methods developed in NUREG-0017. Theparameters used in the coolant fission product source term
calculations are summarized in Table 11.1.1-1. The
calculated RCS fission product activity concentrations aresummarized in Table 11.1.1-2,

11.1.1.2 _ Corrosion and Activat! . Products
The concentrations of radioactive corrosion and activation -

products in primary coolant under normal reactor opcroting
conditions' fi.e., Na-24, Cr-51, -Mn-54, Fe-55, Fe-59, C0-58,
Co-60, Zn-65, W-187 and Np-239) are included in Table 11.1.1-3.
Corrosion and activation product concentrations are calculated 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 preaent 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 December 21, 1990

. ~ _ _ _ , - - _ _ _ _ _ _ _ __ -- _ ._ _ _ _ _ _ _ . _ . _ _ _- .
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gIgjfjL-p_Q SECTION 11.1 INSEFT - RAI 410 1_35.e

IllSLRT 410.135.e.1

The average quantity of radioactive material released to the
environment 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 radioactive waste management
systems is demonstrated by verifying compliance with 10 CFR 50,
Appendix I offsite radiological release objectives using the NUREG-
0017 " expected" source term basis.

Design basis " maximum" source terms are used in plant radiation
shiciding 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 radioactive waste management systems is also
demonstrated by verifying compliance with the instantaneous of fsite
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 critoria. The
" expected" - source terms are used to demonstrate the long-term
operational adequacy of radioactive waste management systems. The
ability to maintain liquid and airborne radionuclido concentrations
below 10 CFR 20 instantaneous limits under short-term " maximum"
source term conditions is also addressed.

[
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(LuestiSn 410._13 5

f. Section 11.1.1.3.3 states thac a maximum value of 2.5
microcurle/ gram is maintained to limit in-plant airborne
concentrations of tritium to within acceptable levels.
Describe how the tritium concentration is controlled.
Provide the assumptions, methodology and analysis
performed to determine the average and maximum levels of
tritium concentrations. Is the shim bleed rate value of
830 gpd, stated in the section, a typographical error?

BepJtqD8e 410.135--

f. 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 power operation
(e.g., use of high quality, low clad failure rate-f"el
elements and enriched lithium for reactor coo ant
chemistry control) and by discharge from the plant.
Surface water and atmospheric discharge of tritium are
the most practical alternatives available for controlling-
reactor coolant 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 pCi/gm maximum value to permit
short-term access during power operation. Thic value is
established to allow at least 2 hours of occupational
exposure per week without the use of protective breathing
apparatus under most RB temprirature and humidity
conditions (assuming only reactor coolant leakage inside
RB 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 au voleases to surface
waters and the atmosphere calculated using NUREG-
0017/PWR-GALE methodology plus the annual decay of

tritium in tritiated water cources) to the maximum and
average tritium activity production rates.

TRITIUM INVENTORY BALANCE EQUATION:

PRODUCTION =-RELEASE + DECAY

|

1.

|

i

i
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Where t

!

8Total !! production in reactorPRODUCTIO!J =

coolant (C1/yr)
.

!

CESSAR Table 11.1.1-5, Amendment I=

8Total H accounted for as releasedRELEASE = i

in liquid and gaseous effluents as |
calculated using PWR-CALE (C1/yr)

CESSAR Tables 11. 2. 6-1 and 11. 3. 6-1,=

Amendment I

8H activity decay rate in tritiatedDECAY =

water (C1/yr)
'

3.6 % Plant Inventory /yr=

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 CESSAR Section
11.2 and 11.3 offsite radiological impact evaluations
(1560 Ci/yr) plus decay (280 C1/yr - based on an average
tritiated water concentration of 1 #C1/gm and a total i

I

tritiated water inventory of 5.0E+09 gms). The
conclusion of this comparison is that RCS coolant i

concentrations will like# remain below both design basis
maximuin and average triticm concentration levels and that
annual average environmental releases will 1.ikely be
lower than calculated- using HUREG-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 specification of enriched lithium for '

RCS coolant chemistry control. 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-

controlled dischargea of RCS water (following processing
in the Liquid Waste- Management System)' as necesshry to
maintain the RCS tritium concentration below 2.5 pCi/gm.
RCS discharges related to tritium control are
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 subsequently corrected in CESSAR Section
11.1.1.3.3, Amundment I.

_ . _ . _ _ _ _ . _ _ _ , . _ . _ _ _ . . _ _ , . , _ _ _ _ _ _ _.~_ ~. . - . _ . . . . . , _ . _ _ .
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Figure 1

RCS TRITILi '.ONCENTRATION DESIGN BASIS
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rase n.T-
Q|0,\35.f. | 11.1.1.3.3 Tritium concentration

A tritium concentration of 1 nicroC1/gm in the reactor coolant is
assumed as an average value over the life of the plant, although
the instantaneous value may vary considerably due to feed and
bleed operations or reactor coolant leaksge. A maximum value of
2.5 p C1/p is maintained to limit in-plant airborne
concentrations of tritium to within acceptable levels. It
concentrations increase above 2.5 pCi/gn, reactor coolant may be
processed and released through the chemical end Volume Control
System (see Section 9.3.4) for tritium control.

Assuming a station tritiated water inventory of 5.0E9 gas (see
Table 11.1.1-7) and the tritium production rates summarized in
T.-:.ble 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 to maintain reactor coolant tritium concentrations
below the assumed average and maximum levels.

N: N It:. R T 4 ) 6 . | 3 5 , ( , 1 b hj.

d,

,,
"

$5 & .

f

-,

.

|

Amendment I
11.1-4 December 21, 1990
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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 !

.

peser operation (e.g., use of high quality, 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 available for controlling reactor coolant tiltium
levels (i.e., ALARA) since isotopic separation is not currently
economical and of fsite radiologleal impacts associated with tritium
releases are small.

RCS tritium concentration is limited below the 2.5 pCi/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 430.135.f.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
C1/yr, respectively) does not exceed the total liquid and airborne
releases accounted for in the Section 11.2 and 11.3 offeite
radiological impact evaluations (1560 Ci/yr) plus decay (280 Ci/yr

; - based on an average tritiated water concentration of 1 pCl/gm and
a total tritiated water inventory of 5.0E+09 gms) . Thc 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 ucing 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 production
-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 Waste
Management System) as necessary to control RCS tritium levels.

_. , _ _ _ , _ _ . _ . . _ _ . _ _ , _ _ _ _ _ _ , . _ __ ._._ . . _ . . _ _ . _ _ _ . _ - _



- - - _ _ - _ _ - - - _ - - _ - . _ _ - - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ._. _ _ _ _ . _

Question 110 1.12

a. The design of the pre. mss c.nd eff,1utnt radiological
monitoring ,.md san oli ng systems, as it appears in the
CESLA., is in a conceptual stage. It doe = not contain
the detail nr.cessary to conduct a thorough resiew in y
accordance with the requirernents of SRP Soution 11.5.
For detign certification, the CESSAR is .txpected to
contain the type and depth of information delineated in
SRP Section 11.b, Part I, Items 1 and 2 (NSAR level). -

b. Provide plant npocific numbers, indicating the specific
location for each type of monitor f or the garcoun procens
and etfluont monitors, the liquid process and offluont
monitors, and the area radiation rnonitore.

,

Fr np_DE9 419.d1R
,

s. The issue is consider 1d to be a question of lesel-of- -

det2il necessary f or denign c?rtification. The detailed
deuign will depend on vandor supplied inf orr.ation, sourt.e
locations, and diccharge pathways. Adequate information
is providea through design criteria and the system
doscil;:tj en discossed in sections 7.b and 11.5 of CESSAR- -

DC to ensure that the Radiation Monitoring System mecto
all design critoria specified in the Standard heview --

Plan, Section 11.5, Regulhtory Guic'e 1.97, and NUREG-
0737. As the paant design is c'impleted, the Radiation
Monitoring System will be designed to ensure compliance
with accept nce criteria per Standard Review Pir.n 11.$.

b. The pr >ceus, of11uent, area and airborne monitors can nut
be located at this tine h?cause they depend o.1 air flou _

patterns und structure design (which is out of scope)
which will he specified when detailed pipe routing,
equipment loc 3tions and structure layouts are determinii
durjng final design. Therefore, plant specific numberr,
can not be assigned at this time. These monitors will be
located and the typc of nonitor will be selected during
detc.' led design af ter design certification. However, the
air flow daagrams in Section 9.4 of CESSAR-DC will be
subnitNd per response to a request for additional
informa~.. ion, question 471.36.

Page 1 of 1
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Question 410.13%

c. In accordance with SRP 11.5, the design st.ould provide
for rnonitoring the exhaust from the turbine gland seal
condenser separately or direct the exhaust to the
plant vent. There is not sufficient information in
the section to assess compliance.

RcPSllra.A.11!d12

c. The turbine gland seal condenser exhaust will be sent
to the Atmos 1here through the unit vent. Therefore, no
separate rnor.; tor will be p*ovided. Sections 10. 4. 3.1 and
10.4.3.2 have been updated to indicat; that the turbine
gland seal cendenser exhaust will be sent to the
atmosphere through the unit vent.

.. _ _ _ _ _ _ ______ _ ___ _ _ _ _ _ __________ _ _ _
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Ouestion 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 Regt later;
Guise 1.97.

Rgrapnse 410.139

Table 7.5-3 of 7ESSAR lists post-accident instrumentatione.
provided specifically to comply with Table 3 of
Regulatory Guide 1.97, Revision 3. The RMS has af fluent
monitors under both Type C & E variables. The folleging
monitors from Table 7.5-3 are considered the off uent

' radiation monitors required by Regulatory Guide 1. 7.

l Design andI

j Variabic Qual,'t' cation

iffluent Per.t-Accident (tonitors | Type Categolf
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -.

1) liigh Range Containment Area | C, E 1

Monitors (2 monitors) | ,

(refer to CESSAR Section |

13 . 5.1.1. 6. D) !

|

2) Unit Vent Monitor | C, E 2
(particulate, lodine, low & |

'

high noble gas) |

(refer to CESSAR Section |

11.5.1.2.3.1.B) |
1

3) Unit Vent Post-Accident | C, E
*

Monitor (high range ion j

chamber) |

(refer to CESSAR Section |

| 11.5.1.2.3.1.C) |
'
i

4) Main Steam Line Moniturs ! E 2

(2 monitors) |

(refer to CESSAR Section i
'

11.5.1.2.6.A)
...................................................................

CESSAR section 7.5.2.5 provider details of the Post-Accident
Monitoring Instrumentation (PAM1) . This section describes how
the design and qualification c riteria listed in Sable 1 of
Regulatory Guide 1.97 (Rev. 3) are ret f or Category 1, 2, and

| 3 instruments.
|

The following monitors also cover potential ef fluent pathways
but are not considered required under Reg. Guide 1.97
because they discharge through tl:e common plant vent. pee
section 11. 5.1. 2. 3.1 a nd 11. 5.1. 2. 4 for monitor descriptions)

These monitors are designed to ment commercial- grado

_ _ _ _ , . _ _ _ _ . _ _ . _ , . _
_ . _ _ _ _ _ , _ . __ . . _ _ _ _ _ _ . _ __
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standards.
, ,

1 Containment Atmosphere Monitor |-

Containment High Purgo Exhaust Monitor-Containment I-

Low Purgo Exhaust Monitor
Reactor Bailding 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 !-

,

I

1

P

!
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10.4.2.2 System Description

A
The Main vacuum system consists primarily of vacuum pumps andstaan jet air ejectors (SJAEs)

whichareusedtopullavacuumon|gthe main condsnser.

There is no direct connection between the Main Vacuum System and Athe Reactor Coolant System; therefore, normal function of one
will not directly affect the other. The SJAE air discharge iscontinuously monttored for radiation to detect steam
primary-te-secondary tube leaks. generator |t

10.4.2.3 Safety Evaluation

AThe system is not assigned a safety class as it serves no plant* safety function. It is not required for safe shutdown of the
plant.

10.4.2.4 Tests and Inspections

the system is fully tested and inspected before initial plant
operation and is subject to periodic inspections af ter startup.
System performance will indicate proper function of the system
and any system malfunction will be corrected by appropriate
means.

|E

10.4.2.5 Instntment Application '

A
The Main Vacuum System includes sufficient instrumentation to
assure proper operation. All cf the instrumentation for this
system is operating instrumentation and none is required for safe
shutdown of the reactor. '

E10.4.3 TURB1WE GIAND SFAI.ING SYSTEM

10.4.3.1 Design Bases

The Turbine Gland Sealing System (TGSS) serves the main turbine,
and is designed to seal the annular openings where the turbine I

shaft energas from the turbine shell casings to prevent steam
outleakage and air in-leakage along the turbine shaft. The TGSS
prevents air leakage and ~ steam leakage through the turbine shaft E
glands and through various steam valve stems. The TGSS also
returns the air-steam mixture to the turbine gland steam packing,

exhauster/ condenser (GSC), condenses the steam, returns thedrains to the main conde- er, and exhausts the noncondensible
gases to the atmosphereg

&pg St QYb YL b..

Amendeent I
10.4-5 December 21, 1990
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10.4.3.2 System Description

The TGSS consists of ' labyrinth type turbine shaf t seals, a steam |I
seal supply and exhaust header, gland steau seal feed valve,
gland steam packing exhauster/condensar (G Q , condenser drain
h'old tank, and t7iintstibtiated piping and valves. For the system
to function satisf actorily from startup to full load, ' a fixed g
positive pressure in the steam seal supply header and a fixed
vacuum in the outer ends in all of the turbine glands must be
maintained at all loads. The TGSS also receives steam seal
leakoff from turbine control valves.

On cold startup of the steam generators or during emergencies
when the normal steam supply is not available, sealing steam is
provided by the auxiliary steam system. The steam discharge ends II
of all glands are routed to the GSC that is maintained at a g
slight vacuum by the redundant motor-driven blowers. The GSC is
a shell and tube heat exchanger. Condensate from the condensate g
system is used to condense the steam from the mixture of air and
steam drawn from the shaft packings. Drains from the GSC are
returned te .h e main condenser, and the noncondensibles are
disenarged to ,the atmosphere via--the-effluent--fl4tration systw
e k e. w$h 4ke +ni4 vent. i g

When the steam generator has bee'n brought up to full pressure,
the auxiliary steam source is closed and main steam provides
sealing. %s tne turbine is brought up to load, steam leakage
from the high-pressure packings enters the steam-seal header.
When this leakage is sufficient to maintain steam-seal header

7
pressure, the main steam source valve is closed, and sealing
steam to all turbine seals is supplied from the high-pressure
(HP) packings. At higher loads, when more steam is leaking from
the HP packings than is required by vacuum packings, the excess
steam is discharged to the main condenser.

In case of a malfunction of the GSC, a motor-operated bypara
valve is opened and manually controlled to maintain steam-ceal g
header pressure. Vacuum in the GSC can be maintained with one or
both blowers in operation. Loss of both blowers msy cause
sufficient steam to blow through the seals into the turbine area
and thus necessitate shutdown of the turbine. Relief valves on
the steam-seal header prevent excessive steam sesi pressure. The
valves are vented to atmosphere.

10.4.3.3 Safety Evaluation

The TGSS has no safety function. Turbine Gland Sealing System
valves are arranged for fail safe operation to protect the i

turbine.

10.4 - 6
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- . . . ._

|
<

CESSAR naflCATION Attachment ALWR-346 g g//d /3ck
.

4

Radiation monitoring equipment is designed for service based on
expected environmental conditions during normal operation and
anticipated occurrences. These conditions include temperature,
pressure, humidity, chemical spray (where applicable), and
radiation exposure. post-accident radiation monitors meet the
special requirements of Reculatory Guide 1.97 including equipment
qualification, redundancy, power source, channel availability,

range, interfaces,quality assurance, display and recording,& r Acuw.n ./c.WaFurtesting, calibration, and human factors.
s;# R.g. kdo I.97 is a.nk: .J in sack.ns 7. l. 2. 26 e ,d '7,5 7,5,
The post-accident radiation monitors consistent with Regulatory
Guide 1.97 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 required to
service equipment 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 requirements. (See post-accident
dose assessment in Chapter 12.)

11.5.1.2.2 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 compliance
Lith 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 totpoints, and
operating status. A digital communications network is used to
interface thesa systems with each monitor microprocessor.
operators can access information on monitor configuration and
historical trends, and diagnose problems from operation status
alarms. A failure in any individual microprocessor does not
affect the operation of any other microprocessor nor does it fail
the communications network.

D'edicated operator control modules are also available to change
microprocessor database items, initiate certain monitor control
functions, and change monitor alarm setpoints. These control
functions include starting or stopping sample pumps, manual
checksource actuation, 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 in activity levels. High alerm setpoints

Amendment I
11.5-6 December 21, 1990
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Ouestion 410.139

d. The design of the process and effluent monitoring systems
must meet the guidelines of Appendix 11.5-A of SRP 11.5,
Position C and Table 2 of Regulatory Guide 1.9/, and
Position C of Regulatory Guide 4.15. CESSAR should
address whether the administrative and procedural |
controls will meet the above guidelines. ;

Response 410.139

d. The design of the process and offluent 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. In addition the design conforms to
Posicion C of Regulatory Guide 4.15.

Several of the process and effluent monitors actuate
signals for termination of effluent releases. The

,

Containment liigh Purge Exhaust and Containment Low Purge
Exhaust Monitors isolate their respective purge exhaust
flows upon detection of radiation levels above preset
limits. Unacceptable liquid releace is terminated by the
iguid Waste Dischargo, Turbine Building Drains, Steam

senerator Drain Tank Dis-charge, and Containment Cooler
Condensate Tank Monitors. Also, upon indication of high
gaseous activity, the Fuel Building Ventilation Monitor
automatically diverts the exhaust flow from the Fuel
Building through thee Fuel Building Exhaust Filters.
(Ref erence Tables 11. 5-1, 11.5-2, and 11.5-3 in CESSAR.)

The process and of fluont monitors meet the Category 1, 2,
or 3 design and qualification criteria from Position C of
Regulatory Guide 1.97, Revision 3. These requirements
include those for display and recording of data, human
factor concerns, etc. Range specifications conform to t

Table 3 requirements. (Reference Sections 7.1.2.26 and-

7.5.2.5 in CESSAR)

As specified in Position 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
radioactivity reference standards, detector calibration
and checks of the radiation monitor systems, and for
reduction, evaluation and reporting of data. The i

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.

,

*~-w ,-m . , , +.--v.,,-- , o.ww w-ei +-,c-w+---,--vy-y-- r , -e, gm-1, . , r s-,--.-m -,+...--nr- = -- ---e , == = -e
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Section 11.5.1.4 has been added to the CESSAR to discuss
how the administrative and procedural controls meet the
guidelines referenced in Regulatory Guide 4.15.

_ - _ _ _ - _ - _ _ _ _ - - - _ _ _ - _ _ _ _ _ _ _ - - _ - _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ - - _ . __ _ _ _ - - - _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _



_ . ____. . _ _ _ _ . . _ . _ _ _ _ _ _ _ _ _ . . . _ _ _ . _ _ . . . _ _ _ _ _-

i Attachment ALWR-346

CESSAR E!=cauou a, wo. qq
,

i

i

radiation levels. A high range ion chambar detector is ;
'

located next to each of the Peactor Coolant System hot
legs to provide a seismically and environmentally qualified,

indication of a breach of fuel cladding following a loss of
coolant accident. Control room indication and alarms area

provided in compliance with Regulatory Guide 1.97
requirements for post-accident monitoring a s, described in i

Chapter 7.

D. High Rarge Containment Area Monitors

The high range containmant area monitors consist of two
physically independent . i electrically separated ion
chambers located inside the 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 qualified indication of

containment airborne activity. The design and
qualification of these monitors meet the requirements of
Regulatory Guide 1.97 for Category I instruments. Dose *

rate readings are correlated to determine airborne
concentrations based on expected accident source terms and
the time after an accident. Control Room indication and
alarms are provided in compliance with Regu'ltory Guide 1.97 Irequirements for post-accident monitoring as described in +

Chapter 7.
'

11.5.1.3 Calibration and Mainten: 'c

Commercially available equipment with industry proven technology ,

is incorporated into th design of the Radiation Monitoring
System. Monitoring equipment is f actory tested and e-librated
with provisions made for periodic _ field calibratiens . to verify
proper detector response. Factory calibration includes isotopic
calibration using an adequate number of isotopes to accurately
determine the reFponse of the equipment. The accuracy of these

calibrations can be traced to the National Bureau of Standards.
Secondary calibration sources and decay curves are supplie6 with ;

the equipment.

Radiation Monitoring System equipment is. checked and inspected on
a- periodic basis. Setpoint checks are performed on a monthly
basis with - detector calibrations performed once -per refueling
cycle. Detectors are also calibrated if- an inadequate

checksource response indicates a problem or following any other'

equipment maintenance that could affect the accuracy of the
instrument indication.

//.F./.V AJm:nisf eclwe and Necbl Conbls

[See inserb]
*

Amendment I
11.5-15 December 21, 1990
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Q. 410.139d

(INSERT)

11.5.1.4 Administrative and Procedurcl Controls
'

As specified in Position 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 radioactivity reference
standards, detector calibration and checks of the radiation
monitor systems, and for reduction, evaluation and reporting
of data. The accuracy of sample flow rato 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 those
calibrations will be specified and results will be recorded.
Also, collection efficiencies of the samplers used will be

. 'documented.

,

+

f
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Question 730.1 (GSI 51)
:

Provide additional details on the proposed testing and
maintenance requirements. In particular address ;'

a)' the need ior periodic visual inspection and inspection of
| vater samples for biological fouling organisms (items A

and D of the recommended program to resolve Generic Issue
51: Generic Letter 89-13, Enclosure 1.)

b) the capability to clean all SWS surfaces. *

Response 730.1 (GSI 511.
,

a) The station service water intake will be visually
; inspected, once per refueling cycle, for macroscopic
' biological fouling organisms,. sediment, and corrosjon.

Inspections should be performed either bv scuba divers or
by - dowatering 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 organisms-

have populated the water sourec. Upon the detection of
Mological fouling organisms, appropriate corrective
action, such as the modification of the chemical
treatment program, 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.

b) The capability to cican SSWS surfaces will be provided.

This response is being incorporated into CESSAR-0C
,

Section 9.2.1 and CESSAR-DC Appendix A. ,

.

;

!
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A. The SSWS has the capability to dissipate the heat loads for '
safe reactor shutdown.

Loss of offsite power results in the shutdown and restarting
of the SSWS pumps in accordance with the diesel generator
load sequencing. The diesel generator load capacity and
sequencing times are commensurate with SSWS requirements.
Thus, safe reactor shutdown is supported by the SSWS.

B. The SSWS maintains the CCW heat exchanger outlet temperature
at or below 120*F for the design basis accident.

7

C. The SSWS is comprised of two physically separate,
independent, full capacity divisions, each of which ispowered from separate emergency channele and a separate
diesel generator. This ensures that a Langle failure does
not impair system effectiveness. Refer to Table 9.2.1-1 for
the single failure analysis.

D. The SSW pumps are located in Seismic Category I pump
structures to protect the pumps against adverse
environmental occurrences. Other required portions of the E

SSWS are either insta31ed underground or are located in
buildings that also protect against adverse environmental
conditions.

E. Flow differential is monitored between SSW pump discharges
and the return lines to the UHS. Since the SSWS operate..i at
a lower pressure than the CCWS, leakage of raw water from
the SSWS into the CCWS is precluded.

F. ' Wetted surfaces in the SSWS are of materials compatible with
the UHS Water chemistry. Organic fouling and inorganic
buildups are controlled by prepar water treatmenty, (Referto Section 9,2.5). %. copulity += clenn =4 W5 surbes i3pc.oded.

G. The SSWS is designed as Seismic Category I.

H. During normal plant operation, the SSUS is operating. Theredundant features of the SSWS allow testing without
violation of technical specifications.

I. Components of the SSWS are located such that flooding,
tornado missile damage, internal missiles, pipe breaks and,

whip, jet impingement and interaction with non-ceismic I

systems from any source will not prevent the system from
performing its design function.

J. To prevent damage to components and piping, the system is
designed to minimize the potential for water hammer byproviding adequate filling and high point venting.

Amendment I
c 3-9 C: emner 21, 1990
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9.2.1.4 Inspection n.sd Testing Require 2nents

During f abrication of the SSW co=ponents, tests and inspections
are performed and documented in accordance with code requirements
to assure high quality construction. As necessary, perfor=ance
tests of components are performed at the vendor's facility. The
SSWS is designed and installed to permit in-service inspection
and tests in accordance with ASME Code Section XI.
s.2.1.4.1 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 Rollability Tests and Inspections
A. System Level Tests

After the plant is brought into operation, periodic testt
and inspections of the SSW components and subsystems are
performed to ensure proper operation. Sched. led tests and
inspections are necessary to verify system operability. Acomplete 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 verify
proper operation of the SSW components are also conducted.
These tests supplement the system level tests by verifying
acceptable performance of each active component in the SSWS.

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.

- - >

9.2.1.5 Instrumentation Requirements

The SSW instrumentation facilitates automatic operation, remote
control, and continuous indication of system parameters (UHS
water temperature, station service water pump flott, UHS water
level) both locally and in the control 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

ADL TNSERT A

Amendment I
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CESSAR-DC Attachment (Refer to page 9.2-10)

Insert A_t
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 6ewatering the intake
structure or by comparable methods. Any fouling accumulations |

should be removed.

:

;

2
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Heat Sinks which may be specified for a particular site if
environmental restrictions limit the une of a cooling pond or if
an alternative water supply is more reliable. Acceptable
alternate ultimate heat sinks are an ocean, a large lake, a large
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 chemit try is maintained by a
site-specific water treatment systen (t chemical injection).,

Salinity buildup in a pond is limited ?y b uwdown.

The Ultimate Heat Sink will operate for the required nominal 30
days following a postulated LOCA without regt. iring any makeup
water to the source, and without requiring ariy blowdown from the E
pond for salinity control.

9.2.5.3 Safety 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 meteorological conditions.

Ultimate Heat Sink temperature will not exceed .he maximum
allowable temperature required for cooling any safety-grade
component through the component cooling water heat exchangers I

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, tornado, flood, and
drought.

B. Non-concurrent site-related events, including transportation
accidents, oil spills, and fires.

E

C. Credible single failures of man-made structures.

D. Sabotage.

9.2.5.[!$ Instrumentation Requirements

The level of each cooling water pond is monitored and controlled.
Safety grade alarms warn if the level of the pond approaches
minimum allowable value, or the temperature approaches the
maximum allowable value.

ADD TresEET ~d
Amendmenc I

9.2-59 December 21, 1990
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CESSAR-DC Attachment (Refer to page 9.2-59)

Insert B

9.2.5.4 Inspection and Testino Reauirementji

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, such as the modification of the
chemical treatment program, should be taken. However, consideration
must be given to environmental regulations.

.
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To minimize fouling of the CCWS heat exchangers and the SSWS
piping,_ prevent flow blockage and facilitate the maintenance of
clean conditions, the following SSWS design features are
provided, or required:

The SSWS pump structures must be equipped with safety-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 ) .

Strainers 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).

'nen required by the site-specific water chemistry and-

avironmental 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).
'

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 conditions in CCWS heat exchanger tubes are in
accordance with Heat E:cchanger Institute standards for power
plant heat exchangers.

Adeqdate tube pull space is provided for periodic tube-

cleaning of the straight tube type CCWS heat exchangers.

The CCWS heat exchangers have a 15 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 connections provided on each heat
exchanger (see CESSAR-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
tube and tubesheet materials are given in CESSAR-DC Section
9.2.2.2.1.1.

ADD It45ERT C
Amendment F

A-29 December 15, 1989
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CEFSAR-DC Attachment (Refer to page A-29)

I_nJert 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, such 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 SSWS surfaces is provided. (see-

CESSAR-DC Section 9.2.1.3).

o;
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Ouestion 730.2 (GSI 51).

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 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.

Equipment shielding: It is not expected that shielding from
the effects of water spray from overhead sprinkler systeme
will be necessary. Sprinklers in safety related areas will be
of the automatic pre-action 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 cortrol valve will not release water. Shielding from
spray from manual fire fighting operationc will not be
required 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 single
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
equipment in the af fected area will be of no consequence. All
penetration seals in floors and walls up to a height of 24
inches will be waterproofed to prevent water from the af f ected
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.
Shielding location will be finalized following as-built
walkdowns.

Inside containment, where redundant divinion equipment 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
deemed necessary following interaction review during as-built'

t walkdowns.
1.

im In addition, as described in CESSAR-DC Section 9.5.1.6.3

| detrimental effects to safety related equipment due to fire
| protection water discharge will be mitigated through the use

|
of equipment nounting pedestals, curbs, and installation of

' floor drains sized to accommodate the anticipated fire
protection waterflow.

1

I
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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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Attachment ALWR-346

CESSAR HE"ICATI::N Raf 750,A

The smoke control design phi 2osophy 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 control and exhaust is accomplished by aligning the
ventilation to supply 100% outside air and to exhaust directly 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 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 pressure in adjacent
areas.

IFresh 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 carboa 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 135'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 redundant fan
serving the redundant division will begin to serve the area
involved; therefore, the fire will be isolated.

t PIsc.e & sed ou " ed .sheti h set. -+
9.5.1.6.2 t Curbs and Drains

Where fixed fire protection systems are installed, floor drains
are provided, sized to collect water discharge. In areas where
drains are not installed due to pressure boundary constraints,
equipment susceptible to water damage is installed on six-inch
elevcted curbs.

Amendment I
9.5-24 December 21, 1990
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Attachment ALWR-346 gg 730,;Z
.

CESSAR-DC INSERT FOR PAGE 9.5-24

9.5.1.6.3 Equipment Water shields

Protection of equipment susceptible to water damage required
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 shielding from
the ef fects of water spray from overhead sprinkler systems
will be necessary. Sprinklers in safety related areas will be
of the automatic pre-action 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

- equipment 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, ana safe shutdown will be of no consequence. All
penetration seals in floors and walls up to a height of 24
inches will be waterproofed to prevent water from the affected
area from migrating to adjacent areas.

Safety related equipment in close proximity to fittings in the
standpipe and interior fire hose systen will be shielded as
necessary to prevent damage form inadvertent discharge.
Shielding location will be finalized following as-built
walkdowns.

Inside containment, where redundant division equipment is
located ii. close proximity, (i.e., within 20 feet of each
other),_such as the motor- operated depressurization valves
located at the pressuriner, 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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Qupstion 730.3
IGSI 83)

a. Although the method for the performance of a radiological
analysis is disenssed, the results of this analysis are
not provided. Additionally, thn required toxic chemical
release analysis js not addressed. The results of these
analyses are to be provided.

.b. Provide the following information as identified in
Attachment I to safety issue III.d 3.4.

1) item 21 - automatic isolation capability-damper
closing time, damper leakage and area,

item 2j - chlorine detectors or toxic gas (local or
remoto)

item 2k - self contained breathing apparatus
availability (nur.ber)

item 21 - bottled air supply (hourr supply)

item 2m - emergency food a.td potable water supply
(how many days and how many people)

item 2o - 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 control-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 gauga,,

verification of isolation by test signals
and damper closure times, and filter
testing requirements.

Resqqqse 730.3
(CSI 83)

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 control
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.

b. The item 21, intakes for the Control Room are
provided with redundant dampers which automatically
close on the detection of high radiation, smoke,
chlorine or toxic gas. Danper closing time, leak
rate and leakage area is dependant on as-procured
inf ormation. -Therefore, 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),
vill be addressed by the owner operator.

The item 2m, emergency food und potable water
supply (hou many days and how many people), will be
addressed by the owner operator.

The item 2o, potassium iodida 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
contain.er, 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 mi ntain the control room
pressurization at 1/8 in. water gauge,
verification of isolation by test signals
and damper closure times, and filter
testing requirements, are provided in CESSAR-DC
16.0 Technical Specifications Section 3.7.12
Control Building Ventilation System.

..

2
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CESSAR CERTIFICATION

6.4 HABITABILITY SYSTEMS

Habitability systems are the HVAO systems for the ControlBuilding which are safety-related systems that must fulfill the
following 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 from exposure to potential airborne

radioactivity present in the outside atmosphere surrounding
the control building.

C. Protect personnel from exposure to potentially tcxicchemicals that are postulated to be released in areas I
surrounding the control building.

D. Protect personnel from the effects of high-encrgy lineruptures in surrounding plant areas.
E. Protect personnel from products of combustion that are

postulated from fires on the site.

6.4.1 DESIGN BASES
G. +, i. ! Sdefy Der |fn Sases

|A. The Control Building Ventilation System is capable ofmaintaining out-leakage of control rnon air when usingoutside air. The system is also capable vf isolation from
the outside air intake. Internal temperatures aremaintained at a habitable level by internal recirculation
cooling only.

B. The radiation exposure of control room personnel foraccident 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 noct limiting designbasis accident assumptions; those applicable portions of E
Regulatory Guide 1.4, " Assumptions Used for Evaluating the
Potential Radiological Consequences of a Loss of Coolant
Accident for Pressurized Water Reactors."-

D. The emergency air purification and cooling systems for the
Control Room are designed to Sejsmic Category I requirementsas in the control complex sCructure.

E. Fire protection for the control room is provided by alarm
systems and portable fire extinguishers. The FireProtection System is discussed in Section 9.5.1.

Amenciment I
6.4-1 December 21. 1990
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F. 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 controlled by administrative procedures.

- .% ert 1
|6.4.2 SYSTEM DESCRIPTION

6.4.2.1- General '

The Control- Building _ Ventilation System elescription is provided
in Section 9'.4.1. Co*conent descriptions are also provided in
Section 9.4.1.

,

climatic conditions--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. In doing so, the climatic conditions required for the
equipment _ located-in the1 control room are also satisfied.

.

-6.4.2.2 System Operation

The Control Building Ventilation System will be furnianed 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 dampers in each
= structure according to the contamination-level of the air at the
st-ucture. 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 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 c
will signal the dampers at - both structures - to - close. At- this

-

time,, thelontrol _ Room Ventilation - System shif ts to 1004 return
: air circulation.

-In order-to safe-guard-the control rocm from hazardous chemical
release _ in~ the- air, chemical instrumentation will also _be;C provided If structure 'A' detects-a certain - level- 'of chemical

! -pollution-- in the air, the instruments signal the dampers t at
structures 'A' to automatically close. as the chemical pollution
in :the air cieinishes to a safe level, the instruments then
provide a signal in the ' control room which permits the operator
to re-open'the dampers. The same procedure would hold true-for

c structure 'B'. If the air at both intake structurcs becomes

Amendment E
| 6.4-2 December 30, 1988
|-
| _
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~ Insert 1

6.4.1.2 Interface Requirements

The site-specific SAR shall verif y that the following interface
requirements are met to ensure adequacy with the System 80+
Standard Design:

A. The toxic chemical release analysis will be performed on a
site specific bases since location of toxic chemicals is site
dependant.

,

a

f

;'.
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Qngstd on 730.4 (GSI 93)

Steam Binding of Auxiliary Feedwater System Pumps

a. Describe the surveillance procedures for the temperature
sensor located between the flow control valve and the
isolation valve on each Emergency Feedwater subtrain. In
particular, is this sensor to be monitored once per
shift? Is the alarm associated with this sensor
monitored or "on-line" continuously? ,

b. Describe the guidelines to be used to set the procedures
for recognizing the effects of steam binding .?f the AFW
pumps and for restoring the AFW System to operable status

-

following a steam binding incident.

Response 73n.4 (GSI 93)
.

a. The temperature sensar located between the EFW flow
control value and the isolation valve on each subtrain is
continuously monitored and audibly alarmed in the control
room.

.

Provisions are made such that in the event of loss of
control room indication, the sensor can and will be
monitored locally. Operating procedures, which are the
responsibility of the owner-operator will present the
requirements for local monitoring. At a minimum,
readings shall be recorded at least once a shift, and
before and after each EFW pump run,

b. The EFW system is designed to avoid steam binding of the -

EFW pumps by continuous system venting through the EFW
storage tanks and by the use of normally closed isolation
valves upstream of the interface with the Hain Feedwater
system; however,-in the event that-steam binding of the
EFW pumps daes occur, the control room alarm associated
with the ce.nperature sensor discussed above will signal
the plant operator to vent the EFW pumps. Plant
operating procedures developed by the owner-operator will
prescribe this action.,_

- . -
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Each major train, which consists of two subtrains (see CESSAR-DC,
Section 10.4.9), contains:

1. one emergency feedwater storage tank (EFWST),
a motor-driven and a steam-driven pump (each with a capacity2.
of 500 GPM),

3. one flow control valve per subtrain,
4. one isolation valve per subtrain,
S. one check valve per subtrain,
6. a cavitating-venturi, and
7. specified instrumentution.

,

The maAn defense against steam binding of the EFW Pumps results -

Crom the system design for normal p1 tat operation.

Although some plant systems operate with the flow control and the
isolation valves open during -normal plant operation, the System
80+ Standard Design EFW system is designed te o;.erate with me
isclntion valvas closed. The closed isolation valves act as a-
backup . to the EFW line check valves, thus pry /iding redundant
isolation of the EFW System from the MFW System. CESSAR-DC
Sectior. 10. 4. 9 states that the isolation valve will be closed
during normal plant operation. When a steam generator low level
occurs, the Emergency Feedwater Actuation Signal (EFl.S) startsl

the EFW pumps (the motor and saen driven), opens the isolation
- valves, and assures that the faeowatet flow control valves are
l open, allowing.EFW flow to each steam generator.

'Each EFW subtrai. 'is separated from the other. Each subtrain hast

i its own suction line from the EYWST, its own discharge line
| through the steam generator isolation valve and check valve, and ,

! the pump .crescover lines contain_ redi . ant, locken _. closed
| ise;'.ation 'valvec. Thus, the potential for ammon mode failure of

steam binding of all EFW pumps does not ex.st, should one set of!

steam generator isolation and check valves leah. The EFW pump
suction'and recirculation linas are normally open to that, should
leakage of'a staam,Jenerator isolation and check salve occur, any

resulting steam can-be vented throuqth the EFWST vent.Mly sluan m. %e
.

m
Associated instrumentation is provided for each train to assure ggo|adequate control and monitoring of the EFW system.. Tamperature
indicators (TI's)- are located between the flow control and' DONmotor-operated isolation valves (MOV's). These TI's provide a
direct indication of the fluid temperature 'and .eaese- on high
fluid temperature in the EFW system downstream of .he EFW pumps.

This alarm warns the operator that leakage through the steam
generator isolation valve and check valve is occurring.
Therefore, thesa sensors provide indication to the operator of
the potential-of steau binding of the EFW pumps.

Amendment F
A-44 December 15, 1989

, . , .-- -_. ..- - -- . - - . - -



CESSAR PsESHIN Attachment ALWR-346
cw mcuin.

p g g3 g__ . ._ _.

10.4.N S.1 Pressure .Instruutentation
A. Emergency Feedwater Pumps Discharge Pressure

The main control room and remote shutdown pt,i.a1 are provided
with motor-driven EFW pumps 7. 1.nd 2 and steam-driven EFWpamps 1 and 2 discharge pressure indication.

B. Emergency Feedwater Pttmps Suction Pressurs

The main con *.rol room and remote shutdown panel are provided
with motor-driven EFW pumps 1 and 2 and steam-driven EFW
pumps 1 and 2 suction pressure indication and low pressure
alarm.

'

C. Einergency Feedwater Pump Turbines Inlet Pressure

The main control roon and remeta shutdown panel cre provided
with EF'd pump turb.tnes 1 and 2 inlet pressure indication.

D. Pressure Test Points C

Pressuru test points are provided at the followinglocations:

1. EFW Pump Turbines 1 and 2 Steam Inlets.

2. EFW Pump Turbines 1 and 2 Steam Exhausts.

3. EFV Steam-Driven Pump Turbine Bearing Oil Coolers 1 and
2 Inlet.

4. EFW Steam-Driven Pump Turbine Bearing Oil Coolers 1 and
2 Outlet.

5. Each EFW Pump Suction.

6. Each EFW Pump Discharge.

10.4.9.5.2 Temperature Instrumentation

A. Steam Generator Isolation Valves Upstream Temperature
'

The main control room is provided with temperature
indication upstream of steam generator isolation valves and

I[ahigh
temperature alarm for detection of back leakage and

steam voiding.

k an andible.
'

Amendment C
10.4-51 June 30, 1988

j
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Ouestion 730.5
,

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 provided i

these contradictory statements -need to be clarified. In
Section 9.5,10 it is specifically stated that all hydrogen -

piping is non-seismic. ;

Epsoonse 730.5 !
>

CESSAR-DO Section 9.5.10 will be revised to include the
requirements of Standard Review plan (SRP) 9.5.1 for hydro @n
lines located in safety-related areas. These lincs wj ?,1 ,

either be designed to Seismic Category I requirements, sleeve $
'

such that the outer piping is vented to the outside, or
equipped with excess flow check valves so that in case of a
line break, the hydrogen concent:Ttion in the affected area
will not exceed 2%. This revision will coincide with the
information in CESSAR-DC Appendix A (GSI 106) and will 4.c
included in a future revision to the System 80+" CESSAR-DC.

,

a

f
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E. A nit'ce; gen supp'y to the rea: tor drain tank of 20 scfm
j to malif2in a 0-$ geig onerpressure in the tank is,

i provided. Approaimately 40 e scf/ year of nitrogen is,

; ecyited.
\

6. A u$truchh supply to tte bort a acid concentrator of 20<

97 si:tt at 100 psig !O uvail al'le. Approximately 2500
scf/ year of nitroyer te required.

\ 71 All nithoger. sup' ply piping is non-seismic.y

I
f Ihe hydrogen gas is 99.95 p(r cent H and contains less,.

N-- 2nban 10 ppt, moth w

The hydr.cgen supply to the volume control tank is 1.5,

\ to 20 scfm e 30 psig. Appdoximately 400,000 scf/ year
is requii* tid. To prt:uent hy1rogen overpressurization of

'

1 the Voluus Control Tana. Relief Valve CH-105 set
pressure is 70 psig.

1

The capability for adding hydrogen directly into the
charging line exists. When used, a hydrogen flow rate,

.I of 0,5 sefm at 2400 psig is required. Approximately,

9 a 10,000 scf/ year required. Overpressurization
;

. protection is provided tc prevent damage to CVCS
piping /compor#nts in the event the regulating valve

E4 - fr.ils feet pressure is 2735 psig). A-1-1-hydrogen-supp-ly.pipizg-Ac non w i m ic.

c. 'afctf Injection Tanks,

Nitrogen gas is supplied to the safety injection tanks.
This supply ratisfies the following requirements:
Minimum Required Flow Rate 300 SCFM (at supply pressure)
Maximum Allowable Flow Rate 2490 SCFM (at supply pressure)Minimum Supply Pressure 630 psig (for normal plant

operation)
Maximum Supply Pressure 700 psig (all conditions)
Gas Volume Required for 4

Tank Blowdown 105,000 SCF
Design Criteria ANSI B31.1
Maximum Water Content 0.1 percent

'

Minimum Supply Stream
Stagnation Tempercture 80'F

Maximuu Supply Free Stream
Tempercture 115'F

Amendment E
9.5-80 December 30, 1988
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Question 730.7 (USI 48/1R11

a. In addressing USI 121 CE states that the equipment needed
to mitigate the effects of a degraded core accident will
be identified and a best estimate determination of the
environment (including the effects of HMS actuation) to
which this equipment will be exposed will be determined.
CE should perform this analysis and the information
should be provided as part of the CESSAR submittal. The
equipment to be protected should be identified and the
expected environmental conditions should also be
identified.

b. The statement is made that the Hydrogen Management System
(HMS) ignitors are positioned in areas where hydrogen may
accumulate most rapidly. Only a few such areas are
identified in Section 6.2.5. The total number and
capacity of the igniters is not specified nor are their
locations. Provide this information. Similarly the

,

statement is made that the containment structure
facilitates natural circulation. Provide the analysis
that was used to justify this statement and therefore
shows a low likelihood of localized combustible mixtures.

Response 730 J

a. The previous response to RAI 281.57 (Letter LD-91-013,
March 15, 1991) provides an indication of the severe
accident environment in the containment and the responses
to RAIs 440.18 and 440.20 (Letter LD-91-018, April 26,
1991) provida a discussion of hydrogen generation and
control and equipment survivability.

Effects of HMS actuation will be addressed by locating
igniters away from sensitive equipment. The evaluation
for locating the igniters is summarized in part (b) of
this response. The environment expected cannot be
determined precisely for severe accident conditions.
Since the igniters will be located using engineering
judgement and since detailed MAAP analyses of
environmental conditions are considered "best-estimate",
Combustion Engineering believes that it is not
appropriate to include such material in CESSAR-DC.

b. The evaluation, including engineering judgement, to
determine Hydrogen Mitigation System igniter locations is
currently in progress. Considerations to be included are
the sources of hydrogen, equipment location, and
collection at the top of containment. The number of
igniters will not be minimized and it is anticipated
that approximately 50 ignitors will be distributed
through containment. The results of this evaluation are
anticipated to be included in a future CESSAR-DC amendment.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ .



,- __ _ _ . . _ _ . . . . _ _ . _ _ _ _ _ _ . _ . . _ . _ . _ _ _ . . _ . _ . _ _ __ _ _ _ .__ ___

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 minimite the
l ikelihood of combustible hydrogen concentrations
accumulating in containment.

,

e
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Ouestion 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 colid waste to be shipped for disposal meets the
requirements of 10 CFR 61.56(a) (1) through (a) (6) , and BTP
12-3 regarding the maximum free liquid 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 requirements
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 11-3- prior to shipment to licensed burial
facility.

.

Page-1 of 1
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Ouestion 730.10 (II.E.4.1)

In accordance with TMI Action Item II.E.4.1, Clarification 3,
all components furnished to satisfy the dedicated hydrogen
penetration requirement must be cafety-grade. Provide a
statement on the compliance with this requirement and any
updates necessary on Figure 6.2.5-1 showing changes in
equipment classification.

Besponse 730.10

As stated in CESSAR-DC, Amendment I, Section 6.2.5.1.1, the
Containment Hydrogen Recombiner System (CHRS) is ANS Safety
Class 2 (SC-2). Two dedicated CHRS containment penetrations
(intake and discharge) are provided for each recombiner, as
shown in CESSAR-DC, Amendment Figure 6.2.5-1. Figure,

6.2.5-1 will be revised in the next CESSAR DC amendment to
specify the safety class and safety class changes in the CHRS,
including the dedicated containment penetrations which are
Safety Class 2.

e

)

|
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Ouestion 450.3
(6.4)

a. The text states that the control room is pressurized and
that, on presence of radioactive 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?

b. 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. Is
this data consistent? If it is, provide an explanation of
the difference in magnitude,

c. 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 point on the containment structure.

d. Discuss the elevation and location of plant vents,
including positions relative to the control room
ventilation inlet,

c. Provide a list of areas considered part of the control
room emergency zone,

f. What is the emergency zone volume?

g. Under accident conditions with one inlet closed, what is
the expected infiltration rate?

Response 450.3

(6.41

a. 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,,

b. This data is consistent-in that the filter units are used
during 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
outicakage from the control room.

_ _ _ ._ _ ..,_ _, _ _ _. _ __ _ _ _. _ .., ._ - _ _ _ _ _. _ . .
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c. The Figure 1.2-8 provides the physical 3ccations 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 building 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.

d. 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 so 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.

c. 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

f. The emergency zone volume is 67,300 cubic feet,

g. The waximum unfiltered infiltr' ' ion rate into the control
room cmergency zone under acciuent conditions is 10 cfm.

These responses will be incorporated into CESSAR-DC in a
future amendment. The revisions are attached.

!.r

I
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|
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F. 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 controlled by administrative procedures. '

6.4.2 SYSTEM DESCRIPTION

6.4.2.1 General

The Control Building Ventilation System description is providedin Section - 9. 4.1. Component descriptions are also provided in
Section 9.4.1.

Climatic conditions, 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 operatingpersonnel. In doing so, the climatic conditions-required for the
equipment located in the control room are also satisfied.

Lsed 1
6.4.2.2 System Operation . |.

The Control Building Ventilation System will be furnished with
dual air inlet structures, structures 'A' and 'B' which met-theintent 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 structuro
'A' to automatically close. As the radiation contamination levelin the air diminishes to a safe level, the radiation monitoring

will produce a signal in the - control room which - permitsdevice
the operato.- to re-open the dampers. The same procedure would
hold - true for structure 'B'. If the air at both structuresreaches a . certain contamination level, the monitoring devices-will-signal the dampers at both structures to close. At _this-

g

time, the-Control' Room Ventilation System shifts--to 100% _ return-
air circulation.

. in order to safe guard the control room from hazardous chemical
release- in the air, chemical instrumentation will also be*

provided. If structure 'A' detects a certain level. of chemicalpollution 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, th i instruments thenprovide a signal in the control room which permits the operatorto ra-open the dampers. The same procedure would hold true for
structure 'B'. If the air at both intake structures becomes

Amendment E
6.4-2 December 30, 1988
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Insert 1

The control room emergency zone consists of the following
areas:

* Control Room
* Reactor Operatar Office
* Control Room Supervisot Office

Emergency Supplies Room*

7ttegrated Plant Status overview Room*

* Document Roon

>
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i CESSAR inlincuio,. G45# 3 >

TABLE 15A-10

CONTROL ROOM DATA

Item Value

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 100,000 /.7,50a H[-
volume, ft

Intake and recirculating
iodine filter efficiencies:

elemental 0.95

organic 0.95

particulate 0.99

,.

i
i

!=

Amendment H
August 31, 1990
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QRestion 480.5

In response to RAI 480.5 reference is made to a pipe guard.
Provido descriptions and drawings to show how the pipe guard'

{ will contain ruptured high energy lince between the primary
-- containment and its shield building.

I haponse 480.5
L
F

, for guard pipo description and typical drawings refer to
CESSAR-DC Section 3.8.2.1.3.4 and Figure 3.8-2. Final

i, drawings will not be available until after the procurement
; process because they depend on as-procured pipe guard

characteristics.

[

:

_

W

i

.- . .. _ _ . _ _



- - - . . _ . _ - _ _ - . _ _ _ _ _ . . _ - .. _ _._ _ _ _ _ _ _ _ ._ _ _ _ _ _ _

Ouestion 480,11

Additional questions from the review of Amendment I

a. In Section 3.5.1.3.B provide '.us'.ification for the use of
abutments and foundations us missile barriers and
shicids.

b. The re' n + to Section 3.6.2.5 3 in Section 3.6.1.3.c.

apparen; j .tould read Section 3.6. .' 2.5.

Response 480.34

a. " Abutments and foundations" will be excluded from CESSAR-
DC Section 3.6.1.3.B. !!ote: This section involves
barriers for pipo rupture, not missiles.

i b. Agree. Reference will be changed to reed "Section
3.6.2.3.2.5."

1

.

--
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prevent loss of safety function as a result of hazards ;

different from those for which the system is required to
function, as well an for the specific event for which the '

Ayatem is required to be functional. Separation between
rehndant safety systems with their related auxiliary
supporting features is the basic protective measure.

In general, layout of the facility followed a multistep
procebs to ensure adequate 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 compartments.

3. As necessary, specific components are enclosed to
maintain the redundancy required for those systema that
must function as a consequence of specific piping
failure events.

B. Barriors-Shields nd Enclosures N
P g' AMD
Protection requirements / re met through the protection
afforded by the walls,' flonrs,^ columns, chute:rn, ud
f:ar t ti r: in many ca.sen. Where adequate protection does

.

not aircady exist due to separation, addiQonal barri s '

deflectors or shieldsrare provi.d6d.as nopessriry-to' meet the
M-unhtionaV, prote.g. tion YetpriTements.Mhere 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 E

operating loads plus earthquake loadings.

C. Piping Restraint Protection

Where adequate protection does not already exist due to
separation, barriers or shields, piping restraints are
provided as necessary to meet the functional protection
requirements. Reutraints are not provided when it can be
shown that the pipe break would not cause unacceptable
dam C h ient'ih s stems or components.

The design criteria for pipe whip restraints are given in
Section 2.0.2.2.0.

3. cn . 2. 3. a. 5 .
n. actlity Response Anal es

An ana \ . d. f postulated pipe break events was performed tolyste
identify those safety-related systems and components that '

Amendment E
3.6-9 December 30, 198E
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6.2.3 Annulus Ventilation System

Ouestion 480.36

a. Our interpretation of the containment system is that
there are both a primary and a secondary containment. As
such, the analysv outlined in SRP 6.2.3 Rev. 2,
including the following, need to be performod:

1) Pressure and temperature response of the secondary
containment to a LOCA in the primary containment

2) Pressure and temperature responso of the annular
region between the primary and secondary
containments to a high energy line rupture within
the secondary containment

b. Regulatory Guide 1.52 specifies use of IIEPA filters
before and af ter carbon filters. Provido a justification
for the use of a single HEPA filter in the proposed
design.

c. Is the annulus ventilation system instrumented to signal,
alar.n and record pressure drops and flow rates in the ,

control room as specified in Regulatory Guido 1.52?

d. Will the system be tested in accordance with ASHE/ ANSI
N509 and 11520 as specified in Regulatory Guido 1.52?

Responso 480.36

a. The annulus building pressure analysis is presented 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 6.2.1-38 respectively. The
annulus region contains no high energy lines. High energy
linos which penetrate the containment and annulus are

,

provided with guard pipes. Therefore, an analysis for a
high ocorgy- line rupture within the annulus is not
required.

b. HEPA filters will be used before and after carbon
filters. The post *41ter reflected in the design is a
HEPA filter downs i of the carbon filter,-

c. Yes, except that flow rates will not be recorded. High
and low differential pressure alarms in the control room*

provide indication of any abnormality ir flow rates.

d. Yes, with the following exception to Regulatory Position
C.5 of Regulatory Guido 1.52.

|
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HEPA filters will be tested for efficiency, initially at
the f actory and at the USNRC Quality Assuranco Station in
accordance with MIL-STD-282.

This response is being incorporated into CESSAR-DC Section
i

6.2.3. A markup of this section is attached.
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6.2.3.4.1 Manufacturcr Testing

The manufacturer will be required to verify by appropriate tests
the following:

j

i

A. Charcoal and High Efficiency Filters:

Testing in compliance with Regulatory Guide 1.52, wieb
(Ac. e s c-e p -tJ o m t ked; .

B. Fan: |

( n .se. r*"l. E. !

Certified head and flow characteristics. l
I

6.2.3.4.2 System Testing and Inspection

operational testing will be performed prior to initial startup to
demonstrate proper functioning of the system. Testing will
include the following:

A. Leak tightness of components and system to be in accordance
with ASME N510.

B. System functional test (flow, vacuum pressure, etc.)

Thereafter, periodic (once a year, or during refueling -

whichever comes first) tests and inspections will be perfor ed to
demonstrate 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 desic7ated system to start, the
redundant system will be signalled to start. I

B. The signal will actuate the two isolation dampers to the
open position. Upon f ailure of the system to start, power
will be cut off aid the isolation dampers will close.

C. Air flow will actuate s's balancing dampers to maintain the
design pressure differential. Loss of air flow will close-

the vent balancing damper and open the recirculation
balancing damper.

i n s e r t' 1'

Amendment I
6.2-34 Dece=cer 21, 1990
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7nsort 1 Question 480.36

!!igh and low differential pressure alarms in the control room will
prrivido indication of any abnormality in flow ratns.

Insert 2

HEPA fil';ers will be tested for efficiency, initially at the
factory and at the USNRC Quality Assuranco Station in accordance
with MIL-STD-282.

i
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Question 480.37 (6.2.41

a. In accordance with SRP 6.2.4 Rev. 2, Item II.6.h, provide
the classification of all systems that penetrate the
containment as either essential or nor-essential,

b. In accordance with SRP 6.2.4 Rev. 2, Item II.6.1, provide
information on the diversity in the parameters sensed for
the initiation of containment isolation to satisfy GDC
54.

c. In accordance with SRP 6.2.4 Branch Technical Position
Item 1.g, provide information on the provisions which
have been made to ensure that the containment purge
isolation valve closure will not be prevented by debris
which could potentially become entrained in the escaping
air and steam.

d. In accordance with SRP 6.2.4 Branch Technical Position
Item 5, provide an analysis of the radiological
consequences -of a LOCA, taking into account the
possibility of open purgo 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 primary coolant. The
volume of the containment in which fission products are
mixed should be justified, and the fission products from
the above sourcen should be assumed to be releesed
through the open }.orge valves during the maximum interval
required for valve closure.

Response 480.37

a. CESSAR-DC, Table 6.2.4-1 specifies the actuation signals
for the containment isolation valves. All containment
isolation valves which are used for accident mitigation
or safe shutdown are automatically closed by a
Containment Isolation Actuation Signal (CIAS) except RCP
seal injection, component cooling water to the RCPs, and
locked close isolation valves. See response to RAI
730.11 (b) for the basis for this arrangement.

Regulatory Guide 1.141- does not currently contain
guidance on essential /non-essential classifications. >

However, the criteria above meet the intent of the..

j classifications.

b. The CIAS 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 480.37 (Cont'd)

c. The requirement that containment purge isolation valvo
closure will not be prevented by debris which could
becomo entrained in es:sping air and steam will be added

'

to CESSAR-DC, Section 9.4.6.3. The proposed revisjon is
attached.

d. Response to be provided by ABB-CE. .
,

I
;

I
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CESSAREnMc- m yyy

Each Containment Purge Ventilation System supply and exhaust
penetration through the containment vessel is equipped with two
normally closed isolation valves, each connect 9d to separate
control trains. A failure in one train will not prevent the
remaining isolation valve from providing the required isolation
capability, a The isolation valves and centainment penetrations
are the only portions of the Containment " Urge Ventilation System

thatareengfneeredsafetyfeatures.
Iuee+ A

Redundant containment icolaticn valves are designed, constructed,
ar.d tested in accordance with ASME 3ection III, Class 2. The
valves are leak-tested periodically to verify acceptability of
seat leaknge. Valvc 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 to
close; however, the High Volume Purgo System will not be open I
during power operation.

The containment purge exhaust filter train is designed to meet
the intent of Regulatory Guide 1.52. Ductwork from the
containment penetration to the filter train will be low-leakage
design.

The containment purge e"haust system is isolated oa high
radiation or high relative humidity signals. Relative humidity
is contro led and monitored upstream of the containment purge
exhaust fi.cer trains.

9.4.6.4 Inspection and Testing Requirements

Performance e.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 E

with AMCA standards.

B. Heating and cooling coils are leak-tested with air, or
hydrostatically, to enr.ure integrity. Coils are rated in
accordance with ARI standards.

,

C. 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 renoval effic22ncy. Carbon absorbers are
periodically tested to verify required removal efficiency
baced on the dose assessment.

Amendment I
9.4-31 December 21, 1990
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RAI 480.37

hitAphmente to CESSAR-DC (Patge 9. 4-31),

Insert A.

Containment purge isolation valvo closure will not be prevented by
debris which could become entrsined in the escaping air and steam.
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