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. ATTN: Mr. J. E. Booker
1

| Dear Mr. Cahill:

i Subject: Draft Safety Evaluation Report - Auxiliary Systems -
River Bend Units 1 and 2,

T

Enclosed as Enclosure 1 are the auxiliary systems sections for the River d'

Bend draft SER. Our review has highlighted open items as listed in
| Enclosure 2. The staff has encountered difficulty in performing the

auxiliary systems review due to the illegibility of some drawings.-

1
Some of these problems are characterized in Enclosure 3.

i

j NRC Project Manager, Edward Weinkam, will contact you in the near future
: concerning scheduling meetings to resolve these open items.
4 ;

i Sincerely,
i s

i

Origiral signed by
4

: A. Schwencer, Chief
Licensing Branch No. 2
Division of Licensing

;

.

Enclosures:
: As stated

! cc w/ enclosures:
j See next page
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River Bend

Mr. William J. Cahill, Jr.
Senior Vice President
River Band Nuclear Group
Gulf States Utilities Company
Post Office Box 2951
Beaumont, Texas 77704
ATTN: Mr. J.E. Booker

cc: Troy B. Conner, Jr., Esquire Doris Falkenheiner, Esq.
Conner and Wetterhahn Attorney at Law
1747 Pennsylvania Avenue, N. W. 355 Napoleon Street
Washington, D. C. 20006 Baton Rouge, Louisiana 70802

Mr. William J. Reed, Jr. Ian Douglas Lindsey
Director - Nuclear Licensing Staff Attorney
Gulf States Utilities Company Department of Justice
Post Office Box 2951 7434 Perkins Road
Beaumont, Texas 77704 Suite C

Baton Rouge, Louisiana 70808
Stanley Plettman, Esquire
Orgain, Bell and Tucker H. Anne Plettinger
Beaumont Savings Building 712 Carol Marie Drive
Beaumont, Texas 77701 Baton Rouge,' Louisiana 70806

William J. Guste, Jr., Esquire Ms. Linda B. Watkins
Louisiana Attorney General Attorney at Law
7434 Perkins Road 355 Napoleon Street
Baton Rouge, Louisiana 70808 Baton Rouge, Louisiana 70802

Richard M. Troy, Jr., Esquire
Assistant Attorney General in Charge
State of Louisiana Department of Justice,

234 Loyola Avenue
.

New Orleans, Louisiana 70112

Ross Brown
Resident Inspector

-Post Office Box 1051 '

St. Francisville, . Louisiana 70775

Gretchen R. Rothschild
Louisianians for Safe Energy, Inc.
1659 Glenmore Avenue -

Baton Rouet, Louisiana 70808
1

James W. Pierce, Jr., Esq.
P.7 0. Box 23571
Baton Rouge, Louisiana- 70893
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'DRAFT SAFETY EVALUATION REPORT

RIVER BEND STATION

3.4.1 ML ggL(,Up a ) D e sfgo y lo raf P a a t o c *i n - 1L

The water level (flood) design was reviewed in accordance

with Section 3.4.1 of NUREG-0800 (SRP). An audit review

of.each of the areas Listed in the " Areas of Review" por-

tion of the SRP section was performeds according to the

guidelines provided in the " Review Procedures" portion of

the SRP section. Conformance with the acceptance criteria

formed the basis for our evaluation of the water level'

(flood) design with respect to the applicable regulations of

10 CFR 50.

In order to assure conformance with the requirements of

General Design Criterion 2, " Design Bases for Protection

Against Natural Phenomena," with respect to protection

against flooding, we reviewed the overall plant flood
'

protection designs including systems and components whose

failure due to flooding could prevent safe shutdown of the

plant or result in uncontrolled release of significant

| radioactivity.

| The applicant has established plant grade at elevation 94
!

j ft. - 6 inches; this level is approximately 30 ft. above

.
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the probable maximum flood (PMF) level of the Mississippi'

River (elevation 60 ft.); this is a dry site with regard to

the Mississippi River as defined by Regulatory Guide 1.59.

" Design Basis Floods For Nuclear Power Plantse" as dis-

cussed in Section 2.4 of this SER. The calculation of local

stream flooding due to a probable maximum precipitation-

(PMP) is shown to flood the plant yard to a depth of 7 inches

above the plant grade (to 95 ft. 1 inch), which is the Design

Basis Flood Level. The applicant states that these calcula-

tions were made in accordance with the guidelines of Regu-

Latory Guide 1.59.

Safety-related systems and components that must be protected

against flooding have been identified and are located in

safety-related seismic Category I structures. All pene-

trations in these structures are watertight to the Design

Basis Flood Level. Furthere the structures are provided

with wat erst ops in all construction joints below the Design

Basis Flood Lev.el.

.

Within these structuress protection'against internal flood-

ing from failures in fluid piping systems as identified in

the guidelines of Branch Technical Positiony ASB 3-1, " Pro-

tection Against Postulated Piping Failures in Fluid Systems

Outside Containmente" is provided by placing critical equip-
|

| ment in watertight cubicles. This matter is discussed in
I *
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more detail in Sections 3.6.1 and 9.3.3 of this SER. How-

evere the applicent has not considered the effect of a break

in a moderate energy line within~ the control building. [The |

applicant must show that a l. i safety related equipment in

the control building is protected against flooding as a

result-of a moderate energy line within the control
-

building. -::: 2-- u- _ ' ' ' = c E F AP^ ' # ^'

-

Based on our review of the design criteria and bases, and

of the safety classification of safety-related structures,

systems, and components necessary for a safe plant shutdown

during flood conditions, we conclude that the design of

the f acility provides adequate protection against flooding

as a result of the PMP which wiLL attain a level of 95 ft.

1 inch. (Compliance with Regulat Guites 1.59, "Desi4na' /. /OL, *? food' fr ekcWon for @,g ryClea r 70 W67 P/* n T5' " g n
Basis Floods For Nuclear Power Plantsisiis discussed in"

Section 2.4 of this SER). The plant is protected from

flooding as a result of a high or moderate energy break

within a structure except for the possibility of flooding

within the control building as noted above. With that

exception the plant complies with the requirements of

General Design Criterion 2, " Design Bases for Protection

Against Natural Phenomena." However because of this excep-

tion we cannot conclude that the applicant's submittal is

j acceptable since the water level (flood) design does not
!

| comply with the requirements of SRP Section 3.4.1.

*
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3.5.1.1 Internally Generated Missiles (Outside Containment)

Internally Generated Missiles (Outside Containment)

were reviewed in accordance with Section 3.5.1.1 of

NUREG-0800 (SRP). An audit review of each of the

areas Listed i n the " Areas of Review" portion of the

SRP section was performede according to the guidelines

provided in the " Review Procedures" portion of the

SRP section. Conformance with the acceptance criteria

formed the basis for our evaluation of Internally

Generated Missiles (Outside Containment) with respect

to the applicable regulations of 10 CFR 50.

General Design Criterion 4, " Environmental and Missile

Design Basese" requires that " plant structuress systemse

and components required for safe shutdownX be pro-
j

tected against damage from postulated missiles associ-
loamaqc.ated with plant operation or when such 1 it;.e could

leadtofoffsiteradiologicalconseque/orficino)rerobi/// af/dese Sfsfems and/
nces. The.

missiles outside containment considered in this

evaluation include those missiles generated by

rotating or pressurized Chigh energy fluid system)

equipment. Protection is provided by any one or a

combination of compartmentalization, barriers, separa-

tione and equipment design. The primary means of pro-

viding prdtection to safety-related equipment from

.

-4- *

.

b

e

g $



. _ _ _ _ _ _ _ _ _ _

.

b5

damage resulting from internally generated missiles

is through the use of plant physical arrangement.

Safety-related systems are physically separated

from nonsafety-related systems and redundant components

of safety-related systems are physically separated

such that potential missiles could not damage both

trains of safety-related equipment. Stored spent

fuel in the fuel building is protected from damage

by internal missiles which could result in radio-

active release in accordance with the guidelines of

Regulatory Guide 1.13, " Spent Fuel Storage Facility

,
Design Basisi" by the fuel pool walls and by not

locating high energy piping systems or rotating

machinery in the vicinity of new or spent fuel.

.

The applicant's evaluation of potential missile

sources from rotating equipment and pressurized equip-
8

ment is incomplete since only missiles from the main

turbine were considered. The applicant did not pro-

vide sufficient justification for not taking into
:

account such items as valve bonnets, thermowells, nutsi'

'

I boltsi studs and valve stems as possible missiles.

| (The applicant should justify this position.) We are
!

also concerned with possible failure of fans and the

>

-5-
. .

$

. %, 4e 9



. _ _ - .

-

possibility o'f fan blades becoming missiles in the

heatings ventilating and air conditioning systems

reviewed in Sections 9.4-1 through 9.4.5 of this

SER. (The applicant should justify the position

that parts of fans rotating at high speed wilL either

not become missiles or that such missiles wilL not

have any effect on plant safety.) (The applicant

should evaluate the potential for gravitational

missiles.) The submittal does not show that gravi-

tational missiles were considered.

Protection of safety-related equipment and stored fuel

from the effects of turbine missiles including com-

pliance with the guidelines of Regulatory Guide 1.115,

Low Trajectory Turbine Missiles,"" Protection Against J

is discussed in Section 3.5.1.3 of this SER.

4
We have r.eviewed the adequac.y of the applicant's

design to maintain the capability for a safe plant

shutdown and prevent unacceptable radiological

release'in the event of internally generated missilesj

outside containment.- We conclude that the design is

in conformance with the guidelines of Regulatory

Guide 1.113 as it relates to protection of spent fuel

4
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from internal missiles. Howevere until the question

| of potential missiles such as valve bonnets, thermo-

wells, valve stems, and gravitational missiles parts!

of fans is resolvedi we cannot find that the appli-

! cant's design is in conformance with the require-

ments of General Design Criterion 4. Therefore, we

gf )$'

.

cannot conclud e4 t he appli cant 's submittalAacceptable.

The design of the plant for protection against

internally generated missiles does not comply with

the requirements of SRP Section 3.5.1.1..

.

3.5.1 2 Internattv Generated Missites (Inside Containnent)

Internally Generated Missiles (Inside Containment)

were reviewed in accordance with Section 3.5.1.2 of

NUREG-0800 (SRP). An audit review of each of the

a r e'a s listed in the " Areas of Review" portion of the

SRP section was performed, a c c o r d i rig to the guidelines

pr ovid ed -in the " Review Procedures" portion of the

SRP section.- Conformance with the acceptance criteria

formed the basis for our evaluation of Internally'

- Generated Missiles (Inside Containment) with respect

to the applicable regulations of 10 CFR 50.

-7- .
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AlL plant structuresi systemse and components inside
|
.

I containment whose f a i l'u r e could lead to offsite

radiological consequences or that are required for;

safe plant shutdown require protection against the
,

effects of internally generated missiles in accor-

dance with the requirements of General Design

Criterion 4, " Environmental and Missile Design Bases."

Potential missiles that could be generated inside

containment are from failures of rotating components,

pressurized components, and high energy fluid system

failures.

(The applicant should evaluate the potential for
. .

gravitational missiles inside containment.) The

applicant's submittal does not show that gravitational

missiles were considered.

Spent fuel within the containment is stored in an

area that is not located in the vicinity of any high

energy lines or rotating machinery. The upper contain-

ment pool walts also provide protection from potential

internally generated missiles. Thuse the guidelin'es

of Regulatory Guide 1.13, " Spent Fuel Storage Facility

- Design Basis," are satisfied.

-8-
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The information provided by the applicant does not

address, in detaili missiles resulting from the

failure of pressurized equipment such as valve
"

bonnetsithermoweLLsfnutse bolts, studs, and valve

[Theapplicant shouLd justify the positionstems.

that the items addressed above are not considered

potential missiles or provide the results or

analyses which show that such failures and the

resulting missiles are not aprobLem)(Theapplicant
should also address the concern that failure of fans

w'ithin containment could result in missiles which
could enda'nger safety-related equipment.)

.

The applicant must provide further information to

address the concerns of potential falling missiless

potential missiles generated by pressurized equipment

and potential missiles generated by the failure of

fans in order to comply fully with the requirements

of General Design Criterion 4. Therefore, we cannot

find-the applicant's design regarding internally,

. generated missiles inside containment to be acceptable

nor that the design complies with the criteria of

SRP Section 3.5.1.2.
.

9
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3.5.1.4 Missiles Generated by Natural Phenomena
,

The section-of the FSAR regarding missiles generated by

natural phenomena kas reviewed in accordance with Section

3.5.1.4 of NUREG-0800 (SRP). An audit review of each

of the areas Listed in the " Areas of Review" portion of

the SRP section was performede according to the guide-

thnes provided in the " Review Procedures" portion of the

SRP section. Conformance with the acceptance criteria

formed the basis for our evaluation of missiles generated

by natural phenomena with respect to the applicable regu-

Lations of 10 CFR 50.

.

General Design Criterion 2r " Design Bases for Protection

Against Natural Phenomenas" requires that structuress

systems and components essential to safety be designed

to withstand the effects of natural phenomenar and

General Design Criterion 4r " Environmental and Missile

"Design Basesi requires that these same plant features

be protected against missiles. The missiles generated

by natural p'henomena of concern are those resulting from
'

tornadoes. The applicant has identified a spectrum of

missiles for the tornado region in which the site is

located (Region I) as identified in Regulatory Guide

1.76, " Design Basis Tornado For Nuclear Power Plants."

The spectrumi. includes the weights velocity and impact

-10-
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area. The missile spectrum chosen is identical to missile

Spectrum A of Standard Review Plan 3.5.1.4 (NUREG-0800).

We have evaluated this spectrum and conclude it is repre-

sentative of missiles at the site and is, thereforer

acceptable. A discussion of the protection afforded

safety-related equipment from the identified tornado'

missiles including compliance with the guidelines of

"Regulatory Guide 1.117e " Tornado Design Classificationi

is provided in Section 3.5.2 of this SER. A discussion

of the adequacy of barriers and structures designed to

withstand the effects of the identified tornado missiles

is provided in Section 3.5.3.

.

Based Opon our review of the tornado missile spectrum,

we conclude that the spectrum was properly selected and

meets the requirements of General Design Criteria 2 and 4

with respect to protection against natural phenomena

and missiles and the guidelines and Positions C.1 and C.2

of Regulatory Guides 1.76 and the guidelines of Regulatory

Guide 1.117 with respect to identification of missites

generated by natural phenomena and is, t h e r e f o r e s. accept- .

able. The tornado missile spectrum complies with the

acceptance criteria of SRP Section 3.5.1.4.

.

-11 -
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3.5.2 Structures, Systems, and Comoonents To Be Protected

From Externally Geneen+ad M 4 e si t a r- <

Structurese systems and components to be protected

from externally generated missiles was reviewed in

accordance with Section 3.5.2 of NUREG-0800 (SRP).

An audit review of each of the areas Listed in the

" Areas of Review" portion of the SRP section was

performed, according to the guidelines provided in

the " Review Procedures" portion of the SRP section.

Conformance with the acceptance criteria formed the

basis for our evaluation of the structuress systems

and components to be protected from internally gene-

rated missiles with respect to the applicable regu-

Lations of 10 CFR 50.
.

General Design Criterion 2, " Design Bases for Pro-

tection Against Natural Phenomenas" requires that all

~

structurese systems and components essential to the

safety of the plant be protected from the effects of

+
natural phenomenar and General Design Criperion 4r
" Environmental and Missile Design Basesi requires"

that #all structuress systems and components essential

to the safety of the plant be protected from the effects

'*
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of externally generated missi$(h. The River Bend site

is located in tornado Region I as identified in

Regulatory Guide 1.76, " Design Basis Tornado for

Nuclear Power Plants." The tornado missile spectrum

is discussed i n S e c t i on 3. 5.1. 4 of this SER.

The applicant has identified all safety-related

structures, systems and components requiring pro-

tection from externally generated missiles. All

safety-related structures are designed to withstand

postulated tornado generated missiles without damage

to safety-related equipment. All safety-related.

systems and components and stored fuel are located

within tornado-missile protected structures or are

provided with tornado missile barriers. Buried

safety-related systems such as piping and electrical

circuits are adequately protected by the overlying ,

e

earth. The ultimate heat sink consists of a water

storage basin.and standby cooling tower which is

designed to seismic Category I and Safety Class 3

criteria and to withstand the effects of natural

phenomena including tornadoes'and tornado missiles.

(Compliance of the design of the ultimate heat sink

with the guidelines of Positions C.2 and C.3 of

.

9

!
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Regulatory Guide 1.27 is discussed in Section 9.2.5
1

of this SER.) Thus, the requirements of General
.

Design Criteria 2 and 4 with respect to missile pro-

tection and the guidelines of Position C.2 of Regu-

latory Gu i de 1.13, "S pent Fuel Storage Facility Design

| Basis," Positions C.2 and C.3 of Regulatory Guide 1.27,

" Ultimate Heat Sink f or Nuclear Power Plants," and

Positions C.1, C.2r C.3 and the Appendix of Regulatory

; Guide 1.117, " Tornado Design Clsssification," con-

: cerning tornado missile protection for safety-related
i
i structures, systems and components including stored

! fuel and the ultimate heat sink, are met. Protection

from low trajectory turbine missiless including com-

pliance with Position C.1 of Regulatory G u i d e 1.115,

" Protection Against Low Trajectory Turbine Missiles)"
is discussed in Section 3.5.1.3 of this SER.

on t'e abover we conclude that the applicant'sBased h

'

identification of safety-related structures, systems
,

an,d components to be protected from externally generated

missiles and the protection provided in the plant

design is in accordance with the requirements of

General Design Criteria 2 and 4 with respect to missile

. -14- .
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and environmental effects by compliance with the

guidelines of Regulatory Guides 1.13, 1.27, and 1.117

concerning protection of safety-related plant features

including stored fuel and the ultimate heat sink from

tornado missiles. The applicant has identified the

structuress systems and components to be protected

from externally generated missiles and the protection ,j ,^ g
emmL in,--

provided in the plant design, deer t?'- *--- ,---- --''

The dpsign of the River Send" facility for.providing

protection from tornado generated missiles meets the
,

l
*/YbbuhMacceptance caiteria of SRP Section 3.5.2 4

' '

pWk.a s ey

.
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3.6.1 Protection Acainst Dynamic Effects Associated With The

Postulated Ruoture of Pieino (Outside Containment)

'

Protection against dynamic effects associated with the

postulated rupture of piping (cutside containment) was

reviewed in accordance with Section 3.6.1 of NUREG-

0800 (SRP). An audit review of each of the areas

listed in the " Areas of Review" portion of the SRP

section was performede according to the guidelines

provided in the " Review Procedures" portion of the

SRP section. Conformance with the acceptance cri-

teria formed the basis for our evaluation of pro-
,

tection against dynamic effects associated with the

postulated rupture of piping (outside containment)

with respect to the applicable regulations of 10 CFR
*

50.

The staff's guidelines for meeting the requirements of

General De. sign Criterion 4r " Environmental and M'issile
'

Design Basese" concerning protection against postu-

lated piping failure in high energy and moderate-

energy fluid systems outside containment.are contained

in Branch Technical Position ASB 3-1, " Protection

Against Postulated Failures in Fluid Systems Outside

Containment." The applicant has identified all high
'

:

|
- *
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and moderate energy piping systems in accordance with-

these guidelines and has also identified those

systems requiring protection from postulated piping

f a i l u r e s '. The plant design accommodates the effects

of postulated pipe breaks in high energy fluid piping

systems outside containment with respect to pipe whipe

jet impingemente and other environmental effectsi and

the effects of postulated cracks in moderate-energy

fluid systems outside containment with respect to

jet impingements, flooding and other environmental

effects. The means:used to protect safety-related
a

systems and components throughout the plant include

physical separationi enclosure in suitably designed

structures or compartments, drainage systems, pipe

whip restraints, equipment shields, and necessary

equipment and environmental qualification.

The applic, ant has not completed the analysis of the

rupture of high energy piping systemse specificallyr

the high pressure core spray (HPCS), reactor core

isolation cooling (RCIC)r reactor water cleanup (RWCU),

- main steams feedwatere and recirculation systems.

(The applicant has stated that the complete analysis

will be submitted in a future amendment.) For moderate

i
1

|
'

.
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energy s y s t e m s e. protection of safety-related systems
;

from the jete flooding and other environmental effects

due to critical cracks is incorporated into the plant

design. (The applicant has stated that the results

of the compartment flooding analysis wilL be sub-

mitted in a future amendment.);

The main steam liness including the outboard isolation
,

valvese and the feedwater lines are all located in

the common auxiliary building steam tunnel and have

been classified as part of the break exclusion
.

boundary. The applicant has performed a subcom-
<

partment analysis for the steam tunnel and the main

steam Lines in order to assure that the resulting jet

impingement ard environmental effects from a postu-

a
lated nonmechanistic crack with an area equal to the

pipe area in one of these lines or a feedwater line

wilL not result in adverse consequences. The results

of this analysis indicate that the steam tunnel

structural integrity is not affected by the pressure

increase from the resulting blowdown. The analysis
A

also i nd i c At ed that the MSIV closure is exoected to
,

terminate the blowdown from the reactor vessel at

5.5 seconds. (The applicant should provide detailed

.

*
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information from this analysis for our review.

Qualification of equipment in the steam tunnel subject

to the resultant environment is discussed in Section
'

3.11 of this SER.

Since'the applicant's submittal is not completer we

cannot complete our evaluation of whether the plant

design provides adequate protection for all systems

required for safe plant shutdown following poyQhlated

events, including the combination of pipe failure and

single active failure. Furthere we cannot conclude

that the plant's design meets the requirements of

General Design Criterion 4 and the criteria set forth

i n Eranch Technical Position ASB 3-1 with re'ard tog

the protection of all safety-related systems and

components from a postulated high4T'nergy or moderate *"'

energy line failure. Thereforer we cannot conclude

that the applicant's submittal relating to the plant

design for the protection of safety-related equipment

against dynamic effects associated with the postulated

rupture of piping inside containment is acceptable.

The plant provisions for protection agains,t the
dynamic effects associated with the postulated rupture

of piping outside containment does not comply with the

acceptance criteria'of SR'P Section 3.6.1.

.

e

-
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4.6 Functional Design of Reactivity Control Systems

The reactivity control systems were reviewed in accordance

with Section 4.6 of NUREG-0800 (SRP). An audit review '

of each of the areas listed in the " Areas of Review"

portion of the SRP section was performed, according

to the guidelines provided in the " Review Procedures"

portion of the SRP section. Conformance with the

acceptance criteria formed the basis for our evaluation

of the reactivity control systems with respect to the

applicable regulations of 10 CFR 50.

The control rod drive system (CRDS) and recirculateion

flow control system (RFCS) are designed to control

reactivity during power operation. The RFCS controls
~

reactivity over a limited range by changing the coolant

flow rate.and concomitant coolant void content. The

CRDS can affect reactivity by the insertion or removal

of control rods interspersed throughout the core which
,

contain a neutron absorber (poison). The CRDS is

capable of controlling reactivity over a large range

and serves to accommodate both the slow reactivity
I
i changes caused by core burnup and the rapid changes
i

resulting from fast transients. The CRDS is the

principal mechanism for shutting the reactor down

!

i

.
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safety and effectively. In the event of the inability

of the CRDS to shut-down the reactore the' standby liquid

control system (SLCS) may be used to pu,mp a solution

of sodium pentaborate into the primary system in order

to shut the reactor down. An evaluation of the SLCS

is given in Section 9.3.5 of this SER.

The control rod drive hydraulic system is used to move
e

control rods in and out of the core. Each control rod

is moved by a separate hydraulic control unit (HCU).

A supply bump provides each HCU with water from the,

condensate treatment system. In the event the con-

densate treatment system is not availabler the conden-

sate storage tank is used as an alternate water source

for the CRDS. This water is used to cool the control

rods and to move them in and out of the core. The

pump also provides water to a scram a.ccumulator in each

hydraulic control unit to maintain the desired water

inventory. When necessaryr the accumulator forces
..

,

water into the drive system to scram the control rod
~

: connected to that hydraulic control unit; at lower
,

,

pressures the volume of water in the scram accumulator

is sufficient to. scram the rod. At higher pressurese
.

most of the water to scram is provided from the react,or
,

*
.
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vessel. A sing'le failure in a hydraulic control unit

would result in the failure of only one rod. There is
.

a spare pump on standbye in the event of failure of the
.

operating pump. (The applicant must test the scram

accumulators to show that the scram function capability

will be preserved for at least 20 minutes in the event

of loss of both CRD pumps in order to comply fully with

General Design, Criterion 29, " Protection Against Antici-

pated Operational Occurrences.")

The CRDS has been desiged to permit periodic ~ functional

testing during power operation with the capability to

test individual scram channels and motion of individual

control rods independently. The CRDS is designed so

that failure of all electric power or loss of air to the

scram intet and outlet valves will cause the control rods

to scrame thereby protecting the reactor. (The applicant

must show that the scram function is maintained i n the'

event of slowly decaying air pressure to the scram dis-

charge intet and outlet valves in order to comply with

the re uirements of General Design Criterion 23,

" Protection System Failure Mode.")

-22-
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Preoperational tests of the control rod drive hydraulic

system will be conducted to determine capability of the

system. Startup tests will be conducted over the range

of temperatures and pressures from shutdown to operating

conditions in order to determine compliance with appli-

cable technical specifications. Each rod that is

part'ially or fully withdrawn during operation will be

exercised one notch at least once each week. Control

rods will be tested for compliance with scram time

criteria, from the fully withdrawn positions after each

refueling shutdown.
.

i

A malfunction in the.CRDS could result in a reactivity
'

change. The applicant demonstrated in his safety

analyses (Section 15 of the FSAR) that the CRDS Limits

*
postulated transients resulting from a single failure of

the CRDS so that acceptable fuel design limits are not.
;

exceeded, as_ required by General Design Criterion 25r.

" Protection System Requirements for Reactivity Control

Malfuncticn."

The CRDS is designed to provide reactivity control under

normal operation and anticipated operational occurrences

with an appropriate allowance for a stuck rod. This

-
. .
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capability is demonstrated by the safety analyses dis-

cussed in Section 15 of the FSAR,. Howevers the appli-

cant must show scram capability upon loss of both CRD

pumps in order to comply fully with the requirements of

General Design Criterion 29. This system is also

capable of accommodating reactivity changes during

normal operating conditions (i.e., power changes and

xenon burnout). The standby liquid control system is

capable; of bringing the reactor suberitical under cold

shutdown conditions in the event the control rods cannot
N"bi n s e r t ed . hes e s :|enrS Ya ken |qf eh 14hs| NC Nfb da.z.h WeacNYtYybon he ys/ere N an b n9Gen eta / De i

Ana'Cajs/HHj"sbn Cr>in o .e 7, 'toin dided' 4eacMWy G en?'re/ Syste m
*

f

Gaf a %uiq.
jf'TheCRDS is ekpableofproviding reactivity control

following postulated accidents with an appropriate

margin.for a stuck rod. This capability is demonstrated

by the loss-of-coolant accident and rod dropout analyses

presented by the applicant whichi in turn, show that the

consequences are acceptable and core cooling is main-
,

tained, as required by General Design Criterion 28,

" Reactivity Limits."

The applicant has committed to provide modifications to

the scram discharge system to comply with the criteria

contained in the Generic Safety Evaluation Report - BWR

-24-
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Scram Discharge System of December 1, 1980, as indicated

in Position 1 ASB of LRG II. In additions the plant-

will comply with the applicable recommendations regarding

the control rod drive return line (CRDRL) specified in

NUREG-0619, "BWR Feedwater Nozzle and Control Rod Drive

Return Line Nozzle Crackings" as follows:

(1) Equalizing valves will be installed between

the cooling water header and exhaust water

headere

(2) Flush ports will be installed on the exhaust

header in the event the exhaust header is,

composed of carbon steel pipinge

(3) The flow stabilizer loop will be composed of

staintes,s steel and will be rerouted directly

to the cooling water header.

Based on our reviews we ' conclude that the functional-

~

design of the reactivity control systems meets the

requirements of General Design Criteria 25, 26, 27, and

28. (Howevere the applicant must show that decaying
~

.

air pressure will not adversely affect the scram functions

; in order to comply with the provisions of General Design
!

| Criterion 23.) (The applicant must also test the scram

|

.
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accumulators to assure scram _ capability for at least
,

20 minutes in the event of loss of both CRD pumpse in

order to comply fully with General Design Criterion

29.)

Testing of the control rod drive hydraulic system to

assure adequate flow into the reactor vessel

(Recommendation 6, Section 8.1, NUREG-0619) is not'

required as stated in Position 5 - ASB of LRG II.

In view of the foregoings we cannot find the applicant's

submittal acceptable. The functional design of

reactivity control systems does not comply with the

acceptance criteria of SRP Section 4.6.

,

o

0
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5.2.5 Reactor Coolant P ressure Boundarv (RCPB) Leakace

Detection

The reactor coolant pressure boundary (RCPB) Leakage

detection systems were reviewed in accordance with

Section 5.2.5 of NUREG-0800 (SRP). An audit review

of each of the areas listed in the " Areas of Review"

portion of the SRP section was performed, according-

to the guidelines provided in the " Review Procedures"

portion of the SRP section. Conformance with the

acceptance criteria formed the basis for our evalu-

ation of the RCPB (eakage detection system with
respect to the applicable regulations of 10 CFR 50.

,

A limited amount of leakage is to be expected from

components forming the reactor coolant pressure

boundary. Means are provided for detecting and

identifying this leakage in accordance with the

requiremen_ts of, General Design Criterion 30s
.

" Quality of Reactor Coolant Pressure Boundary."

Leakage is classified into two types - identified

and unidentified. Components such as valve stem

packings pump shaft sealse and flanges are not com-

pletely leaktight; this leakage is expected. Unidenti-

fied leakage may be symptomatic of an unexpected

.

8

-27-
.

O O

._ . . . . _ _ -- .m _ < . . . . _ . _ . -
,



. _ _ _

..

'

f + b r"-Ya G

.g[khO E'

s

failure of the reactor coolant pressure boundary, and

therefore, is considered separately from Leakage

which is expected (identified) and is carefully

measured and monitored. Both identified and unidenti-

fied Leakage are kept separate by directing each to a

different system designed to maintain this separationi

in accordance with the guidelines of Position C.1 of

Regulatory Guide 1.45, " Reactor Coolant Pressure

Boundary Leakage Detection Systems." Sensitivity of

detection methods for unidentified leakage (1 gpm)

and leakage limits (5 gpm) are selected to detect a

potential through-wall flaw (crack) in the reactor

coolant pressure boundary before such a crack can

grow sufficiently to threaten the safety of the

plant and its environment.

.

Concern with reactor coolant system pressure boundary

leakage involves three main areas; Leaka,ge within

containmente intersystem Leakage and Leakage outside

of containment which are discussed below. A fourth

section, also discussed belows covers testing of

leak detection methods.

, -28-
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1. Leakage within containment

a. Identified leakage

Within the drywelle the drywell equipment

drain sump collects leakage from several

potential sources, as follows:

I (1) Reactor recirculation pump' seal drain Liner |

(2) Valve stem Leakoff drain liness

(3) Reactor head seal drain line.

Leaka'ge from these sources is monitored by means of

different parameters. The recirculation pump leakage

is monitored by drain line flow rater valve stem

leakage is monitored by means of drain line tempera-

tures, and the head seal Leakage is monitored by means

of drain line pressure. All of these parameters with

the exception of recirculation pump seat leakage flow

rate are monitored in the control room; all of these

(including pump seal Leakage) wilL activate an alarm

in the control room upon detection of L(akage from
'

the components. --

Outside of the drywetti but stiLL within containmenti

identified leakage is collected by the containment
.

equipment drain sump.
.
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Increases in the fillup and or drainout times for

either the drywell equipment drain sump or the con-
'

tainment equipment drain sump will be used to detect

an increase in identified leakage with a sensitivity

of 50% of the normal background identified leakage.

Each sump system is provided with an alarm in the

control room which is designed to operatep when the

leakage rate reaches 25 gpm. In addition, the tam-
,

perature in the discharge linef from each safety /

relief valve (SRV) to the suppression pool is moni-

tored in the control room to detect SRV leakage; an

alarm in the control room is activited upon detection

of a leaking SRV. This meets the guidelines-of

Position C.7 of Regulatory Guide 1.45.

Leakage from.the upper containment pool liner is

monitored manually - by opening individual drain line.

valves and_Looking for leakage. If there is leakage

it will be . collected in the drywell equipment drain

sump where it will be measured as part of the total.

Sead
Leakage from the upper pool bellows more93 is monitored

by a flow transmitter located on the upper pool drain

line. Indication of flowrate is provided in the main
,

-

-30-

!

|
~

.. .



..

|.

control room with an alarm to indicate an excess

flow rate.

b. Unidentified leakage

Unidentified leakage in the drywell is detected

by the following:

(1) Drywell floor drain sumps

(2) Pedestal floor drain sumpi

(3) Drywell coolerse

(4) Airborne gaseous and particulate radioactivity

monitor.
.

The applicant stated that the unidentified leakage

rate is detected by the rate at which either sump

fills up, by the increase in flow rate of conden-

sate from the drywell coolers or by the increase

in airborne gaseous and particulate radioactivity.

The use of these methods (drywell floor drain sumpi
_

pedestal floor drain sumps drywell coolers, and

airborne gaseous and particulate radioactivity

monitor) complies with the guidelines of Position

C.3 of Regulatory Guide 1.45 regarding number of

type of leakage detection methods. In additions

these systems can reasonablybe expected to
.

5
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function following seismic events which do not

shut the plant down. The airborne gaseous and
.

particulate radiation monitor is powered from a
.

1E power source and is designed to seismic
assunt

^ .-u ' ;Category standards, in order to 2

functioning following an SSE. This complies with

the guidelines of Position C.6 of Regulatory

Gui de 1.45.

" --the sensitivity of theseThe FSAR states that -

primary detection methods f or unidentified leakage

within the dryweLL is 1 gpm withpn one hour-- ."

The applicant also states that an alarm is acti-

vated i n the control room when the unidentified

leak rate reaches 5 gpmr as measured by the fore-

going method (s), thus complyhng with the require-

ments of Position C.7 of Regulatory Guide 1.45.

.

.

Unidentified leakage within containment collected
.

by the drywell and pedestal floor drain sumps

includes leakage from the control rod drives

(CRDs), from valve' flanges, from the component

cooling systems from the service water system and

any leakage not connected to the equipment drain

sump.

*
.
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A process line break within containment will be

detected by a lowering of the water level inside

the reactor vessel and/or indication of high dry-

well pressure; for'a steam line break downstream

of the steam flow measuring devices the break will

be detected by the increase in steam flow rate.

These breaks may also be detected by the temperature

monitor in the drywell. These methods may be

utilized for detection of gross leakage - other

methods, discussed abover are used to detect

small leaks. These measurements all have indi-
|

.

cators or readouts in the control room with alarms
A

or annunci4 tors to indicate when the particular

parameter measured is out of normal operating

limits.

Unidentified leakage within containment but outside

of the drywell will'be detected by increases'in

the containment floor drain sump fillup and pump-

out time. The FSAR states that the sensitivity

of measurement is 50% of the background leak rate
.

and that an alarm will be activated when the total

leakage rate reaches S gpm. (The applicant must

provide assurance that use of this sump will

l
1

-
,
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provide an accuracy of Leak rate measurement of

1 gpm or better and the capability to detect a

Leakage rate of 1 gpm in less than one hour in .

accordance with the provisions of Positions C.2

and C.5 of Regulatory Guide 1.45.)

The applicant reported that Leakage from thermally -

hot sources within the drywelL is piped to a

common header and then through the drywelL equip-

ment drain cooler to condense the steam contained

in this fluid stream. The cooled fluid is then

routed to the drywelL equipment drain sump to be

included in the measurement of unidentified

leakage within the drywelL.

The applicant noted that periodic testing wilL be

conducted to detect blocked lines in the floor

drain systeme as part of the preventative main-
.

tenance program.

!

2. Intersystem Leakage
,

!

I Detection of leakage into systems connected to.the

reactor coolant system and damage to those systems

|

|
!

.
*
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could result from intersystem leakage. The'

q

t

systems of concern are:,

,
.

a. High pressure core spray (HPCS)'systeme

5 b. Low pressure core spray (LPCS) systemi
'

c. Low pressure coolant injection (LPCI),

..

i

system (which also serves as the RHR-

,

'
i system),'

d. Reactor core isolation coolant system (both
.

^ N,'

% water and steam turbine. sides),

e. Secondary side of reactor water cleanup

(RWCU) system heat exchangers (Reactor

'

plant component cooling water (RPCCW) system),
i

f. Secondary side of residual heat removal (RHR)
'

.

heat exchangers (Service water system).

,

* A. radiation monitor in the service water effluent

from the two RHR heat exchangers detects leakage
,

from the RHR system. A radiation monitor in the

common reactor plant component cooling water

2
.

(RPCCW) return line detects leakage from the two\ -

RWCU heat exchangerse from the seal coolers for
_

,

the RHR pumps and from the seal coolers for the
,

recirculation pumps into the RPCCW. In addition,

the applicant notea that leakage from t h e L P C S e M/*C7j
'

i "
,

!
.

-
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RCIC and RHR systems outside containment is
!

detected by a combination of methods which include

high area temperaturer high area radiation, high -

sump level and water level in the reactor vessel.

(The applicant must also show how leakage from
!

the primary system into the HPCSr LPCS, RCIC,

I
~

(both water and steam sides) and RHR systems is )
detected when these systems are supposedly iso-

lated from the primary system. This assurar.ce is

needed to show that the design meets the guide-

Lines of Position C.4 of Regulatory Gu i d e 1.45. ) |

The plant has another means of detecting Leakage

from the RWCU system. The flow to the RWCU

system from the reactor vessel can be compared

with that returning to the reactor vesset from

the RWCU system. A high differential flow is

alarmed in the control room.

3. Leakage Outside of Containment

a. Identified Leakage

Steam flow to the RHR system (when in the

steam condensing mode) and to the RCIC turbine

is monitored. Abnormal flows exceeding preset

.
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values result in annunciation in the control

room and isolation of the steam line(s)

involved. Thermocouples are installed in

equipment areas and in inlet and outlet venti-

Lation ducts of equipment rooms for the RHRi

RCIC and RWCU systems. High ambient tempera-

tures and high differential temperatures are

alarmed in the main control room. This is

also true for the main steam tunneli both

inside and outside of containmenti i.e.,

temperature monitors with high temperature
,

and high differential temperature alarms are

used to detect leakage. The high temperature /

high differential temperatures also cause

isolation valves in that particular area to

close.

b. Unidentified Leakage

Sumps are pro.vided in the rooms outside of con-

tainment in which equipmint is-located that is
,

part of the reactor coolant pressure boundary.

The sumps collect unidentified and identified

leakage. Normal Leakage to all sumps is identi-

fied'during preo'erational testing. Sumpp

.

9
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levels and sump pump operation are indicated

in the control room and high sump level is

alarmed. Operability is tested by continu- '

ously monitoring floor drain sump level.

.

The applicant stated that limiting conditions

for leakage are 25 gpm for identified leakage

and 5 gpm for unidentified leakager thus com-

plying partially with the guidelines of

Position C.9 of Regulatory Guide 1.45. (In

additions the applicant must specify the

availability of the leakage detection methods

and the limiting condgidons for operation

based upon this availabilityi in order to

comply fully with the guidelines for Position

C.9.)

Th,ere are other sensors - temperaturer pressure

and radioactivity (gaseous and particulate) -

within containment but outside of the drywell

which appear to be intended for use or are

capable of being used to detect Leakage within

containment outside of the drywell. No dis-

cussion of these sensors is contained in this
|

I

' *
.

i
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section of the FSAR. (The applicant should

revise the FSAR to include a discussion of

these sensors in this section of the FSAR.

The applicant should verify that alL systems

and measurements which are part of the reactor

coolant pressure boundary leakage detection

system are accounted for.)

s

4. Testing of Leak Detection Methods i

The leak detection methods may be tested during

operation for operability and calibration by the'

following methods:

a. Sump levels may be monitored and compared with

flow rates of fluids into the sumps

b. Methods may be comparedi

c. Channels may be compared when more than one

channel is used for any one detection methode

d. Simulated signals may be used to trip monitors

designed for that purpose.

These provisions for testing for operability and

calibration comply with the guidelines of Position

C.8 of Regulatory Guide 1.45.

.
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Summary and Conclusions.

The airborne gaseous and particulate radiation monitor

is designed to seismic Category I standards and is -

powered from a 1E power sourcer thus is capable of

operating following an SSE. This meets the guidelines

of Position C.6 of Regulatory Guide 1.45 and Position

C.1 of Regulatory Guide 1.29, "Se i smi c De sign Criteria."

Failure of any of the other systems used to detect

RCP8 leakage wiLL not affect the airborne gaseous and

particulate radiation monitore thus satisfying the

guidelines of Position C.2 of Regulatory Guide 1.29.

Therefores by meeting the guidelines of Positions C.1

and C.2 of Regulatory Guide 1.29, RCPB Leakage detection

complies with the requirements of General Design

Criterion 2r " Design Basis for Protection Against Natural
J

Phenomena." The methods used for RCPB Leakage detection

meet the guidelines of Positions C.1, C.3r C.6, C.7r and

C.8 of Regulatory Guide 1.45; further information must

be provided to show that the RCPB leakage detection

methods comply with Positions C.2, C.4, C.5, and C.9 of.

Regulatory Guide 1~.45. Thuse the system) does not comply

with the criteria of General Design criteria 30,'

" Quality of Reactor Coolant Pressure Boundary."

[

,

!
.
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Without further informations as noted abover-we canno'

conclude that reactor coolant pressure boundary leakage
,

detection is acceptable. The reactor coolant pressure

boundary leakage detection does not comply with the

acceptance criteria of SRP Section 5.2.5.

.

4

4
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6.7 Main _ Steam Positive Leakace Control Svstas .

The main steam positive Leakage control system (MS-PLCS)'was

reviewed in a'ecordance with Section 6.7 of NUREG-0800 (SRP).

An audit review of each of the areas Listed in the " Areas
.

of Review" portion of the SRP section was performed accord-

ing to the guidelines provided in the " Review Procedures"

portion of the SRP section. Conformance with the acceptance

criteria formed the bases for our evaluation of the MS-PLCS
with respect to the applicable regulations of 10 CFRgeOD,

The main steam positive leakage control system (MS-PLCS) is

designed to control and minimize the release of radioactivity
which could leak through the closed MSIVs after a loss-of-

coolant accident. The system consists of two separate and

redundant subsystems. One subsystem functions to maintain

the steam lines between thecoutboard MSIVs and the inboard
MSIVs and the corresponding drain lines at a modest posi-

tive air pressure fotLowing system actuation. The other

subsystem functions to maintain the steam lines between

the outboard MSIVs and the main steam line shut-off valvesi
and the outboard MSIV's drain lines and valve steam packing

glands at a modest positive air pressure with respect to
|
|

reactor vessel pressure following system actuation. Each
,

subsystem receives power from a separate division of the

! emergency power supplies. Both subsystems are actuated
1

manually and simultaneously.
1

-

|

-
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The MS-PLCS is supplied with compressed air by two separate

and redundant seismic Category I compressed air supply

systems which are integral components of the penetration

valve leakage control system. These compressed air supply

systems are described in Section 9.3.6 of this SER. Each

compressor receives power from a separate 1E onsite power

supply.

!The main steam positive leakage control system is designed

to be manually initiated twenty minutes aft.er a postulated

design basis loss-of-coolant accident in accordance with

j Position C.7 of Regulatory Guide 1.96, " Design of Main Steam
.i

Isolat< ion Valve Leakage Control Systems for Boiling Water

Reactor Nuclear Power Plants." This actuation time period
!

is consistent with loading requirements on the emergency

electrical buses, with reasonable times for operator infor-

mation gatherings decision making and action, and i s con-

sistent with the time required for main steam line pressure

decay following a postulated loss-of-coolant accident.-

-

.

i

The system is located in the reactor building and auxiliary
building which are seismic Category I flood- and tornado-

protected buildings. The MS-PLCS itself is designed in

accordance with sesimic Category I (Regulatory Guide 1.29,

Position C.1) and Quality Group B criteria with the exception

that the portion of the MS-PLCS piping that connects to the

. .

e

b
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main steam Lfne between the inner and outer containment iso- !

Latton valves is designed in accordance with seismic Category

I and Quality Group A criteria in accordance with the

criteria of Posttton C.1 of Regulatory Guide 1.96. Thuse -

tBe MS-PLCS meets tee requirement s of General Design

c r it e r ton 2 since the system is designed in accordance with

the requtrements of Regulatory Guide 1.29, Position C.1 and

Regulat ory. Gutde 1.96r Position C.1. The system would be

called on t o f unct ion in the event of a loss-of-coolant

accident (LOCA) and ts designed to be capabte of performing

its saf ety fonet ton under the expected LOCA environmental
-

c ond it ions- a ppro p ria t e t o t he system equipment location

Crefer to Sect ion 3.17. o f t his SER) and in tne event of a

single active fatturer thus complying with Position C.3

of Regulatory. Guide 3.16. The components of each subsystem

are protected By separati'on and barriers against potential-

mtssiles generated inside and outside of containmente and

dynamic ef f ects associated with pipe breaks so that their

function would not be impatred under postulated LOCA condi-

ttons, thus compt ptng with the criterta of Posttion C.2 of

Regulatory Guide 3.16. In additton, no single active

f atture can affect t he integrtty nr operabi.lity of the main

steam lines or main steam tsolation valves, thus comptying -

ettH the criteria of Position C.4 of Regulatory Guide 1.96.

!

!
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In this way the MS-PLCS complies with the requirem,

General Design Criterion 4, " Environmental and Missile

Design Bases."

The MS-PLCS is capable of performing its function following

loss of all offsite power coincident with a design basis

LOCA, thus complying with the criteria of Position C.5 of

Regulatory Guide 1.96.

The MS-PLCS is designed to control and minimize leakage

through the main steam isolation valves for up to 30 days.

CHowever, the applicant has not submitted an acceptable

MSIV allowable leak rate.] Therefore, we cannot be sure

that enough compressed air can be provided to maintain the

desired pressure in the MS-PLCS system. Consequently, we

cannot determine that the MS-PLCS complies with Position

C.6 of Regulatory Guide 1.96.

The instrumentation and circuits necessary for proper opera-

tion of the MS-PLCS are designed to comply with standards

applicable to engineered safeguards components (Cla ss 1E) .

In this way the MS-PLCS complies with the requirements of

Position C.8 of Regulatory Guide 1.96.

i.
e
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The MS-PLCS isolation valves do not open in the event the

main steam line pressure is higher than the pressure inter-

Lock setpointe thus preventing the MS-PLCS from being

'

damaged by high pressure. A pressure control valve main-

tains the required pressure differential between the reactor

vessel and main steam line. (The applicant must establish

this differential pressure.) In the event of high flow or

low pressure differentiale an alarm is sounded. Further

flow increase or drop in pressure differential will result

in automatic isolation of that part of the MS-PLCS. Thise

together with the fact that there are two MS-PLCS systems,

prevents direct access of the containment atmosphere to

the MS-PLCS. However, we cannot determine that compliance

with Position C.9 of Regulatory Guide 1.96 is complete until

the applicant determines the required differential pressure.
.

The applicant states that complete functional testing is

performed during extended plant shutdown or during refueling.
;

This complies with Position C.10 of Regulatory Guide 1.96.

The MS-PLCS complies with Position C.11 of Regulatory" Guide

1.96 since the use of compressed air as.the fluid mediumo

does not result in stresses adversely affecting the integrity

or[operabilityofthemainsteam lines or main steam iso-

Lation valves nor induce leakage in the main steam isola-

tion valves greater than the capacity of the MS-PLCS.
,

-
-
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The MS-PLCS is designed to control stem leakage from the

outboard main steam isolation valves by connecting the

MS-PLCS process line to the socket weld provided on the

inlet side of the outboard main steam isolation valves

thus complying with Position c.12 of Regulatory Guide 1.96.

The MS-PLCS complies with the requirements of General Design

Criterion 2r " Design Bases for Protection Against Natural

Phenomenar" by meeting the guidelines of Position C.1 of

Regulatory Guide 1.29. The MS-PLCS comolies with the

criteria [f~ General Design Criterion 4, " Environmental and

Missile Design Bases," by meeting the guidelines of Posi-

tions C.2 and C.4 of Regulatory Guide 1.96. However, we

cannot determine whether the MS-PLCS meets the guidelines

of Positions C.6~and C.9 of Regulatory' Guide 1.96; there-

forer we cannot determine whether the MS-PLCS complies fully

with the requirements of General Design Criteria 54, " Piping

Systems Penetrating Containment." Thereforer the system

does not comply with the requirements of SRP Section 6.7.

-

.

!

1
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We have reviewed auxiliary systems in the River Bend Station

necessary to' assure the safety of the stored-fuele auxiliary
,

I
systems needed for transient or accident mitigation or for

,

safe plant shutdown and auxiliary systems not required for

transient or accident mitigation or for safe plant shutdown.

The Latter have been reviewed to assure that their failure

will not prevent safe shutdown or the mit igation of t ran-

sients and accidents.

The systems reviewed to assure the safety of the stored fuel

included both new and spent fuel storager fuel pool cooling

and cleanups light load and overhead heavy load handling

systems.

Systems required to function in the event of an accident

or to aid in plant shutdown include the following systems:

*
(1) Reactor plant component cooling water 7

(2) Ultimate heat sinki

(3) Standby service waters

(4) Control building chilled waterr

_

*A portion of these systems are not required for safe shut-

down or mitigation of transients or accidents; these portions

are reviewed to assure that their failure will not adversely

affect proper f'unctioning of systems required for such pur-
.

pose.

-48-
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(5) Compressed gas systems,* p
i .-

(6) Standby liquid control systems L l *

(7) Control room heatinge ventilating and air conditioningis

(8) Spent fuel pool heat ventilating and air c o n d i t i o n i n g / ""*8

(9) Auxiliary and radwaste area ventilatione*

(10) Engineered safety features ventilation

Those systems which have been reviewed to assure that their

failure would not affect systems required for safe shutdown

and/or accident or transient mitigation include:**

(1) Normal service water,

(2) , Makeup water treatment,

(3) Domestic water and sanitary drains and disposati

(4) Condensate storage facilitiese

(5) Turbine plant component cooling water,

C6) Ventilation chilled water,

e

tion of th e sys m ar n q i ed r af hut-

o i ion of n e c 1 t t r--

/
io s e r ' ewe t sure at ur it o

*

uirydad s L a fe t e fu io of te ce

f r s h pu poseg

**Some of these systems have interfaces with safety systems
|
| and/or containment penetrations which are required to be

! safety-related to provide suitable isolation.
. .
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waters - 3FP !-(7) Cooling towerhakeup
jM i

(8) Equipment and floor drainager r !
;

:

i. (9) Turbine' building ventilation,

'(10 ) Miscellaneous. buildings heating, ventilating and air
,

1

conditioning.
t-

t
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9.1 Fuel Storage Facility

9.1.1 New Fuel Storage

The new fuel storage facility was reviewed in accordance

with Section 9.1.1 of NUREG-0800 (SRP). An audit

review of each of the areas listed in the " Areas of'

Review" portion of the SRP section was performed

according to the guidelines provided in the " Review

Procedures" p o r ti on of the SRP section. Conformance

with the acceptance criteria formed the basis for our

evaluation of the plans for new fuel storage with

respect to the applicable regulations of 10 CFR 50.
*

!

|

The new fuel storage facility consists of a new fuel

storage vault located in the fuel building of each

unit. Each storage vault provides dry storage for a

maximum of 220 fuel assemblies (30% of a core load)

and includes the new fuel assembly storage racks and

the concre.te storage vault that contains the storage

racks. There is no sharing of storage space.

Thereforer the requirements of General Design Criterion- i

~5, " Sharing of Structuresi Systems, and Components"

are not applicable.

|
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The fuel building.which houses the facility, the.

storage racks and vault is designed to seismic

Category I criteria. This building is also designed -

against flooding and tornado missiles (refer to

Sections 3.4.1 and 3.5.2 of this SER). Thus, the

requirements of General Design Criterien 2, " Design

Bases for Protection Against Natural Phenomenas" and

the guidelines of Regulatory Guide 1.29, " Seismic

"Design Classificationi are satisfied.

The vault housing the new fuel storage racks is not

located in the vicinity of any moderate or high energy

lines or rotating machinery. This separation from

such potential missile sources protects the new fuel

from internally generated missiles and the effects

of pipe breaks (refer to Section 3. 5.1.1, 3. 5.1. 2 a n d

3.6.1 of this SER).

.

.

The facility is designed to store uni.rradiatedi Low

emission fuel assemblies. Accidental damage to the

fuel would release relatively minor amounts of radio-
i

__ activity that would be accommodated by the spent fuel

area ventilation system. Thus, the requirements of

' General Design Criterion 61, " Fuel Storage and Handling
i

and Radioactivity Controle" are satisfied.

f -52-
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The racks are designed to preclude the inadvertent

placement of a new fuel assembly in other than the

prescribed spacing -a center-to-center spacing of

12.25 inches between rows, 7.00 inches within rows.

This spacing permits the stored new fuel to be main-
.

tained with K,ff equal to or Less than 0.95 when dry
or completely flooded with water. The applicent

'
notede however, that the new fuel racks were not

designed for optimum moderation; for exampler foam

or mist. As a results a K,ff less than or equal to
a.

0.98 cannot be assured withAcompletely filled array

' of fuel assemblies in the racks with the highest

anticipated reactivity. Thereforer the applicant has

proposed solide noncombustible N covers over

the fuel and administrative controls to preclude the

entrance of f o am o r m i s t. w h i c h t:lummetsSEE!EEWt could

result in a K,ff greater than 0.98. [The applicant

must provide assurance that K,ff in excess of 0.98
wiLL not be attained in the new fuel storage racks.

The nature of the administrative controls and the

! times and conditions under which the new fuel covers
i

wilL be removed should be addressed.]
I
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Based on our reviews we. conclude that the new fuel

storage facility is in conformance with the require-
,

ments of General Design Criteria 2, 5, 61r as they

relate to new fuel protection against natural phenomenar

missiless shared functionse and radiation protection

and the guidelines of Regulatory Guide 1.29 relating

to seismic classification. The applicant must provide

further information regarding controls used to prevent

conditions of optimum moderation in order to show com-

pliance with General Design Criterion 62, " Prevention

of Criticality in Fuel Storage an'd Handling."

Thereforer we cannot find that the applicant's sub-
4

-

mittal regarding new fuel storage i s acceptable. The

design for new fuel storage does not comply with the

acceptance criteria'of SRP Section 9.1.1.

.

m

:

|
| e

|
'
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9.1.2 90ent Fuel s e n 2 mm

a ,

The spent fuel storage facility was reviewed in accordance

with Section 9.1.2 of NUREG-0800 (SRP). An audit review

of each of the areas listed in the " Areas of Review" por-

tion of the SRP section was performed, according to the

guidelines provided in the " Review Procedures" portion of

the SRP section. Conformance with the acceptance criteria

formed the basis for our evaluation of the spent fuel

storage with respect to the applicable regulations of 10

CFR 50.

The acceptance criteria for the fuel storage facility l c.!i

includes meeting the guidelines of ANS 57.2, " Design

Objectives for Light Water Reactor Spent Fuel Storage

Facilities at Nuclear Power Stations." The guidelines con-

tained in the " Review Procedures" were used in lieu * of ANS

57.2. Additionally, the acceptance criteria includes

Regulatory Guide 1.115, Protection Against Low-Trajectory

Turbine Missiles;" turbine missiles are evaluated separately

in Section 3.5.1.3.

Each unit of the plant has its own spent fuel storage.

facility. Low density storage racks Located in the dryer

storage pool (one of the four containment pools) of each

unit have a capacity of 200 fuel assembties (30% of a

full core). The high density storage racks in the fuel
|

| building spent fuel storage pool have a capacity of 3,288.

core)O, ta=
- ,_ _fuel assemblies (525% of a futt "t'

*
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The structures housing the fuel building and containment

are designed to seismic Category I criteria as are the

storage racks and storage pools, pool liners, and gates.

These structures are also designed to withstand flooding

and tornadoes (refer to Sections 3.4.1 and 3.5.2 of this

SER). We conclude that the spent fuel storage satisfies

the requirements of General Design Criterion 2, " Design

Bases for Protection Against Natural Phenomenas" by com-

pliance with the guidelines of Regulatory Guides 1.13,

" Spent Fuel Storage Facility Design Basis," and 1.29s

" Seismic Design Classification."

The spent fuel pools are not located in the vicinity of

any high energy lines or rotating machinery. Therefores

physical protection by means of separation is utilized to

protect the s p'e n t fuel from internally generated missiles

and the effects of pipe breaks (refer to Sections 3.5.1.1

and 3.6.1 of this SER). The spent fuel building provides

protection against tornado missiles (see Section 3.5.2 of

this SER). Thus, the requirements of General Design

Criteria 4, " Environmental and Missile Design Bases,"

and the guidelines of Regulatory Guide 1.17 are satisfied.

i
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There is no sharing of storage facilities. Theref it
t

requirements of General Design Criterion 5, " Sharing of

Structures, Systemssiand Components," are not applicable.

The applicant stated that both the low density storage area

(The containment pool) and the high density (the fuel

building pool) storage area of the facility are each

designed to store the fuel assemblies in an array which

limits K,ff to 0.95 or less, in order to comply with the
requirements of General Design Criterion 62, " Prevention

of Criticality in Fuel Storage and Handling." CThe appli-

cant has not provided a criticality analysis to confirm

the-criticality limits to be attained in the spent fuel

storage facility.] The low density storage racks are

aluminum with a fuel assembly nominal center-to-center

storage spacing of 7 inches. The high density racks are

stainless steel with a neutron poison material between

storage spaces and provide a fuel assembly minimum center-

to-center storage spacing of 6 1/4 inches. The racks

are designed to preclude the inadvertent placement of a

fuel assembly in other than the prescribed spacing. The

racks can withstand'the impact of a dropped fuel assembly

without unacceptable damage to the storedafuel and can

withstand the maximum uplift forces exerted by the fuel

handling machine. Thus, the requirements of General

Design Criterion 61r " Fuel Storage and Handling and Radio-

activity Cont rol'J" and the guidelines of Regulatory Gu.ide
.

1.13 concerning fuel storage facility design are satis-

-57-
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fied. The design of the storage pools includes Leakage

detection systems for indication of pool liner leakager

water levet monitoring systems, and radiation monitoring

systems. These features satisfy the requirements of
,

General Design Criterion 63, " Monitoring Fuel and Waste

Storage." Further discussion of compliance with Position

C.3 of Regulatory Guide 1.13 regarding crane interlocks

is contained in Section 9.1.4 of this SER.

Based on our reviews we conclude that the spent fuel storage

facility is in conformance with the requirements of General

Design Criteria 2, 4, 5, 61 and 63 with respect to protec- .

tion of spent fuel from the effects of natural phenomenar

missiles, environmental effects, shared functions, pre-

vention of unacceptable radioactivity releases, and moni-

toring of the facility, and the guidelines of Regulatory

Guides 1.13, 1.29 and 1.117 relating to the facility's
.

designe seismic classification and protection against

tornado missiles. CHowever, until the applicant provides
,

a criticality analysis we cannot determine whether the

spent fuel storage is in compliance with General Design
|

Criterion 62.3

!
-

In view of the foregoing, we cannot find that the appli-

cant's submittal regarding spent fuel storage is acceptable -

nor that the design for spent fuel storage complies with

the criteria of SRP Section 9.1.2.

-

.

0
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9.1.3 Fuel Pool Cooling and Cleanuo System

The fuel pool cooling and cleanup system was reviewed

in accordance with Section 9.1.3 of NUREG-0800 (SRP).

An audit review of each of the areas listed in the

" Areas of Review" portion of the SRP section was

performed, according to the guidelines provided in the

" Review Procedures" portion of the SRP Section. Con-

formance with the acceptance criteria formed the basis

for our evaluation of the fuel pool cooling and clean-

up system with respect to the applicable regulations
'

of 10 CFR 50.

The fuel pool cooling,and cleanup system is designed

to maintain water quality and clarity and remove

decay heat generated by spent fuel assemblies in the

pools. The system includes all components and

piping from intet to exit from the storage poolse

piping used for fuel pool makeup, and the cleanup /

filter /demineralizers to the point of discharge to

the radwaste system. The fuel pool coolihg system
.

consists of two 100%-capacity fully redundant fuel

pool cooling pump / heat exchanger trains while the

cleanup system consists of one cleanup system train

.
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containing two 50% capacity pumps, two 50% capaedy

filters and one 100% capacity mixed bed demineralizer

with post-demineralizer strainer.. -

The fuel pool cooling system is housed in the seismic

Cagegory Ir flood and tornado protected fuel building

and containment (refer to Sections 3.4.1 and 3.5.2 of
'

this SER). The cooling system trains are completely

separate from the cleanup train and are designed to

Quality Group C and seismic Category I requirements.

The cleanup train is designed to Quality Group D and
;

nonseismic requirements. It is located to assure
:

that failure in any portion of the train would have

no adverse effect on safety-related equipment. This

design satisfies the requirements of General Design

Criterion 2, " Design Bases for Protection Against,

i

Natural Phenomenas" by compliance with the guidelines

of. Regulatory Guide 1.13 (Positions C.1 and C.2)e
,

" Spent' Fuel Storage Facility Design Bases)" 1.26

(Position C.2), " Quality Group Classifications and
,

Standards for. Water r Steam r and Radioactive-Waste-
.

Containing Components of Nuclear Power Plantss" -and
,

1.29 (Posi ti ons C.1' and .C.2), " Seismic Design Classi-

fication."

;
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The various components of the fuel pool cooling systems

are located in shielded cubicles or are separated from

other moderate and high energy piping systems and are

thus protected against the effects of internally

generated missiles and the effects of pipe whip and

jets (refer to Sections 3.5.1.1 and 3.6.1 of this

SER). The system is located within the fuel buildings

a seismic Category I structure which is protected

against tornadic winds and missiless thus meeting

with the guidelines of Regulatory Guide 1.13

(Position C.2). In this manners the fuel pool cooling
,

-system complies with the requirements of General Design

Criterion 4, " Environmental and Missile Design Bases."

Each unit of the plant is provided with a separate

spent fuel pool cooling and cleanup system; thus, the

requirements of General Design Criterion Sr " Sharing

"of Structuress Systems and Componentsi are not

applicable.
.

Provisions have been made for routine visual inspection

L of the fuel pool cooling system components. One fuel
!

pool cooling train i s in operation at all times.

!
!

.
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The spare train wilL be ' operated periodically in

accordonce with plant Technical Specifications.
.

Thuse the requirements of General Design Criteria 45,

" Inspection cf Cooling Water Systeme" and 46,

" Testing of Cooling Water Systeme" are satisfied.

The nonsafety-related reactor plant component cooling

water system provides cooling water to the fuel pool

heat exchanger under normal conditions. The maximum

normal heat load is based on storage of 4.25 spent

cores. Space for an emergency core off-load is
i

available. Under normal refueling conditionse a

refueling batch wiLL be placed in the spent fuel

pool 130 hours af ter reactor shutdown. Using the

reactor plant component cooling water systems the

pool temperature would be maintained at or below

129'F with one pump and one fuel pool cooler in

operation ~which is acceptable since it is less than

our acceptance criterion of a maximum temperature of

140'F for a " normal heat Lead."

Under abnormal heat load conditionse the reactor plant

component cooling water (RPCCW) system provides cooling

\
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water to the fuel pool heat exchangers. The maximum

abnormal heat load is based on a full core off-load :

10 days after the last normal refueling outage and a

maximum storage load of 4.25 cores (maximum storage

conditions). Under these conditionse the cooling

system will maintain the temperature of the water

at or below 156' F. If the reactor plant component*

cooling water system is not availabler the safety-

related standby service water system may be used to

cool the heat exchangers through the portion of the

| RPCCW piping to the standby service water system

which is desidEd to seismic Category I and Quality

Group C standards for this purpose. While the FSAR

states that Branch Technical Position ASB 9-2r

" Residual Decay Energy for Light Water Reactors fr

Long Term Coolings" was used to calculate the heat

loads, this cannot be verified because the size of

the refueling batch and frequency were not given by

'
I the applicant. (The applicant should provide the
|

| number of fuel assemblies and frequency ' assumed for
1 -

! a " normal" refueling so that the heat _ load c a WQdla t i on s

for the spent fuel pool may be verified.) (The
,

applicant should also'show that spent fuel stored in

-63-
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the dryer storage pool can be cooled in the event of

DBA or loss of offsite power combined with the worst

single active failure.)

The residual heat removal (RHR) system can be utilized

to augment the fuel pool cooling system. (However,

the applicant has not shown the interconnection of

the RHR system with the fuel pool cooling system.)

We, therefores cannot verify that the spent fuel

pool cooling systems meet the requirements of General

Design Criterion 44, " Cooling Waters" nor whether the

interconnecting piping is of the proper seismic cate-

gory, in accordance with the criteria of Regulatory

Guide 1.29, " Seismic Design Classification."
.

All lines that connect to the pool and extend below

the safe level of the pool water (10 f t. above the top

of the fuel) are equipped with syphon breakersi check

valv'es or other means to prevent inadvertent pool

drainage. (The applicant must sFow that the syphon

breaker design precludes failure so as to cause a

reduction in the l'evel of the spent fuel pool in the

fuel building below 10 f t. above the top of the fuel.) |
1

|

|
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CThe applicant should explain why syphon breakers are

not required for the dryer storage pool.3 Both of

these concerns must he addressed adequately in Order

to show compliance with Position C.6 of Regulatory

Guide 1.13. Normal makeup to the pool is provided |

by the nonsafety-related condensate and refueling

water storage and transfer system to replace losses

due to leakage through the liner and evaporation.

Emergency makeup is supplied by the redundant loops

of the safety-related standby servica water system.

The nonsafety-related spent fuel pool cleanup sub-

system is designed to maintain water quality in both

spent fuel storage pools by filtration and deminerali-

zation; the system can filters simultaneously, the

water in both pools at a rate sufficient to change

the fuel building coolant volume twice per day and
.

the containment pools water once per day. The clean-

up subsystem is designed to remove radionuclides to
,

maintain a safe working level in the associated fuel

building areas while retaining the radioactive material

in the demineralizer and filter so as to comply with

Positions C.2.f(2) and (3) of Regulatory Guide 8.8.

.
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Thuse the requirements of General Design Criterion 61,

"" Fuel Storage and Handling and Radioactivity Controli

are met by compliance with the guidelines of Regulatory

Guide 1.13.

.

The system incorporated control room alarmed pool water

levele water temperature, and building radiation

level monitoring systemse thus satisfying the require-

ments of General Design Criterion 63e " Monitoring

Fuel and Waste Storage." -

Based on our reviews we conclude that the spent fuel

pool cooling and cleanup system is in conformance

with the requirements of General Design Criteria 2,

4, 45, 46, 61, and 63 and the guidelines of Regulatory

Guides 1.13 and 1.26 and BTP ASB 9-2 with respect to

protection against natural phenomena, missiless pipe
.

break effects, inservice inspectione functional

testings radiation protection and performance

monitoring, and quality group classification. The

applicant has not presented sufficient information to

'
enable us to determine whether the system is in con-

formance with the requirements of General Design

.

O
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Criteria 44 and 61 and the guidelines of Regul tory

Guide 1.29 with respect to its ability to remove

decay heat and its seismic classification. Thereforer

we cannot conclude that the fuel pool cooling and

cleanup system complies with the acceptance criteria

of SRP Section 9.1.3.

.

1
I ,

'
..

'

(

1
-

.
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9.1.4 Fuel Handling System (Sections Related to Standard Review

Plan Section 9.1.4, " Licht load Handlino System")

The fuel handling system was reviewed in accordance with

Section 9.1.4 of NUREG-0800 (SRP). An audit review of

each of the areas listed in the " Areas of Review" portion

of the SRP section was performed, according to the,

j guidelines provided in the " Review Procedures" portion

of the SRP section. Conformance with the acceptance

criteria formed the basis for our evaluation of the
;

fuel handling system with respect to the applicable

regulations of 10 CFR 50. Note that a light load is

considered any load of less. weight than a fuel assembly

and its handling tool.

The fuel handling system provides the means of trans-

portings handlings and storing fuel (both new and spent

fuel) in the fuel buildings and containment. The fuel

handling system consists of equipment necessary to

facilitate the periodic refueling of the reactor. The

transfer of new fuel assemblies between the uncrating

area and the new fuel storage vault is accomplished
.

using the 15-ton fuel building crane. The auxiliary

hoist on the fuel handling platform is used with an

,-

|
|
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auxiliary fuel grapple to transfer the new fuel from

the storage vault to the new fuel storage pool. From

there the fuel is handled by telescoping grapples on

the fuel handling platform (which is provided for fuel

building fuel movement and servicing) or on the re-

fueling platform (which is provided for containment

building fuel movement and servicing). The inclined

fuel transport system is used to move new or spent

fuel, control rods and other small components between

containment and the fuel building.

The transfer operation (when utilizing the i n e'li n e d fuel

transfer system) is an autenatic sequencing function with

capability for manual override. Interlocks assure the

correct sequencing of the transfer operation in the

automatic or manual mode. Additional interlocks prevent

the refueling platform and the fuel handling platform

from moving in the transfer area during operations of

the transfer system which wou.Ld be adversely affected
'

by the presence of either platform. Compliance of

the portion of the transfer tube serving for contain-

ment isolation with the guidelines of Regulatory Guide

1.29 is discussed in Section 6.2 of this SER. The

.
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refueling platform is a gantry crane used to move fuel

and reactor components to and from containment fuel

storage and the reactor vessel. The fuel handling

platform is a gantry crane used to move fuel within

the fuel' building storage pool. The appl.icant stated

that the fuel grapple hoist on the refueling platform

and both the main fuel hoist and monorail auxiliary

hoist on the fuel handling platform are designed so

that no single component failure can result in dropping

a fuel bundle. During transfer of fuel the grapple

on each platform provides a minimum water shielding

of 8 ft. 6 inches over the active fuel when in the

fully retracted position. Limit switches on the end

trucksminimizekthepossibilityof having the fuel
handling platform run into pool obstacles.

A fuel building bridge crane is provided to handle the

transport of new fuel between the receiving areas and
.

the new fuel inspection stand and/or new fuel storage

vault. The refueling and fuel building platforms are

designed to seismic Category I and Quality Group B

standards. The fuel building bridge craner however,

is not designed to seismic Category I standards but

does have seismic restraints which are designed to

.
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prevent the bridge and trolley from leaving the rails

during a seismic event. During construction the rails

extend over the spent fuel pool for placement of the

high density fuel racks; after construction the fuel

building bridge crane will be prevented from moving

over the spent fuel by physical blocks. [Neverthelesse

because of the proximity of the crane to the spent fuel

pools the applicant should show that damage to the

crane is sufficiently limited in the event of an SSE

so that either the crane retains its integrity or

failing thate that any parts of the crane becoming

dislodged would not result in damage to the spent

fuele the spent fuel pools or the spent fuel cooling

system in order to meet the criteria of Position C.2

of Regulatory Guide 1.29.3 The fuel handling equip-

ment is not required to function after an SSE. The

jib crane which is mounted along the edge of the cen-

tainment fu'el pool is used to aid in fuel movement in

the c on t a inin e n t by serving in the fuel preparation

arear thus leaving the refueling pl3tform free for use
,

in fuel shuffling. It is designed in accordance with
-

seismic Category I criteria as is the stand for the

inspection nf new fuel.

|
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Each unit of the plant has its own fuel handling

system and there is no sharing of facilities. Thuse

the requirements of General Design Criterion 5,

" Sharing of Structurese Systems and Components," are
J

not applicable.

The entire system is housed within the fuel bu'ilding

and the containment which are seism.ic Category I flood

j and tornado protected structures (refer to Sections

3.4.1 and 3.5.2 of this SER). This meets the guide-

lines of Position C.1. o f Regu la t or y Guide 1.29,

" Seismic Design Classifications" relating to protection

of safety-related equipment and spent fuel from the

effects of an earthquake. Failure of this equipment

will not affect spent fuel or safety-related equip-

mente with the exception of the concern regarding failure

of the fuel building bridge crane. Compliance of the

design of the spent fuel storage facility with seismic

Category I criteria as required by Position C.1 of

R egu la t ory Guide 1.13, "S pent Fuel Storage Facility

Design Bases" is discussed in Section 9.1.3 of this

SER. In view of our concern that a failure of the

building bridge crane during an SSE could_ result in
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damage to spent fuele to the spent fuel pool or to

the spent fuel cooling systems we cannot conclude that

the light load handling system complies with the

provisions of Position C.2 of Regulatory Guide 1.29 nor

the criteria of General Design C riterion 2r " Design

Bases for Protection Against Natural Phenomena."

CThe applicant should discuss what provisions are made

for cooling the maximum number of spent fuel assemblies

in the fuel transfer tube during normal transfer

operations and in the event subassemblies become lodged

in the tube. The possibility of coolant drainage from

the tuber resulting in a dry tube should also be
,

discussed, in order to show that this meets the guide-

Lines of Section 6.2.4.1.13 of ANSI 57.1 and Position

C.3 of Regulatory Guide 1.13e in compliance with the

provisions of General Design Criterion 61r " Fuel

Storage and Handling and Radioactivity Control."]

.
~

The applicant notes (in FSAR Section 9.1.2) that the

design of the containment spe t fuel storage facility

provides a suberitical multiplication factor (K =
ff

0.95) for abnormal storage which includes dropping of

equipment; howevere for the ne,w fuel building spent

1

-l
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DRAFT
storage facilitye the applicant has not yet provided

a criticality analysis (see Section 9.1.2 for this

concern).

The applicant has responded to our concern regarding

elimination of the possibility of handling a load

with the light load handling system lighter than a

fuel assembly with its handling tool but raised to

a greater height so that its kinetic energy would

exceed that of the fuel assembly and handling tool.

The applicant stated .that control would be by

administrative procedures and training. [In additione

howevers the applicant must provide an analysis to

show that the maximum kinetic energy resulting from
.

a fall of any object handled by the light load handling

system when over spent fuel in either containment or

fuel building storage facilities will not exceed that

obtained in~ the fall of a fuel assembly and its

handling tool.]

In view of the foregoings we conclude that the fuel

handling system is in conformance with the requirements

of General Design Cri'$erion 5. Howevers we cannot,

conclude that the system is in conformance with the

.
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requirements of General Design Criterion 2, 61< and

62. Therefore, we cannot find the applicant's sub-

mittal to be acceptable. The portion of the fuel

handling system related to handling of light loads

does not compty with the acceptance criteria of SRP

Section 9.1.4.

.

4

-

a

e-

.
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Plan 9 .1_. 5 , Overhead Heavy Lead Handling Sve*='i

The fuel handling systems (parts related to overhead handling

of he'avy loads) was reviewed in accordance with Section 9.1.5

of NUREG-0800 (SRP). An audit review of each of the areas

listed in the " Areas of Review" portion of the SRP section

was performed according to the guidelines provided in the

" Review Procedures" portion of the SRP section. Conformance
,

with the acceptance criteria formed the bases for our

evaluation of the fuel handling system (pa rt s related to

overhead handling of heavy loads) with respect to the appli-

cable regulations of 10 CFR 50.

The acceptance criteria for the overhead heavy load handling

system include meeting the guidelines of ANS 57.1.and 57.2.

The guidelines in the SRP review procedures and NUREG-0612,

" Control of Heavy Loads at Nuclear Power Plantsi" were

used in lieu of ANS 57.1 and 57.2.

NUREG-0612 was transmitted to the applicant for action by

generic NRC letters dated December 22, 1980 and Feb6tary 3,

1981. NUREG-0612 resolved Generic Task A-36 and provides

guidelines for necessary changes to ensure safe handling of

heavy loads once a plant becomes operational. Enclosure 2

of the December 22, 1980 generic letter identified a number

of interim measures dealing with safe Load paths, proceduress

-76- -
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~operator training, and crane inspectionsi testing, an"d a'in-s

tenance. The applicant committed to comply with these

interim actions. CThe staff will require that the applicant

implement the 1;...'c guidelines contained in NUREG-0612

before any operating license can be issued.]

The applicant has provided a discussion only of the portion

of the heavy load handling system dedicated to the handling

of fuel; thus is reviewed below.

t%QN
Each unit of the station has its own polar crane and spent

fuel cask trolley and there are no shared components. Thus,

the requirements of General Design Criterion 5, " Sharing of

Structuress Systems, and Components," are not applicable.

.

The spent cask fuel trolley and polar crane are housed within

the fuel building and containmente respectively, both of

which are seismic Category I, flood and tornado protected

structures Cref e r to Sect ions 3.4.1 and 3.5.2 of this SER).
,

The 125 ton spent fuel cask trolley is used for handling

the spent fuel shipping casks and is designed to seismic

Category I requirem6nts. The containment polar crane

is used to move the portable refueling shield, drywell
,

heads reactor vessel headi steam separatori and steam dryers

| and is designed to seismic Category I requirements. There-

{
' forer the design meets the guidelines of Position C.1 of

.D4its: NO
Regulatory Guide 1.29s " S e i s m i c ,4m i . ge Tl a s s i f i c a t i o n . "

#1
,

G
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The portion of the handling system dedicated to handling heavy loads

consists of equipment necessary for the safe handling of the spent

fuel cask and for safe disassembly and reassembly of the reactor

vessel head and i nternals during refueling operations. The con-

tainment polar crane is used for handling of heavy loads in con-

tainment and the spent fuel cask trolley is used for handling of

heavy Loads in the fuel building.

.

.

%

.

, me ..w, -r z. - + .p; s ea*- * " - - *
~ . ' " ' "

-



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

.

l$

The spent fuel cask pool is separated from the fuel storage
s

pool by a common wall with a gate. The spent fuel cask

trolley rails do not extend over any portion of the spent

fuel storage pool or transfer pool, thereby preventing

cask transportation over spent fuel. A apped cask cannote

thereforer result in damage to spent fuel stored in the

fuel pool. The trolley coverage area does not include any

area over safety-related equipment. Procedures and design

limitations prevent the cask from being Lifted more than

(hheapplicant is currently performing a spent fuel30 ft.

cask drop analysis a ' -a' '- -"=ae !0:d drep sa=fve4' to

''-verify that a cask drop ;r ';d d- : # r- *'";^'=r ""' :.

does not result in unacceptable damage to the spent fuel

storage facility or to safety-related equipment. Therefores
e

the cask trolley meets the guidelines of Position-C.3 of

Regulatory Guide 1.13, " Spent Fuel Storage Facility Design

Basis." (Howevers the applicant should verify that the

polar crane wiLL not be moved over stored fuel when refuel-
!

in9 is not in progress, to meet the guidelines of Position

C.3). (In addition, the applicant should show that the
.

polar crane meets the guidelines of Position C.5 of

Regulatory Guide 1.13 with regard to the effect of a load

drop on spent fuel in the containment pool in order to com-

ply with with requirements of General Design Criterion 4s

" Environmental and Missile Drsign Bases." In this analysis

i the applicant should also consider the effect of a polar

crane load drop on the level of water in the containment

mn
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spent fuel storage pool in order to meet the guidelines

of Position C.6 of Regulatory Guide 1.13 so as to comply

with the requirements of General Design Criterion 2,

" Design Bases for Protection Against Natural Phenomena."3

Note that the polar crane must meet the guidelines of

Positions C.3 and C.5 of Regulatory Guide 1.13 in order to

comply with the criteria of General Design Criterion 61,

" Fuel Stora'ge and Handling and Radioactivity Control."

s

The applicant has made calculations to show the results of

a drop of the reactor vessel head onto the vessel head

flange; the calculations show that there is no release of

radioactivity or production of vessel leaks. [The appli-

cant should show the results of calculations of other polar

crane load drops (where the loads could drop into the

vessel) to determine their effect on spent fuel in the core.)

i

Based on the foregoings we conclude that the portion of the

heavy loads handling system dedicated to fuel handling com-

plies with the requirements of General Design Criterion 2

with regard to protection against seismic events. The appli-

cant has not shown that the system complies with the

requirements of General Design Criteria 2 (in maintaining

containment pool water level in the event of a polar crane

load drop, and 4 (with respect to dropped polar crane loads

acting as missiles), 61 (relating to release of .ci.;;; ;4.

radioactivity). In additions the applicant must implement

the f+n1T guidelines of NUREG-0612 before an operating

-79-
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| license can be issued. Thereforer we cannot find'the

applicant's submittal to be acceptable. The overhead heavy

| Loads handling system does not comply with the acceptance
i.
! criteria of SRP Section 9.1.5.
4
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9.2.1 Normal Service Watar svet.m (sue 3
:

The normal service water system was reviewed in accordance

with Section 9.2.1 of NUREG-0800 (SRP). An audit review

of each of the areas listed in the " Areas of Review" por-

tion of the SRP section relating to the nonsafety-related

system w 4s performed, according to the guidelines provided

in the " Review Procedures" portion of the SRP section

relating to nonsafety-related system. Conformance with

the acceptance criteria formed the basis for our evaluation

of the normal service water system with respect to the

applicable regulations of 10 CFR 50.

The normal service water system (SWS) is used to provide

cooling water for turbine plant and reactor plant

auxiliary systems and components during all phases of

normal plant operation. The standby service water systeme

(discussed in Section 9.2.7) provides water to safety

related equipment during emergencies. Power for the SWS

is provided by a safety related, noninterruptable diesel

generator so that the service water system is operable

upon loss of offsite power. The SWS may also be used to

supply cooling water to the residual heat removal heat

exchangers when the standby service water systam is not

in use.
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The normal service water system consists of three pumpse

each with a pumping capacity of 31,500 gpm. Two pumps

operate under normal conditions with the third used as a

spare in the event of inoperability of one of the operating

pumps. Water is pumped from the cooling water basin of

the circulating water system into a common header and then

to the systems requiring cooling water. Check valves and

automatic block valves in the normal service water return

lines are used to isolate safety-related lines from the

normal service water system; these valves are designed in

accordance with the criteria for seismic Category I (in

conformance with Position C.3 of Regulatory Guide 1.29)

and Quality Group C criteria (except for containment iso-

Lation valves and associated piping which are designed

to seismic Category Ir Quality Group B criteria). Piping

and valves common to both the normal and standby service

water systems are designed to seismic Category I, Quality

Group C criteria. Valves used to isolate the normal ser-

vice water system from the standby service water system

are designed to the same criteria: seismic Category I,

QuaflityGroup C in conformance with Positions C.2 and C.3

of Regulatory Guide 1.29. The remainder of the normal ser-

vice water system is designed in accordance with applicable

industry codes and standards. This meets the requirements

of General Design Criteria 2, " Design Bases for Natural
i
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Phenomena" by compliance with the guidelines of Positions

C.2 and C.3 of Regulatory Guide 1.29, " Seismic Design

Classification.

A separate normal service water system is supplied f'or each

unit however, the system need not comply with the require-

ments of General Design Criterion 5, " Sharing of St ructu ress

Systems and Components," since the SWS is not safety-related.

The normal service water system has no safety functions

thereforer the requirements of General Design Criterion 44,

" Cooling Wat e rs" 45, " Inspection of Cooling Water Systems,"

46, " Testing of Cooling Water System" do not apply.

Y
We feed that the normal service water system has been

designed i n accordance with the applicable criteria of

Section 9.2.1 of the Standard Review Plan, " Station

Service Water System" and that this system is, thereforer

acceptable.
.

9

.
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9.2.2 Reactor Plant Comoonent Cooling Water System (Reactor

Auxiliary Coo' lina Water System)

The reactor plant component cooling water (RPCCW)

system was reviewed in accordance with Section 9.2.2

of NUREG-0800 (SRP). An audit review of each of the

areas listed in the " Areas of Review" portion of the

SRP section was performed, according to the guidelines

provided in the " Review Procedures" portion of the SRP

s e c ti on . Conformance with the acceptance criteria

formed the basis for our evaluation of the RPCCW

system with respect to the applicable regulations of

10 CFR 50.

The reactor plant component cooling water (RPCCW) system

includes pumpse heat exchangersi valves and pipings

expansion tanks makeup piping and the points of

connection with other systems. The RPCCW provides

cooling water to the spent fuel pool heat exchangersi

reactor recirculating pump seals, bearing and winding

coolers, reactor water cleanup pump coolersi reactor

water cleanup heat exchangers, process sampler coolers,

control rod drive pump oil coolerse drywell sump

coolers and pump seal coolers during normal operation.
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The reactor plant component cooling water system is

mainly a nonseismici nonsafety-related system with

no functions necessary to. mitigate transients or

accidents and none necessary to achieve safe shut-

down conditions. Howeverr there is some piping in the

RPCCW system which is used to convey water from the

safety-related standby service water system (described

in Section 9.2.7 of this SER) to the spent fuel

coolers and to the residual heat removal pump seals

and bearings when the normal service water system is

~

not available. These portions of the pipings together

with the valves used to isolate the standby service

water system from the normal service waters are

safety-related and are designed to seismic Category I

and Quality Group C criterias in accordance with

Positions C.1 and C.2 of Regulatory Guide 1.29,

" Seismic Design Criterias" thus complying with General

Design Criterion 2, " Design Bases for Protection Against
.

Natural Phenomena." The RPCCW system has no other heat

loads that are related to safe shutdown or accident

prevention or mitigation. Thuse the requirements of

General Design Criterion 44r " Cooling Water," 45,
Mser+

" Inspection of Cooling Water Systemij are not applicable.
|

MSRd gr-g 46, 4.SYI nj id
wa+.<- Sys%n,"

*
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When operation of the standby service water system is

initiated in the event of an accidents the safety-
.

related portion of the RPCCW system is automatically

isolated from the nonessential portion of the RPCCW

system by redundant seismic Category Is-Quality Group

C isolation valves. Redundant seismic Category Ir

Quality Group B isolation valves are provided at the

RPCCW system piping containment penetrations. Thuse

the requirements of General Design Criterion 2,

" Design Bases for Protection Against Natural Phenomenar"

as related to seismic design in accordance with the

criteria of Positions C.1, C.2 and C.3 of Regulatory

Guide 1.29, " Seismic Design Classification," are met.

There are redundant lines in the reactor plant component

cooling water system used to convey water to the RHR

pump seals and bearings and to the spent fuel pool

coolers and to return water to the standby service

water pumps. Therefore, the standby service water

system will be able to cool the pump in une RHR train

and one fuel pool cooler in the event of a single

failurer thus providing the minimum cooling needed in

the event of an accident or loss of offsite power.

.

'
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The safety-related portion of the RPCCW system is

located in buildings which are protected against earth-

quakes (as noted i n Section 3.7 of this SER) and tor-
,

nadoes (as noted i n Section 3.3 of this SER). There-

forer the safety-related portion of the RPCCW system

is in compliance with the criteria of General Design

Criteria 2r " Design Bases for Protection Against

Natural Phenomena."

The applicant stated that the safety-related portions

of the RPCCW system are protected against environmental

conditions in the surrounding areas including those ,
,

resulting from moderate energy pipe cracks and flooding

resulting from such cracks. [The applicant must show

that the safety-related portion of the RPCCW will not

fail as a result of high energy pipe breaks.]

[In additions the applicant must show that the . safety-

related portion of the RPCCW is protected against

internally generated missiles because the FSAR Section

relating to internally generated missiles (Section

3.5.1) does not list the RPCCW as one of the systems

which need to be protected against internally generated

missiles.3 Thereforer we cannot conclude that the
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safety-related portion of the RPCCW conforms with thd
requirements of General Design Criterion 4 " Environ-

mental and Missile Design Bases."

The RPCCW system contains a radiation monitor in the

pump suction header to detect in-leakage from radio-

active systems. Each unit of the plant has its own

RPCCW system. Thus, the requirements of General Design

Criterion Sr " Sharing of Structuresi Systems and

Components," are not app.ticable.

Based on the abover we conclude that the RPCCW system

meets the requirements of General Design Criteria 2,

and the guidelines of Regulatory Guide 1.29 as it

relates to seismic events and with respect to General-

Design Criterion 5 in regards to shared functions

between units and that General Design Criteria 44, 45,

and 46 do not apply. Meu:vs , th: saatiraa+ a"e+

pr:vid; 'u-th e- ia4-- : ;.w., uv .scif t '. : ctateaaa+/ m

thet "---Intere"a+4 % wi uvui.... t; th: ;irca'. Q .

eti m n ei n s e na+ * e r''t + ia un :;--+skf; ;; n a m q w y,,,_

_

Cr'ich i : nt:',cd !: ;2 4:r ".2.2.* # the r e a R ) -i a. . .

cader t cheu :: -liancs ith S;;t II.K.3.25 vi chv -v.

7"I T:sk action Plan crg:rdia the In-r Of c; te. ;

l
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: c' dei *: po we. . The applicant must also show con-#

formance with the requirements of General Design

Criterion 4 regarding possible damage as a result of

high energy line breaks. Thereforer we cannot find

the reactor plant component cooling water system to
i

be acceptable. The reactor plant component cooling

water system does not comply with the criteria of SRP

Section 9.2.2.

.

.

|
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9.2.3 Makeup Water Treatment _S y s t_e m (Demineralized Watar M = krim

sys*=2
,

The makeup water treatment system was reviewed in accordance

with Section 9.2.3 of NUREG-0800 (SRP). An audit review of

'

each of the areas listed in the " Areas of Review" portion

of the SRP section was performede according to the guide-

lines provided in the " Review Prcoedures" portion of the

SRP section. Conformance with the acceptance criteria

formed the basis for our evaluation of the makeup water

treatment system with respect to the applicable regulations

of 10 CFR 50.

i

The nonsafety-related makeup water treatment system includes

all components and piping associated with the system from

the plant makeup water source (deep wells) to the points

of discharge to other systems. The system has no safety-,

related function. The system is capable of fulfilling the

normal operating requirements of the facility for accept-
mokouF c. cot 2r UOrfh -thq, pquSsqq q%ponq7f,

able redundancy. The applicant stice- that entry of poten-
A

tially radioactive water into /n t; vm is precluded by

'ater treatmentassuring a greater pressure for the makevp w

system than in the potentially radioactive sources to which

it discharges. CThe applicant should show whether this

greater pressure is maintained under:all conditions, t ,1 c l u d-,

'

ing a design basis accident or loss of offsite power. If

- ,

I
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note the applicant must explain hows as the result of a

seismic event, adjacent or continguous safety-related

systems (including the control building chilled water

system) and control room personnel are protected against

the intrusion of radioactive water which has passed into

the makeup water systems in order to comply ful.ly with

Position C.2 of Regulatory Guide 1.29, " Seismic Design

Classification.] Conductivity of the water leaving each

demineralizer exch6nge unit is monitored continuously;

an alarm is sounded in the auxiliary control room to alert

the operators when the dfluent has a high conductivity

denoting an abnormal condition. The applicant stated that

makeup water is supplied only to one safety-related system

the control building chilled water system and only during

normal operating conditions; the safety-related standby

service water systems takes over this function during

accidents. Safety-related valves designed to seismic Cate-

gory I, Quality Group C standards operate automatically

during a LOCA to isolate the makeup water treatment system

from the safety-related systems; the valves may be operated

manually at other times. This meets the requirements of

General Design Criterion 2 with regard to seismic events
|

by being in compliance with Position C.3 of Regulatory

Guide 1.29, " Seismic Design Classification."

Each unit has a separate makeup water treatment system.

Howevers the system has no safety-related function, and |

.

-91- i
-

.

t

' w - . . . -



A

DMFI
therefores th'e requirements of General Design Criterion Se

" Sharing of Structuress Systems and Components" do not

appty. For the same reasone (no safety-related function)

General Design Criteria 44, 45 and 46, entitled respectivelyi

. Cooling Waters" Insce'ction of Cooling Water Systems"" "

and " Testing of Cooling Water System." are not applicable.

!

Based on the abover we conclude that the makeup water treat-

ment does not fully comply with the requirements of General

Design Criterion 2 with respect to the need for protection

of other systems which are safety-related in the evsnt of

failure of this system as a result of a seismic event

because it does not meet the guidelines of Position C.2 of

Regulatory 1.29. Therefores we cannot find that the appli-

cant's submittal with regard to the makeup wate'r system is

acceptable. The makeup water treatment system d6es not

comply with the acceptance criteria of SRP Section 9.2.3.

.

we

'
.

*
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9.2.4 Domestic Water and Sanitarv Drains and Discosal Systems

(Potable and Sanitary Water System)

The domestic water and sanitary drains and disoosal

systems were reviewed in accordance with Section 9.2.4

of NUREG-0800 (SR P) . An audit review of each of the

areas listed in the " Areas of Review" portion of the

SRP section was performed, according to the guidelines

provided in the " Review Procedures" portion of the SRP

section. Conformance with the acceptance criteria

" -^* d "f^- formed the basis for our evaluation of

the domestic water and sanitary drains and disposal

systems with respect to the applicable regulations of

10 CFR 50.

T he nonsa f ety-related (Quality Group Di nonseismic-''

Category I) domestic water and sanitary drains and

disposal systems provide water for human consumption

and sanitary waste water treatment. There are no

cross-connections between these systems and any

systems which contain radioactive material or which have

the potential for carrying such material. One of these

systems, the domestic water supply system, provides

potable water to all installed plumbing fixtures.

.

t
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The water is pumped from deep welts by two operating
_

pumps; the system contains three pumps with the third

pump maintained as a spare. The pumps alternate in

*

operation so alL three pumps get equal wear. A

(ontrolled amount of sodium hypochlorite is added to

the water in order to disinfect the welL water. The

disinfectede potable water is then transferred to the

plant buildings through an underground piping system.

The sanitary drains and disposal system conveys the

sanitary waste from the appropriate buildings to a

waste treatment plant by means of two sewage pumps.

The waste treatment plant treats the sewage by

aeration after which the sewage is separated into

sludge and clarified Liquid. The sludge is trucked

offsite for disposal while the clarified liquid is

chlorinated in a dry tablet chlorination unit and

then discharged into the storm drainage system.

.Thw systems have no safety-related function. Since

these systems have no contact with systems which

contain radioactive products or which could carry

radioactive products, the requirements of General

Design Criterion 60s " Control of Releases of Radio-

active Materials to the Environmenti " are met.

.
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Based upon our reviews we conclude _that the domestic

water and sanitary drains and disposal systems meet

the requirements of General Design criterion 60 with

respect to prevention of release of potentially

radioactive waters and arer therefore, acceptable.

The domestic water and sanitary drains and disposal

systems comply with the criteria of SRP Section 9.2.4.
.

.

'

.

.
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9.2.5 Ultimate Heat Sink

The ultimate heat sink was reviewed in accordance

with Section 9.2.5 of NUREG-0800 (SRP). An audit

re'/iew of each of the areas listed in the " Areas of

Review" portion of the SRP section was performed

according to the guidelines provided in the " Review

Procedures" portion of the SRP section. Conformance

with the acceptance criteria formed the bases for

our evaluation of the ultimate heat sink with respect

to the applicable regulations of 10 CFR 50.

The ut.timate heat sink CUHS) provides cooling water

to the standby service water systems for both units

only during accident conditions and/or loss of off-

site power for cooling of essential plant auxiliary

components. The UHS for each unit consists of a

! separate mechanical draft standby service water
~

cooling t'ower and its associated water basin. Each

tower has four independent fan cells with five

vaneaxial fans in each cell. Two operating fan cells

are required for safe shutdown. The fans dissipate

heat to the atmosphere from the warm standby service

water returned to the tower after cooling plant

!
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components. The UHS is designed so that each

cooling tower can provide adequate heat removal

capability to safely shut down its own unit. The

fans in each tower are powered from redundant

essential power supplies with each providing power

to two fan cells. The standby service water system

pumps take suction from the cooling tower basins.
,

The standby service water system is described in

Section 9.2.7 of this SER.

The concrete cooling towers and basins are designed

to seismic-Category I requirements and are designed

to withstand the effects of floods and tornadoesi

thus complying with the guideline contained in

Position C.2.a of Regulatory Guide 1.27, " Ultimate

Heat Sink for Nuclear Power Plants." The U!!S can

withstand reasonably probable combinations of less

severe events, thus complying with the guideline

contained' in Position C.2.c of Regulatory Guide 1.27

and with credible single failure of manmade structural

featuress thus complying with the guideline contained

in Position C.2.d of Regulatory Guide 1.27.

Compliance with Position C.2.b of Regulatory Guide

1.27 is discussed in Section 2.2.3 of this SER.

.

-97-

.

*

h- _ . - _ . - - _ - . . . _ _ - =* * -.-..: - -.
.



.- i

.

.

TRW
.. $
t

.

~

The cooling tower fans are seismic Category Ir

Quality Group C. The UHS has four standby service

water lines withdrawing water from the cooling tower

basin and two Lines returning waters thus meeting

the guidelines of Position C.3 of Regulatory Guide

1.27. Thus, the requirements of General Design

Criterion 2, " Design Bases for Protection Against

Natural Phenomenas" and the guidelines of Regulatory
.

Guides 1.29 (Position C.1)r " Seismic Design Classi-

fication" and 1.27, " Ultimate Heat Sink-for Nuclear

'
Power Plants," related to protection against natural

phenomena are satisfied.-

.

There are no high energy systems or other sources of

potential internally generated missiles in the vicinity

of the UHS. The tower walls are designed against the

effects of externally (tornado) generated missiles.

The cooling tower plenum openings are equipped with

concrete baffles to protect the fans from possible *

2

damage. The fan motors are enclosed in the missile-

protected concrete structure. Thus, the requirements

of General Design Criterton 4r " Environmental and

Missile Design Bases," and the guidelines of Regula-

tory Guide 1.117e " Tornado Design Classifications"

are satisfied.

98-7,
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There is no sharing of UHS facilities between units.

Therefores the requirements of General Design

Criterion 5, " Sharing of Structuress Systems and

Components," are not applicable.

The applicant has used Branch Technical Position

ASB 9-2, " Residual Decay Energy for Light-Water

Reactors for Long Term Cooling," to establish the

heat input to the UHS due to fission product and

heavy element decay. The applicant performed

analyses to verify the performance capability of the

UHS assuming worst one-day and 30-day site meter-

ology. [We are reviewing these analyses in order to

ascertain whether the UHS p' vides adequate heat

detsatransfer capability to remove,persy hbat without
,

makeup water for a 30-day period in accordance with

the requirements of General Design Criterion 44,

" Cooling Water."] Primary makeup can be provided

from the nonsafety-related makeup water system (see

this SER, Section 9.2.3) if this system is available.,

.

Other sources include the Mississippi River by means

of a temporary pump and piping into the storage basin

or by the use of tank trucks to convey the river

|

|
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water from the barge slips and the use of a new

drilled well which, the applicant stated, could be

put into operation within a few days. Protection

of the system against freezing is discussed in

Section 2.4.5 of this SER.

Based on the aboves we conclude that UHS meets the

requirements of General Design Criteria 2 4, 5, 45,

and 46 with respect to protection against natural
.

phenomenar missiless environmental effectsi shared

systems functione inservi.ce inspection and functional

testing, and the guidelines of Regulatory Guides

1.27,1.29,1.102, and 1.117 and B ranc h Te chni c a l

Position ASB 9-2 with respect to' seismic classifi-

Caf:t3bt$lcations ultimate heat sink design c;y 54' i+ve andA
flood and tornado missile protection. CHowevers we

are reviewing the capability of the plant to provide

the required heat removal with the available water

supply in order to show compliance with General

Design Criterion 44.3 Therefores we cannot conclude

that the applicant's submittal relating to the UHS

- is acceptable. The ultimate heat sink does not

comply with the acceptance criteria of SRP Section

9.2.5.

-100-,

: -

.

i

.

,.4- -~ u.= . . - - - - -_m. . O
,#. # _-.pe- -+

_ ._"
,

_



.

W
*

'

9.2.6 Condensate Storace Facili+ie_t
The condensate storage facilities were reviewed in n:cor-

dance with Section 9.2.6 of NUREG-0800 (SRP). An audit
|

review of each of the areas listed in the " Areas of Review"

portion of the SRP section was performede according to the

guidelines provided in the " Review Procedures" portion of

the SRP section. Conformance with the acceptance criteria

formed the basis for our evaluation of the condensate

storage facilities with respect to the applicable regulations

of 10 CFR 50.

The nonsafety-related (Quality Group De nonseismic Category

I) condensate storage and t ransf er system includes all

components and piping associated with the system from the

storage tanks to the points of connection or interfaces

with other systems. The primary functions of the con-

densate storage system are to provide makeup to the con-

denser hotwell and to provide a dedicated water supply for

the reactor core isolation cooling (RCIC) and the high

pressure core spray (HPCS) systems and as an alternative

source for the control rod drive system.(the primary source

is the condensate water treatment system). The alternative,

water supply for the RCIC and HPCS systems for safe shutdown
'

is the safety-related suppressien pool. Additionally, the

620,000 gallon condensate storage tank (including a total
l

of 125,000 gallons reserved for use by both the RCIC and

.
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HPCS) provides demineralized water for the fuel pool cool-

ing and cleanup systems the refueling water system and other

miscellaneous uses.

A separate condensate storage and transfer system is pro-

vided for each unit of the plant. Thus, the requirements

of General Design Criterion 5, " Sharing of Structures,

Systems, and Components," are not apelicabLe.

The valves at the suction of the HPCS and RCIC pumps operate

automatically on receipt of a condensate storage tank (CST)

Low water Level signal to isolate the CST from the HPCS and

RCIC pumps and to open the valves leading from the safety-

related suppression pool t o _the suction sides of the HPCS

and RCIC pumps thereby protecting these pumps in the event-

of failure of either the CST or piping from the CST to the

valves which isolate the CST from the HPCS and RCIC. The

CRD hydraulic system only uses the CST an an alternate

source of water. In the event of loss of both water. supply
sourcess the scram accur..lators provide for insertion of

control rods. The other safety-related systems which use

the CST as a source of water, are the spent fuel pool
I

cooling systems the residual heat removal systems and the

standby liquid control system. All of these systems are
.

'

capable of performing their safety-related functions

without the condensate storage facilities. Thereforer the

t

*

i *
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criteria of eneral Design Criteria 44r " Cooling Water," 45,
s

" Inspection .f Ceoling Water Systems" and 46, " Testing of

Cooling Water Systems," do not aoply to the condensate

storage facilities.

The level instruments which provide for shift of RCIC and

HPCS pump suction are safety-related, as are their power

supply transmitters and other auxiliary equipment. The

level instruments are attached to that portion of the

piping leading to the RCIC and HPCS pumps which is safety-

related. Containment isolation boundaries between the

condensate storage facilities and safety-related systems

are designed in accordance with the guideline of Posi'tlon

C.1 of Regulatory Gpide 1.29, " Seismic' Design Classifications"

and are in buildings designed to resist tornadoes and the

safe shutdown earthquake. The condensate storage facilities

are designed to comply with the guidelines of Positions C.2

and C.3 of Regulatory Guide 1.29 in that valves serving

isolation boundaries between the condensate storageas

facilities and safety-related systems are designed in

accordance with the criteria for seismic Category I com-

ponents and that failure of the condensate storage facilities

as a result of a seismic. event would not result in damage

to any safety related system. This complies with the guide-

Lines of General Design Criterion 2, " Design Bases for Pro-

tection Against Natural Phenomena.",

i

i
-
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The applicant has stated in Section 15.7.3 of the FSAR that

condensate storage tank failure would not affect the NSSS.

(In order to verify this statemente the applicant should

snow that a catastrophic failure of the CST would not cause

flooding of any safety-related systems, including electri-

cal power supplies and controlse in the vicinity of the CST.)

(The applicant must also show that a crack in the piping

from the CST to the HPCS/RCIC would not adversely affect

orfother safety-related systems.)the operation of these

We conclude that the condensate storage facilities comply

with the guidelines of Positions C.1, C.2, and C.3 of

Regulatory Guide 1.29, thus compty'ing with the requirements

of General Design Criterion 2. (Howevers the applicant

must show that failure of the CST and a crack in the piping

does not prevent satisfactory operation of the HPCS and RCIC

pumps nor does the CST failure or piping crack constitute

a danger to these other saf ety related equipment in order

to comply with General Design Criterion 4, " Environmental

and Missile Design Bases.)" Thereforer we cannot conclude

that the design of the condensate storage facilities is

acceptable nor that the design complies with the acceptance

criteria of SRP Section 9.2.6.
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9.2.7 Standby Service Water System

The standby service water system (SSW) was reviewed in

accordance with Section 9.2.1 of NUREG-0800 (SRP). An

audit review of each of the areas listed in the " Areas
of Review" portion of the SRP section wa s p e r f or:ned,

according to the guidelines provided in the " Review

Procedures" portion of the SRP section. Conformance

with the acceptance criteria formed the basis for our

evaluation of the standby service water system with

respect to the applicable regulations of 10 CFR 50.
.

The standby service water system (SSWS) supplies cooling

water to the plant from the basin of the ultimate heat

sink cooling tower as discussed in Section 9.2.5 of this

C Fecct4GLT
SER. The system j; pere;;i during accident and/or loss
of offsite power conditions. Under these conditions,

i t provides cooling to the following essential plant

components: standby diesel generator coolers, HPCS

diesel generator coolers control building A/C chillerse

RHR heat exchangers, RHR pump seal coolersi fuel pool

cooling heat exchangerse penetration valve leakage

control compressors, and unit cooler coils in the

containment and the auxiliary building. In addi. ions

i

l
.

I

l -
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the SSWS provides emergency makeup to the fuel pool.

The SSWS coolant leaving the residual heat removal

heat exchangers is monitored for radiation and can be
.

isolated on a high-radiation alarm. A separate

redundant SSWS is provided for each of the two units.

Thuse the requirements of General Design Criterion Se

" Sharing of Structuress Systems and Components," are

not applicable.

The SSWS consists of two independent piping loops per

unit labeled "A" and "B"i one of which is required to
a

assure safe shutdown. The "A" and "B" loops serve

redundant heat exchanger equipment. Diesel generator

heat exchangers are served by the loop they power.

The HPCS diesel generator heat exchanger and room

cooler are served by either loop. Each loop is pro-

vided with two 50 percent capacity pumps located in a

separate cubicle in the standby service water pumphouse.,

The SSWS pumps circulate water in a closed cycle from

the ultimate heat sink cooling tower basin through the

components to be cooled and back to the cooling tower.

Each division is powered from its associated diesel

generator emergency bus.
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The system is housed in seismic Category I, flood and

tornado protected structures (refer to Sections 3.4.1

and 3.5.2 of this SER). It is designed to seismic
,

Category Ir Quality Group C requirements. Underground

piping of the SSWS, which connects the parts of the

system in these structurese is also protected from

these natural phenomena.
.

The SSWS shares piping and valves with the nonsafety-

related normal service water system (described in,

Section 9.2.1 of this SER). In the event of a design

basis accident (DBA) automatic block valves and check

valves act to isolate the safety-related SSWS from t5e

nonsafety-related service water system. These shared

components, as weLL as the isolation valves, are
,

designed in accordance with the guidelines of Quality

Group'C and seismic Category I. Any valves which

serve as containment isolatio n valves, howevers are

designed in accordance with.the guidelines of Quality

Group B and seismic Category I. This complies with

the guidelines of Position C.1 and C.2 of Regulatory

Guide 1.29, "Sei smic Design Classif ication." Thus,

the requirements of General Design Criterion 2e
|

|
l

| -107-
>

!-
! i

|
1

.

*
7..L_._.,_.__._.__a_._... . ,_ .o : 3., . .- _ . . , . _ m,.._.._ ...._;.,;_.__ . . . . . s . _ .

.
; .



.

E

" Design Bases for Protection Against Natural Phenomenar"

are satisfied.

.

.

The SSWS is protected against internally and externally

generated missiles (see Section 3.5.1 of this SER) and

against the effects of pipe whip and jet impingement

resulting from high and moderate energy line breaks (as

discussed in Section 3.6.1 of this SER). Thereforer the

SSWS complies with the guidelines of General Design

Criterion 4r " Environmental and Missile Design Bases."

In the event of a DBA two standby service water pumps,

each powered by a different onsite essential (Clas s 1E)
s

power source are started. Only one is required in the

initial phases of a DBA. In the event one of these two

pumps fail when two are requirede i.e., later in the DB$r
when.the residual heat exchangers are needed to cool the

plante another pump can be started manually.

!C.A C.% cdiD%%
The applicant has provided ;;'. h o show that theA

SSWS is capable of transferring heat loads from safety-

related components to the ultimate heat sink u n d e r ETT-A

Cb & OrD W *c1auds; cf vgec:* in order to show compliance with
. /t
1

,
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General Design Criterion 44, " Cooling Water." We are

reviewing these calculations and will report on the

review)results of that
.

The availability of the SSWS pumps is assured by periodic

functional tests and inspections as delineated in the

plant Technical Specifications. The system design also

incorporates provisions for accessibility to permit in-
4

service inspection as required. Thuse we conclude that

the requirements of General Design criterion 45,

" Inspection of Cooling Water System," and 46, " Testing of

Cooling Water Systems" are satisfied.

' Based on the abover we conclude that the SSWS meets the ,

requirements of General Design criteria 2, 4, 45 and 46

with respect to the system's protection against natural
.

phenomenas environment and missiles, inservice inspection

and functiona.L testing. [We are reviewing the capability*

of the system to transfer the required heat loads in

| accordance with the requirements of General Design
i

Criterion 44.] Thereforer we cannot find the applicant's

submittal acceptable with regard to the standby service

water system. The system does not comply with the

acceptance criteria of SRP Section 9.2.7.<

l
i

.
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Y? 5i M. - },9.2.8 _ Turbine Plant Comeonent Cootino Mate _r CTPCCID Rve+e
__ _/ .

The nonsafety-related turbine plant compcnent cooling water

(TPCCW) system was reviewed in accordance with applicable

portions of Section 9.2.2 of NUREG-0800 (SRP). An audit

review of each of the areas listed in the " Areas of Review"

portion of SRP section was performed, according to the

P ro c.ectoq QS
guidelines provided in the " Review Pi ;d-rae portion of.

the SRP section. Conformance with the acceptance criteria

formed the bases for our evaluation of the turbine plant

component cooling water system with respect to the appliccble

regulations of 10 CFR 50.

The TPCCW system i s d e s i g'n e d to remove heat from designated

heat exchangers in the turbine and radwaste buildings. The

TPCCW system is'not a safety-related system; it is not

required for operation during accidents nor for safe shut-

down of the plant. It is designed in accordance with

Quality Group D standards; it-has no interfaces with any

seismic Category I> systems and is not designed in accor-

dance with seismic Category I standards; thereforer Regula-

tory Guide 1.29, " Seismic Design Classification," is not

applicable except for Position C.2. CIn order to meet the

guidelines of Position C.2 thus complying with the require-

ments of General Design Criterion 2, " Design Bases for Pro-

tection Against Natural Phenomenas" the applicant- must

demonstrate that all safety-related systems are protected

against flooding in the event of a pipeline break in the
. .

TPCCW aystem.]
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Since the TPCCW system has no safety function nor inter-

faces with a safety systems General Design Criterion 44,

" Cooling Water," 45, " Inspection of Cooling Water" and 46,

" Testing of Cooling Water" and 46, " Testing.of Cooling

Water Systeme" do not apply.

The TPCCW system has no safety function and thuse the

requirements of General Design Criterion 5, " Sharing of

Structuress Systems and Components" are not applicable.

CThe applicant must demonstrate that all safety-related

systems are protected against flooding in the event of a

break In the TPCCW system in order to show compliance with

General Design Criterion 2 )'7

- Thereforer we cannot find the applicant's submittal accept-

able regarding the turbine plant component cooling water

system. The TPCCW does not comply with the acceptance

criteria of SRP Section 9.2.2.
.

6 8
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1)h,$$h1J19:. 2. 9 >V e n t i t a t i o n Chilled Water Sve+as

The nonsafety related ventilation chilled water system (VCWS)

was reviewed in accordance with applicable portions of Sec-
;

tion 9.2.2 of NUREG-0800 (SRP). An audit review of each
'

of the areas listed in the " Areas of Review" portion of the,
SRP section was performed, according to the guidelines pro-

4

vided in the " Review Procedures" portion of the SRP Section.

Conformance with the acceptance criteria formed the basis

for our evaluation of the ventilation chilled water system

with respect to the applicable regulations of 10 CFR 50.

1

The ventilation chilled water system consists of two sub-;

A r-h iri g,
systems, one located in t h e, b u i l d i n,g , the other in the,

1

] radwaste building. The subsystem in the turbine building
i

serves the turbine buildings turbine building sample roomi

*

condensate demineralizer offgas building and the contain-

ment. The second subsystem serves the radwaste and fuel
3

; buildings.

!

The FSAR states that the subsyste.ms are not designed in
,

accordance with seismic Category I oc Quality Group As

| 8, or C standards because they are not required to operate
!

during accident conditions or for safe shutdown. However,

4

piping and valves required for containment and drywell

isolation are designed to seismic Category I and Quality

Group C standards, thus meeting the guidelines of Position

C.3 of Regulatory Guide 1.29, " Seismic Design Classifica-

tion." The applicant must show that the VCWS meets the

i-al3nos o P -112-*
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guidelines of Position C.2 of Regulatory Guide 1.29, in 1

order to comply fully with the requirements of General

Design Criterion 2r " Design Bases for Protection Against

Natural Phenomena." CIn order to meet the guidelines of

Position C.2 of Regulatory Guide 1.29s the applicant must

demonstrate that all safety-related systems are protected

against flooding in the event of a pipe break in the VCWS.3

The requirements of General Design Criterion 44, " Cooling

Ws:ers" 45, " Inspection of Cooling Water Systems" and 46,

" Testing of Cooling Water System" do not apply since the

system is not required to mitigate any accidents nor is it

required for safe shutdown of the plant.

Since the ventilation chilled water system is nonsafety-

related, the requirements of General Design Criteria Sr

" Sharing of Structuress Systems and Components" are not
.

applicable.

.

[The applicant must demonstrate compliance with General

Design Criterion 2.] Therefores we cannot find the

et pp:i e con +k
r,, ce. :;; submittal acceptable with regard to the ventila-a

b
tion chilled water system. The VCWS does not comply with

the acceptance criteria of SRP Section 9.2.2.

>
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DRAFT
9.2.10 Control Building Chilled _ Water System trocues

The control building chilled water system (CBCWS) was

reviewed in accordance with Section 9.2.2 of NUREG-0800

(SRP). An audit review of each of the areas listed in
/

the " Areas of Review"* portion of the SRP section was

performed, according to the guidelines provided in the

" Review Precedures" portion of the SRP section. Confor-

mance with the acceptance criteria formed the basis for

our evaluation of the control building chilled water

system with respect to the applicable regulations of 10

CFR 50.

This system is designed to remove heat from the main con-

trol room, standby switchgear room and chiller equipment

room. It is designed in accordance with the criteria of

seismic Category I and Quality Group C. The CBCWS will

not be discussed further in this section as it is discussed

fully in Section 9.4.1e including its compliance with the

criteria of Section 9.2.2.

.

e
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9.2.11 W Line T o w - r- Mnkainn u n v . , s v e . . -, t<Tvues

The nonsafety related cooling tower makeup water system

was reviewed in accordance with the applicable portions'

of Section 9.2.2 of NUREG-0800 (SRP). An audit review

of each of the areas listed in the " Areas of Review"

portion of the SRP section was performed, according to

the guidelines provided in the " Review Proced6res" portion

of the SRP section. Conformance with the acceptance

criteria formed the basis for our evaluation of the cool-

ing tower makeup water system with respect to the appli-

cable regulations of 10 CFR 50.

The cooling tower makeup water system provides water from

the Mississippi River as makeup to the normal service

water system and to the circulating water system; it

supplies water to replenish blowdown of 220 gpm from each

River Bend Station unit. The CTMWS uses clarifiers to

remove the solids suspended in the water supplied to each

unit. The system contains three pumps to supply water;

one for each unit with one on standby.

The system is nonsafety relatede it i s not required to

mitigate accidents nor for plant safe shutdown. It is

designed to nonseismic Category I standards, and Quality

D standards in accordance with the requirements of

Regulatory Guide 1.26, " Quality Group classifications and

-135-
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Standards for Water , Steam r and Radioactive Waste Con-

taining Components of Nuclear Power Plants." The CTMW

system has no interface with any safety system; therefore

"Regulatory Guide 1.29e " Seismic Design Classificationi is

*

not applicable except for Position C.2. CIn order to meet

MuS
the guidelines of Position C.2, ervr complying with the

A
requirements of General Design Criterion 2, " Design Bases

for Protection Against Natural Phenomenar" the applicant

must demonstrate that all safety-related systems are pro-

tected against flooding in the event of a pipeline break

in the TPCCW system.] Since the system is not safety-

r+1 cdd:::::d1 General Design Criterion 4, " Environmental andq

Missile Design Basess" is not applicable.

Metac.b rQ_Ty
General Design Criterion Se " Sharing ofC;...w. .;. Systems

"and Componentsi does not apply because the system has no

safety function. Since the CTMW system has no safety

function General Design Criterion 44, " Cooling Water," 45s

" Inspection of Cooling Water" and 46, " Testing of Cooling

Water System" are not applicable.

.
-

CThe applicant must demonstrate that all safety-related

systems are protected against flooding resulting from

a break or rupture of the CTMW system in order to comply

with the requirements of General Design Criterion 2.3

Thereforer we cannot find the applicant's submittal accept-
|

able with regard to the cooling tower makeup water system.
-

The system does not comply with the acceptance criteria of !,

SRP Section 9.2.2. -116-
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9.3.1 Comoressed Air Systems

The compressed air system was reviewed in accorc ance with

Section 9.3.1 of NUREG-0800 (SRP). An audit review of each

of the areas listed in the " Areas of Review" portion of

the SRP section was performed, according to the guidelines

provided in the " Review Procedures" portion of the SRP

section. Conformance with the acceptance criteria formed

the basis for our evaluation of the compressed air system

with respect to the applicable regulations of 10 CFR 50.

The compressed air system contains two compressed air sub-

systems. One is safety-related and supplies compressed

air to the safety relief valves (SRVs), to the main steam

positive leakage control system (MS-PLCS), and to the pene-

tration valve leakage control system (PVLCS); the other

is nonsafety-rela'ted and provides compressed air for three

subsystems composed of the instrument air systems the ser-

vice air system and the breathing air system.

The safety rel'ated compressed air system for each unit

consists of two redundant t rains each, containing an inlet

filter, air compressor af tercooler, moisture -separatori and

accumulator tank. The compressors continuously maintain

a set pressure in the accumulator tanks which in turn supply

the ADS accumulators, the MS-PLCS and the PVLCS. Each unit

.
.

>

t
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of the plant is provided with a separate safety-related
.

compressed air system. Therefores the requirements of

General Design Criterion 5, " Sharing of Structures, Systemse
'

and Components," are not applicable.

'.
e

The safety-related compressed air system is an integral

' part of the PVLCS. The compressors supptying air to the

safety-related compressed air system are seismic Category Is

Safety Class 2 as are the components and piping in the PVLCS.

Howevers the seismic category and quality group of the piping
,

and components that interface with the safety / relief valves

cannot be determined because the figures provided by the

applicant (Figures 5.2-14a,,5.2-14b, and 9.3-13a) do not

show their safety class. (Therefore, we cannot determine

whether the interface complies with the appropriate guide-

Lines of Positions C.1 and C.3 of Regulatory Guide 1.29,-

" Seismic Design Classification.")

The safety related compressed air system is located within>

seismic Category Is flood and tornado protected structures

(refer to Sections 3.4.1 and 3.5.2 of this SER). The

system is also pr'tected from the effects of missiles ando

pipe breaks (refer to Sections 3.5.1.1, 3.5.1.2, and 3.6.1

of this SER). Thus, the system satisfies the requirements

of General Design Criterion 2, " Design Bases for Protection

Against Natural Phenomena" with the exception of compliance

of the interf ace between the compressed air system and the

safety /retief valves with seismic criteria as contained
,,

in Regulatory Guide 1.29.'
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The applicant stated that the MS-PLCS and PVLCS do n '

require dry air because the systems are wet when the com-

pressed air is prov.ided to them. The applicant noted that

the inlet air to the compressors was filtered through a

5 micron filter. Regarding the safety / relief valves the

FSAR Section 5.2.2 indicates that the air supplied to these

valves from the PVLCS is dried to a dewpoint of 0 F and

filtered to a maximum particle size of 3 micron. However,

the 3 micron filter does not appear in t h e .' & I D of the PVLCS

(Figures 9.3.13a and b). (The applicant should show how

the compressed air supply to the safety / relief valves com-

plies with the requirements of ANSI MC 11.1-1976 (ISA-S7.3),

" Quality Standard for Instrument Airi" with regard to dew

points oil or hydrocarbon content, and freedom from corro-

sive or hazardous contaminants in order to compty with the
'

criteria of General Design Criterion 1, " Quality Standards

and Records.") Th. .pgl.;en; chculd ; err;;t ''- ---+4um-e

ir the T*AR in l'a+8:n; " 3* end 6.3.6;- h;re 8- be+h +k e

cens;f:t-/ i 6. co and ..f si . stated ; :p.e...J ..r sys...: -

Opp;er t ti k e w.;di; fe. piw.id'^g ;emp ..sd ; *e-ihu
*

-

s+4*+7/r;Liaf wets ;_? It is our position that a periodic
.

check, at least yeartye be made to assure that air being

provided to the safety / relief valves complies with the
_

standards of ANSI MC 11.1-1976. (The applicant should com-

mit to this periodic testing.)

!
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The nonsafety-related compressed air systems for each unit

consists of three 50% capacity trains, each containing

|
an air compressor, intet filtere coolers, and ree'.iver tanks

all feeding a common manifold. The nonsafety-related ser-

vice air system takes air from the manifold and distributes

it throughout the unit. Air from the manifold is fed to

tyo 50% capacity package dessicant air dryers and filters
,

to produce cleans drys oil-free air f o r the nonsaf ety-

related instrument air system in accordance with ANSI

Standard MC 11.1-1976 (ISA-S7.3), thus complying with the

requirements of General Design Criterion 1. This air is

distributed throughout the unit by a nonseismic Category Ir

Quality Group D piping system.

The nonsafety related instrument and service air systems

have no function necessary for achieving safe reactor

shutdown conditions or for accident prevention or

mitigation. Instruments, controls and services required

for safe shutdown of the plant such as those controlling

MSIVs and cert'ain ventilation system dampers are provided

with seismic Category I passive air accumulators to

assure their proper function in case of a loss of instrument

air. All other air-operated valves including the scram dis-

charge intet and outlet valves and other devices are designed

' for a fail-safe mo'je upon loss of instrument air and

do not require a continuous air supply under emergency

-120-
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or abnormal conditions. Additionallys atL instrument

and service air system containment penetrations are

provided with redundant seismic Category I, Quality

Group B isolation valves, thus complying with the

guidelines of Position C.1 of Regulat ory Guide 1.29.

Since a failure of the instrument and service air

systems will not prevent safe reactor shutdowns we con-

clude he requirements of General Design Criteria 2

and 5 are not applicable.

.

The review of preoperational testing of the compressed

air systems and compliance with Regulatory Guide

1.68.3, "Preoperational Testing of Instrument Air

Systems," is contained in Section 14.0 of this SER.

Based on the abover we conclude that the safety-related

compressed air system meets the requirements of General

Design Criteria 2 regarding protection against natural

phenomena and the guidelines of Regulatory Guide 1.29
concerning the seismic classification with the

exception noted above regarding the interface between

the safety / relief valves a n d PV EC S". . Furthers we
'

cannot conclude that the safety-related compressed air

system meets the criteria of General Design Criterion

1 and.the guidelines of ANSI MC liti regarding instru-

|
ment air quality. In vie'w of the foregoings we cannot'

!

|
*

.
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conclude that the applicant's submittal concerning the

safety-related compressed air system i s acceptable.

Howevers we conclude that the applicant's submittal i

I
regarding tne nonsafety-related compressed air system |

is acceptable. Also, the applicant must commit to

periodic testing of the air quality of the safety-

related compressed air system and must correct the

FSAR as noted above. The.nonsafety-related compressed
1

air system meets applicable acceptance criteria of SRP '

Section 9.3.1; the safety-related compressed air system

does not comply with the applicable acceptance criteria

|
of SRP Section 9.3.1.

s

8

s

a

4

.

$
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9.3.3 Eouioment and Floor Drainage Systems
J

The equipment and floor drainage systems were reviewed

in accordance with Section 9.3.3 of NUREG-0800 (SRP). h
An audit review of each of the areas listed in the.

'
" Area s of Review" portion of the SRP section was per-

formed, according to the guidelines provided in the

" Review Procedures" portion of the SRP section. Con-

formance with the acceptance criteria formed the basis

for our evaluation of the equipment and floor drainage

systems with respect to the applicable regulations of

10 CFR 50.

The equipment and floor drainage systems are nonsafety-*

related and are designed to transfer both effluents

which are radioactive or potentially radioactive and

those which are not radioactive or potentially radio-

active. Systems which convey the radioactive effluents
se parsit) -

are ::;$ ;d from systems which convey the nonradioactive

effluents except in the case of the equipment drain

sumps in the turbine buildings fuel building and

reactor building where the sump discharges are
_

monitored by the plant computer. When the conductivity

of any of these three equipment drain sump discharges

-123-
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is lows the effluent is directed to the' condenser;

when highs (indicating high radiation), to'the rad-

waste system. Extreme high sump discharge conduc-

tivity or high or low sump water level activates a

control room equipment drain sump alarm to alert

plant operators. With these exceptions, radioactive

effluents from var.ious parts of the plant are con-

veyed in drainage subsystems which are separated from

those conveying nonradioactive effluents. Each

drainage sump receiving radioactive effluents is

- provided with a nonporous liner to prevent transport

of its contents through the sump wall. Radioactive,

drainage is collected in floor and equipment drain

sumps in each building and discharged to the radwaste

processing system. Drainage from nonradioactive

. Sources such as plumb ng fixtures and roof drains isi

discharged to the sanitary waste treatment systems

and discharge basine respectively.
,

We cannot determine that there' is no potential for

inadvertent transfer of radioactive drainage to non-

radioactive collection arease since the description

and P& ids for floor drains in several areas of the
~

plant have not yet.been submitted by the applicant.

-124- .
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[The applicant should provide drawings and narrative

to complete the description of the equipment and floor

i drainage systems.]

*'
.

Containment penetrations for the equipment and floor

drainage system are designed to seismic Category I

and Quality Group B requirements. Each unit has its I

)
own equipment and floor drainage s y s t em s; therefore, '

the guidelines of General Design Criterion Se

| " Sharing of Structures < Systems and Components," are

not applicable.

The LPCSr HPCSi RHR-A (Train A), RHR-B (Train B)r RHR-C

(Train C) ,and RCIC pumps are located in individual

watertight cubicles at the lowest elevation in the
4

auxiliary building. Each cubicle contains a sump with4

duplex sump pumps. Collected leakage in the cubicle
,

is automatically pumped to.the radwaste system. Back-

flooding of the ECCS rooms is prevented by two che.ek

valves on the piping penetrating the cubicle wall with

one inside, one outside the cubicle; the valves'and

intervening piping are designed in accordance with

seismic Category I and Quality Group B criteria. Each

.
i -125- '
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cubicle sump contains a wall-mounted level transmitter

(designed to seismic Category Ir Quality Group B

' criteria) which sounds an alarm and provides level

indication in the control room in case of rising water

level. We therefore conclude that this portion of the

system meets the requirements of General Design Cri-

teria 2, " Design Bases for Protection Against Natural

Phenomenas" 4r " Environmental and Missile Design

Bases," and 60, " Control of Releases of Radioactive

Materials to the Environment," and the guidelines of

Regulatory Guide 1.29, " Seismic Design Classification."

Section 9.2.6e " Condensate Storage Facilities," indi-

cates that a sump collects Leakage from the condensate
.

storage tank and pumps it to the radwaste system.

This sump is not shown on the P& ids. Furthere there

does no.t appear to be a seismic ~ Category I dike around

this large outside storage tank. [Thereforer the

"
applicant must explain hows in the event of rupture of

the nonseismic Category I condensate storage tanks

the radioactive contents of the tank are prevented

from entering the environment and how flooding of

safety-related equipment is prevented.]

,

.

0
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Since the description of the equipment and floor

drainage system is incompleter we cannot conclude that

the systems meet the guidelines of Positions C.1 and

C.3 of Regulatory Guide 1.29 (indicating seismic

Category I design for both containment isolation and

interfaces with safety-related systems); thus we

cannot conclude that the systems compty with the

requirements of General Design Criterion 2. Agains

because of the incomptete submittal and lack of infor-

mation regarding catastrophic failure of the conden-

sate storage tanks we cannot conclude that the plant

is protected against flooding, in coupliance with

the requirements of General Design Criterion 4 nor

can we conclude that the systems comply with the

requirements of General Design Criterion 60 with

regard to release of radioactive caterial to the

environment. Therefores we cannot conclude that the

applicant's submittal is acceptable. The equipment

*

and floor drainage systems do not compty with the

acceptance criteria of SRP Section 9.3.3.

.

1
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9.3.5 Standby Liouid Control System

i
The standby liquid control system was reviewed in

'

accordance with Section 9.2.5 of NUREG-0800 (SRP).

An audit review of each of the areas listed in the
.

" Areas of Review" portion of the SRP section was

performed, according to the guidelines provided in

the " Review Procedures" portion of the SRP section.

Conformance with the acceptance criteria formed the

basis for our evaluation of the standby liquid control

system with respect to the applicable regulations of

10 CFR 50.

The standby liquid /Lcontrol system (SLCS) is a re-

activity control system. Its purpose is to inject

sodium pentaborate solution into the primary system to

provide an independent means for shutting down the

reactor. The SLCS can bring the reactor from rated
1899

power to cold shutdown any time during core +444.should

the normal reactivity control system become inoperable.

Thus, it (together with the control rod system) . satisfies

the requirements of General Design Criterion 26,

" Reactivity Control System Redundancy and Capability."

(Refer to Section 4.6 of this SER for a discussion of

reactivity control.)

'
-

*
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The system consists of a storage tank, a test tanks and

two trains, each containing a positive displacement

pump, and an explosive-actuated valve at each pump dis ,

charger a motor operated valve at each pump suction

together with piping and controls att located within

the' containment. The maximum temperature at which the

solid material would precipitate from solution 59"F

while the room in which the equipment containing the

borated solution is maintained at a temperature of 70
o

0to 100 F. An electric \l resistance heating system

maintains the solution in the storage tank at a

temperature between 75 and 85 degrees Fahrenheit to

prevent precipitation of the sodium pentaborate from

solution during storage. Both the high and low tank

liquid level and temperature are alarmed in the control .

room. The two explosive-actuated valves provide -

assurance that they will open when needed, and the

design of the valve assures that boron will not Leak
,

into the reactor during SLCS pump testing. The two

pumps in paratlet trains draw the solution from the

storage tank via a common suction line and discharge it

into the reactor vessel via a common injection line.

The discharge from each pump is provided with a check

valve (to prevent backflow), and a-crossover line.
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DEFI
Similartyr the piping at the pump suctions is also

connected by a crossover.

.

Each pump and its associated valves are powered from

separate emergency AC power supplies. They are

arranged so that failure of a single pump or valve will

not prevent adequate amounts of sodium pentaborate

solution from entering the reactor vessel to effect

shutdown.

System initiation is accomplished by manual actuation

of either of two key-locked switches on the control

room panel. Changing either switch status to "run"

ex[hbsive valvestarts an injection pumpr actuates an

on the pump discharger opens a pump suction valve

(which is also the tank outlet valve) and closes the

reactor cleanuo system isolation valves to prevent

loss or dilution of boron. Should the instrumentation

provided i ndicate that the solution is not entering

the reactor vesseli the operator can turn the other

key-operated switch to the "run" position to actuate

the alternate train.

.
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The SLCS is located in a compartment within the seismic

Category Is flood- and tornado protected containment

building outside of the drywell and below the re-
dNeling floor. All portions of the SLCS necessary
for injection of sodium pentaborate solution into the

reactor are seismic Category I, Quality Group B Cor

Quality Group A if they are part of the reactor
coolant pressure boundary). Thus, the requirements of

General Design Criterion 2r " Design Bases for' Pro-

tec@jon Against Natural Phenomenas" are complied with

by meeting the guidelines of Regulatory Guide 1.29,
:
l " Seismic Design Classification."

The containment compartment in which the system is

located provides protection against external or intern *
ally generated missiles. The SLCS is separated from

nonseismic system components and from the effects of

breaks in other high- and moderate energy piping
systems. (R e f er to Se c t ion 3.5.1.2 a nd 3.6.1 of this
SER). Thus, the SLCS complies with the criteria of

General Design Criterion 4, " Environmental and Missile
Design Bases."

-131-
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The SLCS is redundant so that no single active failure

wilL compromise its functional capability. The
,

injection portion of the system can be functionally

tested by injecting demineralized water from a test

tank into the reactor. In additions the reactivity

control systems have the capability of reliably con-

trolling reactivity changes resulting from postulated

accident conditions with allowance for the most

reactive control rod withdrawn so that core cooling is

maintainede thus satisfying the requirements of General

Design Criterion 27e " Combined Reactivity Control

Systems Capability" (See Section 4.6, of this SER for.
.

f ur ther details) .

.

Based on the abover we conclude that the standby liquid

control system is in conformance with the requirements

of General Design Criteria 2, 4, 26, and 27 a s they

relate to protected against natural phenomenar system

function and system redundancy and testability. The

SLCS ise thereforer acceptable. The standb9 Liquidi'.
~

control system compties with th'e criteria of SRP

Section 9.3.5.
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9.4.1 control Buildino ventilation system (controt Room ar-2 .

Vantilation Sve+am

The control building ventilation system was reviewed in
,

accordance with Section 9.4.1 (Section 9.2.2 for the

portion of the system known as the Control Building

Chilled Water System) of NUREG-0800 (SRP). An audit

review of each of the areas listed in the " Areas of

Review" portion of the SRP section was performed

according to the guidelines provided in the " Review

Procedures" portion of the SRP section. Conformance

with the acceptance criteria except as noted below

formed the basis for our evaluation of the control

Ibuilding ventilation system with respect to the

applicable regulations o f 10 C F R 50.

.

The control building ventilation system is composed of

three separate ventilating systems and a common chilled

water system. These systems ares as follows:

(1) Main Control Room Air-Conditioning System -

(2) Standby Switchgear Rooms Air-Conditioning Systems

(3) Chiller Equipment' Room Air-Conditioning Systems

(4) . Control Building Chilled Water System (CBCWS).
_

The main control room air conditioning (MCRAC) system

covers the control room and the extended term habit-

ability area of the control building. (Refer to

-133-
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Section 6.4 of this SER for further discussion of control

room habitability.)
*

,

The control building in each unit is served by its own ven-

tilation system and there is no sharing between units.

Thereforer the requirements of General Design Criterion 5,

" S ii . , i ,i w v .' Gene .i L > > s.. O, ;s, b " Sharing of Struc-- ,s.,

turess Systems and Components," are not applicable.

Each of the systems comprising the cont rol building ventila-

tion system is described below, as is each system's com-

pliance with the applicable acceptance criteria found in

the SRP.

1) . 5.a io to.ntx.a LJLaoa Air.,C.omLia.ipn. ins _ S y sm mcRAc3

The main control room air conditioning system consists

of two fully redundant trainsi each containing filters,

chilled water cooling coils, a fans an electrical heat-

ing coil, the ductwork associated with each train .

and common-ductwork, isolation dampers and tornado-

missile protected inlet and exhaust louvers. There is

also a parallel emergency recirculation system con-

taining charcoal filt rat ion t rains for the removal of

radioactive particles and noxious g'ases in the event

|

t

|
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of an accident or high radiation signal. Nonredundant

ductwork serves th.e areas to be cooled. Each train is

supplied with power from a separate ESF bus. Chitled

water to the cooling coils is provided by a safety-

| related chitled water system described later in this

section. An indication of low flow from the operating

train automatically starts the redundant trains

i repositions the pertinent dampers and sounds an alarm

in the control room.

The main control room air conditioning system (MCRAC)

is designed to maintain the control room within the

environmental limits required for operation of plant

controls and for uninterrupted safe occupancy during alL

operating modes including LOCA conditions. The system

is designed to maintain the control room under positive

pressure, except in the event of a chlorine release

in which case the control room is isolated.

The main control room air is normalLy exhausted through

the kitchen and Lavatory; ' isolation of this exhaust is

provided by redundant isolation dampers which are
.

designed to actuate in the event of a LOCAs high out-

door radioactivity or chlorine signal (concentration

-135-.
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of 5 ppm or greater). The outside air supply is diverted

automatically, through one of the two charcoal filtra-
.

tion trains in the ev9nt of a LOCA (as a precaution)

or high radiation signal and is closed, to completely

isolate the main cont.*ot room arear on a high chlorine

signal. The main control room air conditioning system

also provides cooling for the rooms containing the

standby,hhswitchgear rooms air conditioning subsystem.

The emergency recirculation system in the MCRAC system

consists of two parallel charcoal filtration trains.

Each train contains a charcoal filter unit containing

a demisters electric heating coil, HEPA filter, charcoal

filter and HEPA filtere a main fan (capacity 4000 cfm)

and a decay heat fan (capacity 100 cfm) which exhausts

to the MCRAC exhaust duct. The ductwork for both

filtration units is joined before the charcoal filter
4000

units and after the main (;g8&cfm) fan so that either
MCRAC system train may use either filtration unit.

Each charcoal filter unit contains a deluge water spray

system to extinguish fires in the unit should they

occur. A thermistor detection system is installed

in the charcoal beds set to alarm in the main control
-.

Poom.

.
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The MCRAC system is seismic Category I in accordance .

with the guidelines of Position C.1 of Regulatory Guide.

1.29, " Seismic Design Classification." The MCRAC' system '

is located in a seismic Category I building, the control

building, thuse is protected against tornadoes, floods

and other natural phenomena.

Smoke is removed from the control room by a separate

subsystem which is sesimically supported but is not

designed to operate after a design basis accident; this

m e e t s weWw P o s i t i on C.2 of Regulatory Guide 1.29,

" Seismic Design Classification." Thereferer the main

control room air conditioning system complies with the

criteria of General Design Criterion 2, " Design Bases

for Protection Against Natural Phenomena by virtue of

its location within the control building and by meeting

Positions C.1 and C.2 of Regulatory Guide 1.29.

By virtue of its location in the control building, the
_

MCRAC system is protected against damage resulting from

high energy pipe breaks. The air intakes and exhaust

are protected against damage resulting from hign energy

pipe breaks. The air intakes and exhaust are protected

against damage resulting from high energy breaks. The

air intakes and exhaust are protected against tornadot

missiles. Thus/ the main. control air conditioning

.
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subsystem complies with the requirements of General

Design Criterion 4r " Environmental 'and Missile Design
.

Bases."

The applicant has considered the accidental release of

hazardous chemicals stored onsite'in excess of 100

lbs in the design of the MCRAC, thus complying with the

requirements of Position C.3 (in regard to reviewing

the toxic chemicals stored onsite) of Regulatory Guide

1.78, " Assumptions for Evaluating the Habitability of

8bOM
a Nuclear Power Plant Control During a Postulated3

Hazardous Chemical Release (a detailed discussion of

this position is provided in Section 6.4 of this SER).

The applicant has also provided redundant isolation

systems, air suppty equipment and filtration equipment;

this complies with the applicable portion of Position

C.14 of Regulatory Guide 1.78. However, the detection

instrumentation has been provided solety for chlorine

and radioactivity. The need (or lack thereof) for

detection of concentrations of other toxic or hazardous

chemicals is discussed in Section 6.4 above of this

SER. (The applicant must also show that the worst

single failure of the radiation detection system wilL

not atlow entrance of radioactive material into the

-138-
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control rooms in order to satisfy the single failure I

criterion in complianc'e with Section C.14 of Regulatory Guide
.

1.78).

It vi s not clear whether the recirculating charcoal filter

49or equivalent is used when control room is isolated in the

event of a chlorine release as recommended in the guide-

Lines of Section C.4.a of Regulatory Guide 1.95, " Protection

of Nuclear Power Plant Control Room Operators Against An

Accidental Chlorine Release." (The applicant should justify

this position.)

Compliance with the guidelines of Section C.4.d cf Regulatory

Guide 1.95 is discussed in Section 6.4, abover of this SER.

.

Thereforer we cannot find that the MCRAC system complies

with the requirements of GDC 19, " Control Room," because

of lack of information showing compliance with Positions

C.7 and C.14 of Regulatory Guide 1.78 and Position C.4.a of

Regulatory Guide 1.95.

fi/frahan
The applicant notes that the charcoal ,';l;;;rien trains in

the MCRAC systems complies with the guidelines of Positions
O_.9.Q *

t.2.: t'-^"gh "21 through C.2.f and C.2.k of Regulatory
P .

Guide 1.._52, " Design, Testing, and Maintenance Critoria for

.-139-
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I:kt
Post Accident Engineered Safety Feature Atmosphere Cleanhp #~ l

System Air Filtration and Adsorption Units of Light-Water-

Cooled Nuclear Power Plants." [The appticant must provide

a detailed response to show compt'iance with the guidelines

of Positions C.2.a through C.2.f and C.2.k of Regulatory

Guide 1.52.]

The applicant notes, with regard to compliance with Regula-

l- Q
tory GuideA that an abnormal pressure drop across atL criti-

cat components of each charcoal filtration train in the MCRAC

system is alarmed in the control room and that flow through

the charcoal filter train is indicated in the control room

but have provided no facilities to record these readings.

[The applicant must show how these readings wilL be recorded,

in order to comply with the guidelines of Position C.2.g.]

[The applicant should justify use of associated Air Balance
.

Council tests (as noted in Table 6.5.1 of the FSAR) in

determining duct Leakage in lieu of testing in accordance

with Section 6 of ANSI N510-1975 in order to show compliance
.

with the guidelines of Position C.2.1 of Regulatory Guide 1.52.]

A discussion of compliance with the guidelines of Position

C.2.h of Regulatory Guide 1.52 is found in Sections 7 and 8

of this SER; compliance with the gnidelines of Position C.2.J

is discussed in Section 12 of this SER.
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6The charcoal filtration trains of the MRCAC system do not
s

operate during normal operation; therefore the guidelines

of Regulatory Guide 1.140, " Design, Testing, And Maintenance

Criteria for Normal Ventilation Exhaust System Air Filtration

And Absorption Units of Light-Water-Cooled Nuclear Power

Plants" are not applicable.

In view of the foregoings i.e., incomptete compliance with

Regulatory Guide 1.52, the MRCAC system faits to compty with

the requirements of Regulatory Guide 60, " Control of Releases

of Radioactive Materials to the Environment."

2. _ Standby S w i t,qAgm.a c flo q;LL.jlic Condition. ins 1S.SRAC1.AyALam_

The standby switchgear rooms air conditioning system consists

of two fully redundant 100% trainsi each containing an air

filter, electric heating coils air cooling coilgfans ' duct-
work associated with each train, and redundant isolation dam-

pers. Each of the three battery rooms served by this system

contains two 100% exhaust fans. Nonredundant ductwork serves

the areas to be cooled.

Both trains are powered from ESF buses so that emergency

power is available from the diesel generator if offsite power

is lost. Chitled water for the cooling coils is supptied

by the safety-related control building chitled water system

-1 41 --
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described later in this section. An indication of low flow

from the operating train automatically starts the redundant

traine repositions the pertinent dampers and sounds an alarm

in the control room. This design orevents the failure of

both trains due to a single active failure. Purging of smoker

carbon dioxider or other contaminants from the areas served

by the standby switchgear rooms air conditioning system may

be accomplished by using a separate subsystem consisting of

a fan and associated ductwork. The system serving to remove

smoke from areas served by the SSRAC also serves to remove

smoke from the main control room; it is seismically supported

but it is not intended for use after a DBA, thus complying
b9iM Cwith Position C.2 of Regulatory aww.v 1.29.

/t

The SSRAC system is designed to remove the heat generated

in the areas served and maintain the environmental conditions

within the limitation of the equipment involved during all
operating modes including LOCA conditions. All essential

portions of the system are located in the control building
which is a seismic Category Is flood and tornado protected
structure. The system itself is designed to seismic Category
Ir Quality Group C requirements. Therefores the system com-

plies with the guidelines of Position C.1 of Regulatory
Guide 1.29. The SSRAC system thus complies with the criteria.

i

| of General Design Criterion 2 by meeting Positions C.1 and
i

l

C.2 of Regulatory Guide 1.29 and'by virtue.of its location in

the control building.
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CThe applicant noted that the standby switchgear equipment

is contained in three separate room'(each of which includes

an associated, walled-off battery room) but did not state

where the standby switchgear room AC trains were situated;

the FSAR narrative and P&ID should be corrected to show

their locations.) IThe appticant should also explain whether

there is any significance to having two feed lines from the

SSRAC system to battery room 1C while the other two rooms

have only one.]

The system air intakes and exhausts are provided with tor-

nado missile barriers. Thus, the applicant has shown that

the standby switchgear rooms air conditioning system complies

with the requirements of General Design Criterion 4, " Environ-

mental and Missile Design Bases."

The equipment in the motor control center, switchgear and

miscellaneous electrical areas is not required for control

of releases of radioactive materials to the environment,

and thus the requirements of General Design Criterion 60,

" Control of Releases of Radioactive Materials to the Environ-
ment," and the guidelines of Regulatory Guides 1.52, " Design,

Testing, and Maintenance Criteria for Post Accident Engineered

Safety Feature Atmosphere Cleanup System Air Filtration

and Adsorption Units of Light Water Cooled Nuclear Power

Plants," and 1.140, " Design, Testing and Maintenance Criteria

.
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for Normal Ventilation Exhaust System Air Filtration and
'

Adsorption Units of Light Water Cooled Nuclear Power Plants,"
are not appticable.

i The SSRAC system contains an exhaust subsystem which includes
hredundant full capacity exhaust fans to serveg d4ttery

rooms. One fan in each redundant set is powered from a .

-

separate ESF bus. An indication of Low flow from the opera-

ting fan automatically start s the redundant fans, repositions
the pertinent dampers and sounds an alarm in the control

room. Thus, each battery room is protected against inopera-

bility due to a single active failure of the SSRAC system.,

The air passing through each battery room is not recirevlated;

it passes through the room onces carrying' with it any gas

generated by the batteries (u sual L y hydrogen) to prevent a

dangerous concentration from accumulating.

The equipment in the battery rooms is not required for con-

trol of releases of radioactive material to the environment;
thus, the requirements of General Design Criterion 60, as

reflected in the guidelines of Regulatory Guides 1.52 and,

1.140 are not applicable.

This portion of the SSRAC systems that provided ventilation

for the three battery rooms meets the guidelines of Position
'

C.1 of Regulatory Guide 1.29, " Seismic' Design Classification,"

-144-
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thus complying with the requirement s of General Design

criteria 2, " Design Bases for Protection Against Natural

Phenomenas" and 4, " Environmental and Missile Design Bases."

em,4- .n. o_ne_14r cannitionine syseam3. ,c,g4 ! f o r -

The chiller equipment room air conditioning system consists

of an outside air supply system and room exhaust systemi

constituting the ventilation system. In addition redundant

full capacity unit coolers are supplied to cool the room.

Both unit coolers are powered from ESF buses so that emer-

gency power is available from the diesel generators if

offsite power is lost. Chilled water for the cooling coils

is supplied by a safety-related chilled water system described

later in this section. An indication of low flow from the

operating cooler automatically starts the redundant cooler

and sounds an alarm in the control room. The unit' coolers

are safety-related and designed to maintain conditions so

that equipment in the chiller equipment room may be kept

operable and is designed to operate during normal conditions,

shutdown, loss of offsite power and DBA conditions. The

ventilation equipments however, is not safety-related and

is not designed to operate upon loss of offsite power but

is seismically supported thus complying with Position C.2

of Regulatory Guide 1.29.
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The chiller equipment room air conditioning system is designed

to remove the heat generated in the areas served and to main-

tain the environmental conditions within the limitations of

the equipment in the areas involved dJring all operating

modes including LOCA conditions. ALL essential portions of

the system are located in the control building which is a

seismic Category I f'lood and tornado protected structure.

The coolers are designed to seismic Category Ir Quality Group

C requirements. The outside supply and room exhaust com-

ponents are nonseismici Quality Group D and are not powered

from ESF buses. Howevers their loss during normal operatings

accident or loss of offsite power conditions does not affect

the cooling capability of the systems because the unit

toolers continue to cool the rooms, thus meeting wi e . . eh e

~*J guidelines of Positions C.1 and C.2 of Regulatory Guide 1.29.

The unit coolers have no interfaces with other systems and,

therefores the guidelines of Position C.3 of Regulatory

7 Guide 1.29 do not apply. Thus the requirements of General

Design Criterion 2r " Design Bases for Protection'Against

- Natur'al Phenomenas" are complia with by meeting the guide-

/>

L /'' lines ^of Positions C.1 and C.2 of Regulatory Guide 1.29.,

n

\ The chiller' room air conditioning system is protected against-

~''
|| ID Cod?s br3.

.

tornado missiles by virtue of its ti;;;'~a-- i n the control
? ._ IA.

)x '', 4 building... Th/s, t he system design complies with the criteria
(

-

..

3 i of Gener5L Design Criterion'4r " Environmental and Missile
a

Design Bases."-

;n
.

.
i
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The to.ntrol building chilled water system consists of two

redundant, closed-loop chilled water trains. Each train

is capable of meeting the total chilled water needs of the

building thus complying with the criteria of General Design

Criterion 44, " Cooling Water." Each train contains two

50 percent capacity electric motor driven centrifugal liquid

chillers, two 100% capacity chilled water recirculation

pumps, two 100% capacity condenser cooling water pumps and

one chilled water compression tank. Both trains are

powered from ESF buses so that emergency power is available

from the diesel generators if offsite power is lost.

O'p e r a t i n g parameters are indicated in the control room with

off normal conditions alarmed. Switchover from faulted to

standby equipment is manual. Cooling water for the chiller

condensers is supplied by the normal service water system

for normal operation and by the safety-related standby ser-

vice water system for operation during accident or loss of

offsite power conditions. *

.

Because of crossties, it is possible to circulate standby

service water through this system to provide emergency

cooling should the chillers and/or chilled water recirculating

pumps ig both tpaing fait. However, neither this arranggmggt
,

nor the condenser cooling water pumps are shown on the P& ids.
-r , ,1 .

CThe applicant must provide this information so that we may

determine if the arrangement is acceptable.]
-

.
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The system is designed to remove the heat generated in the

control building and maintain the environmental conditions

within the limitations of the equipment involved during all

operating modes including LOCA conditions. ALL essential

portions of the system are located in the control buit' ding

which is a seismic Category I, flood and tornado protected

structure. ALL parts of the system are designed to seismic

Category I, Quality Group C standards. This meets the

guidelines of Position C.1 of Regulatory Gu id e 1.29. There-

fore, we conclude that the system complies with the require-
~

ments of General Design Criteria 2, " Design Bases for Pro-

tection Against Natural Phenomenas" and C.,;r;! ''ti;r-

-C r ' ; c i ;a 4, " Environmental and Missile Design Bases."

Controls are provided to permit periodic testing of the per-

formance of individual system compnnents and the performance

of the entire system during normal operation and during

shutdown. Water flow rates may be balant.ed during testing

and set to design conditions. These provisions for testing

comply with the requirements of General Design Criterion 46,

" Testing of Cooling Water System." Instrumentation has

been provided to determine proper system operation during

performance testing. In addition, periodic inspections of

equipment are scheduled to assure proper operation, thus

complying with the requirements of General Design Criterion

45, " Inspection of Cooling Water System."

-
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Based on the foregoing, we conclude that the main control

room air conditioning systems the standby switchgear rooms

air conditioning system, the chiller equipment room air

conditioning system, and the control building chitled water

system of the Control Building Ventilation System comply

with the requirements of General Design Criteria 2, 4 and 5.

The control building chitled water system complies with the

criteria of General Design Criteria 44, 45 and 46 as required.

The main control room air conditioning syst em (the ont y
,

one of the four systems comprising the control building

ventilation system required to compty with the criteria of

General Design Criteria 19 and 60) does not compty with the

criteria of General Design Criteria 19 and 60.

In view of the foregoing, we cannot find the applicant's sub-
;

mittal with regard to the control building ventilation system.

acceptable. The control building ventilation system does

not comply with the acceptance criteria of SRP Section 9.4.1.

,

I

|
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9.4.2 fuel Building Ventilation System (Soent Fuel Pool

Area Ventilation Systen)

'

The fuel building ventilation system was reviewed in

accordance with Section 9.4.2 of.NUREG-0800.(SRP).

An audit review of each of the area s listed in the

" Areas of Review" portion of the SRP section was
|

performed, according to the guidelines provided in I

the " Review Procedures" portion of the SRP section.

Conformance with the acceptance criteria except as

noted below formed the basis for our evaluation of

the fuel building ventilation system with respect to
4

the applicable regulations of 10 CFR 50.

.

The fuel building ventilation systems which serves

the entire fuel buildings is designed to maintain a

suitable environment for equipment operation and to

Limit potential radioactive release to the atmosphere
,

during normal operation and postulated fuel handling

accident conditions. The system is not required for

1|hk
rte shutdown of the plant in the event of a LOCA but

'

is only required to mitigate the consequences of a

fuel handling accident. The essential parts of the

system are classified a s seismic Category Ir Quality

.

O
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Group C. ALL essential parts of the system are

powered from independent standby emergency (Class

1E) power sources.
.

The system consists of four subsystems: the suppty

air systems the unit coolers systems the exhaust air

system, and the. charcoal fiitration system. The supply

air system consists of tornado protected outside air

intake Louver, with redundant isolation damperse

inlet air filtere electric heating coili chilled

water cooling coile two 100 percent capacity supply

fanse supply air ductworks dampersi and discharge air

openings. The system is seismic Category'Ir Quality

Group C from the air intake Louver through*the

second isolation damper. The balance of the supply

system is nonseismic Quality Group D. Howevere
;

seismic Category Ir Quality r. coup C ductwork with

redundant' isolation dampers serves as an emergency

outside air intake subsystem to distribute air through-

out the building whenever the normal distribution

system is shut down or unavailable. This system is

also connected to the intake Louver via its connection
,

'

4 to the supply air system downstream of the intake
,
'

Louver.
.

l .

.
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There are eight separate unit coolers comprising the

unit cooters system; the coolers are Located in

various areas of the building to provide additional

cooling for areas of high heat load. Each. unit
>

cooler' consists of a housings filters chitled water

cooling coils fan and ductwork. Each unit cooler

is designed to standards consistent with those for

nonseismic Category Ir Quality Group D components.

During emergency or accident conditions, outside

air is-provided by the emergency air intake and is

drawn into the charcoal filter roomse spent fuel

pool area and fuel pool cooling pump room to cool

these areas; the air is exhausted by means of the

charcoal filter exhaust , fans.

The exhaust air system consists of air collection

ductwork, two 100 percent capacity exhaust fanse

redundant. isolation dampers, and a tornado missile

protected roof exhaust plenum. The system is seismic

Category I, Quality ~ Group C with'the exception of

the exhaust fanse dampers and ductwork between the

four isolation dampers (two upstreams two downstream

of the exhaust fans) that are nonseismic Category Ir

Quality Group D.

. .

*
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The charcoal filtration system is an emergency safety

feature consisting of two redundant filtration trains

each containing an exhaust fans ductworks dampers

and a filter unit. Each filter unit includes a

moisture separatore electrical heating coil, pre-

filterr HEPA filteri charcoal filter, and another

HEPA filter. This entire system is seismic Category
,

I, Quality Group C. There is a small fan (100 cfm

capacity) designed to remove the decay heat origi-

nating in the radioactive materials captured and

retained within the train. Each charcoal filtration

unit contains a water spray to extinguish fires

should they occur.

.

Ventilation of the spent fuel pool is maintained by

a push-pull system in which outside air is supplied to
_

one end by the normal air intake and exhausted from

the other and by means of the normal exhaust fans.

In the event of accident or emergency conditions,

air for the spent fuel pools spent fuel pool cooling

pump room and. charcoal filter rooms is drawn in from

the outside through the emergency intake and ex hau s t ed

through the charcoal filtration system by means of

the charcoal filtration unit exhaust fans.

:

.
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The fuel building is maintained at a slight negative

pressure (1/4 - i nc h W.G.) to prevent escape of any
.

contaminated air to the atmosphere. During normal

operation the charcoal filter unit is bypassed.

Upon a radiation level higher than a preset Level in

the exhaust ducts the exhaust stream is automatically

diverted so that it ' passes through the charcoal fil-

tration system which is automatically started. Both

charcoal filtration units in the charcoal filtration

system are automatically actuated and the intake air

supply diverted to the emergency outside air intake

in the event of any of the folLowing isolation signals:

1. High drywelL pressure .

2. Reactor vessel low-low water Level, and -.

3. A manual containment isolation signal.

These signals also isolate the normal exhaust fans.

The operator can stop one of the two charcoal fit-'

tration units from the main control room, after
.

-

startups in the event only one unit is required.

During fuel handling operations exhaust air from the
||

spent fuel pool and fuel cask area s are routed

through the charcoal filter units. When only one
1
i

i i

!

.
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unit is operating control logic causes the redundant

charcoal filter unit to start automatically when the

air flow drops to a preset low level.

The airflow pattern is from potentially low radio-

activity areas to pctentially higher radioactivity

areas. Slightly more air is exhausted than is

suppliede thereby preventing short-circuiting of air

flow and assuring that no radioactivity escapes from

the fuel building.

All essential parts of the fuel building ventilation

bk
s e i sm i c f:: ;30f"yi Q u a l i t y G r o u p,Cesystem are ^av_

thereby satisfying the guidelines of Position C.1

of Regulatory Guide 1.29, " Seismic Design classifi-
.

cation." The system is located in the fuel building

which is seismic Category Ie flood and tornado pro-

tected. This satisfies the requirements of General

Design Criterion 2e " Design Bases for Protection

Against Natural Phenomena." There are.no high or

moderate energy systems located near the fuel

|
building ventilation system and adequate frotection

against internally generated missiles and the effects

of pipe whip and fluid jets is provided by seaarated

.
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equipment locations (refer to Section 3.5.1.1 and

3.6.1 of this SER), thus complying with the require-

ments of General Design Criterion 4r " Environmental

and Missile Design Bases."

Each unit of the plant has its own fuel building and

fuel building ventilation system. There is no

sharing of ventilation system functions. Therefore,

the requirements of General Design Criterion 4,

" Sharing of Structurese Systems and Components," are

applicable.'

The applicant stated that the charcoal filtration

system complies with the guidelines of Sections C.2.a

through C.2.f and C.2.k of Regulatory Guide 1.52r

"Designe Testinge And Ma i n t ena n c e C r i t e r/S) Fo r Po s t

Accident Engineered-Safety-Feature Atmosohere Cleanup

System Air' Filtration And Adsorption Units of Light-

Water-Cooled Nuclear Power Plants." [The applicant

must provide a detailed response to show compliance

f with the guidelines of Positions C.2.a through C.2.f

and C.2.k of Regulatory Guide 1.52.3

.

i -
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The applicant stated that an abnormal pressure drop

a c ro s s a f. L c r i t ica l component s o f the charcoal

filtration system is alarmed in the control room

and flow through units are indicated in the control

room but have provided no facilities to reqq)d these

readings as specified in Position C.2.g of Regulatory

Guide 1.52. CThe applicant must verify that records

of volumetric flow and. pressure drop will be kept to

assure charcoal train operability in the event they

need to be usede in order to comply with Position

C.2.g.]

[The applicant should verify that use of Associated

Air Balance Council methods in conducting duct leak

tests is equivalent to compliance with Position C.2.1

of Regulatory Guide 1.52.3

A discussion of compliance.with Section C.2.h of

Regulatory Guide 1.52 i s f ound in Sections 7 and 8 of

this SER; compliance with Section C.2.1 is discussed

in Section 7 of this SER; compliance with Section

C.2.j is discussed in Section 12 of this SER.

/5'?
.

. _. . . . . ' . . .. . .p, .



. -

4

.

**Tm i

l-

The charcoal filtration subsystem of the fuel building

ventilation system does not operate during normal

operation; thereforer the guidelines of Regulatory

Guide 1.140, "Designe Testing, And Maintenance

Criteria For Normal Ventilation Exhaust System Air

Filtration And Adsorption Units of Light-Water-Cooled

Nuclear Power Plants" are not applicable.

In view of incomplete information with regard to com-

pliance with Regula to ry Guid e 1.52, we cannot conclude

that the fuel building ventilation system complies

with the requirements of General Design Criterion 60,

" Control of Releases of Radioactive Materials to the

Environment,"

The fuel building internal pressure is maintained at

-1/4 inch W.G. so that any air containing radioactivity
'

which is inside the building cannot be exhausted to

the atmosphere without passing through the charcoal

| - filtration units to remove the radioactive material.

This negative pressure is maintained during all

operating and accident conditions including refueling,

thus meeting the guidelines of the portion of Position

C.4 of Regulatory Guide 1.13, " Spent Fuel Storage

/

*
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Facility Design Ba sis." The remaining portion of

Position C.4 relating to a fuel handling accident is

addressed in Sec t ion 15.7.4 o f this SER. This com-

plies with the requirements of General Design Cri-

terion 61r " Fuel Storage and Handling and Radioactivity

Control."

We conclude that the fuel building ventilation system

is in compliance with General Design Criteria 2, 4,

Si and 61; ghet the applicant nust provide
in$tMAh,howevere09

the) indicated to show compliance with General Design

criterion 60. Therefore, we cannot find that the

applicant's submittal is acceptable. The applicant's

submittal with regard to the fuel building ventilation

system does not compty with SRP Section 9.4.2.

i

'

|

|
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9.4.3 Auxiliary and Radwaste Area Ventilation Svstem

The auxiliary and radwaste area ventilation system was

reviewed in accordance with Section 9.4.3 of NUREG-

0800 (SRP). An audit revicw of each of the areas

listed in the " Areas of Review" portion of the SRP

section was performed, according to the guidelines

provided in the " Review Pro,cedures" portion of the

SRP section. Conformance with the acceptance criteria

except as noted below formed the basis for our evalua-

tion of the auxiliary and radwaste area ventilation

system with respect to the applicable regulations

of 10 CFR 50.

The auxiliary and radwaste area ventilation system

serves the radwaste building and the auxiliary building

with a separate system for each area. The radwaste

building ventilation system provides ventila tion for

the radwast'e building (which is shared by Units 1 and
e

2) while identical auxiliary building ventilation

systems in each unit provide ventilation for the

auxiliary building in that unit.

The radwaste building ventilation system (RB VS) has no
.

safety function and does not operate on loss of offsite

!
1

.
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power. Accordingly, the system has been designed in

accordance with Quality Group D and nonseismic Category

I standards. The RBVS is separated into two major

sections - the air supply system and air exhaust

system. The former contains an air intake filter unite

unit coolers and distribution dur,twork. Each unit

cooler contains an electric heating coils cooling coil

ano waneaxial fan; water is supplied to the cooling

coil from the radwaste building chilled water system

(see Section 9.2.9 of this SER for further discussion

of the radwaste building chilled water system). The

air from the outside is filtered, conditioned by the

coolers and then transported throughout the ductwork

to the various parts of the radwaste building by means

of the vaneaxial fans in each of the six unit coolers.

The RBVS exhaust system processes air in two separate

pa t h s; the air from tanks, centrifuges and other con-

taminated equipment is processed through a charcoal

filter train containing (in order) a demisters

electric heating coile prefilter, HEPA filter banks

charcoal filter and HEPA filter bank all mounted

within a welded steel housing. Each charcoal filter

is provided with an integrally mounted water spray to

extinguish any fires arising in the filtration unit.

.
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A centrifugal fan (4000 cfm capacity), downstream of

the charcoal filter unit in the RBVS, draws the air

through the ductwork and charcoal filter unit and

ejects it through the roof exhaust duct. A small

(100 c fm) centrifugal fan is mounted in parallel with

the larger fan to remove decay heat generated in the

charcoal filter unit which arises as a result of

decay of radioactive material captured in the components

of the charcoal filtration unit. A thermistor detec-

tion unit is installed in each charcoal filter unit to

annunciate an alarm in the event of a fire. There are

two parallel charcoal filter / fan units with one unit

in operation and one in standby. Each charcoal filter

unit contains a water spray system to extinguish fires

in the unit should they occur.

The air from the general area s and equipment areas in

the radwast'e building utilizes a portion of the exhaust

ductwork separate from that utilizing the charcoal

filter units and is drawn through the ductwork by two

vaneaxial 50% fans (a third fan is mounted in standby

condition) and then ejected through the roof exhaust

duct (the ductwork from the charcoal filtration units

.
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and from-the vaneaxial fans is joined before the roof

fThe p. haust air system is maintained atexhaust duct). x

a slight negative pressure in order to prevent un-

monitored leakage of contaiminated material to the

environment. Radiation monitors in the combined
.

exhaust duct are used to detect high concentrations

of radioactive particulate and/or ga seous matter in

the exhaust. The applicant stated that "in the event

of detection of high airbone radioactivity in the

building, administrative control is required to shut

down the system." [The applicant should explain
!

whether this means that the building is to be shutdown

or whether such detection requires determination by an

administrative official before the building could be

shutdown.]

The radwaste building ventilation system P&IDe (Figure
,

9.4-3a) shows that the single outlet damper leading to

the roof exhaust duct is closed upon a high radiation

signal. CThe applicant should explain what would be

the effect of an open damper Cresulting from damper

failure)],

-
; . .

'
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Since the radwaste' building ventilation system is not

safety-related nor does its failure affect any safety-

related system, the requirements of General Design

Criterion 2, " Design Bases for Protection Against

Natural Phenomena," (except for Position C.2 of

Regulatory Gu id e 1.29, which it meets 4, " Environ--

,

mental and Missile Design Bases," and 5, " Sharing of

Structures, Systems and Components" do not apply.

The applicant notes that the charcoal filtration system

in the RBVS complies with the guidance of Positions

C.1.a through Cri.d and C.2.br C.2.c and C.2.e of

Regulatory Guide 1.140, " Design, Testing and Maintenance

forNormalVentilationExhfust System AirCriteria

Filtration and Adsorption Units of Light-Water-Cooled

Nuclear Power Plants " A discussion of compliance with

Position C.2.d is contained in Section 12 of this SER.

Furthere the applicant notes that housing leak tests

were performed in accordance with the guidelines of

Position C.2.f but'the duct leak tests were not. The

duct leak tests were performed in accordance with the

methods of the Associated Air Balance Council. [The
I

applicant must verify that use of the methods of-rke

.

_
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.the Associated Air Balance Council is equivalent to

compliance with Position C.2.f of Regulatory Guide
.

1.140.] CThe applicant must also shows how the

system complies with the guidelines of Positions C.1.a

through C.1.de C.2.a, C.2.br C.2.c, and C . 2 . e '. ]

,

The auxiliary building ventilation system (ABVS) is

used to maintain an environment with controlled tempera-

ture and flow of air to assure personnel comfort and

integrity of equipment during normal operation. Some

parts of the system are required to operate during

a cident conditions and_in the event of high radiation

in the auxiliary building. The ABVS is comprised of

three relatively independent parts which are: ,

1. The supply air system,
.

2. The exhaust air system, and

3. The unit coolers system

.

The ABVS supply air system consists of two 100% capa-

city (10000 c f m) .vaneaxial fans (in parallel) to a pre--.

filters high efficiency filterse dampers and ductwork.

The inlet is protected against the effects of missiles

and tornadoes; the ductwork from the inlet dampers up

.

O
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to and including the two isolation dampers in series

is manufactured to meet the requir ement s o f Quali t y

Group C and seismic Category I standards. The rest

of the supply air system including the vaneaxial fans)
filters and the rest of the ductworb serving to dis-

tribute the incoming air throughout the auxiliary

W ROCT.d, andbuilding i s designed to nonseismic t;;;;c-"_I

Quality Group D standards. Each intet duct ends in

the particular area served. There is also a part of

the intake system which serves the auxiliary building

el e c t r i c al tunnel and is separate from the rest of

the supply system. The ductwork serving this system

connects to the intake ductwork downstream of the

isolation dampers. The ductwork ends in the area

servedi'the electrical tunnel. This portion of the

supply system contains a vaneaxial fan (capacity

3600 cfm) to draw air from the intake and to blow it

into the electrical tunnel.

.

Each duct in the ABVS exhaust system starts in the area

of the auxiliary building which it serves. These ducts

are combined i nto a single duct which is connected to

the suction of the two vaneaxial fans in parallel

.

4

9
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(capacity 10000 cfm) which take the air in and blow

it into the exhaust duct. The duct from the auxiliary
a

building electrical ~ tunnel has its own vaneaxial fan

(capacity 3600 cfm), however. As a consequence, the

duct from the electrical tunnel bypasses the parallel

vaneaxial fanse combining directly with the downstream

duct leading to the exhaust duct. An alternate avenue

for exhaust which may be used in the event of high

radiation in the auxiliary building or a DBA is through

the standby gas treatment system (SGTS); here the

single exhaust duct to the suction of the parallel vane-

axial fans branches into two ducts with a single

isolation damper on each duct leading to the SGTS and

additional isolation dampers on the SGTS. [The appli-

cant should show that no single failure of the iso-

Lation dampers between the auxiliary building venti-

Lation system and SGTS either during normal operation

or accident conditions will damage or defeat the SGTS

so that it could not function as required.]

The third system in the ABVS, the unit coolers systems,

serves to cool the following areas in the auxiliary

building:

1. Switchgea arease

2. Main ipe tunnele north ends

I

/47
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3. East and west general arease annulus mixing

system, and charcoal filter roome.

4 .- Charcoal filter rooms,

S. HPCS pump cubicler

6. RHR pump room and heat exchanger cubicler

7. RPCCW pumps and heat exchanger cubicles,

'8. RWCU pump cubicle,

9. RCIC pumps and turbine cubicles

10. General areas

11. LPCS pump cubicle

Each ABVS unit cooler is comprised of throwaway filters,

cooling coilse a vaneaxial fan and ductwork. Cooling

water is normalLy supplied by the service water systemi

described in Section 9.2-1. In the event of a loss of.

offsite power or a DBAe water is supplied by the safety-

related standby service water system (described in

Section 9.2.7 of this SER) and power to operate each

cooler is supplied by an onsite safety-related power

supply. The applicant states that three unit coolers

_
serve safety-related pump rooms, as follows: one room

cooler serves the room containing the HPCS pumps one

unit cooler serves the room containing RHR heat

'

I
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exchangers A and Ce pump room As the LPCS pump room~

and RCIC pump rooms and one serves the room containing

RHR heat exchangers B and De room B and pump room C.
.

It is not clear what safety-related equipment is con-

tained in each room. CThe applicant should provide

the necessary clarification.]

Each unit cooler protecting an ECCS ccmponent is

powered from the same emergency power source as the

ECCS component. Thereforer the HPCS and RCIC rooms are

cooled whenever their respective pumps operate which

includes operation upon loss of offsite powere thus

complying with the provisions of Item II.K.3.24 of the

TMI action plan. Note that these unit coolers are

considered part of the ESF ventilation systems (see

SER Section 9.4.5). Ta b le 3.2-1 r Item XXXI shows that

ductwork and dampers for the coolers are designed to

Quality Group C and seismic Ca teg ory I standards but

omits the standards for the unit cooler fans. CThe

applicant should add this information to the table.3

Table 3.2-1 shows that all unit coolers are designed

to Quality Group C and seismic Category I standards.

CThe applicant should verify the information in Table -

3.2-1.3 CThe applicant should show the area (s) each

|
.
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cooler serves and the number of unit coolers on the

P&ID for this system.3 CThe applicant should provide

justification for areas in the auxiliary building not

cooled in the event of a DBA or high radiation signal.3

The applicant notes that the ABVS supply air system is

designed to bring in freshi clean air from outside into

the various portions of the auxiliary building; the

exhaust system is designed to remove the air from these

arease together with any contaminants which the room

may contain by suitably separating the-inlet and

exhaust ducts. The building is maintained at a slight

negative pressure (1/4 inch W.G.) to prevent contami-

nants inside the building from entering the environ-

ment without proper treatment.

Thus, during operations the air enters the auxiliary

building as~ fresh air.containing little or no contami-

nants such as radioactive particles or gases. The

concentration of contaminants gradually increases as it

passes through the building, into the exhaust system.

However, on a LOCA signal (including a manual contain-

ment isolation signal) or high radiation level within

j the auxiliary buildings the intake is isolated from

.

I
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the rest of the supply air systems by means of the two

isolation dampers in series.

As noted abover the air in the buildings is normally

transported to the exhaust duct. However, in the event

of radioactivity in the exhaust attaining a preset levels

the normal ex hau st is automatically isolated and exhaust

dampers to the standby gas treatment (SGTS) are opened

automatically to permit treatment of the exhaust stream

by the SGTS (see Section 6.5 of this SER for a more

complete discussion regarding the standby gas treatment

system). All of the components of the ABVS are pro-

tected against floods and tornadoes by virtue of being

located within the auxiliary building.

The auxiliary building ventilation system meets the

guidance of Position C.1 and C.3 of Regulatory Guide-

1.29, "Seisnic Design Classification," since the safety-

related portions are designed in accordance with seismic*

Category I criteria, and the interfaces with nonseismic

Category I features are designed in accordance with

seismic Category I criterias with the exception of a

lack of information regarding the design of the unit

cooler fans. Therefores we cannot determine whether

.

/7/.

.
.(. .: .. .. . . . . .

...



5

,

the ABVS is in compliance with the requirements of

General Design Criterion 2r " Design Bases for Protection

Against Natural Phenomena."

The auxiliary building ventilation system is protected

against functional failure as a result of internally

generated missiles by separation of redundant equip-

ment. The applicant notes (in FSAR Section 3.4-1) that
.

this system is protected against flooding as a result

of a break of a fluid line within the building. There-

forer the system complies with the guidelines of General

Design Criterion 4, " Environmental and Missile Design

Bases."

Each unit has its own auxiliary building ventilation

system and, thereforer the requirements of General

Design Criterion 5, " Sharing of Structuress Systems

"and Componentsi are not applicable. It is noted that

part of the exhaust system of the auxiliary building

ventilation serves to exhaust air from the auxiliary

building which is potentially radioactive during a DBA

or which actually contains radioactive material (in the

event of a high radiation signal in the auxiliary
/

building)e thus serving as part of the standby gas

.
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t rea tm ent ~ system. (As suchi the applicant should show

how this portion of the ABVS meets the guidelines of

applicable portions of Position C.2 of Regulatory

Guide 1.52e " Design, Testing and Maintenance Criteria

for Post Accident Engineered Safety Feature Atmosphere

Cleanup System Air Filtration and Adsorption Units of

Light-Water-Cooled Nuclear Power Plants," in order to

comply with the requirements of General Design Criterion

60, " Control of Releases of Radioactive Materials to

the Environment.") No part of the ABVS is used as part

of a cleanup system during normal operation, and sor
,

th e pr ov i si on s o f R egu la t ory Gu ide 1.140, "D e s igni

Testing and Maintenance Criteria for Normal Ventilation

Exhaust System Air Filtration and Adsorption Units of

Light-Water-Cooled Nuclear Power Plants" do not apply.

CThe applicant should also show how the auxiliary

building temperature will be maintained at the minimum

level of 40'F in the winters as specified in Table

9.4-1, and also how this minimum temperature would permit

| normal operation and maintenance of the auxiliary building

and its contents by operating personnel.3

|

~
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We find, also, that the radwaste building ventilation

system does not comply with Position C.2 of Regulatory

83Guide 1.29, thus no: in compliance with General General
j

' Design Criterion 2 and is not in complete accordance

- with Position C.2 of Regulatory Guide 1.140, thus

failing to comply fully with the criteria of General

Design Criterion 60. CThe applicant should also

discuss the effect of an open outlet damper when high

radioactivity i s encountered in the discharge duct.3
.

.

In view of the concerns noted above, we cannot' find the

applicant's submittal with regard to the auxiliary

ventilation and radwa ste ventilation system acceptable.
.

The auxiliary and radwaste area ventilation system does
,

not comply with the acceptance criteria of SRP Section

9.4.3.

.
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9.4.4 Turbine Building Ventilation System

The turbine building ventilation system was reviewed

in accordance with Section 9.4.4 of NUREG-0800 (SRP.

An audit review of each of the areas listed in the

" Areas of Review" portion of the SRP section was per-

formed, according to the guidelines provided in the

" Review Procedures" portion of the SRP section.

Conformance with the acceptance criteria except as

noted below formed the basis for our evaluation of

the turbine building ventilation system with respect

to the applicable regulations of 10 CFR 50.

The turbine building ventilation system (TBVS) is com-

' prised of the following sub s y s t em s :

1. Main supply system,

2. Unit coolers system,

3. Offgas area / condensate demineralizer area venti-

Lation' systemi
.

4. Exhaust air system,

5. Charcoal filtration system,

6. Sample room air conditioning system.

The main supply system provides filterede conditioned
,

,

'

air for ventilation of the various areas of the
|
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turbine building. The outside air enters through a

single duct passing through the air conditioning unit

which consists of a filter, electric heating coil, and
I

water cooling coil. The duct is then divided in two to

accommodate two vaneaxiaL 50% capacity (1700 c fm) fans i

which serve to distribute the conditioned air through

i
the duct system Leading to the vagpus parts of the

turbine building.

The unit coolers system provides air conditioning for

various areas of the turbine building. Each cooler is

independent of the others; each consists of a housings
throwaway type filter, cooling coil, vaneaxial fan and

ductwork. Chitled water for the cooling coils is

supplied by the ventilation chitled water system (see

Section 9.2.9 of this SER for a further discussion of
the ventilation chilled water system).

The offgas/co'ndensate demineralizer area ventilation

system is supplied with air transferred from the turbine

building. The applicant states that the vault holding

the offgas charcoal absorber tanks is cooled by low

temperature refrigeration trains, each consisting of a

compressors refrigerant condenser, coolere air hendting

.
'
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equipmente liquid receivere regeneration equipment

together with the necessary equipment and controls.

One train operates to keep the vault cool while one
,

train remains in standby. Unit coolers are provided

for some areas while soq: areas contain exhaust ducts

leading to the separate exhaust air system which con-

tains two 100% capacity (8300 cfm) vaneaxial fans in |

|
p a r a l. l e l (one operatings one on standby) blowing air

into the plant exhaust duct.

The turbine building exhaust system contains exhaust
,

ductwork from various portions of the plant combined

into one duct leading to the three 50% capacity fanse

each with a capacity of 22000 cfer operating in paral-

Let (two operatings one on standby) which blow' the

exhaust air into the plant exhaust duct.

The charcoal. filtration system exhausts air from the

two mechanical vacuum pumps used to remove air and

radioactive gases from the main condenser on startup.

The air is drawn through a charcoal filter unit con-

. sisting of a demister, electric heating coile prefilter,

HEPA filters charcoal filter and HEPA filter with a
5000 cfm centrifugal fan downstream which draws the air

'

177
.
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through the charcoal filtration unit and blows it into

the plant exhaust duct. A small centrifugal fan (100

cfm) is provided to remove the decay heat generated in

the charcoal filtration unit by radioactive' material

captured in the unit. The charcoal filtration unit

contains a water spray system to extinguish fires

should they occur. .

The applicant stated that the charcoal filtration

system complies with the guidelines of Position C.1.a

through C.1.de C.2.a through C.2.c and C.2.e of Regu-

Latory Guide 1.140, " Design Testing and Maintenance

Criteria for Normal Ventilation Exhaust System Air

Filtration and Adsorption Units of Light-Water-Cooled

Nuclear Power Plants." (The applicant should provide

detailed information to show compliance with Positions

C.1.a through C.1.de C.2.a through C.2.c and C.2.e.)
.

Compliance with the guidelines of Position C.2.d is

discussed in_Section 12 of this SER. The applicant notes

that duct Leak tests are performed in accordance with

the methods of the Associated Air Balance Council in

lieu of Section 6 of ANSI N510-1975 as specified in

Position C.2.f. (The applicant should verify that use

|
~
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of the methods of the Associated Air Balance Council in

conducting duct Leak tests is equivalent to compliance

with Position C.2.1 of Regulatory Guide 1.140.)

The applicant states that the sample room is provided

with a setf-contained air conditioning system con-

sisting of throwaway filtere direct expansion cooling

coil, heat coil and distribution ductwork. This unit

supplies 1300 cfm for ventitation. However, this unit

does not appear on the P&ID (Figure 9.4-4) for the TSVS.

(The applicant should include this unit in the figure.)

The applicant states that the turbine building venti-

Lation system is used during normal operation and is

not required to operate during a design basis accident.

(The applicant must show that the system meets the

guidelines of Position C.2 and C.3 of Regulatory Guide

1.29, thus c~omptying with the requirements of General

Design Crierion 2r " Design Bases for Protection Against

Natural Phenomena.") The system has no safety-related

functions therefore the requirements of General Design

Criterion 4, " Environmental and Missile Design Bases,"

and General Design Criterion 5, " Sharing of Structures,

fYf -
.

-
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Systems and Components," ihre not applicable. The

applicant must meet the applicable guidelines of Regu-

Latory Guide 1.140 in order to show compliance with

the requirements of General Design Criterion 60.

In view of the foregoings we cannot find that the

applicant's submittal regarding the TBVS is acceptable.
,

The turbine building ventilation system does not comply
!

with the acceptance criteria of SRP Section 9.4.4.

.
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9.4.5 Engineered S a f e ty_ _Fe a t u n_e s .Ver t i t a t i on Systems

The engineered safety features (ES ventilation

systems were reviewed in accordance with Section

9.4.5 of NUREG-0800 (SRP). An audit review of each*

of the areas listed in the " Areas of Review" portion

of the SRP section was performed, according to the

guidelines provided in the " Review Procedures"

portion of the SRP section. Conformance with the

acceptance cr1teria :: ::;:-rc- :::d_b:'_rw formed the

basis for our evaluation of the engineered safety

features ventilation systems with respect to the

applicable regulations of 10 CFR 50.

The ESF ventilation systems provide cooling for

various ESF systems or functions which include:

1. Standby switchgear and battery roomsi
,

2. Safety-related pump rooms and the exhaust of

the auxiliary building by standby gas treatment

system (when high radioactivity found in exhaust

stream),

3. Fuel building ventilation system (charcoal fil-

tration units), e

4. Annulus mixing systemi

5. Containment ventilation system,

.

I
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6. Diesel generator building ventilation system, and

7. Standby service water pumphouse ventilation system. I

N
Items p, 3, 1 and 5 above are reviewed in other

sections of this SER; for d.iscussion of those items

see the following SER sections: For Items 1 and 2,

SER Section 9.4.1; for Item 3, SER Section 9.4.2;

and for Items 4 and 5, see SER Section 9.4.6. The

remaining items (6 and 7) will be discussed in this

Section.

! Diesel Generator Buildino Ventilation Svstem
ditown es$+.s e,lEach unit has its L generator building. Eacha

of the three diesel generators in each unit is located
'

in a separate room within the building. The diesel

generator building ventilation system consists of

six independent subsystems, two for each diesel

generator, to assure adequate air flow in the event

of a single failure. Each subsystem has an exhaust

fan for the diesel generator room automatically .
-

controlled by a temperature switch to start on high

ambient temperature. The diesel generator control

room (one for.each diesel generator) is ventilated

by a deedicated supply fan, filters, and ductwork

and exhausts to the diesel generator room through

.

~
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fire dampers. Each diesel generator room is also

provided with a nonsafety-related and nonseismic

exhaust fan to prevent stagnation of room air; each

system is powered by the emergency bus served by its

diesel generator. However, we cannot determine how

the design accommodates minimum and maximum outside

temperatures; thus, we cannot determine whether the

requirements of General Design Criterion 4, " Environ-

mental and Missile Design Bases," are met with regard

to accommodating environmental conditions during

normal operation and during accidents. (T h e appli-

cant must provide information to show that the

desired temperature range eg,n be obtained during all

operating and accident conditions.and how damage

from freezing during winter time is prevented when'

th'e diesel generations are not operating.)

T h e s'y s t e m it designed to seismic Category Ir Quality

Group C ' requirements and is housed in the seismic

Category I, flood and tornado protected diesel

generator buildings thereby satisfying the require-

ments of General Design Criterion 2 and the guidelines

of Regulatory Guide 1.29. The inlet and outlet

Louvers are tornado missile protected as is the
-

diesel generator building. The system is separated
'

,
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from high energy piping systems and internally

generated missiless thereby satisfying the require-

ments of General Design Jriterion 4 relating to

missiles, pipe whip and discharging fluids. There

is no sharing of systems; thus, the requirements of
,

,

General Design Criterion 5 are not applicable. The

intet louvers are approximately 30 feet above grader

thereby meeting the guidance of Item 2e Subsection As

o f NUREG/CR-0660, " Enhancement of Onsite Emergency

Diesel Generator Reliabilityr" and therefores the

pertinent requirements of General Design Criterion

17, " Electric Power Systems," relatping to the pro-
tection of essential electrical compor.ents from.

failure due to the accumulation of dust and particu-

late material are satisfied.

Standby Service Water (SSW) Pumphousef entilation SystemV

The SSW pumphouse ventilation system provides venti-

Lation f'or rooms containing the safety-related SSW

pumps (the SSW c,ooting tower pumphouse) and for

rooms containing SSW switchgear. T he ' standby service

water pumps for each unit are located in separate

rooms i n each unit's SSW cooling tower pumphouse.*

A separate ventilation system is provided for each

.,

i

/TY
..

$ s

+m ,**e.+,- . . - , . - - - . ' ' . - .. .s,.% *
. .m.,.,p' m. *.



I

j-

I.

n

DRA..M
pump room and consists of two 100% capacity supply

fanse inlet plenume dampers, fire dampers, and

asscciated controls. Each train is powered from

the same emergency buses as the pump it serves and

is automatically started when its corresponding pump

is started. In the event of failure of an operating

trains the redundant train is automatically initiatede

thus preventing system inoperability resulting from

a single failure.

Associated with each pump is a transformer and

switchgear located in a separate room. A geparate
C LA hD MU3r*

ventilation system is provided for eachproom a$d
consists of two 100% capacity supply fanse dampers,

fire damper.s and associated controls. Each train

is powered from the same emergency bus as the pump

it serves and is automatically started whenever its

corresponding pump is started. In the event of

failure of an operating train the redundant train is

au t om a t i c al ly started, thus preventing system in-.

operability in the event of a single failure.

The systems are housed in the standby service water

pumphouse which is seismic Category Is flood and

/[f . -
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tornado protected ; ::::::dr and the systems them-

selves designed to seismic Category I, Quality

Group C requirements, thereby satisfying the guide-

Lines of Regulatory Guide 1.29, " Seismic Design

Classifications" thus comptying with the require-

ments of General Design Criterion 2, " Design Bases

for Protection Against Natural Phenomena." The pump-

house is designed against the effects of tornado

missiles and is separated from high energy piping

systems and internally generated missitess thereby

satisfying a portion of the requirements of' General

Design Criterion 4, " Environmental and Missile

Design Bases." There is no sharing of systems;

thus, the requirements of Design Criterion 5, .

" Sharing of Structuress Systems and Comnonents,"

are not applicable. (However, the applicant must

provide sufficient information to enable us to

determine how the desired temperature ranges are

maintained in both the switchgear and pump rooms

.during the winters the humidity range to be main--
'

tained in the switchgear rooms and how this humidity

. range is maintained in order to comply, completeLye

with the requirements of General Design Criterion 4r

" Environmental and Missile Design Bases.")

.
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We find the diesel generator ventilation system and

standby service water pumphouse ventilation systems

in compliance with the requirements of General Design

Criterion 2) since there is no sharing between units,
General Design Criterion 5 is not applicable. In

addition, the diesel generator ventilation system

complies with the pertinent portions of General Design

Criterion 17. However, the applicant must provide

further information to show that these systems comply

with the requirements of General Design Criterion 4.

T h e re f ore, we cannot ccnclude that the applicant's

submittal regarding these systems is acceptable.

The diesel generator ventilation system and standby

service water pumphouse ventilation system do r.ot

comply with the criteria of SRP Section 9.4.5.

.
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9.4.7 Miscellaneous Building Heating Ventilating and

Air Conditioning Systems

The miscellaneous building heating, ventilating, and

air conditioning systems were reviewed in accordance

with Section 9.4.3 of NUREG-0800 (SRP). An audit

review of each of the areas listed in the " Areas of

Review" portion of the SRP section were performed,

according to the guidelines provided in the " Review

Procedures" portion of the SRP section. Conformance

with the acceptance criteria eresy; ;; .e s. .uL. -

formed the basis for our evaluation of the miscella-

neous building heatings ventilating and air condition-

ing systems w'ith respect to the applicable regulations

of 10 CFR 50.

The miscellaneous systems considered in this section

are:

1. Fire Pumphouse (Heating and Ventila tion System)

2. Normal Switchgear Building (Heating Ventilation

and Air Conditioning System)

3. Auxiliary Boiler Building (Heating Ventilation
,

and Air Conditioning System)

/fT'
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4. Water Treatment (Heating and Ventilation System)

5. Makeup Water Intake Structure and Switchgear

House (Heating and Ventilation System)

6. Electrical and Piping Tunnels (Ventilation System)-

These systems are designed to provide a suitable-

environment for personnel and equipment operation. They

also provide filterede tempered air for all airf

conditioned area s and electrical equipment areas and
e

alse provide exhaust hoods to remove noxious fumes from

the battery room and water treatment area.

None of the systems has any safety-related functioni

nor does failu.e of any system compromise any safety-

related system or components. Failure of any system

will not prever.t safe shutdown of the reactor. There-
.

fore, no syste- is cesigned to seismic Category I

standards or to Quality Group Ar B, or C standards

with the exception of ventilation systems for the

electrical and piping tunnels which are provided with.

seismic Category I supports. This was done in order

to maintain the structural integrity of these s y st er s

in the event of a seismic occurrence. Theref.orer the

systems are not required to comply with the seismic

..
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requirements of General Design Criterion 2, " Design

Bases for Protection Against Natural Phenomena," as

outlined in Regulatory Guide 1.29, " Seismic Design

Classification." .

General Design Criterion 5, " Sharing of Structures,

Systems and Components" is not applicable because none

"
of these systems has any safety-related function.

These systems are not designed to control relea se ,o f

radioactive. materials thereforer General Decign

Criterion 60, " Control of Release of Radioactive

Materials to the Environment" is not applicable.

Thereforer we find the applicant's submittal with

respect to miscellaneous buildings h, eating venti-

Lation, and' air conditioning ' system s to be acceptable.

These systems are in compliance with the acceptance
..

'

criteria of SRP Section 9.4.3.

. .
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10.3 Main Steam sucoly System (Uo to and Inetuding the Main

Staan Block Valvas)

The main steam supply system (from the containment up

to and including the outermost isolation valve) was

reviewed in accordance with Section 10.3 of NUREG-0800

t (S R P) . An audit review of each of the areas listed in

the " Areas of Review" portion of the SRP section was

performed according to the guidelines provided in the

"R e v i e w Procedures" portion of the SRP secti on. Con-

formance with the acceptance criteria meecpi se uus1d

6:E6 -formed the basis for our evaluation of the main

steam supply system (from the containment up to the

outermost isolation valve) with respect to the appli-

cable regulations of 10 CFR 50.

The steam generated in the reactor vessel is routed to

the high pressure turbine by means of four main steam

lines. Each main steam line contains two main steam

isolation valves (MSIVs) and a shutoff (block) valve.
The two MSIVs close automatically on a main steam. tine

break, thus assuring main steam line isolation in the

event of a steaaline break outside containment and a
'

concurrent siggle failure of an MSIV. One MSIV is

located immediately inside of the drywell and the

other immediately outside containment. T h e' s h u t o f f

.
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valve is located downstream of the outboard MSIV

immediately before the steam lines leave the auxiliary

building. The main steam isolation valves are

designed to provide positive isolation against steam

flow associated with a main steamline break. They are j

pneumati: and/or spring-operated'(to close) fast closing

(3 to 10 seconds) valves. Operating air is supplied to

the valves from the instrument air systems and a seismic

Category I air accumulator provides backup operating

air for each valve in the event of loss of the normal

instrument air supply. The MSIVs are designed to with-

stand the dynamic forces under the postulated steamline

line break flow conditions. The main steam shutoff

valves are leaktight motor-operated gate valves and

are powered from separate emergency buses. They are

manually actuated from the control room.

The main steam supply lines including the MSIVs and

shutoff val'ves are. designed to meet seismic Catego'ry I

criteria from the reactor to the shutoff valve and are

designed to Quality Group A criteria from the reactor

through the outboard MSIV and beyond.(up to and including

the first wel~d.outside the jet impingement wall in the
\

auxiliary building) and Quality Group B criteria from

the weld up to-and including the shutoff valve in the-

!
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auxiliary building steam tunnel. The lines pass through

the drywelli containment and auxiliary buildings which

are seismic Category I," flood and tornado protected

structures. The guidelines of Regulatory Guide 1.29,

" Seismic Design Classifications" are satisfied for

these portions of the main steam supply systems thus

complying with the requirements of General Design
.

Criterion 2, " Design Bases for Protection Against

Natural Ph e nomena . "

The MSIVs which are required to dunction in order to

assure main steam isolation are protected against the

effects of high-energy pipe breaks and are qualified

to function in the expected steam environment resulting

from a main steamline break. Refer to Sections 3.6.1

and 3 .11 of this SER for further discussion on environ-

ment 3L qualification of essential equipment.

-
.

This equipment is located in tornado-missile protected

structures and is separated from the effects of

internally generated missiles. Thus, the requirements

of General Design Criterion 4e " Environmental and

"Missile Design Basesi and the guidelines of Regulatory

Guide 1 117, 'T ornado Design Classification," are

/ 73
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satisfied. For compliance with the guidelines of

Regulatory Guide 1.115e " Protection Against Low

T ra j e'e tory T urbine Mis s iles," re f e r to Section 3.5.1.3

of this SER .

Based on the abover we conclude that the sain steam

supply system from the reacter 'c o the mc' s t e~a m .b l o c k

valves meets the requirements of General Der,ign Criteria

2 and 4 with respect to protectisn against sei smic

events, floods, tornadoes, missiles and environments!

effectsi and the guidelines of Regulatory Guide s 1.117,

relating to protection against tornado missiles a.1d

high and moderate-energy pipe breaks. Therefores we

find this portion of the steam supply system to be

acceptable. This portion of the steam supply system

is in compliance with the criteria of SRP Section 10.3.

-
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10.4.5 Circulatino Water Systen

'

The circulating water system was reviewed in accor-

dance with Section 10.4.5 of NUREG-0800 (SRP). An

audit review of each of the areas listed in the

" Areas o.' Review" portion of the SRP section. Con-

formance with the acceptance criteria formed the basis

for our evaluation of the circulating water system

with respect to the applicable regulations of 10 CFR

50.
.

The nonsafety-related (non se i sm i c Category Ir Quality

Group D) circulating water system (CWS) is designed to

remove the heat rejected from the main condenser to

the atmosphere via four multicell forced draft cooling

towers per unit. The CWS is not required ta maintain

the reactor in a safe shutdown condition or to miti-
gate the consequences of accidents.,

The system pumps circulate water from the CWS pump

structure through the condenser shells to the coo' ling
towers. The circulating water then flows into the

thecirculatingwaTerflume and back to pump structure.

.
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Four vertical circulating water pumps are Located out-

doors; these pumps provide a design flow of 511,560

gpm. Four multicell cooling towers are provided ier

each uniti designed to cool 565,000 gpm; the difference
,

between this flow rate and the circulating water pump

flow rate of 511,560 gpm is to accommodate the service

water system coolant flow rate.

The applicant provided the results of an analysis of I

the effects of possibte flooding as a result of a

postulated failure of a circulating water system )

!
expansion joint or butterfly valve. Flooding in the

affected unit turbine building will result from either

of the above postulated failures. The analysis

assumed that the entire volume of the system including

the cooling tower basin would be emptied into the

building. The resulting water levels 97 ft. - 6 inchese

would be below any nonwatertight doors or unsealed

penetrations from the adjacent auxiliary building and

below the level of any safety-related equipments th'ere-

by verifying that a total failure in the circulating

water system will not result in flooding which would

compromise plant safety.
.
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Since no safety-related equipment is affected by a

postulated failure in the CWS, the requirements of

General Design Criterion 4, " Environmental and Missile

widk
Design Bases," ektk respect to protection of safety-

related systems from failure of nonsafety-related

systems are satisfied. In additions General Design I

Criterion 5, " Sharing of Structuress Systems and

Components" is not applicable. The appticant notes

that failu e of any component of the CWS will not

affect safety-related components, thus satisfying

Position C.2 of Regulatory Guide 1.29, " Seismic

Design Classification"; in this way the criteria of

General Design Criterion 2r " Design Bases for Pro-

tection Against Natural Phenomena" are complied with.

Indication of leakage or potential failure in CWS com-

ponents is provided to operat$ ors in the control room.

The first indication would be an alarm in the control

room given by the condenser retention pit redundant

sump high-level alarms. Loss of condenser vacuum-

would also p'rovide an early alarm if the break occurred

upstream of the condenser water boxes. Operator action

is necessary to trip the pumps and close the condenser

!

'
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butterfly valves in order to minimize flooding of the -

turbine building basement. CWS performance is moni-.

tored by pressure and temperature indicators in the

control room. Other parameters are monitored by the
;

plant computer.

Based on our reviews we conclude that the circulating

water system meets the requirements of General Design

Criteria 2 and 4 with respect to protection of safety-

related systems from failures in nonsafety-related

systems. We therefore conclude that the circulating .

water system is acceptable. The system complies with

the acceptance criteria of SRP Section 10.4.5.

.
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The condensate and feedwater system was reviewed in accor- -

dance with Section 10.4.7 of NUREG-0800(SRP). An audit

review of each of the areas Listed in the " Areas of Review"
portion of the SRP section was performed, according to the

guidelines provided in the " Review Procedures" portion of

the SRP section. Conformance with the acceptance criteria

enseet - - -c*rd Setir formed the basis for our evaluation
of the condensate and feedwater system with respect to

the applicable regulations of 10 CFR 50.

The condensate and feedwater system includes atL components

and equipment from the condenser outlet to the connection

to the reactor vessel and to the heater drain system. The

system serves no safety function and is therefore classi-
fied as nonsafety related (Quality Group De nonseismic

Category I). However, the portion of the system between

the reactor vessel and the auxiliary buitding wall (in

the steam tunnel) is safety-related and design to seis-

mic Category Is-Quality Group A criteria from the reactor

t o the outboard containment isolation valve, and is

designed to seismic Category I, Quality Group B criteria

from the outboard containment isolation valve through the

f eedwater shutof f valves to the auxiliary building wall

in order to assure feedwater system isolation under

accident conditions.
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}hIlF{Each of the two main feedwater lines contains a spring loa t

piston actuated check valve outside of cont'ainment, held

open by air pressure during normal operation that serves

In:' k"^ con-
*
.es e

as the outboard containment isolation valvey
*d' W

tainmengde.rT. board
l

an in isolation check valve; there are also

two motor operated shutof f valves with e ach shutoff valve

powered from a separate emergency bus on each feedwater

liner outside of containment. Thus, feedwater isolation

is assured in the event of a snngle failure in any isota-

tion valve. The safety-related portion of the system is

located in the seismic Category I, flood and tornado-

protected auxiliary building and reactor building. Thus,

the guidelines of Position C.1 of Regulatory Guide 1.29,

" Seismic Design Classification" are met, thus complying with

the requirements of General Design Criterion 2, " Design Bases

for Protection Against Natural Phenomena." The essential

equipment is separated from the effects of internally gene i.

rated missiles and is qualified to function in a steamline

break environment. Thus, the requirements of General Design

Criterion 4, " Environmental and Missile Design Bases," are

satisfied. Refer to Section 3.6.1 and 3.11 for further dis-
cussion of environmental qualification of essential equip-

ment and protection against postulated piping failures. The

feedwater system is not shared between units; thereforer the

requirements of General Design Criterion 5, " Sharing of

Structuress Systems and Components," are not applicable.
t
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The feedwater system is not required to transfer heat under
"

accident conditions andr'thereforer General Design Criterion
.

44,'" Cooling Water," 45, " Inspection of Cooling Water System,"

and 46, " Testing of Cooling Water System," are not applicable.,

Based on the above, we conclude that the condensate and

feedwater system meets the requirements of General Design

Criteria 2/'and 4 with respect to its protection against

natural phenomenar missiles and environmental effectse and
1

i s, therefores acceptable. The condensate and feedwater |

system complies with the acceptance criteria of SRP Section

10.4.7.
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,

OPEN ITEMS CONTAINED IN THE DRAFT,

| SAFETY EVALUATION REPORT

|

3.4.1 The applicant should show that all safety-related equipment in the
9.4.1 control building is protected against flooding resulting from a

moderate energy line break.

' 3. 5.1.1 The applicant should consider the effect of missiles resulting from
3. 5.1. 2 rotating equipment (including fans) on safety-related equipment

inside and outside of containment.

3.5.1.1 The applicant should consider the potential for falling missiles and
3. 5.1. 2 the effects of these missiles on safety-related equipment inside and

outside of contaiment.

3.5.1*.1 The applicant should justify the conclusion that valve bonnets,
3. 5.1. 2 thermowells, nuts, bolts, studs and valve stems would not affect

safety-related components and systems.

3.6.1 The applicant has not completely analyzed the rupture of high energy
piping systems for the effects of pipe whip, jet impingement and
the resulting environmental conditions on safety-related systems'i

and components.

_3M, The applicant has not yet provided the results of a compartment
-

flooding analysis due to cracks in moderate energy piping systems.
" 3.6.1 Detailed information regarding the applicant's analysis involving

effects of a main steam line break in the steam tunnel should be
P provided for our review.7

4.6 The applicant must commit to test the scram accumulators periodically<

'/ to assure scram capability for at least 20 minutes in the event of
loss of both CRD pumps.

,

'N,

~ ) 4. 6 The applicant must show that the scram function is maintained in
-

,,

'y the event of slowly decaying air pressure to the scram discharge;

inlet and outlet valves.

'd. 2. 5 ' !? The applicant must specify the limiting conditions for operationL"
~

~

P related to availability of leakage detection methods.,

'
5.2.5 The applicant should justify that the use of the containment floor

'

'.. drain sump will-provide an accuracy of leak rate measurement of,'j 1 gpm or better and the capability to detect a leakage rate of
'

,

, j 1 gpm in less than one hour.,

'
../,

5.2.5 i The applicant should provide further information to show how leakage
.

// s into other systems connected to the reactor coolant system is
; v % detected and should show that the leakage detection system will be'

capable of detecting a leak rate of f gpm or less through the3 j
A*

.,' system. isolation valve (s) foming the boundary with the reactor coolant
s.

-
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5.2.5 The applicant should verify that all systems which are part of the
RCPB leakage detection system are accounted for and that the FSAR
is revised, accordingly.

6.7 The applicant must specify the MSIV leak rate to provide assurance
that the MS-PLCS system can operate at the specified leakage rate.

6.7 The applicant must specify the differential pressure the MS-PLCS
system will have to maintain between the reactor vessel and main
steam line. ~

9.1.1 The applicant must provide further information to show the times
and conditions under which the solid covers over the new fuel will
be removed. The applicant must show that a K,ff in excess of 0.98will not be attained in the new fuel pool..

9.1.2 The applicant must provide a criticality analysis to confinn the
criticality limits to be attained in the spent fuel storage
facility.

9.1.3 The applicant should provide the number of fuel assemblies and
frequency assumed for a " normal" refueling.

9.1.3 The applicant should show that spent fuel in the containment pool
can be cooled in the event of a design basis accident combined with
loss of offsite power and the most adverse single failure.

9.1.3 The applicant should describe, fully, the interconnection between
the RHR system and fuel pool cooling system.

9.1.3 The applicant should show that fail'ure of a syphon breaker will
not cause a reduction in the spent fuel poo' water level below
10 ft. above the top of the active fuel.

9.1.3 The applicant should explain why syphon breakers are not required
for the dryer storage pool.

9.1.4 The applicant should show that the fuel building bridge crane cannot
damage the spent fuel, spent fuel pool or spent fuel cooling system.

! 9.1.4 The applicant should explain provisions for cooling the maximum num-
ber of spent fuel assemblies in the transfer tube and how cooling
is maintained if subassemblies become lodged in the tube. The
possibility of coolant drainage from the transfer tube should also
be discussed.

9.1.4 The applicant must provide an analysis to show that the maximum
kinetic energy resulting from the fall of any object handled by,

) the light load handling system over spent spent in containment or
|

| in the fuel building will not exceed that obtained from the fall
; of a fuel assembly and its handling unit.
1

9.1.5 The applicant should verify that the polar crane will not be movedi

| over stored fuel when refueling is not in progress.
~ - - -- - L---
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9.1.5 The app 1tcant should show that the polar crane meets Position C.5
of Regulatory Guide 1.13 with regard to the effect of a potential
load drop on spent fuel in the containment pool.

9.1. 5 The applicant has not provided a spent fuel cask drop analysis to
verify that a cask drop does not result in unacceptable damage to
the spent fuel storage facility or to safety-related equipment.

9.1,5 The applicant should show the effects of polar crane drops in which
loads could drop into the reactor vessel.

9.1. 5 The applicant must implement the requirements of NUREG-0612 before
a license to operate can be issued.

9.2.2 The applicant must show that the safety-releed portion of the RPCCW
will not fail as a result of damage due to internally generated missiles.

9.2.2 The applicant must show that the safety-related portion of the RPCCW
is protected against the effects of flooding pipe whip and jet
impingement resulting from high energy pipe breaks.

9.2 3 The applicant should sh w whether the makeup water treatment system
is maintained at a higher pressure than contiguous systems under
all conditions, including a design basis accident or loss of off-
site power. If not, the applicant must explain how, as the result
of a seismic event, adjacent or contiguous safety-related systems
(including the control building chilled ' water system) and control
room personnel are protected against the intrusion of radioactive,

water which has passed into the makeup water system, in order to
comply fully with Position C.2 of Regulatory Guide 1.29, " Seismic
Design Classification."

9.2.5 The staff is reviewing the applicant's calculations to show that9.2.7 the ultimate heat sink and standby service water system can provide
the necessary heat transfer capability under emergency conditions
in order to comply with the requirements of General Design Criterion
44.

9.2.6 The applicant must show that a crack in the supply line to the RCIC
and HPCS pumps does not prevent satisfactory operation of these
pumps or constitute a danger to other safety-related systems.

9.2.6 The applicant has not addressed the consequences of catastrophic9.3.3 failure of a condensate storage tank, related to possible flooding
of any safety-related equipment.

9.2.8 The applicant has not demonstrated that all safety-related systems
are protected against flooding in the event of a leak or rupture
oftheTurbinePlantComponentCoolingWater(TPCCW) System.

i
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.The applicant has not demonstrated that all safety-related systems9.2.9 are protected against flooding in the event of a leak or rup;ure
of the Ventilation Chilled Water System.

The applicant should demonstrate that all safety-related systems are9.2.11 protected against flooding resulting from a break in or a rupture
of the Cooling Tower 14akeup Water (CTMW) System.

The applicant must provide information to show the safety class of9.3.1 the interface between the PVLCS and safety / relief valves.

The applicant should show how the safety-related comprested air
supply meets the criteria of ANSI MC 11.1-1976 with regard to9.3.1

dewpoint, oil or fydrocarbon content and corrosive or hazardous
contaminant content.

The applicant should comit to periodic testing (at least yearly) "

9.3.1 of the compressed air to the safety / relief valves to assure com-
pliance with the standards of ANSI MC 11.1-1976

"

The applicant should provide drawings and narrative to complete the9.3.3 description of the equipment and floor drainage systems.

The applicant must show that the worst single failure of the radia-9.4.1 tion detection system in tge control building ventilation system,
will not allow entrance of radioactive material into the control
room.

The applicant should justify not using the charcoal filtration
train in the main control room air conditioning system in the event9.4.1
of a chlorine release. as recommended in the guidelines of
Regulatory Guide 1.95.

.

The applicant should provide drawings and narrative to complete the9.3.3 description of the equipment and floor drainage systems.I

The appliant must show that the worst single failure of the radia-9.4.1 tion detection system in the control building ventilation system
will not allow entrance of radioactive material into the control

i

room.

The applicant should provide details to show how the charcoal9.4.1 filtration unit in the main control room air conditioning exhaust9.4.2 and fuel building ventilation system complies with the guidelines
of Positions C.2.a through C.2.f and C.2.k of Regulatory Guide 1.52.,

j
The applicant should show hcw a record of pressure drop and flowf 9.4.1 rate through the critical elements of the charcoal filtration units

| 9.4.2 in the main control room air conditioning exhaust and the fuel'i building ventilation system is maintained in accordance with the
I guidance of Position C.2.g of Regulatory Guide 1.52.i

The applicant should verify that the use of the testing methods.

I; 9.4.1
of the Associated Air Balance Council for leak tests in the ductsj 9.4.2
of the charcoal filtration units in the main control room air
conditioning exhaust and fuel building ventilation system is
equivalent to compliance with Position C.2.1 of Regulatory Guidei

1.52.l,

s
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9.4.1 The applicant should correct the FSAR and P&ID to indicate the
location of the standby switchgear rooms air conditioning system.
The applicant should explain whether there is any significance of*
two separate air intake lines to battery room 1C while Rooms 1 A
and 1B have only one.

9.4.1 The applicant should show the crossties (on the P&ID) in the corr
trol building chilled water system used to provide emergency cooling
by means of the standby service water system in the event of failure
of the chillers and/or chilled water recirculating pumps. The
condenser cooling water pumps should also be added to the P&ID.

,

9.4.3 The applicant should explain whether the radwaste ventilation system
is shutdown imediately upon a high radiation signal or if an
administrator must make a decision to shut it down.'

9.4.3 The applicant should explain what effect the failure, in the open
position, of the single damper in the radwaste ventilating system
exhaust duct would have in the event of a high radiation signal.

9.4.3 The applicant must show, in detail, how the charcoal filtrations
9.4.4 units in the radwaste building ventilation system and turbine building

ventilation system comply with the guidelines of Positions C.l.a ,

through C.1.d, C.2.a. C.2.b, C.2.c and C.2.e of Regulatory Guide |

1.140. ,

9.4.3 The applicant must verify that use of the methods of the Associated
9.4.4 Air Balance Council in the performance of leak tests in the ducts

of the charcoal filtration units in the radwaste building ventila-
tion system and turbine building ventilation system is equivalent
to compliance with Position C.2.f of Regulatory Guide 1.140.

9.4.3 The applicant should show that no single failure of the isolation

dampers between the auxiliary building) ventilation system exhaust
*

and standby gas treatment system (SGTS during either nomal
operation or accident conditions will damage or defeat the SGTS so,

that it could not fundtion as required.

9.4.3 The applicant should clarify the FSAR to show what equipment is con-
tained in the three safety-related pump rooms served by unit coolers
in the auxiliary building ventilation system.

the quality group and seismic standards
The applicant should verify (including fans) in the auxiliary building9.4.3
to which the unit coolers
ventilation system are designed. The applicant should add this
information to Item XXXI of Table 3.2-1 and should verify the rest
of Item XXXI.

9.4.3 The applicant should show the area served by each cooler in the
auxiliary building ventilation system on the applicable P&ID.,

9.4.3 The applicant should provide justification for any areas in the
auxiliary building not cooled in the event of a DBA or high

! radiation signal.

I 9.4.3 The applicant should show how the auxiliary building temperature
will be maintained at 40*F during the winter and how this minimum
temperature would pemit normal operation and maintenance.

i .
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9.4.3 The applicant should show how the portion of the auxiliary building
ductwork conveying exhaust air to the standby gas treatment system
in the event of high exhaust radiation signal complies with the
guidelines of applicable portions of Position C.? of Regulatory
Guide 1.52.

9.4.4 The applicant should include the self-contained air conditioning
system for the turbine building sample room on the appropriate
P&ID.

9.4.4 The applicant must show that the turbine building ventilation system
complies with the provisions of Positions C.2 and C.3 of Regulatory
Guide 1.29.

9.4.5 The applicant should show how the desired temperature range is main-
tained in the diesel generator rooms during all operating and
accident conditions and how damage from freezing is prevented in the
winter when the diesel generators are not operating.

9.4.5 The applicant must show how the desired temperature ranges are main-
tained in the standby service water switchgear and pump rooms during
the winter. In addition, the applicant must show how the desired
humidity range is maintained in the switchgear rooms.
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ENCLOSURE 3

EXAMPLES OF P&ID ILLEGIBILITY

1. Figure 9.1-23a, Area D-11 - Do those arrows refer to drawing 9.2-7a, c.
' or e.

2. Figure 9.2.1.c - Part of Note 1 is obliterated and cannot be distinguished.
Many nunbers, letters are so blurred as to be illegible.

3. ' Figure 9.2-2a, Areas G-5 - Arrow to reactor building equipment drains -
What figure does this refer to?

4. Figure 1.7-2b - What is the difference between the two plugs in the lower
left hand corner (one is vinyl, one nylon)?

5. Figure 9.2-8a, Areas B-11, D-11. F-11, G-ll. What figures do the arrows
show? Two appear to be 9.3-6a or 6c, two 9.3-6d.
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