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ENCLOSURE 1

DRAFT SAFETY EVALUATION REPORT

RIVER BEND STATION

S.6.1 Jassrn Lavell lEloadl.Dasigo (Llood Prataciioad
The water Level (flood) design was reviewed in accocrdance
with Section 3.4.1 of NUREG-0800 (SRP). An audit review
of each of thes 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 saction. 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 floodings, 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

radicactivity.

The applicant has established plant grade at elevation 94

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 1.5%.
"Design Basis Floods For Nuclear Power Plants,” as dis=-
cussed in Section 2.4 of this SER. The calculation of lLocal
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. Further, the structures are provided
with waterstops in all construction jcints below the Design

Basis Flood Level.

Within these structures, protection against internal flood~-
ing from failures in fluid piping systems as identified in
the guidelines of Branch Technical Positiong ASB 3=1, "Pro-
tection Against Postulated Piping Failures in Fluid Systems
OQutside Containment," is provided by placing critical equin-

ment in watertight cubicles. This matter is discussed in
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more detail in Sactions 3.6.1 and 9.3.3 of this SER. How-
ever, the applicent has not considered the effect of a break
in a moderate energy Line within the control building. CThe
applicant must show that 3Ll safety related equipment in

the control building is protected against flooding as a

result of a moderate energy lLine within the control

buiLdinél-13gg:&=======ﬂ=ﬁ=é-nﬁ=ihﬁ==££#?}

Based on our review of the des%gn criteria and basesr, and
of the safety classificatior of safety=-related structures.,
systems, and components necessary for a safe plant shutdown
during flood conditions, we conclude that the design of

the facility provides adequate protection against flooding
as a result of the PMP which will attain a Level of 95 ft.
1 inch. (Compliance with Regulatgry Guides 1.59, "Design
and 1 102, "Fload Prodectiontor Huclkear Power Plan?s”
Basis Flocods For Nuclear Pocwer Plants,'Ais 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

acceptable since the water Level (floocd) design does not

comply with the requirements of SRP Section 3.4.1.
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Internally Generated Missiles (Outside Containment)

Internally Generated Missiles (Qutside Containment)
were reviewed in accordance with Section 3.5.1.1 of
NUREG-0800 (SRP). An audit review of each of the
areas lListed in the "Areas of Review" portion of the
SRP section was performed, according to the juidelines
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 (Qutside Containment) with respect

to the applicable regulations of 10 CFR 50.

General Design Criterion 4, "Environmental and Missile

Design Bases," requires that plant structures, systems,
and components regquired for safe shutdong be pro-

tected against damage from postulated missiles associ=-

- dama
ated with plant operation or when such 4&++JE% could
Inoperabilify of fhese systems and/or 7o
lead tofoffsite radiological consequences. The

missiles outside containment considered in this
evaluation include those missiles generated by
rotating or pressurized (high energy fluid system)
equipment. Protection is provided by any one or a
combination of compartmentalization, barriers, separa-
tion, and equipment design. The primary means of pro-

viding protection to safety-related equipment from
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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 radic~-
active release in accordance with the guidelines of
Regulatory suide 1.13, "Spent Fuel Storage Facility

Pesign Basis," 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 nressurized equip-
ment is incomplete since only missiles from the main
turbine u?re considered. The applicant did not pro-
vide sufficient justification for not taking into
account such items as valve bonnets, thermowells, nuts.,
bolts, studs and valve stems as possible missiles.

(The applicant should justify this position.) We are

also concerned with possible failure of fans and the
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possibility of fan blades becoming missiles in the
heating, ventilating and air conditioning systems
reviewed in Sections 9.4=1 through 9.4.5 of this

SER. U(The applicant should justify the position

that parts of fans rotating at high sneed 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,
"Protection Against Low-8rajectory Turbine Missiles,"

is discussed in Section 3.5.1.3 of this SER.

We have reviewed the adequgcy 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 missiles
outside containment. We conclude that the design is
in conformance with the guidelines of Regulatory

Guide 1.713 as it relates to protection of spent fuel
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from internal missiles. However, until the gquestion
of potential missiles such as valve bonnets, thermo-
ueLLs’vaLve stems, and gravitaticnal missiles parts
of fans is resolved, we cannot find that the appli=-
cant's design is in conformance with the require=
ments of General Design Criterion 4. Therefore, we

. !
cannot concludesthe applicant's submittaLAzcceptabLe.
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+3.1.8 Intarnally GCenerated Missi (Insi ntainmen

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
areas lListed in the "Areas of Review" portion 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 Internally
Generated Missiles (Inside Containment) with respect

to the applicable regulations of 10 CFR S0.



ALL plant structures, systems, and components inside
containment whose failure 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 componentss
pressurized componentss, 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 lLines or rotating machinery. The upper contain=-
ment pool walls also provide protection from potential
internally generated missiles. Thus, the guidelines

of Regulatory Guide 1.13, "Spent Fuel Storage Facility

Design Basis," are satisfied.
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The information provided by the applicant does not
addresss in detail, missiles resulting from the
failure of pressurized equipment such as valve
bonnetss, thermo-ells;nuts: boltss studss and valve
stems. Iihe applicant should justify the position
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 a probleg (The applicant
should also address the concern that failure of fans
within containment could result in missiles which

could endinger safety-related equipment.)

The applicant must provide further information to
address the concerns of potential falling missiles,
potential missiles generated by pressurized egquipment
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 internall,
generated missiles inside containment to be accaptable
nor that the design complies with the criteria of

SRP Section 3.5.1.2.
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3.5.1.6 Migsiles Genecated by Natural Phanonsnd

The secticn of the FSAR regarding missiles generated by
natural phenomena was reviewed in accordaince with Section
3.5.17.4 of NUREG=-0800 (SRP). An audit review of each

of the areas lListed in the "Areas of Review" portion of
the SRP section was performed, according to the guide~-
L‘nes orovided 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 SO.

General Design Criterion 2, "Design Bases for Protection

Against Natural Phenomena," requires that structures.,
systems and components essential to safety be designed
to withstand the effects of natural phenomensa, and
General Design Criterion 4, "Environmental and Missile

Design Bases,"” requires that these same plant features
be protected against missiles. The missiles generated
by natural phenomena of concern are trose resulting from
tornadoes. The applicant has identificd a spectrum of
missiles for the tornado regicn in which the site is
located (Region I) as identified in Regulatory Guide

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

The spectrum includes the weight, velocity and impact
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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, therefore.,
acceptable. A discussion of the protection afforded
safety-related equipment from the identified tornado
missiles including compliance with the guidelines of
Regulatory Guide 1.117, "Tornado Design Classification,"
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 upon our review of the tornado missile spectrum.,

we conclude that the spectrum was properly selected and
meets the regquirements 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'u1th respect to identification of missites
generated by natural phenomena and is, therefore., accept=
able. The tornado missile spectrum complies with the

acceptance criteria of SRP Section 3.5.1.4.
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Structuress, Systems, and Components To Be Protected

Erom Externally Genscated Missilas,

Structures, systems and components to be protected

from externally generated missiles was reviewed in
accordance with Section 3.5.2 of NUREG~-08C0 (SRP).
An audit review of each of the areas lListed in the
"Areas of Review" portion of the SRP section was
performeds, according to the guidélines provided in
the "Review Procedures” portion of the SRP section.
Conformance with the acceptance criteria formed the
basis for our evaluation of the structures, systenms
and components to be protected from internally gene~-
rated missiles with respect to the applicable regu~-

Lations of 10 CFR SO.

General Design Criterion 2, "Design Bases for Pro-

tection Against Natural Phenomena.,”" requires that all
structures, systems and components essential to the
safety of the plant be protected from the effects of
natural phenomena, and General Design Cri;;rion 4,
"Environmental and Missile Design Bases," reguires

that ®all structuress systems and components essential

to the safety of the plant be protected from the effects

e
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of externally generated missif\}. 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 in Section 3.5.1.4 of this SER.

The applicant has identified all safety-related
structuress 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
;arth. 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



Regulatory Guide 1.27 is discussed in Section 9.2.5

of this SER.) Thuss the requirements of General
Design Criteria 2 and & with respect to missile pro-
tection and the guidelines of Position C.2 of Regu~
Latory Guide 1.13, "Spent Fuel Storage Facility Design

Basis," Positions C.2 and C.3 of Regulatory Guide 1.27.,
"UlLtimate Heat Sink for Nuclear Power Plants.," and
Positions C.1, C.2, C.3 and the Appendix of Regulatory
Guide 1.117, "Tornado Design Clsssification.,”" con-
cerning tornado missile protection for safety-related
structuress, systems and components including stored
fuel and the ultimate heat sink, are met. Protection
from low trajectory turbine missiles, including com=-
pliance with Position C.1 of Regulatory Guide 1.115,

"Protection Against Low Trajectory Turbine Missiteﬁb"

is discussed in Section 3.5.1.3 of this SER.

Based on the abover we conclude that the applicant's
identification of safety-related structures, systems

and 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 compiiance 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 frcm
tornado missiles. The applicant has identified the

structures, systems and components to be protected

from externally generated missiles and the protectioq
— fy!q,'i--ignia-

provided in the plant design, SBms et

The design of the River Bend-facility for providing
protection from tornado generated missiles meets the

acceptance c~iteria of SRP Section 3.5.? nd,nwﬁw'

o necagate
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Protection Agajnst Dynamjc Effects Associated With The
Postu Rupture of Pioing (Outside Containment)

Protection against dynamic effects associated with the

postulated rupture of piping (Qutside tontainment) was
reviewed in accordance with Section 3.6.71 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. Confcrmance 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 Design Criterion 4, "Environmental and Missile

Design Bases,” 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 Qutside

Containment.” The applicant has identified all high

-16~
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and moderate-energy ~iping systems in accordance with
these guidelines and has also identified those
systems requiring protection from postulated piping
failures. The plant design accommodates the effects
of postulated pipe breaks in high energy fluid piping
systems outside containment with respect to pipe whipes
jet impingements, and other environmental effects, and
the effects of postulated cracks in moderate-energy
fluid systems outside containment with respect to

jet impingement,. flooding and other environmental
effects. The means used to protect safety-related
Systems'and components throughout the plant include
physical separations enclosure in suitably designed
structures or compartments, drainage systems., pipe
whip restraints, equipment shields, and necessary

equipment and environmental qualification.

The applicant has not completed the analysis of the
rupture of high energy piping systems, specifically.»
the high pressure core spray (HPCS), reactor core
isolation cooling (RCIC), reactor water cleanup (RWCU).
main steam, feedwater, and recirculation systems.

(The applicant has stated that the complete analysis

will be submitted in a future amendment.) For moderate
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energy systems, protection of safety-related systems
from the jetr, flooding and other environmental effects
due to critical cracks 1s 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
valvess 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-
lated nonmechanistic crack with an area equzl 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
also indic:ted that the MSIV closure is exvected to
terminate the blowdown from the reactor vessel at

5.5 seconds. (The applicant should provide detailed

18-



information from this analysis for our a-'eviem.DRAl i

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 complete, we
cannot complete our evaluation of whether the plant
design provides adequate protection for all systems
required for safe plant shutdown following poqqﬁlated
eventss including the combination of pipe failure and
single active failure. Further, Je cannot conclude
that thé plant's design meets the requirements of
General Design Criterion 4 and the criteria set forth
1{’§ranch Technical Position ASB 3-1 with regard to

the protection of all safety-related systems and
components from a postulated high“nergy or moderate®
energy Line failure. Therefore, 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 against the

dynamic effects associated with the postulated rupture
of piping cutside containment does not comply with the

acceptance criteria of SRP Section 3.6.1.

19



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 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 reactivity control systems with respect to the

applicable regulations of 10 CFR 50.

The control rod drive system (CRDS) and recirculation
flow control system (RFCS) are designed to control
reactivity during power operation. The RFCS controls
reactivity over a Limited range by changing the cociant
flow rate and concomitant coolant void content. The
CRDS can affect reactivity by the insertion or removal
of control rpds interspersed throughout the core which
contain a neutron absorber (poison). The CRDS i3
capable of controlling reactivity over a lLarge range
and serves to accommodate both the slow reactivity
changes caused by core burnup and the rapid changes
resulting from fast transients. The CRDS is the

principal mechanism for shutting the reactor <own

-ZOf
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safely and effectively. In the event cf the inability
of the CRDS to shut down the reactor, the standby liquid
control system (SLCS) may be used to pump 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
control rods in and out of the core. Each control rod
is moved by a separate hydraulic control unit (HCU).

A supply pbump provides each HCU with water from the
condensate treatment systenm. In the event the con-
densate treatment system is not available, the conden=-
sate storage tank is used as an alternate water source
for the CRDS. This water is used to cool the control
rods anc to move them in and out of the core. The
pump alsc provides water to a scram accumulator in each
hydraulic cohtrol 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 pressures:,

most of the water to scram is provided from the reactor

e
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vessel. A single failure in a hydraulic control unit
would result in the failure of only one rod. There is

a spare pump on standby, in the event of failure of the
operating pump. (The applicant must test the scram
accumulaturs 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 inlet and outlet valves will cause the control rods
to scrams, thereby protecting the reactor. (The applicant
must show that the scram function is maintained in the
event of slowly decaying air pressure to the scram dis-
charge inlet and outlet valves in order to comply with
the re‘uirements of General Design Criterion 23,

"Protection System Failure Mode.")

e
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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
partially or fully withdrawn during operation will be
exercised one notch at lLeast once each week. Control
rods will be tested for compliance with scram time
criteriar from the fulily withdrawn position, after each

refueling shutdown.

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 Llimits
postulated transients resulting from a single failure of
the CkDS so that acceptable fuel design Limits are not
exceededs as required by General Design Criterion 25¢
"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

-Z3f



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 subcritical under cold

shutdown conditions in the event the contrul rods cannot

bfe 1ns~rted. rcse :/ems Joken fo‘,e//er ,.,/,,,/Q Fhe re iremen’s

encra/ SJ” C'n eria 2 b, "/?cacﬁn,zv on Pre ?e/uoa/ af/!

‘bﬂldfq‘ /‘///I‘y,/ and 27, Comlloealff‘d 7‘7 C’on/f‘o/syfﬁﬂ

47 The CRDS is cgpabte of providing reactivity control
foLLOuing postulated accidents with an appropriate
margin for a stuck rod. This capability is demonstrated
by the leoss-nf-coolant accident and rod dropout analyses
presented by the applicant whichs, in turn, show that the
consequences are acceptable and core cooling is main-
taineds, as required by General Design Criterion 28,

"Reactivity Limits."
The appilicant 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. 1In additions, the plant
will comply with the applicable recommendations regarding
the control rod drive return Line (CRDRL) specified in
NUREG~U619, "BWR Feedwater Nozzle and Control Rod Drive

Return Line Nozzle Cracking," as follows:

(1) Equalizing valves will be installed between
the cooling water header and exhaust uwater
header.

(2) Flush ports will be installed on the exhaust
header in the event the exhaust header is
composed ¢f carbon steel pipinge

(3) The flow stabilizer Lloop will be composed of
stainless 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. (Howevers, 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



accumulators to assure scram capability for at least
20 minutes in the event of lLoss of both CRD pumpss in
order to comply fully with General Design Criterion

29.)

Testing of the control rod drive hydraulic system to
assure adecuate 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 foregoing, 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.
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5.2.5

R

Reactor Coolant Pressure Boundary (RCPB) Leaka

* ion
The reactor coolant pressure boundary (RCPB) lLeakage
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 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 evalu-
ation of the RCPB l(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
requirements of General Design Criterion 30,

"Quality of Reactor foolant Pressure Boundary."

Leakage is classified into two types = identified

and unidentified. Components such as valve stem
packings pump shaft seals, and flanges are not com=-
pletely Leaktight; this leakage is expected. Unidenti=

fied Leakage may be symptomatic of an uraxpected



- ‘.4\;,,
| RO ‘a
wiuirey G
v

failure of the reactor ccclant 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 23
different system designed to maintain this separations
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 gpnm)

and lLeakage 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; leakage within
containment, intersystem leakage and leakage outside
of containment which are discussed below. A fourth
sections also discussed belows covers testing of

leak detection methods.
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Increases in the fillup and or drasinout 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 50X of the normal backgrouna identified lLeakage.
Each sump system is provided with an alarm in the
control room which is designed to operatel when the
leakage rate reaches 25 gpm. In additions, the tam-
perature in the discharge LineX from each safety/
relief valve (SRV) to the suppression pcol is moni-
tored in the control room to detect SRV leakage; an
alarm in the control room is activated upon detection
of a Leaking SRV. This meets the guidelines of

Position C.7 of Regulatory Guide 1.4S5.

Leakage from the upper containment pool Lliner 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.

Sea
Leakage from the upper pool bellows wme®$® is monitored
by a flow transmitter located on the upper pool drain

line. Indication of flowrate is provided in the main
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control room with an alarm to indicate an excess

flow rate.

Unidentified leakage

Unidentified Leakage in the drywell is detected

by the following:

(1) Drywell floor drain sumpes

(2) Pedestal floor drain sumpe

(3) Drywell coolerss

(4) Airborne gaseous and particulate radicactivity

monitor.

The applicant stated that the unidentified leakage
rate is detected by the rate at which either sunmp
fills ups by the increase in flow rate of conden=
sate from the drywell cooler, or by the increase

in airborne gaseous and particulate radiocactivity.
The use of these methods (drywell floor drain sump.,
pedestal floor drain sump, drywell coolers., and
airborne gaseous and particulate radiocactivity
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 reasonabt’ be expected to
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shut the plant down. The airborne gaseous and
particulate radiation monitor is powered from a
1€ power source and is designed to seismic
assurs
Category standards, in order to .
functioning following an SSE. This complies with
the guidelines of Position C.6 of Regulatory
Guide 1-“5-

The FSAR states that "===the sensitivity of these

primary detection methods for unidentified leakage
within the drywell is 1 gpn uith;n one hour==-."
The applicant also states that an alarm is acti-
vated in the control room when the unidentified
leak rate reaches 5 gpms as measured by the fore-

going method(s), thus comply‘ng 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 sunmps
includes leakage from the control rod drives
(CRDs)» from valve flanges, from the component
cooling system, 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 lLevel inside
the reactor vessel and/or indication of high dry=-
well pressure; for a steam Line break downstreanm
of the steam flow measuring devices the break will
be detected by the increase in steam flow rate.
These breaks —~ay 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 cuntrol room with alarms
or annunci: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 S0X of the background leak rate
and that an alarm will be activated when the total
leakage rate reaches 5 gpm. (The applicant must

provide assurance that use of this sump will

-33-



provide an accuracy of lLeak 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 provisicns 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 %o 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 system, as part of the preventative main=-

tenance program.

Intersystem Leakage
Detection of lLeakage into systems connected to the

reactor coolant system and damage to those systems
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could result from intersystem leakage. The
systems of concern are:

a. High pressure core spray (HPCS) systems
b. Low pressure core spray (LPCS) system.,
c. Low pressure coolant injection (LPCI)
system (which also serves as the RHR
system)»
d. Reactor core isolation coolant system (both
water and steam turbine sides).
e. Seconijary side of reactor water cleanup
(RWCU) system heat exchancers (Reactor
plant component cooling witer (RPCCW) system).,
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
(RPCCW) return Line detects leakage from the two
RWCU heat exchangerss, from the seal coolers for
the RHR pumps and from the seal coolers for the
recirculation pumps into the RPCCW. In additions,

the applicant notea that leakage frcm the LPCS, //PCS)

«35-
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values result in annunciation in the control
room and isolation of the steam (ine(s)
involved. Thermocouples are installed in
equipment areas and in inlet and outlet venti-
lation ducts of equipment rooms for the RHR.,
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 tunnel, both
inside and outside of containment, 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.

Unidentified Leakage

Sumps are provided in the rooms outside of con-
tainment in which equipm at is lLocated that is
part of the reactor coclant pressure boundary.
The sumps collect/i unidentified and identified
leakage. Normal leakage to all sumps is identi-

fied during preoperational testing. Sump
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levels and sump pump cperation 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 th2 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 cond¥itons for operation
based upon this availabilityr, in order to
comply fully with the guidelines for Position

C.9.)

There are other sensors = temperature, pressure
and radiocactivity (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 lLeakage within
containment outside of the drywell. No dis-

cussion of these sensors is contained in this
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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 lLeakage detection

system are accounted for.)

I
Testing of Leak Detection Methods

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 sumpe
nethods'may be compared,

Channels may be compared when more than one
channel is used for any one detecticn methods,
Simulated signals may be used to trip monitors

designed for that purpose.

These provisions for testing for operability and

calibration cdmply with the guidelines of Position

C.8 of Regulatory Guide 1.45.

-39f
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Summary and Con;igsioga

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, "Seismic Design Criteria."
Failure of any of the other systems used to detect

RCPB leakage will not affect the airborne gaseous and
particulate radiation monitor, 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 2, "Design Basis for Protection Against Natural
Phenomena." The methods used for RCPB leakage detection
meet the guidelines of Positions C.1, C.3,» C.6+, C.7,» 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 Ce% of
Regulatory Guide 1.45. Thus. the System, does not comply
with the criteria of General Design Criteria 30,

"Quality of Reactor Coolant Pressure Boundary."

40~
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Without further information, as noted abover, we canno
conc lude that reactor coolant pressure boundary leakage
detection is acceptable. The reactor coolant pressure
bouncdary leakage detection does not comply with the

acceptance criteria of SRP Section 5.2.5.



6.7

Main Steam Positive Leakage Control SysiaDd

The main steam positive leakage control system (MS-PLCS) was
reviewed in accordance 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 CFR’ID.

The main steam positive leakage control systen (MS-PLCS) is
designed to control and minimize the releas2 of radiocactivity
which could lLeak through the closed MSIVs after a loess=of-
coolant accident. The system consists of two separate and
redundant subsystems. One subsystem functions to maintain
the steam lLines between the outboard MSIVs and the inboard
MSIVs and the corresponding drain Lines at a modest posi=
tive air pressure following system actuation. The other
subsystem functions to maintain the steam lines between

the outboard MSIVs and the main steam line shut-off valves.
and the outboard MSIV's drain Lines and valye 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

manually and simultaneously.

-42-
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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 lLeakage control system. These cocmpressed 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 lLeakage control system is designed
to be manually initiated twenty minutes after a postulated
design basis Loss-of=-coclant accident in accordance with
Position C.7 of Regulatory Guide 1.96, "Design of Main Steam
Isolation 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 gathering, decision making and action, and is con=-
sistent with the time required for main steam Line pressurs

decay following a postulated lLoss-of-coolant accident.

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

that the portion of the MS-PLCS piping that connects to the
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main steam Line between the inner and outer containment iso-
Latfon valves is designed in accordance with seismic Category
I and Quality Group A criteria in accordance with the
criteria of Posttton C.? of Regulatory Guide 1.96. Thus.,
the MS-PLCS meets tﬁe.requirements of General Design
Criterion 2 stnce the system is designed in accordance with
the requirements of Regulatory Guide 1.29, Position C.1 and
Regulatory Guide 1.26, Position C.17. The system would be
called on to function ¥n the event of a loss-of=-coolant
accident CLOCA) and ts designed to be capable of performing
its safety function under the expected LOCA environmental
conditions approprtate to the system equipment location
‘refer to Section 3.17 of this SER) and in tne event of a
single active failure, thus complying with Position C.3

of Regulatory Gutde 1.26. The components of each subsysten
are protected By separation and harriers against potential
missiles generated inside and outside of containment, and
dynamic effects assoctated with pipe breaks so that their
function would not be fmpaired under postulated LOCA condi-
t fons, thus complyping with the criterta of Posttion C.2 of
Regulatory Guide 1.26. In additions, no single active
failore can affect the integrfty or operability of the main
steam lines or main steam isolation valves, thus complying

with the criteria of Position C.4 of Regulatory Guide 1.96.
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In this way the MS-PLCS complies with the requiremuam

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 nov submitted an acceptable
MSIV allowable leak rate.] Therefore, we cannot oe sure
that enough compressed air can be provided to maintain the
desired pressure in the MS-PLCS system. Conseguently, 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 designeq to comply with standards
applicable to engineered safeguards components (Class 1E).
In this way the MS-PLCS complies with the requirements of

Position C.8 of Regulatory Guide 1.96.
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main steam Line pressure is higher than the pressure inter=-
Ock setpoint, thus preventing the MS-PLCS from being
damaged by high pressure. A pressure control valve main=-
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vessel and main steam Line. (The applicant must establish
this differential pressure.) In the event of high flow or
lLow pressure differential, an alarm is sounded. Further

in automatic isolation of that part of the MS-PLCS. This.,
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 applican
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rmines the required differential pressure.
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ion 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 medium

does not result in stresses adversely affecting the integrity
or ,cserabitity of the main steam Lines or main steam iso-
Lation valves nor induce lLeakage 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 (.12 of Regulatory Guide 1.96.

The MS=PLCS complies with the requirements of General Design
Criterion 2, "Design Bases for Protection Against Natural
Phenomena.," by meeting the guidelines of Position C.1 of
Regulatory Guide 1.29. The MS-PLCS comnlies with the
criteria o}'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-
fores we cannot determine whether the MS-PLCS complies fully
with the requirements of General Design Criteria 54, "Piping
Systems Penetrating Containment.” Therefore, the system

does not comply with the requirements of SRP Section 6.7.
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(5) Compressed gas systems.,* Eri
(6) Standby Liquid control system., “RA :
(7) Control room heatings, ventilating and air conditioning.*
(8) Spent fuel pool heat ventilating and air conditioning}‘-'*

(9) Auxiliary and radwaste area ventilation.*

(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) Dcomestic water and sanitary drains and disposals
(4) Condensate storage facilities,

(5) Turbine plant component cooling water.,

(6) Ventilation chilled water.,

on ofth e sys ' are’ng @/\.

of »sten required

**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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(7)
(8)
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(10)

Cooling tower aakeup water.,
Equipment and floor drainage.,
Turbine building ventilaticn.
Miscellaneous buildings heating.

conditioning.

ventilating and air
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Fuel Storage Facility

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”" portion 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 (30X of a core load)

and includes the new fuel assembly storage racks and
the concrete storage vault that contains the storage
racks. There is no sharing of storage space.
Therefore, the requirements of General Design Criterion
S, "Sharing of Structures, 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 Critericn 2, "Design
Bases for Protection Against Natural Phenomena.," and
the guidelines of Regulatory Guide 1.29, "Seismic

Design Classifications" 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 and

3.6.1 of this SER).

The facility is designed to store unirradiated, low
emission fuel assemblies. Accidental damage to the
fuel would release relatively minor amounts of radio-
activity that would be accommodated by the spent fuel
area ventilation system. Thuss the requirements of
General Design Criterion 61, "Fuel Storage and Handling

and Radioactivity Control.," are satisfied.

$3e
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The racks are designed to preclude the inadvertent
placement of @ new fuel assembly in other than the
prescribed spacing = a center-tc-center spacing of
12.25 inches between rowss 7.00 inches within rows.
This spacing permits the stored new fuel to be main-

tained with K p equal to or Less than 0.95 when dry

ef
or completely flooded with water. The applicant
noteds however, that the new fuel racks were not
designed for optimum moderation; for exampler foam

or mist. As 3 result, a Keff less than or egqual to
0.98 cannot be assured uithﬂlompletely filled array

of fuel assemblies in the racks with the highest
anticipated reactivity. Therefore, the applicant has
proposed solids noncombustible wNENESSSHW covers over
the fuel and administrative controls to preclude the
entrance of foam or mist which TeetTTtIN could
result in a K ¢ greater than 0.98. CLThe applicant

ef
must provide assurance that Keff 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

will be removed should be addressed.l]
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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, 61, as they
relate to new fuel protection against natural phenomena,
missiles, shared functionss, 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 cptimum moderation in order to show com=
pliance with General Design Criterion 62, "Prevention

of Crivicality in Fuel Storage and Handling."

Therefore, we cannot find that the qppLicant's sub-
mittal regarding new fuel storage is acceptable. The
design for new fuel storage does not comply with the

acceptance criteria of SRP Section 9.1.1.
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9.1.2

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
guidel ines provided in the "Review Procedures” gportion 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
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 assemblies (30%X of a
full core). The high density storage racks in the fuel
building spent fuel storage pool have a capacity of 3,288

fuel assemblies (525% of a full core)?mﬁh



The structures housing the fuel building and containment

are designed to seismic Category I criteria as are the
storage racks and storage pools, pool Lliners, 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 Phenomena,” by com-
pliance with the guidelines of Regulatory Guides 1.13,
"Spent Fuel Storage Facility Design Basis," and 1.29.,

"Seismic Design ClLassification."

The spent fuel pools are not located in the vicinity of
any high=energy lines or rotating machinery. Therefore.,
physical protection by means of separation is utilized to
protect the spent 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 buiiding provides
protection against tornado missiles (see Section 3.5.2 of
this SER). Thuss the requirements of General Design
Criteria 4, "Environmental and Missile Design Bases.,"

and the guidelines of Regulatory Guide 1.17 are satisfied.
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aluminum with a fuel assembly nominal center—-to=cen
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-
<

~
-

-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 stored fuel and can
withstand the maximum uplift forces exerted by the fuel
handling machine. Thus, the requirements of General

Design Criterion 61, "Fuel Storage and Handling and Radic~

activity Controls" and the guidelines of Regulatory Guide

1.13 concerning fuel storage facility design are satis-
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fied. The design of the storage pools includes leakage
detection systems for indication of pool Liner Leakage.
water lLlevel monitoring systems, and radiation monitoring
systems. These features satisfy the regquirements 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 9.71.4 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 “uel from the effects of natural phenomena,
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
designs, 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 62.1

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.
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containing two S0X capacity pumps, two 50% capac'ity

filters and one 100% capacity mixed bed demineralizer

with post-demineralizer strainer.

The fuel pool cocling system is housed in the seismic
Cagegory I, 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

Natural Phenomena," by compliance with the guidelines
of Regulatory Guide 1.13 (Positions C.1 and C.2).,
"Spent Fuel Storage Facility Design Baseq’" 1.26
(Position C.2), "Quality Group Classificat%ons and
Standards for Water-, Steam-, and Radicactive-Waste~

Containing Components of Nuclear Power Plants," and
1.29 (Positions C.1 and C.2), "Seismic Design Classi~-

fication."

-60f




ORAT

The various components of the fuel pool cocoling systenms
are lLocated 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 lLocated within the fuel building.,
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 manner, 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 5, "Sharing

of Structures, Systems and Components.," are not

applicable.

Provisions have been made for routine visual inspection
of the fuel pool cooling system components. One fuel

pool cooling train is in operation at all times.



The spare train will be cperated periodically in
accordance with plant Technical Specifications.

Thuss the requirements of General Design Criteria 45,
"Inspection (f Cooling Water System.," and 46,

"Testing of Cooling Water System," are satisfied.
The nonsafety-related reactor plant component cooling
water system provides cooling water tc the fuel pool
heat exchanger under normal conditions. The maximun
normal heat lLoad is based on storage of 4.25 spent
cores. GSpace for an emergency core off-load is
available. Under normal refueling conditions, a
refueling batch will be placed in the spent fuel
pool 150 hours after reactor shutdown. Using the
reactor plant compeonent cooling water systems, the
pool temperature would be maintained at or belocw
129°F with one pusg and one fuel pool cooler in
operation which ic acceptable since it is lLess than
Jur acceptance criteriodn of a maximum temperature of

14C°%F for a "normal heat Lcad."

Under abnormal heat Load conditionss the reactor plant

component cooling water (RPCCW) system provides cooling



*

water to the fuel poocl heat exchangers. The maximum
abnormal heat load is based on a full core off-Lload
10 days after the lLast normal refueling outage and a
maximum storage Load of 4.25 cores (maximum storage
conditions). Under these conditions, the cooling
system will maintain the temperature of the water

at or below 156°F. 1If the reactor plant component
cocling water system is not availabler the safety~-
related standby service water system may be used to
cool the heat exchangers through the portion cf the
RPCCW piping to the standby service water system
which is desidid to seismic Category I and Quality
Group C standards for this purpose. While the FSAR
states that Branch Technical Position ASB 9-2,
"Residual Decay Energy for Light Water Reactors f.r

Long Term Coolings" was used to calculate the heat
loads, this cannot be verified because the size of

the retueling batch and frequency were not given by

the applicant. (The applicant should provide the
number of fuel gssemblies and fregquency assumed for

a "normal” refueling so that the heat load cal@glations

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, thereforers cannot verify that the spent fuel

pool cooling systems meet the requirements of General
Design Criterion 44, "Cooling Water," nor whether the
interconnecting piping is of the proper seismic cate-
gorys in accordance with the criteria of Regulatory

Guide 1.29, "Seismic Design Classification.”

ALL Llines that connect to the pool and extend below
the safe Level of the pool water (10 ft. above the top
of the fuel) are equipped with syphon breakers, check
valves or other means to prevent inadvertent pool
drainage. (The applicant must stow that the syphon
breaker design precludes failure so as to cause a
reduction in the leve! ~f the spent fuel pool in the

fuel building below 10 rt. above the top of the fuel.)
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(The applicant should explain why syphon breakers are

not reguired for the dryer storage pool.] Both of
these concerns must he addressed adequately in :rder
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 lLosses
due to leakage through the Liner and evaporation.
Emergency makeup is supplied by the redundant Loops

of the safety-related standby servics water system.

The nonsafetv-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 designeq to remove radionuclides to
maintain a safe working level in the associated fuel
building areas while retaining the radiocactive material

in the demineralizer and filter so as to comply with

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




Thuss the requirements of General Design Criterion 61,
“"Fuel Storage and Handling and Radiocactivity Control.,"
are met by compliance with the guidelines of Regulatory

Guide 1.13.

The system incorporated control rooms alarmed pool water
level» water temperature, and building radiation
level monitoring systems, thus satisfying the require-
ments of General Design Criterion 63, "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.
bs 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, missiles, pipe
break effects, inservice inspections functional
testings, radiation protection and performance
monitorings 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
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Friteria 44 and 61 and the guidelines of Regulatory
Guide 1.29 with respect to its ability to remove

decay heat and its seismic classification. Thereforers
we cannot conclude that the fuel pool cooling and
cleanup system complies with the acceptance criteria

of SRP Section 9.1.3.



Fuel Mandlirng System (Sections Related toc Standard Reviey

Plan Section 9.1.4, “Ligh ndl i "

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" portien
of the SRP secticon 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 cf the

fuel handling system with respect to the applicable
regulations of 10 CFR 50. Note that a Light locad 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 tc 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 plLatform (which is provided for fuel
building fuel movement and servicing) or on the re-
fueling platform (which is provided for containment
pbuilding fuel movement and servicing). The inclined
fuel transport system is used to move new or spent
fuels, control rods and other small components between

containment and the fuel building.

The transfer operation (when utilizing the inclined fuel
transfer system) is an automatic sejuencing 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 would be adversely affected

by the presence of eithér ptatform. Compiiance 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 .f 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 applicant stated
that the fuel grapple hoist on the refueling platform
and both the main fuel hoist and monorail auxiliary
hoist en 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
trucks minimizge the possibility of 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 frcm 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. [Nevertheless.
because of the proximity of the crane to the spent fuel
pools the applicant should show that damage to the
¢rane is sufficiently Limited in the event of an SSE
so that either the crane retains its integrity or
failing that, that any parts of the crane becoming
dislodged would not result in damage to the spent
fuel, 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.] The fuel handling equip~-
ment is not required to function after an SSE. The
jib crane which is mcunted along the edge of the ccn=-
tainment fuel pool is used to aid in fuel movement in
the containnent by serving in the fuel preparation
area, thus leaving the refueling platform 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.

71~



Each unit of the plant has its own fuel handling
system and there is no sharing of facilities. Thuss
the requirements of General Design Criterion 5.,
"Sharing of Structuress, Systems and Components.” are

not applicable.

The entire system is housed within the fuel building
and the containment which are seismic Category I flood
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 of Regulatory Guide 1.29.,

"Seismic Design Classification," 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~-

ments, 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
Regulatory Guide 1.13, "Spent 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 fuel, to the spent fuel pool or to

the spent fuel cooling system, 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 Criterion 2, "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
discusseds 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 1.13, in compliance with the
provisions of General Design Criterion 61, "Fuel

Storage and Handling and Radiocactivity Control."]

The applicant notes (in FSAR Section 9.1.2) that the
design of the containment spent fuel storage facility
provides a subcritical multiplication facter (Keff =
0.95) for abnormal storage which includes dropping of

equipmer.t; however, for the new fuel building spent



storage facility, 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. CIn addition.
however, the applicant must provide an analysis to
show that the maximum kinetic energy resulting from

a fall of any object handled by the Ligﬁtload 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 acssembly and its

handling tool.J]

In view of the foregoings we conclude that the fuel
handling system is in conformance with the requirements
of General Design Cri1brion 5. However, we cannot

conclude that the system is in conformance with the



requirements of General Design Criterion 2, 61, and
62. Therefores we cannot find the applicant's sub~-
mittal to be acceptatle. The portion of the fuel
handling system related to handling of Light loads
does not comply with the acceptance criteria of SRP

Section 9.1.4.
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9.1.5  Fuel Handling System (Sections Related to Standard Rayisy
n 9.1.5) h i -~

The fuel handling systems (parts related to overhead handling
of heavy loads) was reviewed in accordance with Section 9.1.5
of NUREG-0800 (SRP). An audit review of eacn of the areas
Listed in the "Areas of Review" portion of the SRP section
was performed according to the guidelines provided in the
"Review Prqcedures" portion of the SRP section. Ccnformance
with the acceptance criteria formed the bases for our
evaluation of the fuel handling system (parts 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 Plants," were

used in Lieu of ANS 57.1 and 57.2.

NUREG-0612 was transmitted to the applicant for action by
generic NRC lLetters dated December 22, 1980 and February 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, procedures,

. 7
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operator trainings and crane inspections, _testing., and main-
tenance. The applicant committed to comply with these
interim actions. L[The staff will require that the applicant
implement the Y+med» guidelines contained in NUREG-0612

before any operating lLicense can be issued.]

The applicant has provided a discussion only of the portion
of the heavy load handling system dedicated tc the handling
cof fuel; thus is reviewed below.

Ersert
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 containment, respectively, both of
which are seismic Category I, flood and tornado protected
structures (refer to Sections 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 requirements. The containment polar crane

is used to move the portable refueling shield, drywell

heads, reactor vessel head, steam separator, and steam dryer»,
and is desigred to seismic Category I requirements. There~-
fore, the design meets the guidelines of Position C.1 of

a0
Regulatory Guide 1.29., "Soismic«&!*rgnjgtassification."
”
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The portion of the handling system dedicated to handling heavy loads

Insert

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 internals 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 lcads in the fuel building.

71Q
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The spent fuel cask pool is separated from the }uet storage
pool by a common wall with 2 gate. The s;ent 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 Jpped cask cannote.
therefore, 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

30 ft. [3he applicant is currently performing a spent fuel
cask drop analysis 3ad-polaissrinetoad—drop—analysis. to
verify that a cask drop er—tosd-iitop—iroa—tha-palars Crane—>
does not result in unacceptable damage to the spent fuel
storage facility or to safety-related equipment. Therefore.,
the cask trolley meets the guidelines of Position C.3 of
Regulatory Guide 1.13, "Spent Fuel Storage Facility Design
Basis." (However, the applicant should verify that the
polar crane will not e moved over stored fuel when refuel-
iny is not in progress, to meet the guidelines of Position
€C.3). (In additions, 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 4.,
"Environmental and Missile D»sign Bases.” In this analysis
the applicant should also consider the effect of a polar

crane load drop on the Level of water in the containment



spent fuel storage pool in order tc 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 Phencmena.”]
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 Storage and Handling and Radioactivity Control."

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
radiocactivity or production of vessel lLeaks. L[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.)

Based on the foregoing, 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 *hat 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 drops and 4 (with respect to dropped polar crane lLoads
acting as missiles), 61 (relating to reloasg of Pedeeeec—ai,
radicactivity). 1In addition, the applicant must implement

the #mat guidelines of NUREG-0612 before an operating



License can be issued. Therefore, we cannot find the
applicant's submittal to be aczceptable. The overhead heavy
loads handling system does not comply with the acceptance

criteria of SRP Section 9.1.5.



9.2.1

DRAr
Mormal Service Water Sysien (422

The normal service water system was reviewed in accordance
with Section 9.2.1 of NUREG-0800 (SRP). An audit review

of ezch of the areas lListed in the "Areas of Review" por-
tion of the SRP section relating to the nonsafety-related
system w.s 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 system
(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 residuat heat removal heat
exchangers when the standby service water systom is not

in use.
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The normal service water system consists of three pumps.,
each with a pumping capacity of 31,500 gpm. Two punmps
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
lLines 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 dquality Group C criteria (except for containment iso=-
Lation valves and associated piping which are designed

to seismic Category I, 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 isclate the normal ser-
vice water system from the standby service water system

are designed to the same criteria: seismic Category I,
Qua'lity Group C in eonfornance 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 Generat Design Criteria 2, "Design Bases for Natural



Phenomenz" by compliance with the guidelines of Positions

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

Classification.

A separate normal service water system is supplied for ea2ch
unit howevers the system need not comply with the require=-
ments of General Design Criterion S5, "Sharing of Strugtures.
Systems and Components.” since the SWS is not safety-related.
The normal service water system has no safety functicn,
therefores the requirements of General Design Criterion 44,
“Cooling Water," 45, "Inspection of Cooling Water Systems,"
46, "Testing of Cooling Water System” do not apply.

o
We *emd that the normal! service water system has been
designed in accordance with the applicable criteria of
Section 9.2.1 of the Standard Review Plan, "“Station
Service Water System" and that this system is, therefore.,

acceptable.
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9.2.2 Reactor Plant Component Cooling Water System (Reactor

Auxiliary Cooling Water System)

The reacto; 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 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 RPCCW
system with respect to the applicable regulations of

10 CFR 50.

The reactor plant component cocling water (RPCCW) system
includes pumpses heat exchangers, valves and pipings
exgansion tank, makeup piping and the points of
connection with other systems. The RPCCW provides
cooling water to the spent fuel pool heat exchangers.,
reactor recirculating pump seals, bearing and winding
coolers, reactor water cleanup pump coolers, reactor
water cleanup heat exchangerss process sampler coolers.,
control rod drive pump oil coolers, drywell sump

coolers and pump seal coolers during normal operation.

-84~
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The reactor plant component cooling water system is
mainly a8 nonseismics nonsafety-related system with

no functions necessary to-mitigate transients or
accidents and none necessary to achieve safe shut=-
down conditions. However, 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 systenm is
not available. These portions of the pipings togethesr
with the valves used to isolate the standby service
water system from the normal service water, are
safety-related and are designed to seismic Category I
and Quality Group C criteriar in accordance with
Positions C.1 and C.2 of Regulatory Guide 1.29,

"Seismic Design Criteria," 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. Thuss, the requirements of
General Design Criterion 44, "Cooling Water.," 45,

:[rwser:F

"Inspection of Cooling Water Systen'; are not applicable.

Inset aqqa 46, "‘Tq.shrlso,?Qoo‘m,s
Wate— S’qs‘\"em,
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When coperation of the standby service water system is
initiated in the event of an accident, the safety-
related portion of the RPCCW system is autcmatically
isolated from the nonessential portion of the RPCCW
system by redundant seismic Category I, Quality Group
C isolation valves. Redundant seismic Category I,
Quality Group B isolation valves are provided at the
RPCCW system piping containment penetrations. Thus»
the requirements of General Design Criterion 2,
“Design Bases for Protection Against Natural Phenomena.,"
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 punps; Thereforer, the standby service water
system will be able to cool the pump in une RHR train
and one fuel pool cooler in the evert of a single
failures thus providing the minimum cooling reeded 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 in Section 3.7 of this SER) and tor-
nadoes (as noted in Section 3.3 of this SER). There~
foresr the safety-related portion of the RPCCW systen

is in compliance with the criteria of General Design
Criteria 2, "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. ULC(The applicant must show
that the safety-related portion of the RPCCW will not

fail as a result of high energy pipe breaks.]

CIn 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.] Thereforer, we cannot conclude that the
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safety-related portion of the RPCCW conforms with the

"e

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 ir-lLeakage from radio-
active systems. Each unit of the plant has its own
RPCCW system. Thus, the requirements of General Design
Criterion S5, "Sharing of Structures, Systems and

Components.," are not applicabie.

Based 07 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 respeast to General
Design Criterion 5 in regards to shared functions

between units and that General Design Criteria 44, 45,
and 46 do not apply. Heweverr—ehe-applicant zust
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irvertory—dueto—PumprSEI( tailUlre as5 & rr;ui?—&#—Lﬂi§_--
of-siisiteo-—poweri—The applicant must also show con-

formance with the requirements of General Design

Criterion 4 regarding pogsible damage as a result of
high energy Line breaks. Therefore, we cannot find
the reactor plant component cooling water system to
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 Treatmen: System (Deminaralizad Maler Maksuds
-
- ’“i

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 performed, 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 S0.

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 capablLe of fulfilling the
normal operating requirements of the facility for accept-
makQupe Wotd W +the ro 7 Eaay ComPonent
ablihredundancy. The applicant st (& trat entry of poten=-
tially radicactive water into n mwm is precluded by
assuring a greater pressure for the makeup water treatment
system than in the potentially radiocactive sources to which
it discharges. L[The applicant should show whether this

greater pressure is maintained under all conditions, .aclud-

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

-90~
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nots 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 prctected against
the intrusion of radicactive water which has passed into
the makeup water system., in order to comply fully with
Position C.2 of Regulatory Guide 1.29, "Seismi= Design
Classification.l Conductivity of the water lLeaving each
demineralizer exchange unit is monitored continuously;
an alarm is sounded in the auxiliary control room to alert
the operators when the effluent 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.

However, the system has no safety-related function, and
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thereforesr the regquirements of General Design Criterion 5.,
“Sharing of Structures, Systems and Components” do not

apply. For the same reason, (no safety=-related function)
General Design Criteria 44, 45 and 46, entitled respectively.,
"Cooling Water," "Inspection of Cooling Water System,”

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

Based on the above, we conclude that the makeup water treat-
ment does not fully comply withk the requirements of General
Design Criterion 2 with respect to the nee- for protection
of other systems which are safety-related in the event of
failure of this system as a result of a seismic event
because it does not meet the guidelines of Position C.2 cof
Regulatory 1.29. Therefore, we cannct find that the appli-
cant's submittal with regard to the makeup water system is
acceptable. The makeup water treatment system does not

comply with the acceptance criteria of SRP Section 9.2.3.
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Domestic Water and Sanitarvy Drains and Disposal Systems

(Pg;ggl: and Sanitarz Water System)

The domestic water and sanitary drains and disposal
systems were reviewed in accordance with Section 9.2.4
of NUREG-0800 (SRP). An audit review of each of the

areas listed in the "Areas of Review'" portion of the
SRP section was performeds, according to the guidelines
provided in the "Review Procedures” portion of the SRP
section. Conformance with the acceptance criteria
oot odmbolow 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.

The nonsafety-related (Quality Group Ds nonseismic-
Category 1) 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
systemss, the domestic water supply system, provides

potable water to all instzlled plumbing fixtures.

-93-
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The water is pumped from deep wells by two operating
pumps; the system contains three pumps with the third
pump maintaine<d as a spare. The pumps alternate in
operation so all three pumps get equal wear. A
gontrolled amount of sodium hypochlorite is added to
the water in order to disinfect the well water. The
disinfected, 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 me&ns of two sewage punmps.
The waste treatment plant treats the sewage by
aeration after which the sewage is separated into
sludge and clarified Lliquide The sludge is ;rucked
offsite for disposal while the clarified Liquid is
chlorinated in a dry tablet chlorination unit and

then discharged into the storm drainage system.

The systems have no safety-related function. Since
these systems have no contact with systems which
contain radiocactive products or which could carry
radioactive products, the requirements of General
Design Criterion 60, "Control of Releases of Radio=-

active Materials to the Environment," are met .
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Based upon our reviews we conclude that the dome;tic
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 are, therefore, acceptable.
The domestic water and sanitary drains and disposal

systems comply with the criteria of SRP Section 9.2.4.




9.2.5

ULtimate Heat Sink

The ultimate heat sink was reviewed in accordance
with Section 9.2.5 of NUREG-C800 (SRP). An audit
resiew 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 ultimate heat sink €(UHS) 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 tower 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 1is designed‘so that each
conling tou;r can provide adegquate heat removal
capability tc 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 ccoling towers and basins are designed
to seismic-Category I requirements and are designed
to withstand the effects of floods and tornadoes.
thus complying with the guideline contained in
Position C.2.a of Regulatory Guide 1.27, "Ultimate
Heat Sink for Nuclear Power Plants.” The UNS can
withstand reasonably probable combinations of less
severe eventss, thus complying with the guideline
contained in Position C.2.c of Regulatory Guide 1.27
and with credible single failure of manmade structural
features, 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.
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The cooling tower fans are seismic Category I.,
Quality Group C. The UHS has four standby service
water Lines withdrawing water from the cooling tower
basin and two Lines returning waterr, thus meeting
the guidelines of Position C.3 of Regulatory Guide
By [ Th;s: the requirements of General Design
Criterion 2, "Design Bases for Protection Against

Natural Phenomena," and the guidelines of Regulatory
Guides 1.29 (Position C.1), "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
damage. The fan motors are enclosed in the missile-
protected concrete structure. Thuss, the requirements
of Generzl Design Criterion 4, "Environmental and

Missile Design Bases," and the guidelines of Regula-
tory Guide 1.117, "Tornado Design Classification,"

are satisfied.
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There is no sharing of UHS facilities between units.
Therefores the requirements of General Design
Criterion S5, "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 *rese analyses in order to
ascertain whether the UHS p /ides adequate heat
transfer capability to remove’;ggistgtat 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 Mississipni River by means
of a temporary pump and piping into the storage basin

or by the use of tank trucks to convey the river



water from the barge slips and the use of a new
drilled well whichs 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 tl.e abover we conclude tSat UHS meets the
requirements of General Design Criteria 2' 4, S5, 45,
and 46 with respect to protection against natural
phenom;naz missiles, environmental effects, shared
systems function, inservice inspection and functional
testing, and the guidelines of Regulatory Guides
1.27, 1.29, 1.102, and 1.117 and Branch Technical
Position ASB 9-2 with respect to seismic classifi-
cations, ultimate heat sink designncem and
flood and tornado missile protection. L[However, 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.] Therefore, 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.
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The condensate storage facilities were reviewed in a:cor-

dance with Section 9.2.6 of NUREG-0800 (S2P). An audit
review of each of the areas lListed in the "Areas of Review"
pertion 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 condensate

storage facilities with respect to the applicable regulations

of 10 CFR 50.

The nonsafety-related (Quality Group D, nonseismic Category
I) condensate storage and transfer 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 suppressicn pool. Additionally., the

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

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

ot 1 F
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HPCS) provides demineralized wates 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. Thuss, the requirements
of General Design Criterion S5, "Sharing of Structures.

Systems, and Components,”' are not applicable.

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 to 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 accun.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
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. Therefores, the

-j02~
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criteria o1 eneral Design Criteria 44, "Cooling Water," 45,

"Inspection _f Ccoling 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 systenms

are designed in accordance with the guideline of Position

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

as isolation boundaries between the condensate storage
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."
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1es of Positi
ulatory Gui .29, thus complyi
General ' Criterion 2.
the piping
actory operation ‘ HPCS and RCIC
failure or piping crack constitute
these other safety-related equipment in order
o comply with General Design Criterion 4, "Environmental

and Missile Design Bases.)" Therefore, we cannot conclude

hat the design of the condensate storage facilities is

eptable nor that the design complies with the acceptance

iteria of SRP Section 9.2.6.
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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 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 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
SER. The system’?:::g;ggsﬁiring accident and/or loss

of offsite power conditions. Under these conditions.,

it provides cooling to the following essential plant
components: standby diesel-generator coolers, HPCS
diesel-generator coolers, control building A/C chillers.,
RHR heat exchangers, RHR pump seal coolers, fuel pool
cooling heat exchangers, penetration valve leakage

control compressorss and unit cooler coils in the

containment and the auxiliary buildina. In addi.ions

-105-



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 aiarm. A separate

redundant SSWS is provided for each of the two units.

Thus, the requirements of General Design Criterion 5.
'

"Sharing of Structures, Systems and Components.," are

not applicable.

The SSWS consists of two independent piping lLoops per
unit Labeled "A" and "B", one of which is required to
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 rocnm
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 seisqic
Category I, Quality Group C requirements. Underground
piping of the SSWS, which connects the parts of the
system in these structuress, 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 the
nonsafety-related service water system. These shared
components, as well as the isolation valvess, are
designed in accordance with the guidelines of Quality
Group C and seismic Category I. Any valves which
serve as containment isolation valves, however, 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, "Seismic Design Classification.” Thus.,

the requirements of General Design Criterion 2,

f107-
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"Design Bases for Protection Against Natural Phenomena,"

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). Therefore, the
SSWS complies with the guidelines of General Design

Criterion 4, "Environmental and Missile Design Bases."

In the event of a DBA two standby service water pumpss
each powered by a different onsite essential (Class 1E)
power source are start;d. Only one is required in the
initial phases of a DBA. In the event one of these two
pumps fail when two are requireds, i.e., later in the DBA»
when the residual heat exchangers are needed to cool the
plant, another pump can be started manually.
¢;qjcya\adﬂohﬁb
The applicant has provided‘mﬁo show that the

SSWS is capable of transferring heat lLoads from safety-

related components to the ultimate heat sink under :TQbeﬂI&Eyzrtu,
Cord rtionS

n

in order to show ccmpliance with
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General Design Criterion 44, "Cooling Water." We are
reviewing these calculations and will report on the

results of that reviewe. I

The availability of the SSWS pumps is assured by periodic
functicnal tests and inspections as delineated in the
plant Technical Specifications. The system design also
incorporates provisions for accessibility tc permit in-
service inspection as required. Thus, we conclude that
the requirements of General Design Criterion 45,
"Inspection of Cooling Water System.," and 46, "Testing of

Cooling Water System," are satisfied.

Based on the above, 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
phenomenars environment and missiles, inservice inspection
and functional testing. C[We are reviewing the capability
of the system to transfer the required heat Lcads in
accordance with the requirements of General Design
Criterion 44.] Therefore, we cannot find the applicant's
submittal acceptable with regard to the standby service
water system. The system does not comply with the

acceptarice criteria of SRP Section 9.2.7.
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The norisafety=-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
T e : Proceguros
guidelines provided in the "Review Preceoedires' 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 appliceble

regulations of 10 CFR S4Q.

The TPCCW system is designed 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 nc interfaces with any
seismic Cateagory I systems and is not designed in accor=
dance with seismic Category I standards; therefore, Regu.a~
tory Guide 1.29, "Seismic Design Classification," is not
applicable except for Position C.2. UCIn order to meet the
guidelines of Position C.2 thus complying with the regquire~
ments of General Design Crite.ion 2, "Design Bases for Pro-
tection 8gainst Natural Phenomena.," the applicant must
demonstrate that all safety-related systems are protected
against flcoding in the event of a pipeline hreak in the

TPCCW =ystem.]
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Since the TPCCW system has no safety function nor inter=-
faces with a safety system, General Design Criterion 44,

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

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

Water System," do not applye.
The TPCCW system has no safety function and thus., the
requirements of General Design Criterien 5, "Sharing of

Structures, 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. 1

Therefore, 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.
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9.2.9 Qeotilation Chilled Water Systaa

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-
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 S0.

The ventilation chilled water system consists of two sub-
'4“fi9|ng;

systems, one located in the buildings, the other in the

radwaste building. The subsystem in the turbine building

serves the turbine building, turbine building sample room.,

condensate demineralizer offgas building and the contain=

ment. The second subsystem serves the radwaste and fuel

buildings.

The FSAR states that the suLsystems are not designed in
accordance with seismic Category I or Quality Group A,

B, or C standards because they are not required to operate
during accident conditions or for safe shutdown. However.,
piping and valves required for containment and drywell
isolation are designed toc seismic Category I and Quality
Group £ standardss, thus meeting the guidelines of Position
C.3 of Regulatory Guide 1.29, "Seismic Design Classifica~-

tions"™ The applicant must show that the VCWS meets the

§ :l%es 4t P -112-
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guidelines of Position C.2 of Regulatory Guide 1.29, in
order to comply fully with the requirements of General
Design Criterion 2, "Design Bases for Protection Against
Natural Phenomena.” [In order to meet the guidelines of
Position C.2 of Regulatory Guide 1.29, the applicant must
demonstrate that all safety-related systems are protected

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

The reguirements of General Design Criterion 44, "Cooling

Wa.er," 45, "Inspection of Cooling Water System," 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 c¢f the plant.

Since the ventilation chilled water system is nonsafety~-
related, the requirements of General Design Criteria 5.
"Sharing of Structures, Systems and Components'" are not

applicable.

CThe applicant must demonstrate compliance with General

Design Criterion 2.1 Therefore, we cannot find the

t!EBJoCtuﬁ+1? .
a submittal acceptable with regard to the ventila-
A

tion chilled water system. The VCWS does not comply with

the acceptance criteria of SRP Section 9.2.2.
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Control Building Chilled Water Sysien (LBLUSD

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 Prcoedures"” 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 rooms standby switchgear room and chiller equipment
room. It is designed in azcordance 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 9.4.1, including its compliance with the

criteria of Section 9.2.2.
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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 Proceddres” 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 SO0.

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 Staticn 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-related, it is 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
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Standards for Water-, Steam-, and Radicactive Waste Con-
taining Components of Nuclear Power Plants.” The CTMW
system has no interface with any safety system; therefore
Regulatory Guide 1.29, "Seismic Design Classification," is
not applicable except for Position C.2. CIn order to meet
the guidelines of Position C.2, nt'h‘tk'r'rucsomplying with the
requirements of General Design Criterion 2, "Design Bases

for Protection Against Natural Phenomena," 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=-

\df“ldo
§3§;4o4‘ General Design Criterion 4, "Environmental and

Missile Design Bases," is not applicable.

Structares
General Design Criterion 5, "Sharing of SerwcroressSystenms
and Components.," does not apply because the system has no
safety function. Since the CTMW system has no safety
function General Design Criterion 44, "Cooling Water," 45,
"Inspection of Cooling Water" and 46, "Testing of Cooling

Water System” are not applicaole.

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 2.1
Therefore, we cannot find the applicant's submittal accept-
abte with regard to the cooling tower makeup water system.

The system does not comply with the acceptance criteria of

SRP Section 9.2.2. '116f



9.3.1 Compressed Air Sygtanmec i}
K ot

he compressed air system was reviewed in accordance with

1 of NUREG-0800 (SRP
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tems. One is safety-related and supplies compressed

air to the safety relief valves (SRVs), to the main steam
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tration valve lLeakage control system (PVLCS); the other

P
ot
O
-
el
-
-
o
"

y=related and provides compressed air f
subsystems composed of the instrument air system, the ser-

ice air system and the breathing air system.

The safety=-related compressed air system for each unit
consists of two redundant trains each»:ontaining an ¥nlet
filter, air compressor aftercooler, moisture separator., 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
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of the plant is provided with a separate safety-related

compressed air system. Therefore, the reguirements of

General Design Criterion 5, "Sharing of Structures, Systems.,

and Components.,"” are nct applicable.

The safety-related compressed air system is an integral

part of the PVLCS. The compressors supplying air to the
safety-related compressed air system are seismic Category I,
Safety Class 2 as are the components and piping in the PVLCS.
Mowever, 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 lLocated within
seismic Category I, flood and tornado-protected structures
(refer to Sections 3.4.1 and 3.5.2 of this SER). The
system is also prot;ctcd from the effects of missiles and
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 interface between the compressed air system and the
safety/relief 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‘gRAi i

require dry air because the systems are wet when the com=-
pressed air is provided to them. The applicant noted that
the inlet air to the ccmpressors 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 the ,"8ID 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.%-1976 (ISA=S$7.2).,
"Quality Standard for Instrument Air," with regard to dew
points, oil or hydrocarbon content, and freedom from corro=-
sive or hazardous contaminants in order to comply with the

criteria of General Design Criterion 1, "Quality Standards

and Records."”) The—sppticent—shoutd—rorreet—tae—narrative
ra—the—FSAR—in—Sestieons—S. 3t —end-S  3vbrrwhreroin-both the
noooo#o&y-rvf1T!E‘1Hu—tt+vf7—re+v+ed—oo.efrssvd—t+7-?7stvno-
PP Lot TN T TTedtt—For—providiag—ecompressed—aie_to—tire
sebety ‘retdef—votvessd- It is our position that a periodic
checks at least yearly, 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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or abnormal conditions. Additionallys, all 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 Regulatory Guide 1.29.
Since a failure of the instrument and service air
systems will not prevent safe reactor shutdown, we con=-
ctud7ﬁhe 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 above, we conclude that the safety-related
compressed air system meets the requirements of General
Design Criteria 2 regarding protection against natural
phenomena and the guideiines of Regulato:y Guide 1.29
concerning the seismic classification with the
exception noted above regarding the interface between
the safety/relief valves and PVECS.. Further, we
cannot conclude that the safety-related compressed air
system meets the criteria of General Design Criterion

1 and the guidelines of ANSI MC 11¢1 regarding instru=-

ment air gquality. In view of the foregoing, we cannot
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gonclude that the applicant's submittal concerning the
safety-related compressed air system is acceptable.
However, we conclude that the applicant's submittal
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
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.
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Equipoment and Floor Drainage Systems

The equipment and floor drainage systems were reviewed
in accordance with Section 9.3.3 of NUREG-0800 (SRP).
An audit review of each of the areas lListed 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. 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 radicactive and
those which are not radioactive or potentially radio-
active. Systems which convey the radiocactive effluents
are i::g::faérou systems which convey the nonradiocactive
effluents except in the case of the equipment drain
sumps in the turbine building, 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
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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 egquipment drain sump alarm to alert
olant operators. With these exceptions, radicactive
effluents from various parts of the plant are con-
veyed in drainage subsystems which are separated from
those conveying nonradicactive effluents. Each
drainage sump receiving radicactive effluents is
provided with a nonporous lLiner to prevent transport
of its contents through the sump wall. Radiocactive
drainage is collected in floor and equipment drain
sumps in each building and discharged to the radwaste
processing system. Drainage from nonradiocactive
Sources such as plumbing fixtures and roof drains is
discharged to the sanitary waste treatment systems

and discharge basins respectively.

We cannot determine that there is no potential for
inadvertent transfer of radicactive drainage to non-
radiocactive collection areas, since the description
and PRIDs for floor drains in several areas of the

plant have not yet been submitted by the applicant.
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CThe applicant should provide drawings and narrative
to complete the description of the equipment and floor

drainage systems.l]

Containment penetrations for the equipment and floor
drainage system are designed to seismic Category I
and Quality Group B requirements. Each unit has its
cwn equipment and floor drainage systems; therefore.,
the guidelines of General Design Criterion 5.,
"Sharing of Structures, Systems and Components," are

not applicable.

The LPCS, HPCS, RHR-A (Train A), RHR=-B (Train B), RHR=-C
(Train C) and RCIC pumps are located in individual
watertight cubicles at the lowest elevation in the
auxiliary building. Each cubicle contains a sump with
duplex sump pumps. Collected lLeakage in the cubicle

is automatically pumped to. the radwaste system. Back=
flooding of the ECCS rooms is prevented by two check
valves on the piping penetrating the cubicle wall with
one insides one ocutside the cubicle; the valves and
intervening piping are designed in accordance with

seismic Category I and Quality Group B criteria. Each
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cubicle sump contains a3 wall=-mounted level transmitter
(designed to seismic Category I, Quality Group B
}riteria) which sounds an alarm and provides level
indication in the control room in case of rising water
level. We therefcore conclude that this portion of the
system meets the requirements of General Design Cri=-
teria 2, "Design Bases for Protection Against Natural
Phenomena," 4, "Environmental and Missile Design
Bases," and 60, "Control of Releases of Radiocactive

Materials to the Environment," and the guidelines of

Regulatory Guide 1.29, "Seismic Design Classification.”

Section 9.2.6, "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. Further, there
does not appear to be a seismic Category I dike around
this Large outside storage tank. C[Thereforer, the
applicagt must explain hows in the event of rupture of
the nonseismic Category I condensate storage tank.,

the radioactive contents of the tank are prevented
from entering the environment and how flooding of

safety-related equipment is prevented.l
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Since the description of the equipment and floco
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 comply with the
requirements of General Design Criterion 2. Agains
because of the incomplete submittal and Lack of infor-
mation regarding catastrophic failure of the conden~
sate storage tank, we cannot conclude that the plant
is protected against floodings in compliance with

the requirements of General Design Criterion & nor

can we conclude that the systems comply with the
requirements of General Design Criterion 60 with
regard to release of radiocactive material to the
environment. Therefores we cannot conclude that the
applicant's submittal is acceptable. The equipment
and floor drainage systems do not comply with the

acceptance criteria of SRP Section 9.3.3.
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Standby Ligquid Control System HRA}{

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 lListed 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 Liquidf control system (SLCS) is a re-
activity control system. Its purpose is to inject

sodium pentaborate solution intc the primary system to
provide an independent means for shutting down the
reactor. The SLCS can bring the reactor from rated

power to cold shutdown any time during coron;giz-should
the normal reactivity control system become inoperable.
Thuses it (together with the control rod system) satisfies
the requirements of General Design Criterion 26,
"Reactivity Control System Redundancy and Capability."

(Refer to Section 4.5 of this SER for a discussion of

reactivity control.)
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The system consists of a storage tanks a test tanks, and
two trainss, each containing a positive displacement
pumps and an explosive~actuated valve at each pump dis~-.
charges a motor operated valve at each pump suction
together with piping and controls atl 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
to 100°F. An eLectriJ:L resistance heating systen
maintains the solution in the storage tank at a
temperature between 75 and 85 degrees Fahrenheit to
prevent precipitation of the sodium pentaborate fron
solution during storage. Both the high and low tank
ligquid level and temperature are alarmed in the control
room. The two explosive-actuated velves provide
assurance that they will open when needed, and the
cdesign of the valve assures that boron will not Lleak
into the reactor during SLCS pump testing. The two
pumps in parallel trains draw the solution from the
storage tank via a common suction line and discharge it
into the reactor vessel via a common injection Lline.
The discharge from each pump is provided with a check

valve (to prevent backflow)s, and a crossover line.
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Similarly, the piping at the pump suctions is also

connected by a crossover.

Each pump and its associated valves are powered from
separate emergency AL power supplies. They are
arranged so that failure of a single pump or valve will
not prevent adequate amounts of sodium pentaborataz
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”
starts an injection pumps actuates an ex{bﬁsive valve
on the pump discharger, opens a pump suction valve
(which is also the tank outlet valve) and closes the
reactor cleanup system isolation valves to prevent
Loss or dilution of boron. Should the instrumentation
provided indicate that the solution is not entering
the reactor vessel, the operator can turn the other

" "

key-operated switch to the "run” positicn to actuate

the alternate train.
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The SLCS is lLocated in a compartmnent within the seismic
Category I, flood~- and tornado-protected containment
building outside of the drywell and below the re=-
"bel‘ng floor. ALl portions of the SLCS necessary

for injection of sodium pentaborate solution into the
Feactor are seismic Category I, Quality Group B (or
Quality Group A if they are part of the reactor
coolant pressure boundary). Thuss, the regquirements of
General Design Criterion 2., "Design Bases for‘Pro-
tecfldon Against Natural Phenomena,” are complied with
by meeting the guidelines of Regulatory Guide 1.29.,

"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 fron the effects of
breaks in other high- and moderate-energy piping
systems. (Refer to Section 3.5.1.2 and 3.6.1 of this
SER). Thus, the SLCS complies with the criteria of
General Design Criterion 4., "Environmental and Missile

Design Bases."
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The SLCS is redundant so that nc 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
maintaineds, thus satisfying the requirements of General
Design Criterion 27, "Combined Reactivity (ontrol
Systems Capability"” (See Section 4.6, of this SER for

further 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 as they
relate to protected against natural phenomena, system
function and system redundancy and testability. The
SLCS is, thereforer acceptable. The standby Lliquid. . *
control system complies with the criteria of SRP

Section 9.3.5.
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Section 6.4 of this SER for further discussion of control

room habitability.)

The control building in each unit s served by its own ven=
tilation system and there is no sharing between units.

Therefore, the requirements of General Design Criterion 5.

"Gty e Tt rs gt r+tertor—5> "Sharing of Struc-

turess, Systems and Components.,” are not applicable.

Each of the systems comprising the control building ventila-
tion system is described belows, as is each system's com=
pliance with the applicable acceptance criteria found in

the SRP.

1) FainContral Raca Aisr.fonditioning.Sxsten SMLRALD
The main control room air conditioning system consists
of two fully redundant trains, each containing filters.,
chilled water cooling coilss, a fan, an electrical heat~-
ing coils, 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 filtration trzins for the removal of

radioactive particles and noxious gases in the event
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of an accident or high radiation signal. Nonredundanf
ductwork serves the areas to be cooled. Each train is
supplied with power from a separate ESF bus. Chilled
water to the cooling coils is provided by a saiety~
related chilled water system described lLater in this
section. An indication of lLow flow from the operating
train automatically starts the redundant traine
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 Llimits required for cperation of plant
controls and for uninterrupted safe occupancy during all
operating modes including LOCA conditions. The system
is designed to maintain the control rcom 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 lLavatory; isolation of this exhaust is
provided by redundant isolation dampers which are
designed to actuate in the event of a LOCA, high out~

door radioactivity or chlorine signal (concentration
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of 5 ppm or greater). The outside air supply is diverted

automaticallys, through one of the two charcoal filtra-

'tion traing in the ev:nt of a LOCA (as 3 precaution)

or high radiation signal and is closed, to completely

isolate the main cont ‘ol room arear on a high chlorine

signal. The main control room air conditioning system |
also provides cocling for the rooms containing the

standbx‘sa sWwitchgear 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 demister, electric heating coil, HEPA filters, charcoal
filter and HEPA filter, a main fan (capacity LOOd cfm)
and a cecay heat fan (capacity 100 cfm) which exhausts
to the MCRAC exhaust duct. The ductwork for both
filtration units is joined before the charcoal filter
units and after the main (;egocofm) 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

room.




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 systenm
is located in a seismic Category I building, tne control
buildings, thus, is protected against tornadoes, floods

and other natural phenomena.

Smoke is removed frcm the control room by a separate
subsystem which is sesimically supported but is not
designed to operate after 2 design basis accident; this
meets witde Position C.2 of Regulatory Guide 1.2%9,
"Seismic Design Classification:" Thereforer, 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 tornado

missiles. Thus, the main control air conditioning
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subsystem complies with the requirements cof General ‘3 % 3
d ¢

Design Criterion 4, "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
Ryor—

a Nuclear Power Plant (:ontr'olA During a Postulated

Hazardous Chemical Release (2 detailed discussion of

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

The applicant has also provided redundant isolation
systems, air supply equipment and filtration equipment;
this complies with the applicable portion of Position
C.74 of Regulatory Guide 1.78. However, the detection
instrumentation has been provided solely for chlorine
and radiocactivity. The need (or lLack 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 radiatian detection system will

not allow entrance of radiocactive material into the
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control rooms in order to satisfy the single failure ‘lii}i' i

criterion in complianﬁn with Section C.14 of Regulatory Guide

1.78).

It vis not clear whether the recirculating charcoal filter

or equivalent is used uhog\cggtrot 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, above, of this SER.

Therefore, we cannot find that the MCRAC system compliLies
with the requirements of GDC 19, "Control Room.," because
of Lack of information showing compliance with Positions
Ce7 and C.14 of Regulatory Guide 1.78 and Position C.4.2 of
Regulatory Guide 1.95.

Fi[trats on
The applicant notes that the charcoal #+teterten trains in
the MCRAC systén.ga.c&lplios with the guidelines of Positions

erivo-+haeuch7§-3—& through C.2.f and C.2.k of Regulatory

Guide 1.52, "Designs, Testing, and Maintenance Critaria for
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Post Accident Engineered Safety Feature Atmosphere Cleanud¥’1' A
Sysgom Air Filtration and Adsorption Units of Light-Water~-
Cooled Nuclear Power Plants.” L[The applicant must provide
a detailed response to show compliance with the guidelines
of Positions C.2.a through C.2.f and C.2.k of Regulatory

Guide 1.52.3]

The applicant notes, with regard to compliance with Regula-
1.5,

tory Guidgn that an abnormal pressure drop across all criti-

cal 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.

CThe applicant must show how these readings will be recorded.,

in order to comply with the guidelines of Position C.2.g.1]

CThe applicant should justify use of associated Air Balance
Counzil tests (as noted in Table 6.5.1 of the FSAR) in
determining duct leakage in lLieu 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 guidelines of Position C.2.j

is discussed in Section 12 of this SER.

;
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The charcoal filtration trains 2f the MRCAC system do not&’
operate during normal operation; therefore the guideline;

of Regulatory Guide 1.740, "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., incomplete compliance with
Regulatory Guide 1.52, the MRCAC system fails to comply with
the requirements of Regulatory Guide 60, "Control of Releases

of Radicactive Materials to the Environment."”

2. . Standby Switghgeac Roaems Aic fonditioning LSSRAQL.Systan
The standby switchgear rooms air conditioning system consists
of two fully redundant 100X trains, each containing an air
filter, electric heating coils, air cooling coils fan, duct=
work associated with each train, and redundant isolation dam=-
pers. Each of the three battery rooms served by this system
contains two 100X 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. Chilled water for the cooling coils is supplied

by the safety-related control building chilled water system
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described Later in this section. An 1ndicat}on of Low flow
from the cp2rating train automatically starts the redundant
trains repositions the pertinent dampers and sounds an alarm
in the control room. This design prevents the failure of
Coth trains due to a single active failure. Purging of smoke,
carbon dicxides or other contaminants from the areas served
Sy the standby switchgear rooms air conditioning system may
Oe 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

with Position C.2 of Regulatoryn%a"?"lc‘.29.

The SSRAC system is designed to remove the heat generated

in the areas served and maintain the envircnmental 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 I, flood and tornado protected
structure. The system itself is designed to seismic Category
I, Quality Group C requirements. Therefore, the system com=
plies with the guidelines of Position C.1 of Reguiatory

Guide 1.29. The SSRAC system thus complies with the criteria
of General Design Criterion 2 by meeting Positions C.1 and
C.2 of Regulatory Guide 1.29 and by virtue of its location in

the control building.
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(The 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.) (CThe applicant 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.l

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 contrel centers switchgear and
miscellaneous electrical areas is not required for control

of releases of radicactive materials to the environment.,

and thus the requirements of General Design Criterion 60,
"Control of Releases of Radicactive Materials to the Environ-

ment," and the guidelines of Regulatory Guides 1.52, "Design.,
Testings 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
AJsorption Units of Light Water Cooled Nuclear Power Plants,"

are not applicable.

The SSRAC system contains an exhaust subsystem which includes
redundant full capacity exhaust fans to serve‘:"ﬂttery
rooems. One fan in each redundant set is powered from a
separate ESF bus. An indication of low flow from the opera-
ting fan automatically starts 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 recirculated;
't passes through the room once, carrying with it any gas

generated by the batteries (usually hydrogen) to prevent a

dangerous concentration from accumulating.

The equipment in the battery rooms is not required for con-
trol of releases of radicactive 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 system, that provided ventilation
for the three battery rooms meets the guidelines of Position

C.1 of Regulatory Guide 1.29, "Seismic Pesign Classification,"
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thus complying with the requirements of General Design
Criteria 2, "Design Bases for Protection Against Natural
Phenomenas" and 4, "Envirconmental and Missile Design Bases.”

Lhiller fouisaeniBoca.Als loozitioning SYsiow

The chiller equipment room air conditioning system consi.ts
of an outside air supply system and room exhaust system.,
constituting the ventilation system. In addition redundant
full capacity unit ccolers 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 equipment, however, is not safety-related and

is not designed to operate upon loss of offsite power but

is seismically supported thus complying with Pesition P

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 environmen.al conditions within the Limitations of
the equipment in the areas involved diring all operating
modes including LOCA conditions. ALL essential portions of
the system are Located in the control building which is a
seismic Category I flood and tornado protected structure.

The coolers are designed to seismic Category I, Quality Group
C requirements. The outside supply and room exhaust com-
ponents are nonseismic, Quality Group D and are not powered
from ESF buses. However, their Loss during normal osperatings
accident or lLoss of offsite power conditions does not affect
the cocling capability of the systems because the unit
soolers continue to cool the rooms, thus meeting wiTh—ehe
guidelines of Positions C.1 and C.2 of Regulatory Guide 1.29.
The unit coolers have no interfaces with other systems and.,
therefore, the guidelines of Positicen C.3 of Regulatory

Guide 1.29 do not apply. Thus the requirements of General
Design Criterion 2, "Design Bases for Protection Against

Natural Phenomena.," are coapliud with by meeting the guide-

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

The chiller room air conditioning system is protected against

locat oM
tornado missiles by virtue of ity bt4eeatdigoa.in the control

7S
building. Thfs, the system design complies with the criteria
of General Design Criterion 4, "Environmental and Missile

Design Bases."
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The control building chilled water system consists of two
redundant, cLosed~loop chilled water trains. Each train

is capable of meeting the total chiiiled water needs of the
tuilding thus complying with the criteria of General Design
Criterion 44, "Cooling Water."” Each train contains two

50 percent capacity electric motor driven centrifugal liguid
chillers, two 100% capacity chilled water recirculation
pumps, two 100X capacity condenser cooling water pumps and
one chilled water compression tank. Both trains are
powered from ESF buses so that emergency sower is available
from the diesel generators if offsite power is lLost.
Oberating 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 lLoss 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 in both t;aig; fail. However., ngither this arrangement
nor the condenser cooling water pumps are shown on the P&IDs.
CTgc applicant must provide this information so that we may

determine if the arrangement is acceptable.]
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Based on the foregoings, we conclude that the main control
room air conditioning system, the standby switchgear rooms
air conditioning system, the chiller equipment room air
conditioning system, ancd the controi building chilled water
system of the Control Building Ventilation System comply

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

The control building chilled water system complies with the
criteria of General Design Criteria 44, 45 and 46 as required.
The main control room air conditioning systiem (the only

one of the four systems comprising the control building
ventilation system regquired to comply with the criteria of
General Design Criteria 19 and 60) does not comply uitﬁ 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.
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powered from independent standby emergency (Class

Group €. ALL essential parts of the system are
1E) power sources.

The system consists of four subsystems: the supply

air system, the unit coolers system, the exhaust air
systems, and the charcoal fi.tration system. The supply
air system consists of tornado protected ocutside air
intake louver, with redundant isclation dampers.,

inlet air filter, electric heating coils, chilled

water cooling coils two 100 percent capacity supply
fanss, supply air Auctwork, dampers, and discharge air
openings. The system is seismic Category I, Quality
Group C from the air intake lLouver through the

seccnd isolation damper. The balance of the supply
system is nonseismic Quality Group D. However.,

seismic Category I, Quality froup C ductwork with
redundant isolation dampers serves as an emergency
outside air intake subsystem to distribute air throuqh-
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
to the supply air system downstream of the intake

Louver.
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There are eight separate unit coolers comprising the
unit coolers system; the coolers are lLocated in
various areas of the building to provide additional
cooling for areas of high heat load. Each unit
cooler consists of a housing, filters, chilled water
cooling coils fan and ductwork. Each unit cooler
is designed to standards consistent with those for
nonseismic Category I, Guai ity Group D components.
During emergency or accident conditions, cutside
air is provided by the emergency air intake and is
drawn into the charcoal filter rooms, 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
ductworks, two 100 percent capacity exhaust fans.,
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 fans, dampers and ductwork between the
four iscolation dampers (two upstream, two downstream
of the exhaust fans) that are nonseismic Category I,

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, cuctwork, dampers
and a filter unit. Each filter unit includes a
moisture separators, electrical heating coil, pre-
filter, HEPA filter, charcoal filter, and another
HEPA filter. This entire system is seismic Category
I, Quality Group €. There is a small fanm (100 cfm
capacity) designed to remove the decay heat origi=-
nating in the radiocactive 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
cne end by the norma. 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 speni fuel pool, spent fuel pool cooling
pump room and charcoal filter rooms is drawn in from
the outside through the emergency intake and exhausted
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 inch W.G.) to prevent escape of any
contaminated air to the atmosphere. DJuring 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 fil=
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 areas are routed

through the charcoal filter units. When only one
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unit is operating control logic causes the redundant
charcoal filter unit to start automatically when the

air flow drops toc a preset Low Level.

The airflow pattern is from potentially Low radio-
activity areas to pctentially higher radicactivity
areas. Slightly more air is exhausted than is
supplieds thereby preventing short=circuiting of air
flow and assuring that no radiocactivity escapes from

the fuel building.

AlLL essential parts of the fuel building ventilation
system are seismic gt%é?ﬁ' Quality Group C»
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 Cateqery I, flood and tornado pro-
tected. This satisfies the requirements of General
Design Criterion 2, "Design Bases for Protection
Against Natural Phenomena.” There are no high or
moderate energy systems located near the fuel
building ventilation system and adequate rrotection
against internally generated missiles and the effects

of pipe whip and fluid jets is provided by sejarated

55



DRAFT

egquipment Locations (refer toc Section 3.5.1.1 and
3.6.1 of this SER)» thus complying with the require=~
ments of General Design Criterien 4, "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 functicons. Therefore,
the requirements of General Design Criterion &,
“"Sharing of Structures, Systems ana Components,” are

* applicable.

The applicant stated that the charcoal filtraticn
system complies with the guidelines of Secticns C.2.a
through C.2.f and C.2.k of Regulatory Guide 1.52,
“Designs, Testing, And Maintenance Criter@i) For Post
Accident Engineered-Safety-Feature Atmospohere Cleanup
System Air Filtration And Adsorption Units of Light~-
Water-Cooled Nuclear Power Plants.” LCThe applicant
must provide a detailed response to show compliance
with the guidelines of Positions C.2.a through C.2.f

and C.2.k of Regulatory Guide 1.52.1]
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The charcoal filtration subsystem of the fuel building
ventilation system does not operate during normal
operation;, thereforer, the guidelines of Regulatory
Guide 1.140, "Designs 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 Regulatory Guide 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 radicactivity
which is inside the building cannot be exhausted to

the atmosphere uiihout passing through the charcoal
filtration Qnits to remove the radiocactive 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 Basis.” The remaining portion of
Position C.4 relating to a fuel handling accident is
addressed in Section 15.7.4 of this SER. This conm-
plies with the requirements of General Design Cri-

tericn 61, "Fuel Storage and Handling and Radioactivity

Control."”

We conclude that the fuel building ventilation system

is in compliance with General Design Criteria 2, &4,

S:'and 61; however, mmse the applicant nust provide
infermation

thepindicated to show compliance with General Design

Criterion 60. Thereforer we cannot find that the

applicant's submittal is acceptable. The applicant's

submittal with regard to the fuel building ventilation

system does not comply with SRP Section 9.4.2.
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Auxiliary and Radwaste Area Ventilation System

The auxiliary and radwaste area ventilation system was
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 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 evalua-
tion of the auxiliary and radwaste area ventilation
systen with respect to the applicable regulations

of 10 CFR 50.

The auxiliary and radwaste area ventilation system
serves the racwaste building and the auxiliary building
with a separate system for 2ach area. The radwaste
building ventilation system provides ventilation for
the radwaste building (which is shared by Units 1 and
2) while identical auxiliary building vertilation
systems in each unit provide ventilation for the

auxiliary building in that unit.

The radwaste building ventilation system (RBVS) has no

safety function and does not operate on lLoss of offsite
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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 charccal filter unit and
ejects it through the roof exhaust duct. A small

(100 c¢#m) 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 eharccal 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 areas and equipment areas in
the radwaste 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 S0X fans (a third fan is mounted in standby
ctondition) 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 thé rcof
exhaust duct). The %xhaust air system is maintained at
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 radicactive particulate and/or gaseous matter in

the exhaust. The applicant stated that "in the event
of detection of high airbone radicactivity in the
buildings, administrative control is required to shut
down the system.” U[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.l]

The radwaste building ventilation system P&ID, (Figure
9.4-3a) shows that the single outlet damper Leading to
the rocf exhaust duct is closed upon a high radiation
signal. UC[The applicant should explain what would be

the effect of an open damper (resulting from damper

failurc):]
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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 Guide 1.29, which it meetsy 4, "Environ-
mental and Missile Design Bases,"” and 5, "Sharing of

Structures, Systems and Ccmponents’” do net apply.

The applicant notes that the charcoal filtration system
in the RBVS complies with the guidance of Positions
C.1.a through C»,7.d4 and C.2.bs C.2.c and C.2.e of
Regulatory Guide 1.140, "Design, Testing and Maintenance
Criteria for Normal Ventilation Exh’Lst Systenm Air
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.
Further, 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 lLeak tests were performed in accordance with the
methods of the Associated Air Balance Council. (CThe

]
applicant must verify that use of the methods of —ttre
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the Associated Air Balance Council is equivalent to
compliance with Position C.2.f of Regulatory Guide
1.140.)] C(The applicant must also shows how the
system complies with the guidelines of Positions C.1.a

thfough c.1odl c.zoal C.Z.bi C.Z.Ct and C.Z.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 cperation. Some
parts of the system are required to operate during
atiident 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 systems

2. The exhaust air system., and

3. The unit coolers system

The ABVS supply air system consists of two 100X capa-
city (10000 cfm) vaneaxial fans (in parallel) to a pre-
filter, high efficiency filters, dampers and ductwork.
The inlet is protected against the effects of missiles

and tornadoes; the ductwork from the iniet dampers up
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to and including the two isolation dampers in series
is manufactured tn meet the requirements of Quality
Group C and seismic Category !'standards. The rest
Of the supply air system including the vaneaxial fani’
filters and the rest of the ductwor* serving to dis-
tribute the incoming air throughout the auxiliary
building is designed to nonseismic ésfzsaagiﬁt and
Quality Group D standards. Each inlet duct ends in
the particular area served. There is also a part of
the intake system which serves the auxiliary building
electrical tunnel and is separate from the rest of
the supply system. The ductwork serving this systenm
connects to the intake ductwork downstream of the
isolation dampers. The ductwork ends in the area
served, 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 into a single duct which is connected to

the suction of the two vaneaxial fans in parallel



(capacity 10000 cfm) which take the air in and blow

it into the exhaust duct. The duct from the auxiliary
building electrical tunnel has its own vaneaxial fan
(capacity 3600 cfm), however. As a consequencer, the
duct from the electrical tunnel bypasses the parallel
vaneaxial fans, combining directly with the downstream
duct lLeading 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. L[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.l]

The third system in the ABVS, the unit coolers systems.,
serves to cool the following areas in the auxiliary
building:

1. Suitchgeai‘ areass
m

2. Hlin% pipr tunnel, north end.



3. East and west general areas, annulus mixing
system, and charcoal filter room.,

4., Charcoel filter roomse

S. HPCS pump cubicles

6. RHR pump rocom and heat exchanger cubicles
7. RPCCW pumps and heat exchanger cubicless

8. RWCU pump cubiclesr

9. RCIC pumps and turbine cubicle,
10. General areas

11. LPCS pump cubicle

Each ABVS unit cooler is comprised of throwaway filters.,
cooling coilss, a vaneaxial fan and ductwork. Cooling
water is normally supplied by the service water systems
described in Section 9.2-1. 1In the event of a lLoss of
offsite power or a DBA, 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 foliows: one room
cooler serves the room containing the HPCS pumps, one

unit cooler serves the room containing RHR heat
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exchangers A and C, pump room A, the LPCS pump room
and RCIC pump rooms, and one serves the room containing
RHR heat exchangers 8 and D, room B and pump room C.
It is not clear what safety-related equipment is con-
tained in each room. L[The applicant should provide

the necessary clarification.]

Each unit cooler protecting ang'ECCS ccmponent is
powered from the same emergency power source as the
ECCS component. Therefore, the HPCS and RCIC rooms are
cooled whenever their respective pumps operate which
includes operation upon loss of offsite powers, 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). Table 3.2-1, Item XXXI shows that
ductwork and dampers for the coolers are designed to
Quality Group C and seismic Category I standards but
omits the standards for the unit cooler fans. [The
applicant should add this information to the table.]
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.) [The applicant should show the areal(s) each
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cocler serves and the number of unit coolers on the
P&ID for this system.] C(The applicant should provide
justification for areas in the auxiliary building not

cooled in the event of a DBA or high radiation signal.l]

The applicant notes that the ABVS supply air system is
designed to bring in fresh, clean air from outside into
the various portions of the auxiliary building; the
exhaust system is designed to remove the air from these
areass, together with any contaminants which the room
may contain by suitatly 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 radiocoactive particles or gases. The
concentration of contaminants gradually increases as it
passes through the buildings, into the exhaust system.
However, on a8 LOCA signal (including a manual contain=-
ment isolation signal) or high radiation level within

the auxiliary buildings, the intake is isolated from

/70



B "3 T~
1 I s
giN :304“ ‘
-

S ER-T i
-~

the rest of the supply air systems by means of the two

isoclation dampers in series.

As noted abover the air in the buildings is normally
transported to the exhaust duct. Howevers, in the event
of radioectivity in the exhaust atfaining a preset Levels
the normal exhaust is automatically isolated and exhaust
damzers to the standby gas treatment (SGTS) are opened
automatically to permit treatment of the exhaust streanm
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, "Seismic Design Classifications" since the safety~-
related portions are designed in accordance with seismic
Category I criteriar and the interfaces with nonseismic
Category I features are designed in accordance with
seismic Category I criteria, with the exception of a

lack of information regarding the design of the unit

cooler fans. Therefore, we cannot determine whether
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the ABVS is in compliance with the requirements of
General Design Criterion 2, "Design Bases for Protection

Against Natural Phencomena."”

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 Lline within the building. There~-
fore, 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, therefore, the requirements of General
Design Criterion 5, "Sharing of Structures, Systems

and Components," are not applicable. It is noted that
part of the exhaust system of the auxiliary building
veniilation serves to exhaust air from the auxiliary
building which is potentially radiocactive during a DBA
or which actually contains radiocactive material (in the

event of a high radiation signal in the auxiliary

building), thus serving as part of the standby gas
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how this portion of the ABVS meets the guidelines of
applicable portions of Position C.2 of Regulatory
Guide 1.52, "Designs 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 Radicactive Materials to

the Environment.”) No part of the ABVS is used as part
of a cleanup system during normal operation, and sor

the provisions of Regulatory Guide 1.140, "Design.,
Testing and Maintenance Criteria for Normal Ventilation

Exhaust Systam 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 minimun
Level of 409F in the winter, 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.l]
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Turbine Building Ventilation Systenm

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 subsystems:

1. Main supply system.,

2. Unit coolers system»

3. Offgas area/condensate demineralizer area venti-
Lation system.,

4. Exhaust air system,

S. Charcoal filtration system.»

6. Sample room air conditioning system.

The main supply system provides filtered, concitioned

air for ventilation of the various areas of the

Y &



as/condensate demineralizer area ventilation

tem is supplied with air transferred from the turbine

ilding. The applicant states that the vault holding

offgas charcoal absorber tanks is
temperature refrigeration trainss, each

compressors, refrigerant condenser, coole




system ex
yum pumps used
es from the main conde
is drawn through a charcoal fi
demister, electric heati
ers charcoal filter and HEPA fi

centrifugal fan downstream whic
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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 Cecay heat generated in
the charcoal filtration unit by radiocactive material
captured in the unit. The charcoal filtration unit
contains a8 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.ds 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
Filtraticn and Adsorption Units of Light-Water-Ccoled
Nuclear Power Plants.” (The applicant should provide
detailed information to show compliance with Positions

C.1.a through C.1.ds C.2.3 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 Asscciated Air Balance Council in

conducting duct lLeak tests is egquivalent to compliance

with Position C.2.f of Regulatory Guide 1.140.)

The applicant states that the sample room is provided
with a self-contained air conditioning system con-
sisting of throwaway filters, direct expansion cooling
coils heat coil and distribution ductwork. This unit
supplies 1300 cfm for ventilation. Howevers, this unit
does not appear on the P&ID (Figure 9.4-4) for the TBVS.

(The applicant should include this unit in the figure.)

The applicant states that the turbine building venti=-
Llation system is used during normal operation and is
not required to operate during a design basis accident.
(The applicant must show that thhe system meets the
guidelines of Position C.2 and C.3 of Regulatory Guide
1.29, thus complying with the regquirements of General
Design Crierion 2, "Design Bases for Protection Against
Natural Phenomena.”) The system has no safety-related
function, therefore the requirements of General Design
Criterion 4, "Environmental and Missile Design Bases,"

and General Design Criterion S5, "Sharing of Structures.,
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Systems and Components,” are¢ 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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The engineered safety features (ES') ventilation

Engineered Safety Featyrses nrilati

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 performedes according to the
guidelines provided in the "Review Procedures"”
portion of the SRP secticn. Conformance with the
acceptance Criteria owoemtsdsmnotedebeces formed the
basis for our evaluation of the engineered safety
features ventilation systems with respect to the

applicable r2gulations of 10 CFR 50.

The ESF ventilation systems provide cooling for

various ESF systems or functions ;hich include:

1. Standby switchgear and battery rcomse

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).,

4. Annulus mixing systems,

5. Containment ventilation system.,
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6. Diesel generator building ventilation system, and

7. Standby service water pumphouse ventilation system.

Items @2r 3, Y and 5 above are reviewed in other
sections of this SER; for discussion 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 Sectian 9.4.6. The
remaining items (6 and 7) will be discussed in this

Section.

Diesel Generator Building Ventilation S m
2!1e:=¢]

Each unit has its oun.. -generator building. Each
of the three diesel generators in each unit is located
in a separate room within tha building. The diesel
generator building ventilation system consists of

six independent subsystems, two for each diesel
generators, 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 drdicated supply fans 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 sarved by its
diesel generator. Howevers, we cannot determine how
the design accommodates minimum and maximum outside
temperatures;, thus, we cannot determine whether the
requirements of General Design Criterion 4. "Envirbn-

mental and Missile Design Bases," are met with regard
to accommodating environmental conditions during
normal operation and during accidents. (The appli-
cant must provide information to show that the
desired temperature range cqgn be obtained during ail
operating and accident conditions and how damage

from freezing during winter time is prevented when

the diesel generations are not operating.)

The_system it designed to seismic Category I, Quality
Group C requirements and is housed in the seismic
Category I, flood and tornado protgcted 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 missiles, thereby satisfying the require=-
ments of General Design Jriterion & relating to
missiless pipe whip and discharging fluids. There

is no sharing of systems; thuss, the requirements of
General Design Criterion 5 are not applicable. The
inlet louvers are approximately 30 feet above grader
thereby meeting the guidance of Item 2. Subsection A,
of NUREG/CR-0660, "Enhancement of Onsite Emergency

Diesel Generator Reliability," amd therefore, the

pertinent requirements of General Design Criterion

17, "Electric Power Systems,' relatfing to the pro-
tection of essential electrical comporents from
failure due to the accumulation of dust and particu=-

late material are satisfied.

Standby Service Water (SSW) Pumphouse, Ventilation System
The SSW pumphouse ventilation system provides venti=
Lation for rooms containing the safety-related SSW
pumps (the SSW cooling tower pumphouse) and for
tooms containing SSW switchgear. The standby service
water pumps for each unit are located in separate

. rooms in each unit's SSW ccoling tower pumphouse.

A separate ventilation system is provided for each
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pump room and consists of two 100% capacity supply
fanss inlet plenums, damperss, fire damperss 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 initiated.,
thus preventing system inoperability resulting from

a single failure.

Asscciated with each pump is a transformer and
switchgear located in a separate room. A sgeparate
surtchoene
ventilation system is provided for eac?"room ava
consists of two 100X capacity supply fans, damperse
fire dampers and associated controls. Each train
is powered frcm 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

automatically 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 1, flood and
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tornado protected pmebeetesd, 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 complying 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 missiles, 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 Comronents."”

are not applicable. (However, the applicant must
provide sufficient information to enable us to
determine how the desired temperature ranges are
maintained in ;oth the switchgear and pump rooms
during the winter, the humidity range to be main-
tained in the switchgear rooms and how this humidity
range is maintained in order to complys, completely.,

with the requirements of General Design Criterion 4.

"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 %; since there is no sharing between units.,
General Design Criterion 5 is not applicable. In
adaitions 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.
Therefore, 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 rot

comply with the criteria of SRP Section 9.4.5.




onsidered in this sec

Fire Pumphouse (Heating and Ventilation Syst
Normal Switchgear Building (Heating Ventilati

and Air Conditioning System)

Auxiliary Boiler Building (Heating Ventilati

and Air Conditiorning System)




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 f:ltereds, tempered air for all airl
conditicned areas and electrical equipment areas and .

alsc provide exhaust hoods to remove noxious fumes from

thes battery rocm and water treatment area.

None of the systems has any safety-related functions
nor does failure cf any system compromise any safety=
related system or components. Failure of any system
will not prevent safe shutdown of the reactor. There-
fore, no syste- is cesigned to seigﬁic Category I
standards or to Quality Group A, B, or C standards
with the exfeption cf ventilation systems for the
electrical and piping tunnels which are provided with.
seismic Category 1 supports. This was done in order
to maintain the structural integrity of these systers
in the event of a seismic occurrence. Therefore, the

systems are nct required to comply with the seismic
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four main ste
mai steam Line contains two main steam

ion valves (MSIVs) and a shutoff (blLock) valve.

© MSIVs close automatic@ily on a main steam Line

thus assuring main steam lLine isolation in the

of a steanline break outsire containment and a
oncurrent siggle failure of an MSIV. One MSIV is
Located immediately inside of the drywell and the

other immediately outside containment. The shutoff
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valve is located downstream of the outboard MSIV
immediately before the steam lines lLeave the auxiliary
building. The main steam isolation vaLve; are
designed to provide positive isolation against steam
flow associated with a main steamline breakx. They are
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 1 air accumulator provides backup operating
air for each valve in the event of loss of the normal
instrument Yir 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 lLines including the MSIVs and
shutoff valves are designed to meet seismic Categc}y 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 weld.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 drywells containment and auxiliary buildings which
are seismic Category I, flood and tornado protected
structures. The guidelines of Regulatory Guide 1.29.

"Seismic Design Classification," are satisfied for
these portions of the main steam supply systems thus
complying with the reguirements of General Design

Criterion 2» "Design Bases for Protection Against

Natural Phenomena."

The MSIVs which are required to “uncticon 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=-

mental 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 4, "Environmental and
Missile Design Bases," and the guidelines of Regulatory

Guide 1.117, 'Tornado Design Classification," are
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satisfied. For compliance with the guidelines of

Regulatory Guide 1.115, "Protection Against Low

Trajectory Turbine Missiles," refer to Section 3.5.1.3

of this SER .

Based on the abover we conclude that thr 1ain steam
supply system from the reactcer -0 the m steam S[lock
valves meets tre requirements of senera. Devign Lriteria
2 and & with respect to protecti.n against seismic
eventss floods, tornadoes, missiles and environmentz!
effectss and the guidelines of Regulatory Guides 1.117,
relating to protection against tornado missiles and

high and moderate-energy pipe breaks. Therefore, we
find this portion of the steam supply system to be
acceptable. This portion of the steam supply systen

is in compliance with the criteria of SRP Section 10.3.
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DRAF

The circulating water system was reviewed in accor=

Circulating Water System

dance with Section 10.4.5 of NUREG-0800 (SRP). An
dudit review of each of the areas lListed 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 (nonseismic Category I, 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 t) maintain
the reactor in a safe shutdown condition or to miti=

gate the consequences of accidents.

The system pumps circulate water frcm the CWS pump
structure through the condenser shells to the cooling
towers. The circulating water then flows into the

flume and back to the circulating uf‘er pump structure.

L9
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Four vertical circulating water pumps are lLocated out=
doors; these pumps provide a3 design flow of 511,560
gpm. Four multicell cooling towers are provided vor
each unit, 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
the effects of possible flooding as a result of a
postulated failure of a circulating water systenm
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 Level, 97 ft. = & inchess
would be below any nonwatertight doors or unsealed
penetrations from the adjacent auxiliary building and
below the level of any safety-related equipment, there-
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
Design Bases.," ! respect to protection of safety-
related systems from failure of nonsafety=-related
systems are satisfied. In addition, General Design
Criterion 5, "Sharing of Structures, Systems and
Components” is not applicable. The applicant notes
that failu~e of any component of the CWS will not
affect safety-related components, thus satisfying
Position C.2 of Regui.atory Guide 1.29, "Seismic
Design Classification”"; in this way the criteria of
General Design Criterion 2, "Design Bases for Pro-

tection Against Natural Phenomena”" are complied with.

Indication of lLeakage or potential failure in CWS com=-
ponents is provided to operatRors in the controt 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 provide 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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putterfly 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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10.4.7 Lendepsate and fesdedtarsSystas

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 lListed 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. Confcrmance with the acceptance criteria
PG GO hedbnnobod-baban 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 all components
and eaquipment 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 D» nonseismic
Category I). However, the port;on of the system between
the reactor vessel and the auxiliary building wall (in

the steam tunnel) is safety-related and design to seis=
mic Category I, Quality Group A criteria from the reactor
to the outboard containment isolation valve, and is
designed to seismic Category I» Quality Group B criteria
from the outboard containment isolation valve through the
feedwater shutoff valves to the auxiliary building wall

in order to assure feedwater system isolation under

accident conditions.
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Each of the two main feedwater Lines contains a spring loaﬂRAF’

piston actuated check valve outside of containment, held
spen by air pressure during normal operstion thtt serves

as the outboar? containment isolation valve, ;:=2¢a.con-
tainmon§r§#'$%ggErd isolation check valve; ?tkre are also
two motor operated shutoff valves with each shutoff valve
powered from a separate emergency bus on each feedwater
Line, outside of containment. Thus, feedwater isolation

is assured in the event of a sfingle failure in any isola~-
tion valve. The safety-related portion of the system is
located in the sedismic Category I, flood and tornado=-
protected auxiliary building and reactor bui'ding. Thus.,
the guidelines of Position C.1 of Regulatory Guide 1.29.»
"Seismic Design Classification” are mets thus complying with
the requirements of General Design Criterion 2, "Design Bases
for Protection Against Natural Phenomena.”" The essential
equipment is sep;ratcd from the effects of internally gene~-
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; therefore, the
requirements of General Design Criterion S5, "Sharing of

Structures, Systems and Components.,” are not applicable.
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ENCLOSURE 2

OPEN ITEMS CONTAINED IN THE DRAFT
SAFETY EVALUATION REPORT

The applicant should show that all safety-related equipment in the
control building is protected against fiooding resulting from a
moderate energy line break.

The applicant should consider the effect of missiles resu1ting from
rotating equipment (including fans) on safety-related equipment
inside and outside of containment.

The applicant should consider the potential for fa]!ing migsi]es and
the effects of these missiles on safety-related equipment inside and
outside of contaimment.

The applicant should justify the conclusion that valve bonnets,
thermowells, nuts, bolts, studs and valve stems would not affect
safety-related components and systems.

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

and components.

The applicant has not yet provided the results of a compartment
flooding analysis due to cracks in moderate energy piping systems.

Detailed information regarding the applicant's analysis involving
effects of a main steam 1ine brezk in the steam turnel should be
provided for our review.

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.

The applicant must show that the scram function is maintained in

the event of slowly decaying air pressure to the scram discharge
inlet and outlet valves.

The appiicant must specify the limiting conditions for operation
related to availability of leakage detection methods.

The applicant should justify that the use of the containment floor
drain sump will 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.

The applicant should provide further information to show how leakage
into other systems connected to the reactor coolant system is
detected and should show that the Teakage detection system will be
capable of detecting a leak rate of 1 gpm or less through the

isolation valve(s) forming the boundary with the reactor coolant
system.
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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.

The applicant must specify the MSIV leak rate to provide assurance
that the MS-PLCS system can operate at the specified leakage rate.

The applicant must specify the differential pressure the MS-PLCS
system will have to maintain between the reactor vessel and main
steam line. ‘

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 ££ in excess of (.98
will not be attained in the new fuel pool. ©

The applicant must provide a criticality analysis to confirm the
criticality limits to be attained in the spent fuel storage
facility.

The applicant should provide the number of fuel assemblies and
frequency assumed for a "normal" refueling.

The applicant should show that spent fuel in the containment pool
can be coonled in the event of a design basis accident combined with
loss of offsite power and the most adverse single failure.

The applicant should describe, fully, the interconnection between
the RHR system and fuel pool cooling system.

The applicant should show that failure of a syphon breaker will
not cause a reduction in the spent fuel poc® water level below
10 ft. above the top of the active fuel.

The applicant should explain why syphon breakers are not required
for the dryer storage pool.

The applicant should show that the fue! building bridge crane cannot
damage the spent fuel, spent fuel pool eor spent fuel cooling system.

The applicant should explain provisions for cooling the maximum num-
ber of spent fuel assemblies in the transfer tube and how cooling

s maintained if subassemblies become lodged in the tube. The
possibility of coolant drainage from the transfer tube should also
be discussed,

The applicant must provide an analysis to show that the maximum
kinetic energy resulting from the fall of any object handled by
the 1ight 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.

The applicant should verify that the polar crane will not be moved
over stored fuel when refueling is not in progress.
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The applicant 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.

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.

The applicant should show the effects of polar crane drops in which
loads could drop into the reactor vessel.

The applicant must implement the requirements of NUREG-0612 before
a license to operate can be issued.

The applicant must show that the safety-related portion of the RPCCW
will not fail as a result of damage due to internally generated missiles.

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.

The applicant should show whether the makeup water treatment system
is maintained at a higher pressure than contiglous 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 contigwous 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."

The staff is reviewing the applicant's calculations to show that
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,

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.

The applicant has not addressed the consequences of catastrophic
failure of a condensate storage tank, related to possible flooding
of any safety-related equipment.

The applicant has not demonstrated that all safety-related systems
are protected against flooding in the event of a leak or rupture
of the Turbine Plant Component Cooling Water (TPCCW) System.




The applicant has not demonstrated that all safety-related systems
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 are
protected against f1ooding resulting from a break in or a rupture
of the Cooling Tower Makeup Water (CTMW) System.

The applicant must provide information to show the safety class of
the interface between the PYLCS and safety/relief valves.

The applicant should show how the safety-related compresced air
supply meets the criteria of ANSI MC 11.1-1976 with regard to

dewpoint, ofl or hydrocarbon content and corrosive or hazardous
contaminant content.

The applicant should cormit to periodic testing (at leust yrarly)
of the compressed air to the safety/relief valves to assure com-
pliance with the standards of ANSI MC 11.1-13976,

The applicant should provide drawings and narrative to complete the
description of the equipment and floor drainage systems.

The applicant must show that the worst single failure of the radia-
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 event
of a chlorine release. as recommended in the guidelines of
Regulatory Guide 1.95.

The applicant should provide drawings and narrative to complete the
description of the equipment and floor drainage systems.

The applisint must show that the worst single failure of the radia-
tion detection system in the control building ventilation system

will not allow entrance of radioactive material into the control
room.

The applicant should provide details to show how the charcoal
filtration unit in the main contro] room air conditioning exhaust
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.

The applicant should show how a record of pressure drop and flow
rate through the critical elements of the charcoal filtration units
in the main control room air conditioning exhaust and the fuel
building ventilation system is maintained in accordance with the
guidance of Position C.2.g of Regulatory Guide 1.52

The applicant should verify that the use of the testing methods
of the Associated Air Balance Council for leak tests in the ducts
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 Guide
1.52.
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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 1ines to battery room 1C while Rooms iA
and 18 have only one.

9.4.1 The applicant should show the crossties (on the P&ID) in the con-
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 immediately 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.

The applicant must show, in detail, how the charcoal filtrations
units in the radwaste building ventilation system and turbine building
ventilation system comply with the guidelines of Positions C.1.a
%hqoggh c.1.d, C.2.a, C.2.b, C.2.c and C.2.e of Regulatory Guide

.140. ,
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o3 The applicant must verify that use of the methods of the Associated
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.
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9.4.3 The applicant should show that no single failure of the jsolation
dampers between the auxiliary building ventilation system exhaust
and standby gas treatment system (SGTS) during either normal
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.

9.4.3 The applicant should verify the quality group and seismic standards
to which the unit coolers (including fans) in the auxiliary building
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.

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 permit normal operation and maintenarce.
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9.4.3

9.4.4

9.4.4

9.4.5

9.4.5

R

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

guigelines of applicsble portions of Position C.2 of Regulatory
uide 1.52.

The applicant should include the self-contained air conditioning

system for the turbine building sample room on the appropriate
P&ID.

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.

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.

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.



ENCLOSURE 3
EXAMPLES OF P&IC ILLEGIBILITY
Figure 9.1-23a, Area D-11 - Do those arrows refer to drawing 9.2-7a, c.
or e.

Figure 9.2.1.c - Part of Note 1 is obliterated and cannot be distinguished.
Many numbers, letters are so blurred as to be illegible.

Figure 9.2-2a, Areas G-5 - Arrow to reactor building equipment drains -
What figure does this refer to?

Figure 1.7-2b - What is the difference between the two plugs in the lower
left hand corner (one is vinyl, one nylon)?

Figure 9.2-8a, Areas B-11, D-11, F-11, G-11. What figures do the arrows
show? Two appear to be 9.3-6a or 6¢, two 9.3-6d.
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