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Evciosure 1L

PSAR Secton .1

RESPONSES TO NRC COMMENTS

Comment: Equlipment with active cooling (l.e., EVST, EVTM,
fHC, and fuel transfer port coolling Insert) should include
dlesel power provisions or otherwise satisfy clad temperature
limlts for loss of offslte (normal) power &s an anticlpated
event; the PSAR Is unciear with respect to appllicabllity ¢
such 8 requlrement,

Responsg: Fue! Clad Fallure and subseguent flsslion product

release will result In site bounda~y doses well below

establ .shed |Imlts as discussed In FSAR Chepter 15.5.

Coc! Ing loops supplled with backup electrical power by diesel

generator are provided for EVST soc'um and FHC argon cool Ing.

The forced convection cooling system for the EVTM Is supplied

with normal electrical power but Is backed by a naturel

convectlion cocl Ing system whiih can malintaln the cladding e ey Rl L
temperature within Its limits, The FHC coollng grapple 'S~ T°°

blowers are suppllied with nermet—electrical poner, = +i—the cav s
event ; :

reletire—to surrounding-arees;- Dlesel power (from one
diesel) Is provided to the HC coolIng systems tc m!nimize
exposure to operators on a |oss of offslite power., However,
the FHC boundary Is not considered safety-related and credlt
|s taken only for the safety-related RSB conflnement 10 limit
the release. The reactor, EVST, and FHC fuel tfransfer ports
have cool Ing capabllity provided by blowers supp!lied with
normal electrical power. In the event of & loss of thils
power and Immobllization of & fuel assembly-contalining core
component pot (the EVTM grapple drive Is also suppllied with
normal electrical power), the oaak cladding " amperature
remalns below the clad temper ature |imlt for anticlpated
events. In any case, emergency power Is not requlired because
In case of power fallure, the manual drive capabillty of the
EVTM can be used wlithout electrical power to ralise or lower a
core component pot to a location In which It Is passively
cool ed.

The enclosed markup of the PSAR revises Section 9.1 to
clerity the type of electrical power suppllied for each
sltuation In which coolling |s needed and the consequences of
loss of normal power. The revision consists of a new Teble
9.1-2A to list the peak fuel assembly cladding temperature
for loss-of-power cases and text In the descriptinn of each
appl icable faciilty to describe the power supplled and to
reference the new table.
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Respase 2 bl 15

“The THC coelng

clrcul atlon system (ACS), which removes heat from the FHC S'npﬂc :T::\‘?rmﬂ
argon atmosphere to maintaln the cell pressure negative /'““C"

relative to the pressure In surrounding cells. . The redundant /
ACS loops ere supplied with power from a standdy dlesel _ - = e THC admerphe
generstor In the event of loss of off-site power . The “The.e Blewers
postul ated two-hour stetion blackout !nclpde;,loss of this
backup dlese! power. The ACS would'fic I'onger operate to
remove fuel sssembly decay heat, and the temperature of the
FHC atmosphere would rise. The FHC pressure would become
positive relative to the pressure of surrounding cells. The
FHC | Iner would remaln intact; however, there would be some
leakage from the FHC to the atmospheres of adjecent ceils.
The conservative eassumption Is made that the FHC |Iner would
provide nc holdup of fisc.on products.

6(G?P"A assembali &3

e n\'-
shw\-ud Wik power
e G ';¥n'¢\-;, diess) 3;:-
A ¢ cveny of \e:.

A Li(—sdk. Puwc'.

The second system which norn.ally operates to minimize
radlation re'eases from the FHC |s the reactor service
buliding (RSB) ventilation sytem, which provides RSB
confInement In the event of a radlation release. In a
station blackout the vent!iation fens would be inoperative
and the RSB pressure would no longer be maintained negative
relatlve to atmospher Ic pressure. Fisslon products released
$rom the FHC Into the RSB Interior are conservatively assumed
to be released directly to the atmosphere.

The bullding structure Is assumed to provide no holdup of
f1sslon products released during a station blackout from @
fuel assembly In the FHC, All noble gas fisslon products
would thus be released directly to the environment. There
would, however, be plateout of volatile fisslon products on
the rela*ively cold surfaces of the FHC and the RSB Interior.
I+ Is assumed 1.2t 50% of velatile fission products released
from a fuel assembly would be plated out before release to
t+he enviror—ent. This factor Is consistent with the
guiceline value for lodine relsases from LWR design basis
accidents used In NRC Regulatory Gulde 1.4, "Assumptions Used
for Evaluating the Potentlal Radlologlcal Consequences of a
Loss of Coolant Accldent for Pressurlzed Water Reactors.”
The 50% factor Is conservetive In that it does not ccnsider
formation of Cs! In the oxygen-deplrted atmosphere cf the
FHC. Thls reaction would lead to & higher rate of removal
for ceslum and lodine particulates penetrzting the FHC |lner.
The release of particulate forms of these Isotopes would be
expected to be reduced to less than 10§ of the tot» amount
released fram & fuel assembly Instead of the 50§ assumed.

The analyses were carried out using the SIiROCO serosol
generation code and the procedure In NRC Regulatory Gulde
1.25 to determine the Integrated radlation doses a2t offsite
locations. The Integrated doses to the whole tody and to
deslgnated body organs are iisted In Table 1.
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The AHM also has inflatable seals on the closure valve, one on top of
the gate and two on the bottom of the gate, supplied by gas bottles or
the AHM. The gas supply is adequate to maintain the seal inflation
for at least two hours. (Note: any failure of the AHM inflatable
seal system is enveloped by the accident described in PSAR 15.,5.,2.4)

The AHM and EVTM floor valves, located at the reactor, EVST and FHC
during operation of refueling equipment, receive electrical power from
the EVTM or AHM as appropriate. Inflation gas is supplied from the
inert gas receiving and processing system, Prior to motion of the
respective machine from tne floor valves, the inflation gas is locked
into the seals by the respective control valves in the floor valve.
Upon loss of gas supply, the inflation gas is locked into the seals
by a check valve until the control valves are closed. Leakage rates
will be low enough to maintain the seals adequately inflated for two
hours. A single failure to one inflaticn system, i.e. failure of the
control valve, will enly disab’e one of two redundant seals,
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Enclosure

9.1 - 12 Comment

Provide additional justification why the Fuel Handling Cell
cooling system and boundary are not safety related.

Response

Off-site doses from a combined argon cooling system failure and
cooling grapple blower failure with a bare core assembly in the
FHC are enveloped by the accident in PSAR Section 15.5.2.3 and
the RSB fuel handling accident margin source term. Therefore
safety related FHC equipment is not required to support the
safety analysis of PSAR Chapter 15.

The REB HVAC cystem described in PSAR 9.6.3 is designed to
mitigate the cunsequences of an RSB fuvel handling accident margin
source term. This margin source term is a 20kw fuel assembly
with a release of 100% of fission product inert gases, 100% of
halogong, 1% of other fission products and 1% of Pu. The
off-site doses from this fuel handling accident margin source
term are:

Site BPoundary Dose 0-2 hr
Whole Body 1.27 Rem
Thyroid 64 Rem
Lung 2.4 Rem
Bone 1.3 Rem

Low Population Zone Dose 0-30 day

Whole Body .57 Rem
Thyroid 25 Rem

Lung 1.1 Rem
Bone .81 Rem

On site doses from the above FHC cooling system and grapple
blower failure accident have been evaluated to confirm that
operator action can be taken in the RSB to further mitigate this
accident and to operate other equipment.

For a 15kW bare assembly in the FHC, the RSB would have to be
evacuated or breathing apparatus donned approximately 10 min
after a loss of argon cooling system plus failure of the FHC
cooling grapple blower. Dose to an operator with breathing



apparatus in the FHC gallery would be .43 Rem in the first hour,
1.2 Rem in the second hour and the dose rate will not exced 1.65
Rem/hr.

FPor a 6kW bare assembly in the FHC, the RSB would have to be
evacuated or breathing apparatus donned approximately 30 min
after a loss of the argon cooling system plus failure of the FHC
cooling grapple blower. Dose rate to an operator with breathing
apparatus in the FHC operating gallery will not exceed 1 mrem/hr.

Even upon the loss of offsite power, actions could be taken to
return the fuel assembly to the core component pot by
remote-manual operation of the FHC crane., The above dose rates
will allow this effort to continue until the fuel assembly is in
a core component pot where it can be left unattended.



Comment 9.1-13:

Provide seismic classification of brakes on nhoists of the EVTM, IVTM, AHM
and FHC crane.

Response:

The brakes on the hoists for the EVTM and FHC crane are Seismic I. The
brakes on the hoists for the AHM and IVTM are Seismic II, but have been
analyzed to confirm that brakes will engage during an SSE.
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Question 9.5-5

Where in the HVAC system does the nitrogen bleed go to from inerted cells
in the RSE?

Response

The N, distribution subsystem exhaust is sent to HVAC unstream of the safety-
relatgd radiation detectors and the RSB cleanup system as discussed in

Section 9.6.3. Upon defection of high radiation, the RSB HVAC system switches
into the "recirculation” mode. RSB cells not within the confinement Doundary
are automatically isolated from the RSB cells located within the confinement
boundary. The nitrogen filled RSB cells will be automatically isolated from
the HVAC exhaust system in this recirculation mode. Thus, safety related
diversion of the cell N, exhaust system to CAPS is not required.
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Sectlon 9.16. Questlion 1

The design temperatures and pressures of the subsystems should be
made the same as those of the cells which they serve In order to
ensure that a sodl'um or & NaK leak 'n &2 cell will not rupture the
gas coolfng system, even assuming that an Isolation valve falls
to close. Added assurance of cooling sysiem Integrity will
preclude openting a path for combustion product release of alr
In-leakage to the liqulid metai.

Besponse

The design pressure of the subsystems !s at least equal! to the
meximum cell design pressure,

Tte plping and system ccm,onents are located outside the cells
cooled, end thus are not clfrectly exvposed to the cell environment
unless an !soiatlon valve fat.s to close., The pliping design
temperatures —  ——= usec asre tased upon ~~ the maximum
Ceil temperature due 10 Na/NeX le2ak, the plptxa‘iﬁadfomponenf
yocatton 's related to cell, whether unp*ural or forced
clrculatton ts present, thermil fnertla of the system, and
thermal conductence of the pl'plng system., In all cases the
design temperature wili be ejual to or greater than the max'mum
expected temperature.

Sectian_2.16._Qugsiion 2

It contiol red cooltng from sutsys*2m CR Is required to ensure 2
safety functticn, then “hat subsystem should be safety class 3,
and a8 mintmum of sef'smic Il (also ASME code lil, class 3).

Respgorse

Primary Control Rod Drfve Mechanisms are cooled by nitrogen gas,
supplted by Subsystem CR of the Recirculating Gas coolltng Systen.

The effect of a fallure In any part of these systems to supply
this cool'ng gas has been 'nvestigated by a serfes of tests at
W-ARD., The results of these tests were presented to NRC (R.
Stark, D. Moran) 'n a meeting on 10/14/82 and offlclally
transmitted to NRC by DOE letter HQ:5:862:107, J. R. Longenecker
to P. S. Check. A summary of these tests and results !s
presented below.

The PCRDM Loss ot Stator Coclant Flow tests were conducted wilth

prototyplc herdware 'n 1000°F sod'um flowling at the decign flow

rate of 45,000 Ibs/hr. The PCFCM stator temperature 's normeally
measured by redundant thermoccuples lccated 'n the outlet of the
stator coolant flow. For these tests, addittonal thermocouples

were located 'n the stator windling to measure the maximum stator
winding temperature as a function of cocolant flow.

Normal stator coolant flow s 157 scfm N2 at 95 psltg. For these
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Section 9.16, Question 7

The discussion of recirculating gas cooling system shutdown on leak de-ection
is inconsistent between PSAR Section 2.16 and 7.6.5.

Response

Automatic shutdown of Recirculating Gas Cooling Subsystem due to moisture and
leak detection signals have been deleted from PSAR Sec*ion 9.16.3 to avoid
automatic shutdown due to spurious signals. The attached change to PSAR
Section 7.6.6.2.1.1.2 deleted the discussion of shutdown on high water vapor,
but adds a shutdown due to high temperature in the return piping. Automatic
shutdown of the Recirculating Gas Cooling Subsystems due to high water 'evel
in the cooler is retained in the discussion cf PSAR Section 7.6.6.2.1.1.2

and 6.16.3 (og 7.6-12, 9.16-7).
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Enclosure L

a) A discrimination system shall be provided to insure against a
refueling error which could result in a significant reactivity
error or undercooling of the control assemblies. This system
shall prevent the following situations: .

Insertion of any assembly other than a control assembly into a
control assembly position.

Insertics of a control assembly into a fuel assembly position
or a wrong control assembly position (i.e. interchange of a
primary and secondary control assembly).

b) The relative location of the absorber pellet column within the
pin shall be maintained uncer snipping, handling znd scram
arrest lcadings by a properly deszigned axial spiing support
svsten.

—

4.2.3.1.6 Environnental Requirements

The cortrol rod system shall provide safe relieble shutdown
and cuntrol capapility when subjected to the following =nvironmental
conditions.wedn 4he abiiiby do widhshand “die ebval loss =% N

""\."‘5 wikhauwk o loss of CchaDm 50.5057 Funchon.

The external surfaces of the Cortiol Pod Drive Mechanisms ara2
exposed _to the head access area environment at temperetures between 70
and 150°F during full power operation. The internal atmssphere of the
CRDM is inert gas at temperatures ranging from 70 to 400°F. Normal
primary mechanism internal pressures range from 15 to 30 psia.

The control rod drivel&nes are expossd to an environment of
liquid sodium containing 2 (>800°F) to 5 (<800°F) PPM oxygen over the
Jower 60 percent of its length (approx.). The remaining upper portion
is exposed to an atmosphere of inert cover gas and sodium vapor.

The control assembliesoare exposed tg an environment of
liquid sodium containing 2 (>800°F) to 5 (<800 F) PPM oxygen.

The design of the CRBRP Primary CRDM/CRD is conceptually the
same as that used on the FFTF program. This design employs some proven
design concepts, (References 145, 146 and 147) that inhibit the upward
movement of sodium vapor laden cover gas by reducing the annulus width
while increasing the length thereby minimizing the effect of natural
convection.

To further insure the reliability of the Primary CRDM/CRD a
continuous purge system consisting of recycled cover gas will be utilized
to provide a corstant downward flow through the annuli into the reactor.

4.2-24 Amend. 53
L2 Jan. 1980

P
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(5)

(d) Motor thermal over|load.

The bypass Identifled in item (b) above Is Inltiated by a Key
Operated Selector Switch located on the Local Control Panel and
administratively controlled.

The fan start/stop indication Is provided on the local control panel

as wel! as on the back panel. "Fan stopped" Is alarmed on the |ocal

contro’ panel, and alarmed as "Fan trouble" In the computer. Bypass

switch status Is Indicated on the local control panel. "Fan stopped"
Is alarmed as "Inoperable Status (1S)" in the computer located In the
control room.

7.6.6.2.1.1.2 Automatic lsolation Yalve Operation (Figures 7.6-39, 40 & 42)

..“ ""

The Autamatic Isolaticn valves are tail epes valves.

(1)

(3)

(4)

(5)

(6)

The Automatic Isoiation valves can be operated from an "open-auto-
close™ switch (spring return to auto) located on the back panel and
the local control panel.

When *he switch is In the "open" position, valves will open vier all
of the following conditions are satisfled:

B e L o e A e e e L o L
6;5 No high water lev:l in the cooier.
When the switch is In "auto" position, valves will open when fan

start demand switch signal Is received and all of the following
condltions are satisfied:

“or—No—high—water—vaporlo the supnly gas—etmenm:
o
(J) No high water ievel In the cooler.

The valves can be closed manually by placing the switch in the close
position.

When the switch is in "auto" position, valves wiil automatically
close under any of the following conditions:

B T e B o o e ST s e B e LS
byposs—tor—hrioh—weter—vopor—o—tiiilaiod

o
(¥) High water level In the cooler.

)

() The fon has stoppes and there Iz no fan stert demand.
() H.Sk femperature in retdury P'}:*V\

The Automatic Isolation valve open/close Indication is provided on
the back panel and local control panel. Closure of the valve is
alarmed as "Inoperable Status (IS)" in the computer located in the
control room.

Amend. 71
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" »tween tre double seals. The purpose of this buffer pressure Is for leak
getection and !s not required to prevent seal |eakage, although It would
mitigate an Inner seal leak. The Inflatable seals are the only ones which
depend on & continuous source of electrical power and Inflation gas for
operation. In case of loss of offsite power, the seal inflatfon system valves
would fall open, providing the seals with a continuous source of Inflation gas
trom the normzl supply system. (The valves are closed during normal operation
to provide more sensitive seal leak detection.) The gas supply is from tw
separate gas bottles and !s Independent of loss of plent gas supply.” Because
the supply vaives fall open, loss of offsite power would not affect seal \
inflation. The piping and va'ves from the gas bottles to the Inflatable seals |
are ANS| B31.1., The seal Infietion system and controls have been Investigated |

4o ensure that there are no common cause fallures which would disable both
Inner and outer seels.

The EVTM 1s hermetically sealed to a refueiing stat'un by lowering the closure
val ve vnich mates w'th » floor va!ve, The actus' seziing at this Interface Is
accompl ished by =la-vomer double seals, which are perfod!~ally leak checked.

R S \
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and Pressure Vessel Code, Selsmic Category |, and Is located within a hardened
structure.

" The crane handlec gas cooling grapple, shown schematicaily In Figure 9.1-9, is
malnly used to transfer bare fuel assemblies from the spent fuel transfer
station to the spent fuel shipping cask. Design of the grapple finger
actuation mechanism prevents actuation of the fingers to release a core
assembly while the fingers are supporting the weight of the essembly. The
crane hook Includes a |atch to prevent Inadvertent disengagement of a cool!ng
grapple from the hock. In the event of a loss of electric power, the crane
wlll stop at Its position at the time of the power fallure. Design of the
crane Includes the capabllity for manual operation. Access to the crane for
manual operation !s through ports In the wall and roof closure,

Twe redundant argon gas-cooling blowers are mourted on +ke Lpoer ead of the
ges-cool 'ng grepple. These blowers draw srgon gas from the .urtounding cell
enviroment and blow 1+ through the grapp!e enc fuel assembly, discharglfrg It
tack tnto the ceil through the nozzies st the dottom ¢f the fuel assembly.

The argon gas flow rate wiil be iarqe snough to maintain the cladding
temcerature of a fuel assembly beicw the normal cladding tampei ature |im!t for
decey lest loads up to 15 kW. The blowers are suppiied-with—oo vat—electries]

m. vy oW ess 3E '.73‘( ™ S ':’—\",""3 - “'t_ ',‘L‘!n*'zﬂ'atf e\lecke 7\ > v OV ‘:, Ak
€ e AR Tk i G SR O L S (et Scdnm p = ' i B e
9.1.3.2.3 Sofety Evaluation

A CCP contalning a fuel assembly s cooled sutficlently by natural convection
of the adjacent FHC atmosphere to maintain the peak fuel cladding temperature
below the 1imits given In Table 9.1-2, The peak temperatures, given In Table
9.1-2A for normal operations in which the FHC atmosphere temperature !s
malntalned by the argon cl-culation system and for the unlikely event of loss
of coolling of the FHC atmosphere, are within the |imits.

The argon coolIng gas flow rate through the spent fuel assemblfcs while beling
handled by the gas cooling grapple Is sufficient to malntaln the maximum
steady-state cladding temperature of a 15 kW fuel assembly below 600°F. In
the event of loss of argon cooling gas, suff'cient time exists for the
assembly *to be transferred back 10 2 Na-filled CCP In the spent fuel transfer
station within the FH" before the fuel cladding reaches 1500°F.

Adequate cool ing of & spent fuel 2ssembly suspended from the cooling grapple
Is malntained by the rollowing means:

1) The grayrie blowers are redundant to protect against loss of cool Ing
capabllity by fallure of one blower.,

2) Each blcver will be tested before beginning FHC spent fuel shipping
operattons to ensure its operability,

Evalua’ on of the loss of power for coul Ing syste=s for fue! 2ssemblles In the
FHC shows that the consequences are acceptabie. in the event of loss of
normal offsite power, operition of the coollng blowers would stop and the
temperature of a suspended fuel assembly would rise. The loss cf power would
a!so prevent movement of the FHC In-cell crane to return 'he assembly to 2
sodlumf1lled CCP. The extent of the temperzture rise would cgepend on the

S it.%



PSHE Sectun G

1. EHC Normel Fual Handling

In @ typical spent fuel handling sequence, a spent fuel assembly In & core
compcnant pot 1s lowered through the fuel transfer port (sce Flgure 9.1=7) by
the SVTM, Imto the spent fuel transfer station directly below the port. A
lazy susan assembly, with three trensfer positions supported by a stainless
steel gridwork, provides the storage locetions, Fach position heclds one fuel

assembly, In a sodlun~-fllled core componant pot., Decay heat Is removed by
r@tural convection to the FHC atmosphere.

The spent fuel! essambly 18 removed from the core component pot by the In=cell
crene, using 8 ges-coolIng grapple, and ellowed to drip dry. It for some
reason not ldentifled es a pert of normal procedures, it Is decmed recessary

to remove o sodlum flim from the extorlor surfaces, the exterlor surfaces witl
ba wiped w'th alcohol wetted swabs.

Then the spent fuel éssembly Is lowered Into the spent fue! shipping cask
located in a shaft below the cell floor. The sequence Is repeatad for the
rmmber of assembl les necessary to f11] the shipplng cask, Tha ehove funections
within the FHC are performed remotely by operutors 10 the adjacet opercting
gallery, and cen be observed through the viewing windows,

Normsl core essembly hend! ing operations In tha FHC are conducted with ‘
as.emdiles having a decey heat of 6 kW or loss, Infraquently, It may he
necsssery 10 examine 8 high=powered core assemdly. Th's wiil be dore only
when (1) 1+ Is necessary 1o complete retuel Ing or to commence reactor stariip,
or (2) use of the FHT Is necessary to recover from sn EVIM grepple mgl function
uccursing while grappled to a high-powered core asseubly,

Ouring these operations, speclel pre-autlons shall be observed, Inciuding
removal of all other spent core assendlles fram the FHC prior 1o Introduct)on
of the high-powered core essembly. In addition, only one coro assembly
greater then 6 kW shell be permitted In the FHC at any time. :

2. Spent Fuel Examinatlog

Spent fual examination In the FHC is |imlited to Inspecting tho exterior
surfaces cf fual assemblies to determline thelr geemetrical condltion before

loadirg Into the spent fuel shipping cesk. Spent fuel essemblle: wiil not be
dlsassembled or sectioned In the FMC.

It Is plenned that only a few selocted spent fuc! sssemblles will be exsmlned,
after the plant cperation hes reached Its equilibrium. During the first few
roetuelings, it Is expacted that more spent fuel assembiles may be Inspected.

The extent of the spent fual examina lon covers the fol lowling operations, all
of which will be performed In tho fuel exam!nation fixturo:

1) Visual Inspection of all exterlor surfaces

2) Determination of axial and redial diletion of fuel assembly by
measurIng Its length and distances across flats

3) Meesuramant of the fuel assembly bow

9.1-65a
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- provide 8 second, redundant loed path from the handling ball to the poler

crane hook., When not In use, the AHM |s stored et 2 parking station located
In the northeast quadrant of the bullding.

The parking station is designed for the SSE selsmic loads which are carried
Into the RCB structure.

In the event of 2 loss of electric power, 2 braking system automatically stops
the grapple 2t Its position at the time of power fallure.

Electric power to the AHM can be manually disconnected at elther the AHM
console or the substation supplying the floor service statfon from which the
AHM s telng supplied.

The vert!cal pcsition ot the AMM grapple s disp!ayed on the AHM controi
console,

when the AHM 1s In position at the reactor, only the extencer matirg fiange Is
resting on the flocr vaive, which In turn Is supported from the sma!l rotetirg
plug (SRP) by an edaptor. Iif the two components were firmly attiched +o each
o*her, the restiting combined structure, in effect, would represent 2 tali,
verticai cantliever rising from the SRP, attached at 1ts upper end t+> the
polar crane. The [arge bending moments and shear loads In this contined
structure, resulting trom horizontai exclitation due ftc an NOPE or SSE, are
relfeved by structurally decoupling the AHM from the ¢loor valve at the
extender/floor valve Joint Interface. At a predetermined hor!zountal ground
zcceleration, complete severance of the AHM from the floor valve ("breakaway"
concept) eliminates the cantilever beam effect and significantly reduces all
sefsmic loads,

The joint between lower extender flange and floor valve !s designed with shear
pins which fall upon reaching a predetermined horfzontal load. Thls enables
the AHM to separate from the floor valve during a selsmic event., The design
{ncorporates a pneumatic reservolr which Inftiate ralsing of the AHM extender
following the shearing-off of the shear pins., The actuators can ralse the
extender by about 3 Inches iIn less time than !t takes for the extender to
clear the floor valve during the horizontal movement due to an OBE or SSE.

9.1.4,5.3 Safety Evaluation

The radtal and axtal shielding provided by the AHM |Imits the Integrated dose
to personnel to less than the maximum al lowable dose rate during the
Installattion or removal of the components hancdlied by the AHM., As with the
EVTM (see 9.1.4.3) the radiation source !n the machine Is Intermittent and
short term,

The AHM has sdequate seals to prevent radioactive emfsstons to the RCB
operating floor. Radloactivity released does not exceed the |imits as set
forth In Sections 12.1.1 and 12.1.2.



seals sre provided continuously with @ buffer pressure between the double
seals. This pressure !s monltored continuously for leak detection and {s not

,roqu!rpd_jg prevent seal leakage, although It would mitigate an inner sesl!

leak. The'‘Inflateble seals sre the only ones which depend on 8 continuous
source of electrical power and Infletion ges for operetion, In cese of loss
of offsite power or ges supply, the seel infietion system vaives would fall
090h,-9¢0v{d+ﬁg“fh.‘t.tf$-'4fh"t—c0ﬂ$+ﬂv°08—tourt.—0f”1ﬂfii**Oﬂ‘gtt—QPOSSUFQv
(The velves sre closed cduring normal operetion to provide more sensitive sezl

leak detection.) Since the supply valves fall open, loss of offsite power
would not aftect seal Inflistion.
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TABLE 9.1-2A

SPENT FUEL ASSEMBLY CLADDING TEMFE;MTURES
(Sheet 1 of 2)

2) Peak Fusel
Location of Frequency Assembiy Cladding
Fuel Assembly Cless Temperature (°F)
CLP In EVST storege location
20 kW Assembly
vorme! operation hormal @”U“" F’“\
Wetural convection loop Unltkely E‘e“) ( od P‘“)
cooilirn
P it FidT (15-kWt assembly)
Argm ci-culation system Unlikely 1060¢ 1)
operative
Argon clirculation system Extremely 1265
ynoperative Unlikely
OCP In FHC (6kW assembly)
=10
ACS operative Normal e e S
ACS inoperative Unlfkely 900°
CCP In EVTM cold wall
20 kW Assembly
Cold wall blower on Normal 12801
Cold wa!l blower off
(4)
Anticipated 935
Unltkely 1350¢ 1)
CCP immobllized In EVTM stack
essembly (essemblies below
“the cesk body essembly, see
Figure 9.1-14)
20 kW Assembly
2
Antictpeted 1230
UnlTkely 1415(1)

2 .3 —AglLii,i B
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SPENT FUEL ASSEMBLY CLADDING TEMPERATURES
(Sheet 2 of 2)

TABLE 9.1-2A

Peak Fuel
Location of Frequency Assembly Cledding
Fuel Assembly Class Temperature (°F)
CCP lmmobilized In reactor fuel
transfer port
20 kW Assembly
Bloser on
An*icipeted @ 950
UnlTkely 1444(M)
fa
Elover otf lnf!c!na1ed<2)") $70
Blower off ‘txtrene Y Unilke'y 1482
CCP immobtlized In EVST
fuel transfer port
20 kW Assembly
Blower on
Anticipated @ <1250 £
Unltkely 1389( 1)
Blover off Anttctosted D@ <4250
Blower off Extremeryp unl fkely 1482
CCP {mmobiiized In FHC spent
fuel troncfer port
15 kW Assembly
Blower on
(2) 4
Anticipated <1225
Unitkely 1249(1)
Blover off Antictpated &)%) 1225
Blower off Extremely Unllkely 1275 (ak:s

(1) Steady-stete temperature

(2) For & stopped CCP with the fuel transfer port blower Inoperative, the

operator {s required to teke action e&s described In PSAR Sectlon

within 30 minutes to raise or lower the CCP,

9.1- 68b)

q.1.4.3.2



Footnotes to Table 9.1-2A

(3) Loss of off-site electrical power during a fuel handling operation is
classified as an unlikely event. This classification is based uoon
the number of hours per year that this fuel handling equipwent is
operating and the conditional probability of loss of off-site power
at such a time. (For the probabiiity of loss of off-site power, see
question response 222.24.)

(4) Upon failure of power tc the EVTM, the operaicr is required to connect
a temporary power cable to a Floor Service Station.

q.1-6%b) cont
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ceses, i.e., selected piping smaller than eight
inches 0.D., the heat is applied by mineral insulated
heating cable that consists of a metal sheath drawn

down over a MgO insulated single heating element.

Separatc Thromel-alumel thermocouples are used

thrcughout the systems for the feedback signal to

contral the operation of the electric heaters and for
moritoring the temperature ¢f the metal boundary of

s eSS PRSP SRR,
Thermocouple compensation is provided for all

thermocouples.

Thermocouples on piping are located at a peint on the
pipe to enable control of the average temperature of

the pipe within specified limits. On egquipment, the

thermocouples are located in the spaces between

heaters for both monitcring and control purposes. TThe -P\‘}“:""‘“
of Ahermo couple s, combined wilh Weak dvanste- caraclerwhiis,
precladec undedecred co\d spots.

Control of any heater or bank of heaters is by

automatic control. This control provides for
continuous and automatic adjustment of heat based on
an error signal generated from the difference between

the temperature setpoint, as set by the plant
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none is required, and current flow through piping end
other non-wiring components due to shoits concurrent

vith multiple failures of the over current protection
conponents. The effects of these potential failures

on the safe shutdown of the plant is discussed in

this section.

2
As discussed in PSAR Section 3.§.3, the Piping and

Equipment Electrical Eeating and Control System is
not safety-related. The heating system {s not

essential fo:_the safe shutdown of the reactor, nor

will failure of the system result in & release of

radioactive material., However, considerations fqr

-~
trace heating of selected safetv related components

have been taken,



CH-H-

A Technical specification will be provided to address failures of
trace heating in the primary equalization line, the IHTS cover gas
equalization line, the argon lines leading to the primary argon relief
system, and the overflow heat exchanger. Relief protection for the
IHTS is provided by the rupture discs to either the dump tank or the
Sodium Water Reactions Products tank. The large eighteen-inch lines
downstream of the rupture discs are normally empty and are not trace
heated. The eighteen-inch line up to the rupture discs (approximately
five foot long) has trace heating installed, but during normal
operation the heat transfer from the flowing IHTS sodium is sufficient
to maintain the temperature in the line above the heater setpoints.
The six-inch gas line between the IHTS expansion tank, with its
associated rupture discs, is trace heated to reduce sodium frosting.
Should this six-inch line become plugged due to trace heate- failure,
the effect of a sodium water reaction would be neutralized by blow
down of the water side of the SG modules and, if needed by rupture of
the iarge rupture discs in the eighteen-inch line. Thus, failure of
the trace heating of the six-inch line will not cause a safety

problem,
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The EVST s cooled by three cooling clircults, two redundant ®rormal® forced
clireytation circutts, and & backip naturel circulation circyit, ECach of tha
circuits contains a sodfum 1oop, circulating EVST sodium, and @ Nak Yoop, which
transfers the heat to the atmosphere. A1l of the sodium and NKaK Tocps are
electrically preheated, The preheat is segmented into multiple control zenes,
each zone having at least one contral thermocoupie, Prehaat tenperatures higher
or lower than the setpoint band are alarmed, The preheaters are not redundant
and the preheat system {s not on emergency power.

During EVST cooling operation, the forced circulation circuit {n operation does
not require electrical preheat; the heat s provided by the fuel within the
EvST. The natural circulation loop also does not require electrical preheat, s
long as a heat source {s present in the EVST, since & w211 flow of sodius and
NaK §s always maintained in this loop. The standby forced curcylation loop does
require preheat to maintain temperatyre. Should a heater circuit, or circuits,
fail in the standby cooling circuit (or in on{ circuit) the cooling circuit can
be fsolated and the heater repaired while still maintainin? two means of EVST
cooling. Consequently, failure of individual heater circuits g not corsidered
s significant safety problem,  In the event of 10ss of plant power or a total
Yoss of the preheat system, the ncrmally opcrating forced cooling circyit 3nd
the natural circulaticn circuit would be ynaffected from a standoint of EVST
coolirg, In the standby circuit, NaK terperature can be raintained ty puop heat
(pump on erergency power); only the stagnant solium Yoop is susceptible W
decreasing terperature (and ultirately reczing) and this site *fon could be
monitored by the safety-related themocouples on the EVST sodivm outlet Yines
gost-accidont monitors). In this situaifon, plant procedures call for period-
cally switching EVST cooling from one circuit to another in orcer to use EVST
hoat to raintain sodium temperature well above freezing. Inm any gveat, 105 of
poagr OF prehest £am C2use 105y of no more than one of three svailatle cooling
circuits, 1f no operator action {s taken, and will result in no loss of cooling
circuits §f EVST cooling s alternated betwcen circuits., Consequently, neither
redundant heater circuits nor safety-related heating {s considered required to
ensure continued EVST cooling.

The DMRS circuit consists of the norrally operating reactor averflal -aheup
circuit, the sareally stigiant UMk and NaK "crossover® piping, an¢ the EVST
NaK furced circulation loops previously discusscd. Rodundant heaters are
currently used on the overflow/makeup circuit ard OHX, and a change {s deing
rade to add redyrdancy to the KaK rerossover® piping.  Tarflure of heater cirziits
on any of these components (including the standhy «VST ¥ circuit) will be
sigraled by an alarm. Where redundant hoaters a:e installed, the redundant
heater can be connected and energized from accessible arees (outside the incrted
cells) within an hour, well within the time when cooldown of an fsolated circuit
could have significant impact, As previously noted, Lhe preheat on the EVST NaK
Yoop can either be repaired or temperatures <aintained by puip heet, BT the
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operator's cption, Consequently, loss of Individual preheat circuits should
{mpact neither reactor op2ration nor capability to perform the DiRS function.

If the entlre preheat s{sten (or substantial portions of 1t) 15 lest due to some
electrical or mechanicel fatlure, then the reactor should be shut down, With
the reactor shut down and prizary sodfum temperature reduced, the DnRS function
1s not corpromised even without preheat, as discyusced 53loi.

An evaluation of DHRS capability following loss of plant power was made to
ensure that DHRS 18 mot corpromised during the plant event. Upon Toss of gower,
the reactor is tripped and sodius tomperature avtomatically reduced to 630 F.
Both EVST NaX flow and overflow/makevp sodfum flow are continued after a short
{nterruotion since these pumps are on emergency poser. The stagnant 04X and Nak
*crossover® piping slowly bogin to cool since the elestrical probiat §s out of
service without normal plant power. This cooling will increase the etartyn
thermal transfent streceae which the b eieaiing 18 designed to minimize, should
UeS be invoked 1/2 hour or more after scram, ¢ increase in these stresses in
the controlling corponents fnvolved in DMRS (e.g., overflow heat exchanger) was
determined to have miner impact on their structural fntegrity., The worst case
thermal condition in the DHRS startup time from 1/2 to 22 hoJrs after scram was
analyzed ty find that these corponents are designed to withstard miny cycles
(>100) of this event. The conclusion s that the additioral thoroal stresses
due to cooldown in this event are not controlling and DiRS can be successfully
{ritiated and carried out. If the loss of power is Tong encugh, ultimately the
0Hx will freeze; however, calculations indicate that this ui\g take approximately
48 hours, an extremely unlikely situation, If the loss of pcrer dces azpesr t0
pe extensive, for example, if rot restored within 24 Murs, then Bt that time
the reactor sodium could be reduced to refueling terperature (4007F) and the
rakeyp sodium stream diverted such that it flows through the CHX, Under thete
circunstances, freezing would be precluded and DARS could be Initiated at any

=e, indefinitely, after poaer loss.
Tnsert C
trsidering the above capability, a safety-related, 1f-powered prereat system is

not consicderad necessary.

feh:126
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A number of sodfum valves are active components, used efther for EVST cooling or
DHRS Inftfation, The valves are prehcated by separate prehest circuits, The
preneat systen 1s not safety.related ard {5 not on 1€ power, Safety-related
reheat ¢ not censiderad NeCessery Tor these valves, for the sare ressons
discus seddumder—temm Sud=d, since these valves are part of the circuits tnvolved

in that discussfon, The redundancy noted also applies to the valve heater
circuits,

feh:126



y T™he ““:’? :«:t::ml h:oth. of sodfum Vinex (sensed ane controlled
Pormally) due o multiple fallyres tn the trace heating ang Control system whi
On trace heaters (which should be off) 15 less than r?f- percent of t‘c long t:v“nh
SWsystlem heat re=oval cApability per Toop. The unwanied heat 15 Tess than one
pervent of the short term Suirystem heat romoval capadbrlity per loop, and {t 1"
less than one-half of one percent of the total plant removal capaniliyy,
These perventages are Eutficiently sma’{ in terws OF haat transport system

capability that the occurrence of this ratlure mechantse would not compromise
the sate shutdown function.

component accurring with concurrent fatlures of the ground heater sheath, the

round faull detectors, gnd the Over Current protective devices. This mechanise
would nut compromise " gafy shutdown wh the plait: - Fime YITIest pipe where o
short could occur is gry rer "an ten Lises the Cross-iectiona] diaceter of the
tlectrical wiring. Theretore, for the snallest pipe, the conductivity of the

electrical wiring is one-he1f the conductivity of the Pipe, and the conductivity
of the pipe 13 over forty times highar than the heater wire. In either & short

Onnllonally. the fatlure mechantsa reyuires the failure of the tom-
perature sonun' sySteh and one of the following: (1) GXCess current application,
(?) crozs-over in Founting of adjecent heatars, and (3) {mproper setting of pro-
tective devices. For Gesign related fatlures, the failure mechanism can be
Crused Ly fmpropar heating wire design, fissures n the Raones fum oxide, and bends
1653 Lhan the minfmun bend redil. The effect of the fatlure wil) "ot cauvse
fatlure of the 50d1um cuntainment.

9.4.4  Design Relisbidfey Lvaluation

In order to prevent the effects of neater failure from propagating
to the piping or equipment to which heaters &re atlached, the following Opur=
alional criteria are vsed:

(1) For norma) operation, the heaters are opersted at less than
1/2 rated power. for abnormal operation, each heater contro)
Circuit 15 protected 894inst overcurrent by thermal overload
circult breaker and tempersture sensors on the heated component.
Ground fault fnterrupters (GFI) will be wsed for protection
against ground currents.

(2) wigh and low temperature alares are proyided for a1l control
and monitor thermocouples in al) heater contrnl 20nes.

(3) The cold ends of the heaters are bent SU* and Brought out from
the compunent., A Spacing 13 matntained between adjacent
heaters to prevent Crossover of heaters and vignificant mutual
beating by radiation,

.“.‘
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In order to maintain the integrity of the cell liner, the piping
from the cell liner up to and including isolation valves for non-safety
related subsystems which serve cells containing Na or Nak is designed to
the requirements of Seismic Category I.

A1l the safety related subsystems are designed in accordance
with the requirements of ASME Section III Class 3, Seismic Category I,
supplied Class IE electrical power and emergency chilled water.

Safety reiated subsystems MA and MB serve the two primary Na
makeup pumps. Since the primary Na makeup pumps are redundant to one
another, no further redundancy in components is provided for subsystems
MA and MB,

Safety related subsystems EA and EB serve the two EVS Na pumps
in the two active EVS Na cooling loops. No redundancy in components is
provided for subsystems EA and EB since there is redundancy in the EVS
Na cooling loops themselves.

A1l the subsystems using water as the coolant and serving areas
containing Na or Nak are provided redundant wa er leakage detection sensors.
On detection of water leakage in a subsystem, the operation of the subsystem
1s stopped automatically, the automatic isolation valves in the gas lines
and chilled water system lines are closed and the redundant drain valves
on the cooler are opened automatically.

In He case of o sedum or Nak spill or leak 1n aceh’, an
44k¢eee~o£_a-sodiun-on-ﬂak—sp#%J—cn-4eJ;-4a—a-eo¢l1-the-opent&ku»
-e6-ehE-?ubsystem—9evv4ug-tbe-ee44—4s-itopped-end-Q#npiaionatic.ssolazion

AR A A baan oyt LTSRS TS PP } ;
alﬁrm &« provided,  Scdiun~ Jead Letecton s dscussed in Section 255,
9. )

Tests and Inspection

Each individual component of the system is tested at the factory
and, before the plant startup, entire system is tested and the gas flow
rate is balanced and set at design fiow conditions. Periodic inspection
of the components is scheduled to ensure proper system operation. In-
service inspection will be conducted according to ASME Section XI for
safety related subsystems as described in detail in Section 3.1.

9.16.5 Instrumentation and Control

The RGCS instrumentation is designed to provide for measurements,
controls and alarms of system parameters. Each subsystem is provided
with a control panel Tocated near the fan. The panels include the
control switches, monitors and system alarms.

A1l non-safety related subsystems are provided with local
monitoring and alarm and a remote alarm in the main control room.

A1l safety related subsystems are provided with local menitoring
and alarm and remote monitoring and alarms in the main control room.

A li§t of compressed air operated safety related valvé%which
are provided with safety class 3 air accumulators is contained in

Table 9.16-3.

Amend. 59
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_9 16-4-Cel) Cooling Loss Irpacts on DKRS

The loss of cel) cooling should not prevent the capability of acceptable DHRS
operation.

In contafnment, the cells conlaining tne DHRS components are separated into two
groups of cells, each group being cooled by a safety-related cooler. Ez:h of
the coolers ¢cools one of the two primary sodfum maleup puPs. The coolers are
on emergency power and each cooler has redundant fans sized such that a fan
failure does not result in unacceptable cell temperatures. Consequently,
neither Yoss-of-plant pawer nor fan £31l0re has eny impact on DHRS. Shon1d an
entire cooler unit be lost for other reasons, the mekeup pump (direct gas cooied
from the cooler) associated with that cooler would be lost. However, performance
tests of the makeup purps have shown that a single purp alone can provide the
required DHRS flow. 1In addition, 1t 4¢ 2 plint reguivereni that all components
maintain pressure boundary under loss of cell codling for an incefinite period
of time.

In the reactor service building, the only DHRS componants in frerted cells
cooled by cell coolers are piping and the EVS sodium coolers (these coolers are
not "used” for DHRS; however, the DHRS NakK flows through them; in this sense
only, they are called "DHRS components®). Neither the piping nor the ccolers
are impacted by loss of cell cocling. The remaining DHRS cowcrents (A2HYs, %k
pumps, piping) are located in two afr-atmosphzre cells (one for each of the two
Nak lcops comprising the DHRS heat sink) codled by the plant WV sysica So0lers.
The coslers are safely-reiated on emergency power. Even with 1oss of cooling,
the large cell coupled with relatively low heat fnput rake it unlikely that even
lengthy 1oss of cell cooling would interfere with [4RS operation. Even if
cooling for one of the Nak cells was lost and tesperatures did reach unacceptzble
limits, a thermal amalysis conducted ac part ¢cf 3 “DURS with singie fatlure®
study has shown that a single Nek loop can by fteelf provide sufficient UARS
2:3t rejeciion to ensure adeguate core cuoling.

feh: 126



