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Enclosure 1

(2,128)
PSAR SECTION 9.3 ITEMS
1. Question: The design conditions (temperature and pressure)
should be specified for each subsystem.
Response: Design temperatures and pressures are provided

for each subsystem on amended PSAR pages 9.1-26,
9-3‘13' 7‘, 11' 1" 204.

2. Question: The PSAR should identify the materials of
construction of the sodium and NaK receiving
stations.

Response: See amended PSAR page 9.3-la.

3. Question: Appropriate emergency plans should be
implemented during receiving and loading of
sodium.

Response: PSAR page 9.3-2 has been amended to say that

appropriate and necessary emergency planning
with local officials will be taken to consider
the possibility of an outside sodium fire during
the initial loading of sodium.

PSAR page 9.3-2 also states that precautions
will be taken during Jliquid metal loading
conditions to limit aerosols efects to plant
components prior to plant operation.

4. Question: What procedure is planned for replacement of
cold traps?

Response: Amended PSAR pages 9.3-5, 13, and 9.1-21
discusses cold trap removal and storage.

5. Question: What procedure is used for maintaining Nak
purity and what has peen cxperience with other
plants using Nak?

Response: As discussed in amended PSAR pages 9.1-21, NakK
has been successfully used without impurity
problems and no monitoring of NaK impurities are
scheduled based upon anticipated maintenance
activities of the NaK loops and the capacities
of the diffusion traps.



6. Question: Can a leak in the EVS cooling circuits disable
cooling of the EVST?

Response: As discussed on PSAR pages 9.1-27, no leak in
the EVS system can disable more than one loop.
Discussion of the EVST anti-syphon features are
provided.



9.13- 1)

9.13- 2)

PSAR SECTION 9.13 QUESTIONS

During cooldown of the cell atmosphere after a liquid metal fire,
a negative pressure could result due to the depletion of the
oxygen. The PSAR does not state that the pressure differential
resulting across the liner is less than the 5 psig design value
in this instance. Therefore, the resulting negative pressure in
an inerted cell due to cooldown after a sodium spill should be
calculated and documented in the PSAR. If need be, a chance to

the cell design condition for negative pressure should be made.

Response: The Project has done a very conservative analysis of the
PHTS cell cooldown pressure effects following a sodium spill. The
analysis assumed that the postulated spill pressurizes the cell to

30 psig (approximately twice more than calculated) with a corresponding
gas temperature of 1500° F (also twice more than calculated). The
analysis assumed that the cell leaks outward at the design leak rate
increased for pressure effects. With no inward leakage assumed, the
maximum negative pressure with sodium cooling until freezing is 4.5

psi which is still within the cell liner design limits.

The functional design and evaluation of the catch pan system is
based on the sodium/NaK leak rates and spill volumes listed in
Table 9.13-9. In all cases, except the case in Cell No. 211A for
the storage vessel valve gallery, the total postulated spill
volume is identical to the potential spill volume. Since it is
stated that no operator action is taken to terminate the leak, it
is not obvious why the larger poténtia] snill volume of 69,000

gallons would not also be the total postulated snill volume. If



9.13-3)

the spill volume of 69,000 gallons Was used it would constitute
a much more severe fire potential than the 3400 gallons considered.
Provide justification as to why the larger spill volume was not
used or change the PSAR and perform the analysis to be consistent

with the larger volume.

Response: The maximum potential Na spill volume in either Cell
No. 211A or 211 is presently 50,000 gallons, assuming no credit
for operator a-tion to mitigate the spill. The analysis and
conclusions on PSAR Section 15.6.1.3 for a 45,000 gallon spill
are still applicable, since an additional 5000 gallons of sodium
do nct present any significant additional heat load to the
building structures. Appropriate change pages to the PSAR

(9.13-45B, 15.6-8) are attached to this response.

Not all cells with catch pans have fire suppression decks. Some
have drains that allow the spilled sodium/NaK to go to catch pans
with fire suppression decks and others allcw open pool burning as
long as no safety-related equipment or building structures are
affected (generally limited to cells with only small spill
potential). However, there are two cells (nos. 211 and 22B)
which have the potential for large sodium spills for which no
fire suppression decks are provided. Lack of fire suppression
decks in these cells have not been justified. It .hould be noted
that the plant design has similar cells to Cell No. 228 (IHTS
loop 2 pipe cell) for loops 1 and 3 which have fire suppression

decks. Fire suppression decks should be added to Cell Nos. 211



9.13-5)

and 228 or justification should be provided as to why the decks

are not needed.

Response: Cell No. 211 will be inerted whenever sodium is present in
the storage tanks (in excess of the heel) in this cell. Hence,
no fire suppression deck is required since the inerted gas precludes

any significant burning from a postulated sodium spill accident.

Drains are provided between Cell Nos. 228 and 225 ard to cell

No. 208 which is provided with a fire suppression deck. Drainage
of sodium from Cell No. 228 is required since the free volume of
the cell is not sufficient to contain the potential volume of

leaked sodium.

The free volume of the catch pans was provided only for the catch
pans in Ce-1 Nos. 207, 208, and 209 - the reaction product tank

cells for IHTS loops 1, 2, and 3. The volumes given were 5251

ft3, 4279 ft3, and 5835 ft3, respectively, and represent approximately
11 percent excess capacity over the maximum postulated spill volume.
The catch pans are; however, in cells which are approximately

73 ft x 73 ft which means the catch pan walls are only approximately
one foot high. Since according to the applicant's criteria, the
catct pans must provide roor _.r the fire suppression decks to sit
above the liquid metal pool (minimum 4" abcve pool is design value)
and since the sides of the catch pans are to extend at least one foot
above the top of the pool, the volumes of these catch pans do not
seem large enough tOmeet the criteria. To verify that the above

criteria are met in all cases the volumes of each catch pan without



9.13-6)

a drain should be provided along with its approximate surface area.

Response: The net catch pan floor area for Cell Nos. 207, 208,
and 209 is approximately 2334 ft3. Postulated spill volumes in
these cells are 4700, 3800, and 5300 ft3, respectively, resulting
in corresponding maximum sodium pool depths of 2.0, 1.6, and 2.3
test. The bottom of the fire suppression deck is constrained

to 4 inches above each of these sodium pool depths. The sides of
the catch pans are a minimum of 22 inches above the bottom of the

fire suppression deck in each of these cells.

Similar type design considerations also apply to other cells
containing fire suppression decks, namely Cell Nos. 227, 230, 231,

232, 350, 354, and 355.

Cell Nos. 332, 352A, and 353A contain the EVST natural draft heat
exchanger and air blast heat exchangers, respectively. These

cells do not have fire suppression decks in their catch pans and do
not have automatic exhaust damper controls. The postulated spill
volumes and release paths in these cells have the potential for
generating and releasing more than the 630 lbs. of aerosol allowed
from spills in the SGB. The rational needs to be provided as to why
aerosol releases in excess of 630 lbs from spills in these locations
are acceptable or protective measures provided to close off the

exhaust paths or extinguish the fire.



Response: See attached change to PSAR page 15.6-2

9.13-8) The accident analysis of the failure of an ex-containment primary
sodium storage tank, reported in Section 15.6.1.3 of the PSAR,
uses a postulated spill of 45,000 gallons of sodium in the accident
conditions. Table 9-13.9 indicated that the total spillable volume
of the tank is 50,000 gallons. There appears to be a discrepancy
in the amount of sodium which is considered in the analysis, which

needs to be corrected.

Response: The PSAR has been corrected as discussed in response

to item 2 above.

9.13-9) There is no indication that the SFPS detectors and instrumentation
provide local audible alarms in the fire area served by the detectors.
For normally accessible areas this should be provided for the safety

of personnel that may be in the area.

Response: The Project will include local audible alarms in sodium fire

areas as required to ensure the safety of personnel.



9.13-10)

9.13-11)

9.13-12)

that may be in these areas.

Paragraph 5.0 of Attachment B to Section 3.8-C indicates that the
Project is presently developing non-destructive examination (NDE)
requirements for the catch pans and fire suppression decks. It
is expected that the NDE requirements will be analogous to those
specified for cell liners. The NDE program and requirements

should be defined in the PSAR.

Response: The NDE requirements for c:atch pans are provided by

PSAR Section 3.8C, Amendment 74 (attached). The NDE requirement

for the fire suppression deck is visual inspectionf The confirmation
that these NDE requirements are acceptable will be obtained as a
result of the Large Scale Sodium Spray Fire Test described in

PSAR Section 1.5.

No design methods are listed in the PSAR for the catch pan and fire
suppression deck design. As discussed in Section 6.5 of the PSAR
these methods will be incorporated in a new section of the PSAR to
be added in the future (Section 3A.9). This section will require

our review.
Response: Pr2oposed PSAR Section 3A.9 is attached.

Features should be provided in the design of tho:<2 cells which
contain both sodium and water piping to minimize the potential
for water leaks impinging on sodium piping and for sodium leaks
impinging on water piping. The affects of any impingement should

be evaluated in the fire hazards analysis report.

*Visual inspection for the first suppression deck is considered to be adequate since
the fire suppression deck has no normal structural support function to perform other
than its own weight. In addition, the fire suppression deck is a non-pressure
retaining device.



9.13-13)

9.13-14)

Response: The Project has provided jet impingement shields to
minimize the potential for steam/water leaks impinging on sodium
piping/components. Conversely, plant features will be provided

as required to protect steam/water components from potential sodium

jet impingements.

The slope of the catch pan floors with drains was stated to be 1/4"
to 1/8" per foot. This corresponds to an angle of 0.60 to 1.20.

It is not clear that this is adequate to ensure complete drainage of
the spilled liquid metal. (See report PWAC-347 "Liquid Metal Fire
Control," dated 6/15/61). Therefore, the slope of the catch pans
should be increased to 70 or the liquid metai spill analysis should
account for retention and burning of some sodium in the drainable

catch pans.

Response: During IHTS design basis sodium spill scenarios, both spray
and pool fire evaluations are performed. For the spill durations,

an instantaneous pool is assumed to exist in the drainable catch

pans. These assumptions are considered to be conservative in assessing
the design adequacy of the SGB structures to accommodate postulated

sodium spill events.,

A description of the insulation to be used on the Na and NaK piping

and its compatibility with Na and NaK needs to be provided.



Response: The insulation design for all CRBRP NSSS Na/NaK wetted
components and piping includes both metallic and non-metallic
materials. All of the metallic parts are either 304 or 316
stainless steel, i.e., the same material as the compunent or piping
being insulated. The thermal insulating material is a refractory
fiber blanket, elumine silica, insulation. Both literature sex'ches
and physical testing have been accomplished to demonstrate that the
material selected does not react with Na/NaK or support combustion.
In addition, the material meets the requirements of Regulatory
Guide 1.36, Nonmetallic Thermal Insulation for Austinetic Stainless

Steel.

The description of the insulation design is as follows:

Immediately adjacent to the component surface, a continuous annulus

is formed utilizing stainless steel strapping, stand-offs, and
sheathling. The purpose of the annulus is to house the trace

heaters and control/monitor thermocouples as required. The thermal
insulation blanket material is then added and retained by stainless
steel tie-wires. A stainless steel outer sheath is then added,
completely encapsulating the thermal insulation. On irregular
configurations, fiberglass cloth is used as the outer sheath. The

only locations that the thermal insulating material actually comes

in contact with the surface being insulated is where convection barriers

ar2 required. In most cases, the convection barriers are encapsulated



in fiberglass cloth., It should be noted that this material also
does not react with Na/NaK or support combustion.

9.13-15) The seismic category ot the fire detection instrumentatica should
be specitied and should be at least Seismic i1,
Response:
The seismic class of the non-safety-related sodium/NaK fire detection
instrumentation is Category IIl as is the non-sodium fire detection

instrumentation,

In the event cf an earthquake, a fire watch will be posted until the

instrumentation is verified as operable.



ADDITIONAL ITEMS IDENTIFIED IN THE FLOREK, KING, ET AL, TELECON OF DECEMBER 20, 1982

1)

2)

The in-service inspection plan for cell liner welds should call for
inspection of those welds which have the highest stress during normal
operation and those that have the highest stress during postulated spill
conditions. Access te the welds should be provided in the design. In
addition, the in-service inspection plans for the catch pans should be
developed in a similar fashion with the design allowing sufficient access

for performance of this inspection.

Response: In-service inspection plans for cell liners were provided in the
response to Q760.170. Similar in-service inspection plans will be developad

for catch pans,

The final design analysis for the inerted cells should include a duty
cycle of loss of cell cooling. This will lead to cell heatup and
eventual reactor shutdown. Realistic assumptions on the duration of the
cooling loss and on the number of times the event occurs should be

made. The liners should be confirmed to be able to withstand this event.

Response: Section 3.8-B of the PSAR addresses the requirements for cell
liners integrity under the anticipated plant duty cycle. The plant duty
cycle shown in Section 3.8-B is being updated per recent design feature

changes. The cell liner criteria will be revised to reflect the changes
in the plant duty cycle, ensuring cell liner integrity for both normal

& off-normal plant events.



3)

4)

5)

The catch pans are free floating and are supported above the concrete
floor of the cells by a continuous layer of insulating material (Mg0
aggregate) and by steel beams. The aggregate being loose and not a
solid mass would be subject to settling and have the possibility of
producing bending stress in the sieel .atch pan if the aggregate had
settled between the steel beams when a full load of sodium were to occur
during an accident condition, Measures should be taken to insure that
the aggregate will not settle below the level of the steel support beams
or a structural analysis should indicate that the catch pan strength is

adequate.

Response: The Project will specify compaction criteria for the 3/8"
Mg0 aggregate to ensure that the height of the Mg0 bed is adequately

maintained in conjunction with a postulated liquid metal spill event.
For those liquid metal spills in the RSB or SGB which are adjacent to the

containment shell, the impact of the spill on containment integrity should

be analyzed.

Response: The Project analyzes the impact of postulated liquid metal

spills on plant structures, including any effects on containment/confinement.

Location of the fire detection instrumentation within an area is not
specified. In choosing the locations the flow patterns of the cell
atmosphere should be considered so as not to locate the detector in a

stagnant area.



6)

7)

Response: The Project will locate fire detection instrumentation in

locations considering the flow patterns of individual cell atmospheres.

How is the operability of the SGB aerosol mitigating damper assured for the

sodium environment it will see?

Response: The subject damper will be tested as discussed in amended PSAR
pages 1.5-46 and 46a.

Although summary information has been provided on the Integrity of the
cell liner and catch pan/fire suppression deck systems under postulated
spill conditions, little was provided on the effect of those spills on
other plant safety-related equipment. A comprehensive fire hazard
analysis needs to be performed and reviewed by the staff to determine

the effect of the postulated spills on the ability to shutdown and
maintain the plant in a safe condition. The applicant has committed

to perform such an analysis, 1in a letter, J. R. Longenecker to P. Check,
"CRBRP/NRC Sodium Fire Protection Meeting," dated June 29, 1982. This
evaluation should as a minimum address: (a) the effect of the fire and
combustion product release on the plant safety equipment and the operators
ability to safely shutdown and remove plant decay heat, (b) the effect

of vent steam from behind the cell liners (to non-inerted areas of the
plant) on other plant safety-related equipment, (c) the justification for
why the release of 630 pounds of combustion products from those acceptable,
and (d) the possibility of water collecting in the catch pans due to

condensation or small leaks in other piping systems within the cell.



RESPONSE

A comprehensive aralysis was performed to determine that postulated sodium
spills will not affect the ability to shutdown and maintain the plant in a

safe condition. The current fire hazard analyses included only part of this
evaluation which traditionally were included in the fire hazard analysis report.
Other parts of this evaluation are included in various parts of the PSAR and
will be consolidated into the final fire hazard analysis report. Specifically:

a) The effect of the sodium fire on the safety related equipment and structures
located in the cell where the fire occurs is described in Chapter 15.6.1
of the PSAR.

The effect of the sodium combustion release on the plant safety equipment
and the operator's ability to safely shutdown and remove decay heat is
described in Chapter 6.2.7 of the PSAR.

b) An evaluation has been performed on the effect of steam vented behind the
liner. This analysis indicated that the steam vented from behind the
cell iiners into non-inerted areas will not affect the plant safety related
equipment qualification levels. Thus, safe shutdown is assured.

c) The justification for the acceptance for the release of 630 1bs. sodium
combustion products is included in Chapter 6.2.7 of the PSAR. The project
will provide features to assure that unacceptable quantities of water do
not accumulate in catch pans as a result of condensation or small Teaks in
other p;ping systems within the cell. The specific features will be discussed
in the PSAR



1.5.2.8 Sodlum Flres Test Program
1.5.2.8.1 Purpose

The purpose of the sodium flires test program Is to verlify that plant design
features for accommodation of sodlum/NaK spiils In alr=fllled cells wlil
result In acceptable cell pressures and structural concrete temperatures. In
addition, thls test program will be used to demonstrate that the codes used in
sodlum flre analyses conservatively predict cell accldent conditions,

1.5.2.8.2 Programs

The sodlum flre experiments have been or will be performed at the Atomics
International test facllities In Santa Susana, California, The following
smal| scale tests have been completed:

1) A fast spill (approximately 15 gal/min) of 1000°%F sodium onto the fire
suppression deck surface

2) A slow splll (epproximately 1.5 gal/min) of 1000°%F sodium onto the flre
suppresslon deck surface

3) A spray (approximately 15 gal/min) of 1000°F sodium onto the surface of
the flire suppression deck

4) A fast spll| (approximately 15 gal/min) of 1C00°F sodlum clrec*ly Into the
catch pan beneath the fire suppression deck

$5) A spray (approximately 15 gal/min) of 1000°F sodlum, onto the surface of
the fire suppression deck, through a welk grating above the deck

6) A spray (approximately 15 ga!/min) of 600°F sodium onto the surface of the
flre suppression deck, through a walk grating above the deck

The resul (> of the above small sczle tests will be documented as the test
reports become available. In addition to small tests, a large scale test will
be performed using a |arge-scaie model of the CRBRP catch-pan flre suppression
deck system to collect spllled sodium under simulated spli| conditions. The
test fac!ulfy !s designed to accommodate a volume gas as large as 6600 galions
of 1000°F sodlium with a sodlum discharge flowrate of approximately 70 GPM,

This test will verify the operability of SGB aerosnl mitigating dampers by testing
under protcotypic aerosol conditions.

1.5.2.8.3 Schedule

The small scalo tests have been completed. The large scale test Is planned to
be performed In the |ast quarter of 1982.

Amend. 73
1.5-46 Nov. 1982



1.5.2.8.4 Success Crlterla

The smali scale tests successfully demonsirated flre suppression deck design
features to ensure dralnage capabllity and fire-suppression effectiveness:

© No blockage of draln plpes during splil.

o Post-splll suppression of sod'um burning by control of oxygen Ingress to
sodlum pool via oxlde plugging of drain pipes and closure of vent |lds on
vent plpes.

© No leakage of sodium from catch pan.

The success criteria for the large scale test are that the catch pan shall
contain the spllied sodium precluding sodlum concrete Interactions and that
resulting test consequences are enveioped by those calculated with the
PI'OJGC"" s methodol ogy, A o -t o d ~+tha aaoron s ‘ﬁ“&u— d.-n-'J'l caonm
(lc\uic  pedewm= O ,/(',,L..'u d d...\wxa o actosale | (k. «

1.5.2.8.% J.ﬂ‘ufaf

If the effectiveness of the flre-suppresslion deck/catch pan sysfcmfﬁ%'ﬁcf
demonstrated, alternative techniques to accommodate design basis | Iquid metal
splll events wlll be cons!dered and/or prediction of plant design basis
accldent consequences will be made w!th alternative methods.

Amend. 73
1.5-46a Nov. 1682



Attachment to:
LAP-82-1059
Page 1 of 2

Al'l welding repalrs shall be made In accordeance with a wrltten velding
procedure.

4.3 WWWW

4.3.1 Flller materials shall be stored, conditioned and hendled In accordance
with the appendices of ASME Code - Section 11, Part C which ers mandatory
parts of this spec!fication.

5.0 NON-DESTRUCTIVE EXAMINATION REQUIREMENTS roFeo ettt b—procontly

223000u—to-thosespectiilod forcal Llagcs,.

-f.a./ Plote The c.a?“a‘,o‘n plote Seom weids sho/lbe Jo/l
Fenetraiion anc will be o;taminsc'cin dceovdamce '
with Article Ce S500 of #he Asme Brve, feetion ZZ,
Diyisiomn 2 "bza,'rpmpﬂ*'f. Acc eptance stendavd:

for welds shall be /r 8ceorderce wz')f'}v svbartele
ce -~ §8%p,

Trhe entire /c.n’ YA of cotch Pam plote Searmr walds
Shall ba exam/ned Viswald/y Prioyv to Pevdormps/ng
Sny other examina *'on.

Wheve plate weld jo/ntsarve made with oot Fhe
Vse of bock uvp bers, and the weld ’raceess/éle,
radiegraphy shol) be vsed. Wheve Plate joints are
méde w/th the aid of back up bars or ;4 )t )5 no?

_ Feasidle 7o rad.eo graph Mywe,u.; dve *o #he metheod

OF cons + rvetion, *he following methods o
eramination Sho/l be vsed:

8. The entire length of cateh Par piate Seam welde

Sholl be e xamimned by the Vacvum box myetbhod
UVSing e/ thera pobb

'f'c.c./)nc'sug., and
b. The en#ire /f—n;*%

Shall be examine
method.

le Solvtiomonr gasrdetectos
efFcateh pan plate Seam welds
d 5)/ the ma;n-f‘/e.fdr?"/c./-.

Anend. 64
3.8-C.15 Jan. 1982



Page 2 of 2

C. The entive langth of all affrachment welds
Shall bc. examimed 6y *he a8 reti'e
Parh'c, le. metheod.

Whaere radiogrephic exantina tron /s regusred,
7he buildear shall pse Jovble £:/m (two separate
Flms in Fhe Same eosreHte) radiographie
exam ' natromn Procedures wi'th the £:7/m

pPropevly expesed and developed fov sinple. f¢/m
Viewine.

$.0.2 LRIFr3 s0ni'c. Exopmimation

Pre -selected aveas /n the cateh pen floor and
waeall plates balow the postulated poo/cdesth

'n two S6Band one RsB ce// shall be examined
Uitvasenrically /in accordance with Article &,
“Ditvrasonie &xam/na tron” of +he ASME Cod e,
Section V, Yo determine 1he refevemnee plate
thick ness 7o be Used /rn the roni'toying of
Fhe coteh pan plate corrvos/en. Areas +o be
Soh?‘c-d ‘nthe test celis ime/ovde !

8. Four () locationr on the fleor near the
tCorners of the ce /.

b. One ) locatlon on the cwall belocwy the
postoulated sod/um peol /evel.

$0.3 Metal Deck

o The side [ap W&/J"ﬂ’ of the a&j.u-.c.n?‘ metel seck
Uni'ts shall be visvally in spected 35 pav Articl/e
Ix-2370 "visval Examinatien” /n Appendrx IX

‘Woendestrvetive Exam/nation Methed of 7he
ASME code, Sectionr I, Division 2

rc.zuirc.mc—n‘f'-r.
93-C.l€



~~ The catch pan system is part of the Sodium Fire Protection Systea
.'(srps) which provides a passive fire suppression system for sodium fires in

air filled cells. The overall Sodium Fire Protection System is described

The catch pan - fire iuppression system s an Engineered Safety Feature

located in non-radioactive Na and NaK cells. It's purgose is to prevent
sodfum-concrete reactions batween the 1iquid metal pool and concrete

following an accidental spill, to reduce pool burning, to 1imit the tem-

perature imposed on the structural concrete, and to limit the amount of
sodium aerosols generated during a sodium-NaK spill accident,

3A.9.1 Design Description

3A.9.1.1 Catch Pan Types

e There are two basic types of catch pans located in the air filled
- cells: .

1) Catch Fans with Fire Suppression Deck - This catch pan type is located

in pexmtind sodium-NaK g2~ cells where the consequences of unmiti-
- gated sodium-NaK burning would have a significant impact on the struc- i {
S ‘tures or safuty relaled systems, In these areas the liquid ssdézmr7ne s
forms a pool in the catch pan below a fire suppression deck. The fire

suppresicn deck is designed to 1imit the oxygen supply available to the
f;&..i**J'Lﬁcﬁiﬁﬁ pocl for th2 continued burning of the L2 e

soddgm.” are
poet—Fire—isextiaguichedrhenthe—ovysenin—the—soscobatmesa—cateh

: . e—batwee oo, o)

paa—ani-firasupprasiondack—is—destetedy In this manner the con- ..1.“7

sequences ofythe sod#mw~sp13] arg pitigated. M
A poselave hz.. -mcfir

e //5..' J');e'[-/.

2) Open Catch Pans - This catch pan type is Tocateg;in peter:
sodium-NaK ¥ cells where the volume of spill is small and

T Tull"buming of the eesdsm will not have significant effects .on the

/:%u.c re®"  structures or safety related equipment. The sodium is collected in

open catch pans to prevent sodium-concrete reactions with the 1iquid
metal pool.

————— -

s Open catch pans are also used in cells with substantial scdium 1eak
volumes. In these cells, a pool is not allowed to form. The sodiun

collects in an open catch pan and drains, by gravity, through drain
pipes or large openings in the catch pan into a catch pan cell equipped

with a fire suppression deck. The flow can be lateral or vertical.

One exception is Cell 211A which drains into Cell 211 which does not
have a fira suppression deck. Both cells have a common atmosphere and

contain the Ex-Containment Primary Sodium Storage Tanks and associated
Syowmmdd piping. These cells are inerted prior to the introduction of
sodium, -

Further descriptions and catch pan arrangements are presented in

| PSAR Section 9.13.2.2. Figures 9.13-3 and 9.13-4 present typical arrange-

ments of the two catch pan types described above.

3A.9'1




e non-radioactive Na/NaK cells of the
Steam Ganerator and Reactor Service Buildings. Table 9.13-10 of Section
9.13 lists the RSB and SGB cells having each type of catch pan. The con-
figuration of these cells is shown in 8SAR Section 1.2,

3A.9.1.2 Structural Features

3A.9.1.2.1 Catch Pan with Fire Suppression Deck

The components of a Catch Pan with Fire Suppression Deck are shown
on Figure 3A.9-1 and consist of the following:

1) Catch Pan

2) Fire Suppression Deck and Structural Support Beams and Columns

3) Fire Suppresion Deck Drains
4) Fire Suppression Deck Vents

5) Insulation
6) Catch Pan Lip Plate

3A.9.1.2.1.1 Catch Pan - The Catch Par consists of 3/8 inch tnick cardbon

steel plate constructed using full penetration welds and forming a leak
tight boundary to catch and contain a potential sodium-NaK spill.

In general, the catch pan is “floating”, i.e., it is allowed free
thermal expansion to minimize thermal stresses. Gaps are provided between
the concrete structures and the catch pan side walls to permit the themal
expansion of the catch pan. Around embedments, penetrations, fire
suppression deck support columns or other elements attached directly to the
concrete structure, a vertical sidewall catch pan plate is provided to per-
mit the free floating catch pan to expand or translate relative to the

fixed embedment location without imposing additional load on the catch pan
(Figure 3A.9-8).
/

3A.9.1.2.1.2 Fire Suppression Deck and Structural Supports - The Fire
Suppression System consists of standard metal deck panels, 4-1/2 inches
deep, supported on steel framing composed of wide flange beams. The steel
franing is supported above the catch pan plate by stub columns with base
plates anchored directly to the concrete floor slab. At the perimeter of
the catch pan celi, the support beams are attached to steel brackets
anchored to the concrete walls. The deck and beam structural connections

are designed to allow for thermmal expansion thereby minimizing themal
stresses, '

3A.9-2




.rged 25 a walkway for maintenance access. The steel grating is not a
P,Fz of the catch pan system and does not have a fire suppression function.
. It 1s supported by the fire suppression deck support framing.

3A.9.1.2.1.3 Fire Suppression Deck Drains - As 1iquid sodium spills onto
the fire suppression deck it flows through small diameter drain pipes in
| the fire suppression deck and into the catch pan. These carbon steel drain

pipes are welded to the deck and extended downward to a point 1/2 inch
nominal above the catch pan. The drain pipes are spaced to form a uniform
§ d array over the catch pan. As the liquid sodium drains into the catch pans,

}r the level of Na in the drain pipe rises, thus 1imiting the effective sur-

‘ﬂk face buming area of the resulting 1iquid metal pool to the cross sectional
“ area of the drain pipes. Buming is teminated when following the Na spill

\§ & the drain pipes become plugged with combustion products and air is pre-

l\-y :‘; vented from reaching the 1iquid metal surface within the pipes.
3A.8.1.2.1.4 Fire Suppression Deck Vent Pipes - Vent pipes are also welded
to the fire suppression deck, smd—cntant—aiamthotos iuiiotdatln S admd stk
They are provided to vent hot gases from the region below the deck to the
’%\8 cell atmosphere to prevent the buildup of pressure below the fire
>4

N on
suppression deck.

°5§E 3A.9.1.2.1.5 Insulation - Insulation is piovided under the catch pan floor

"~qnd alongside the catch pan walls to protect the reinforced concrete struc-
tdre from excessive temperature. t‘yps Alumi um

Below the catch pan a granular insulation mategial (Mg0) is used
in varying thickness to limit tfe floor slab concrete emperature and to
provide a vent path for the water vapor released by th heating of the
structural concrete. A blanketie® insulation (eseiw=aisilicate or the
equivalent) is attached to the ‘reinforced concrete walls behind the

side wall of the catch pan. A gap between the insulation and the catch pan
side wall permits the free thermal expansion of the catch pan.

3A.9.1.2.1.6 Catch Pan Lip Plate - To prevent liquid sodium from falling
into the gap between the building concrete walls and the catch pan side
walls, a continuous steel 1ip plate is provided along the perimeter of the
catch pan. The steel 1ip plate is welded to a plate embedded in the
concrete wall and covers the gap between concrete and steel walls. Lip

plates are also provided to cover gaps between catch pan and embedments or
penetrations anchored in the concrete floor slab.

3A.9.1.2.2 Open Catch Pans

The open catch pans are similar to the catch pans decribed in
Section 3A.9.1.2.1 except that they do not utilize a fire suppression deck.
Open catch pans utilize insulation under the catch pan floor but not

along the side walls. There is no substantialssdsée= Se=2a3 in open catch
pans since they are used where either the volu;e oflfhe spill is small or

buu..oupop .
Ilgu(c( 4'“4;,
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the 1iquid sodium can be conducted through drains into catch pansywith a-
fire suppression deck. In open catch pans with drains, the catch pan floor
is sloped toward the drains to facilitate draining. A minimum slope of 1/8
to 1/4 inch per foot is used except for cells 244, 245 and 246 where the
slope is 1/10"/foot. The open catch pan drains in most cells are vertical.
However horizontal drains (scuppers) are used in regions where vertical
draining is not possible due to the arrangement of the catch pan cells. In
a limited number of cells located above cells equipped with fire suppression
decks., the sodium flows to the catch pan below through large lined dpenings
passing through the flcor slab. Some open catch pans are equipped with a
grating to facilitate access for equipment maintenance.

3A.6.2 Clesigr Evaiuation

3A.9.2.1 Sodium Spill Evaluaticn

An evaluation of the consequences of a sodium/NaK spill is provided in
RSAR Section 15.6.1.5. The methods and criteria used for the evaluation of
the catch pan system are discussed in PSAR Appendix 3.8-C.

3A.9.2.2 Catch Pan System Analysis and ODesign

The catch pan system is described in Sections. 3A.9.1 and 9.13.2.2.
The Design Requirements, Load Categcries, Load Combinations, Stress and
Strain Allowables, and Design Analysis procedures are given in PSAR Appendix
3.8-C. Attachment D to Appendix 3.8-C gives the basis for the strain criteria
and strain limits adopted for the cell liner system and utilized for the
catch pan system under sodium spill accident conditions.

The catch pan piate has been designed for the loads and tenperatures
specified in Section 3.8-C, Attachment A. The catch pan is designed as a
free floating basin to collect DBA sodium/NaK spills. The catch pan is free
to expand under the thermal loading of a D3A sodium spill thus minimizing the
induced thermal stresses. The major stresses in the catch pan are generated
by the hydrostatic pressure of the sodium/NaK poo1 1nc1uding the dynamic
effects during an earthquake. The hydrostatic ceismic effects were calculated
using Housner's theory (TID-7024; Nuclear Reactors and Earthquakes by
T. K. Thomas et al. USAEC, August 1963). The reduced strength of the catch

pan plate due to sodium spill temperature conditions has been included based
on Reference (6) of Section 3A.8.

The fire suppression deck and fire suppression deck framing support
structure have been designed based upon typical panels and using beam
theory., Seismic effects were considered based upon the applicable floor
response spectra by using the appropriate seismic accelerations. The

reduction in steel strength with temperature was considered in determining
the allowable stresses.

The catch pan is supported on granular insulation.

’3.,4— 9-4




The primary function of the insulation is to provide a thermal
barrier to prevent the degradation of the structural concrete slab supporting

the catch pan under DBA sodium spill conditions. The insulation also provides
a uniform support for the catch pan plate while providing a vent path, through
the voids in the granular matrix, for the release of water vapor generated
during the heatup of the structural concrete.

Insulation is also provided, in some cases, along the perimeter of
the catch pan to provide a thermal barrier to protect the structural concrete
near the sodium pool. The insulation is attached to the structural concrete
and separated from the ca.ch pan plate by an air gap to permit the unrestrained
growth of the floating catch pan.

3A.9.3 Testing
For testing program see PSAR Section 1.5.2.8.

37 -9.5
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The system rovidos.thc capability to raintain the oxygen content
' of the sodfu. in the EVST 3t, or below, S ppm. The cold trep used for this
441 service 1s scparate from those used for reactor and primary loop sodfum

purification. we—

2

ry Sodfum Storage

& means of remoye
heat removal paths.
provide the Direct Meat Removal
Service (DHRS). The DHRS s sfzed to Timit the average bulk primary
sodfum temperature to approximately 11409F when the DHRS s inftfated one-
half hour after reactor shutdown. fon, a') primary pump
pony motors are assumed operational. twanty-four
hours after shutdown, is myin-
tafned Lelow $000F
| Total heat refecti
on removal of the required reacior decay heat in
by spent fue! within the EVST. The maximum simul

heat load {s approximately 11-1/2 MK, with DHRS {
reactor shutdown, 5

9.1.3.1.2 gggqu_pesgrigtign

The ZVST design and operating decay
coolant outlet temperatures are given in Tabdle

[Ni‘&? ‘ . The system

» working fn conjunction
' and Processing System described fn Section 9.
WV 09 reactor decay

These two systems,

with the Prima
3-2, provides
heat in the event of loss of normal
operating together,

i Processing §
adéition to the heat gcnerated
taneous CVST and reactor decay
nitfated one-half hour after

59 stem 15 baseq

26

heat Toads and sodium
’- l.lo

The major assemblies of the EVST important to decay heat removal,
other than the cooling system itself, are the storage vessel, the guard
tank and the internals. The internals specifically the turntable, separate
and support the spent fuel assemblies fcontained in sodium-filled CcCP's)

permitting them to be satfsfoctorily cooled. The structural desfgn of the
turntable has already been discussed in 9.1.2.1.

The storage vessel has
be designed, fabricated
codes and standards (see Section 3.

sl

Ty

been classified

as Safety Class 2 and 1s
and {nspected in conforma

nce with the appropriate

2) to provide a Teak-proof contafnment
for the sodfum coolant. The sodium level 1s maintained at 4 high enough

elevation so that norma) fluctuations due to changes 1n temperatyre or
number of stored components do not uncover the top of the CCP's in which
the spent fuel is stored, During off-normal conditfons, such as a Yeak or
rupture in either the vessel or the cooling system, the vessel sodfum out-
side the CCP's cannot fall below the minimum safe Tevel. This level is
defined as that below which fuel ¢ledding temperatures would exceed the
limits specified in Table 9.1-2 for the fuel assembly stored at the highest
possible Tocation within the storage vessel. The sodium nozzles in the ves-
sel are located in the upper elevations of the vessel wall (see Figure 9.1-6)
The EVST sodium inlet Yines contain antisyphon devices which prevent a

cooling system leak from Tosering the vessel sodium below the minimum
safe level.
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ts ¢co=h of thie normsl EVST cooling leops. The DHNS N2K
exponeion tonk 1s isoleted end the EVST KeK purd fs increesed

3 to 403 cp exch.  Th2 covar gus space in the twd EVST KeX
gx;:ision tarks {s cross-connccted to equalize tank Kak
“Jevsls.

9.1.3.1.3 € 7Zciv Pvzlu~tfon

Tia EVST cooling cepability cen ba provided by either af-Ewo {den-
tical, forced convection cooling civcuits, each of which can removz 1830 ki
vhile matatafaing & maxinun EVST sodium outlet temperature of +510°F.

In the cxtreoly unlikely event that the ncrmal circuits zre un-
available, Koot wiil b2 re.oved throush a third independent (backup) natural

anvasticn eoaling eircuit. At 1800 kM this backup cooling circuit will
i2intafn € 2fua te poretures within the EVST balow 7759~

T2 critféa] temaarature in 2 fuel asseshly, from the standpoint
aty, §s the pack fuel cladding temperature. The normal and emargency
e ¢2vea fa Table 9.1-2.

e }TQ rask fuel clzdding temperature is approximately 1009F greater
thaa tha go2dun outlet temperature shoi in Table 9.1-1. Hence, no demage
to tha sicrcd fucl essenblies will occur.

" Tha codss and standards to which the EVST vessel and the sur-
<o1iun 1411 b2 a very 1o probability event. At the minimum level,
scequate ceoling fs maintained with no tenperature inceases from those
shovn in Telig:9.1-1.

‘couniing ouard- tank are designed and fabricated as_ure that leakage of

sz 8 pr ST 26

cch of the three sodium ccoling loops is desianed against the

possibitity- of coamon-mode failure. Two pump suction lines are provided
wilhin tha EVSY for normal sodium circuit No. 2. The open end elevation
af pach s cifférent, one high, cne low. Each of the two lines is
s.narately valved externally to the EVST. After the initial fill of ‘he
l6op, thz fcolatfon valve in the low suction line is locked closed and
—~3ins cloecd (except for periodic testing) throughout the plant life.
This Jou cv=tion 1ine is uscd only in the event of a major loop or vessel

y stura. Cne punip suction line is provided within the EVST for normal
cuoling circuit Ko. 1. The open end elevation of this line is between
tlose for circuit Na. 2. This line is valved externally to the EVST, and
‘s called & “hich® punp suction line. During normal system operation, ane
of the narr-1 cooling loops is operatcd using the "high" pump suction line.
The suctic 1in2{s) in the standby nom:zl loops are closed. In the event
of a msjor Teilure (rupture) of th2 operating normal sodium cooling loop,
the isolition velva in the punp suction line is closed by operator action
from the ceatrel room, sicnalled by concurrent alarms, indicating low level

(o
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in the TVST onf & sodium Yeak within the cooling Yoop cell. If the tso0la-
tion valve should not be closed the EvST sodfum level could only be siphonad
to the (M?h) pump suction outlet within the tenk .7 Siphoning from the re-

' S prevented by an antisfphon vent fn this Tine within the EVST,
If a failure of norma) cooling Yoop occurs, as described previously, the
standby norma) cooling circuft can be fmmediately activated, by valving in
fts Yower pump suction and fncreasing p:gp flow to the esﬂ’n rate of
400 gpn. CEAN ANYWHERE 18) rg VS teceing

/\wpy OISneE mdne YTward org Ca " TN ee _

o/=13A In the extremely unlikely event that the second norma) loop cannot
be activated after the first Yoop has experfenced a failure, the third

backup) circuft wil) be brought into operatfon. One suctfon 1fne is pro-
vided within the EVST for the dbackup cooling circuft. The open end eleva-"
tion of this suction Vine s below the lower soction 1ine of normal cooling
Circuit No. 2, Flow back to the EVST {3 through the fi11/dratn 1ine.
Siphoning from this return line 1s prevented because the entire backup

loop is elevated above the sodfum Yevel 1n the EvST.

Fallure of any com onent, in any of the sodfum or Nak Yoo S,
Can cause Tess of only the ¢ rcuft in which ft 1s located. The norma
standby or backup coo ing circuit can then be put into operation within
winutes to provide essentfally continuous cooling of the EVST sodium. The
potential radfological consequences of an extreme Y unlikely release of
EVST sodium to an fnerted cell s described {n Sectfon 18,

A1l components of the normal sodfum and Nak Toops which require
electrical power are on the Class If power system, to énsure continuoys
EVST cooling and reactor decay heat removal. [In the event of complete Yoss
of external power to the Plant, power to both of the normal co0ling circuits
fs provided by the plant diesels. Immedfate activation of the dfesel-
powered supply s not necessary for the EvsT sodfum pumps since the sodfum
volume within the EVST provides a heat sink to minimfze sodfum terperature
rise during loss of circulation, Sodfun clrculation can be lost for approx{ -
wately 2 hours beforg the maxfmum sodfum temperature fn the upper portion of
the EVST reaches 600°F, Activation of the emergency power supply to the

NaK pumps and afrblast fans is regu'red within hfur. however, to ensure the
availability of DHRS for reactor ecay heat removal,

The only "act{ve® component fn the backup loop {s the damper on the

natural draft heat exchanger, It {s operated manually and, therefore, does
not require connection to the emergency power systen

Isolatfon of a1l of the coolfng cfrcufts (sodfum Plus the assc

clated Nak Yoop) in separately shielded, fnerted cells precludes both o

radioactive sodfun fire and the possibility of any failure in one lo0p fe-
paring the operability of the other.
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9.3.1 Sodfum and Nak Receiving System
9.3.1.1 Design Basiy

This system provides the cupabilit{ to recefve and melt fresh,
solidified sodium, delfvered to the sfte in tank cars or drums, and
transfer the sodium to primary and intermediate storage vessels. ten

capacity 1s based on meltout and drain of an 80,000-1b capacity tan
car in 16 hours.

The sysien receives and transfers to storage all Nak used in the
plant.

ATl fresh sodium and Nak will be filtered prior to storage. Compo-
nents used for sodium transfer will not be used for Nak transfer. The system

also provides the capadbility to remove sodfum and Ne¥ from plant systems for
off-site disposal,

9.3.1.2 Design Description

This system consists of a tank car of) heating statfon for meltout of
sodfum tank cars, & clam shel) heater for melting drums of sodium, transfer
piping and valves, and filters for cleanup of fresh sodfum or Nak, The piping

and filters for the NakK are on a portable r'g.‘andrinde:endcnt of'tho sodium
=V. Transfer of sodfum and Nak

system. Both systems are shown on Figure 9,
to system storage vessels is by gravity flow.

9.3.1.3 Design Evaluation

The Sodfum and NaK Receiving System components are designed to
accepted industrial and nuclear standards to insure structural fntegrity and

oeerational relfability. The components, applicable design code and class,
Plus thelr seismic category are 1isted in Table 9.3-1. ‘

r LIQUYO wWeqa
All.piping, valves, and filters of the sodium and Nak
Recefving System are construction fros Type 304 stafnless steel.
s e ——

« 7

2 The desian temperatures for the sodium and Nak components are
450°F and 150°F, respectively. The desfun pressure for both sodium
and Nak components of the receiving statfon 1s full vicum to 20
psig. ,

——
Ame :g'
9.3. nd.
~n July 1977
Pee. (982
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Prior to recefving sodtum on site,
; 0{ xogrloto or necessary onorgehc* plannlns with local officials
v fx d u

@ taken to consider an outside fire ting loading.

- 6! The system Q& monitored for externa) leaks of liquid metal b;
Teak detection devices. CIA™S

This system for handling the anomin? fresh sodfum and Nak does
not present any radfological hazards, nor s t fnvolved fn any way with
reactor safety. Portable sodium carbonate fire extinguishers and person-
nel protective equipment s provided by the Sodium Fire Protection System
for protection against potential sodfum or NaK fires that can oceur during
Toading and unloading operations. The cells containing system storage
vessels are equipped with permanently installed fire protection equipment
as described 1n Section 9,13.7. cte———ur

9.3.1.4 Tests and Inspection

Prior to use, leak checks will be made an
preheat capability will be checked according to sp
system fiiters will be tested to assure that no bl

d instrumentation ang
ecific procedures. The
ockage exists.

5.3.%.5 instrurentation Requirements

Instrumentation and controls (1&C) are provided for operation,
performance evaluation and diagnosis of the Sodium and Nak Receiving
System, These functions are required for off-normal, as well as for the
full range of normal operation. Details of the I&C for the Na and NaK
:) *\ receiving system are shown in Figure 9.3-1,

58| Temperatures and the tank car sodium level are measured to monitor s stem

79746 1] status during operation. Leak detection sensors are strategically located to
alert the operator of a break in the system in order that correction action
may be taken. Table 9.3-4 indicates planned location of leak detection sensors.

No automatic control imstrumentation is required for this sub-
system as all cperations are manual, This subsystem is non-nuclear and
cperated at peak temperatures of ~40Q°F, Therefore, commercial grade {n-
$trurentation 1s acequate to menitor subsystem performance. After inftia)
transfer of sodium and Nak into the plant, the system will be fnactive at
ambient temperature except during actual transfer operations. 1

9.3.2 Primary Na Storage and Processing
9.3.2.1 Design Basig

This system provides primary sodium purification (cold trapping),
provides storage for the sodium used in the reactor vessel, the PHTS loops,
and the EVST, mitigates the ctange in reactor vessel sodfum level and acco-
modates thermal expansion and contraction of primary sodfum., This system,
working in conjunction with the EVS Sodium Processing System, also provides
8 means of removing reactor cecay heat in the event of loss of all the steam
generators, '

-

Amend. &0 7

1iquid meta Joading éondttsih’c.Ut'°"' will be taken duc';- - 1708

components prior to slons 092?:t::nflnlt effects to plant

i &

9.3-2



Speclflic systen design basls are as fol lows:

a.

b.

C.

Primary sodlum purification - |imit the oxygen content to 2.0
gpm and the hydrogen content to 0.2 gpm, and malntaln the
tritium content within |imits which wlll satisfy plant
radliological release criteria,

Primary sodlum storage - provide on-s!te storage capaclty
sufficlent to permlit anticlpated maintenance on plant systems.
Total storage capacity Is provided to permit complete dralnage
of the reactor vesse! and loop plping to the first high polnt,
This capaclty wlll accommodate the above, the 3 PHTS Loops or
the EVST, but not simultaneocusly.

Rea~tor !evel! controi - provide the capabi!lty during all
plant operating condltions to malntain the reactor vessel
sodlum 'evel be'ow the reactor head reflector plate.

Primary sodlum expansion - accommodate thermal expansion of
primary sodlum from 400°F +o PHTS structural design
temperatures of 1015% hot leg and 7659 cold leg.

Reactor decay heat removal - system sizing Is based on
limiting the average bulk primary sodium temperature to
approximately 1140°F when the DHRS is initlated one-half hcur
after reactor shutcown, ettt e = rm et meie+O 5
Cporadiemad. With DHRS inltlated twenty-four hours after
reactor shutdown, system slze will maintain the average btulk

primary sodium temperature below 900°F, with—oaomprimary—tuom)
PoRime T TTET Ty

9.3.2.2 Deslign Description

The Primary
componen*s:

a.
b.
c.
d.

Sodlum Storage and Processing System consists of the followling

Primary Sodlum Overflow Vessel

Primary Sodlum Makeup Pumps (2)

In-Contalinment Primary Sodlum Storage Vessel

Ex-Contalnment Primary Sodlum Storage Vessels (2)

Primary Sodlum Cold Traps (2)

Makeup Pump Draln Vessel

Interconnecting Piping and Valves

Primary Sodlum Overflow Heat Exchanger

9.3-3
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pump mainfenance can be accomplished after shutdown and Isolation

pump from the system. The pump Is drained, the cell atmosphere changed ¢

and the necessary precautions teken with respect to radloectivity,
puwp repalr.

of the falled

o allow

© alr,

Two 11quld=~cooled sodlum cold traps, arranged In perallel, are Included In o

bypass on the reactor makeup return Ilne to provide sodium purlfication,

trap Is rated at 60 gpn at normal system operatin temperature, end at 80
ond 600°F (reactor hot standdy temperature). Dur ng normal plant cperation,
one trap Is In use and the second Is In standby, I.Hhoua‘bom traps can be

operated, & single trap Is sufilciont 1o rumove antielpa
and meintain the oxygen conten® bolow 2 ppm.

“, The concentration ot tritium In *he primary sodlum 15 also malntal

level by cold trap operation. Operation of one :r!ury cold trap,
vIth the tritium diffusion through the IHX to th

ned at a |

cormblned

intermedlate system malntalns

“' the tritium content of the primary sod!im at less then 37 T/gm Na,

During a shutdown for fue! handling, both cold traps may be operated, If
hecessary, 7o provide a maximum cleanup flow of 160 gpm. The total capacity Is

designed to provide for removal of potent!al oxygen Inleakage dur!

ng fuel

Each

axygen 'nleakaje

Ow

handling rapidly enough so that no add!tlonal plant downtime (over and sbove
“, that required for fuel handliing and normal startup) Is required. Flow to the

trap(s) Is controiled by throttie valves In the outlet from eazh ¢

rap.

Electromagnetic flow meters are provided to monlter flow through each pump and

each cold trap.

System arrangement alsc permits Independent cold trapping of sodlua In the

tsel during

The makeup
pumps, which cen also teke suction from these vessels, are used for these

overflow vessel or In the In-contalnment primary sodlum storage ve
shutdown sltuations, when makeup to the reactor Is not requlired.

operations,

Clrcult Operatlon Durlng = The over
makevp clrcult Is designed to provide roactor decay heat ramov

Removal Service (DHRS). Switchover to this mode of operation
accompl Ished remotely from the control room,

DHRS comporents are subjected, during plant service, to numerous r

contraction of coolant lowers the sodlum leve! within the resctor,
sodium overflow Is Interrupted. The makeup pumps continue to oper
transferring sodlum In the overfliow vessel back to the reactor ves
sodlum overflow resumes 2t 5 lower fempereature - spproximately 600

The prirary cold trap 1{fettme 15 estimated to be 13 yean\
..

This trap will be too radicactive to permit hands-on maintenanc
However, steel shmdlnz has been provided around this trap to
expedite the replacerent operations, The procedure for primary
cold trap replacement s
as follows, Partially dsa!n the sodium and Nak while maintaining
& temperature of 300-400°F, remove all heater power and allow the
remaining sodfum to freeze, cut and cap weld the sodium and Nak

flow and
gl In the

e tor

and the
ate,

g;: untll

trap by crane from the cell, and place 1t {n storage provided {

the plant, B e 9.3-§

N

Hnes‘cu the electrical  Yeafds, unbolt the supports,pull m'/

L A
eet—4978

event of loss of all the steam generators In the Intermedlate heat transfer
system. Operation during this wmode Is referred to as the U'rect Heat

scrams, Ouring a scram, primary sodlum temperature docreases, The resul tant

the

AIPCFJ- V’
P.'c/??!o q



Table 9.3-7

DESIGN TEMPERATURES AND PRESSURES*

Na_and NaK Receiving System Primary Celd Trap NaK Cooling System
Sodium Piping and Fresh Sodium Filters 450°F, 20 psig Al1 Components 6500F, 100 psig
NaK Piping and Fresh NaK Filters 1509F, 20 psig

Intermediate Sodium Processing System

Primary Na Storage and Processing System

Cold Trap Economizer

Overflow Vessel 900°F, 15 psig and Pumps 7759F, 225 psig
Makeup Pumps, Cold-Trap 9000F, 100 psig
Overflow Heat Exchanger 6500F, 100 psig Cold Trap Crystallizer 7500F, 225 psig
IC Vessel, Makeup Pump Drain Vessel 650°F, 50 psig and Connecting Piping
EC Vessel 4500F, 50 psig
Piping PHTS Drain from 51A/81 Interface 10159F, 200 psig Piping, Normally Opera-
to "Spec. Change" ting Cold Trap Circuit
PHTS Drain From “"Spec. Change" (incl. stand by trap
to Second Isolation Valve 650°F, 200 psig and drain lines to
Overflow Line and Makeup Pump first isolation
Suction Line - from OV to valve) 7759F, 225 psig
isolation Valves on Pump Suction Line 900°F, 15 psig
Balance of Makeup Circuit 900°F, 100 psig Between IHTS Loops and
A1l Other Piping 6500F, 100 psig First Isolation
Valve 7759F, 325 psig
EVS Processing System
Cold Trap (including piping thereof) 700°F, 100 psig All Other Drain
EVST Backup Sodium Cooler Piping 800°F, 100 psig Piping 7000F, 100 psig
EVST NaK Storage Vessel 1 1500F, 50 psig
NaK Drain Piping from Loop Isolation
Valve to Storage Vessel 1500F, 100 psig
A1l Other Components and Piping 650°F, 100 psig

*A11 System 81 components designed for full vacuum at 450°F

9.1-20d
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t ek gettues tromeqn bedvoon the EVST soZiva coolin?
teome end © o £z otes elorisn veseals 18 proviated by tuo rorailly clescd
feotetioay Tvos fn govics betrzca the storz2 vissel and ecch i1V end
diein conncs o te 1.2 coaliny lesps, €S ¢hicoa in Figure 9.3-3.

 { S S too-ofus of sediun to end froa tha EVST {tself, via
fis <&ratm o2 1 47 bazeaa of the brolvd sediva cooler), is pro-
vinted by 2 $500 722 7221 plfece fn tha drifn 1i{n2, Once the EVST is
{ilted; thasro.iplecs-{s reroved end the reniining pip2 ends sealed
by flances, ta pocviat czcidantzl drefniza. The removed section is
physically Yeset 2 Bi¢h enough so that eny sedfun leak at the flanced
j?iht c§?n:t C?%in th EVST below a Tevel which would interfere with
the coalin2 cyoten,

9.3.2,3 B:ii-T Evrlvigicn

/‘n"
Jnds

The eroicms ca-s2nenis ere Cesigntd 10 eccepled indUstrial arna™

quclere ster T -¢s ta frsure structurel integrity end operational
relichilitr. 62 comnanzals, appliccble dosign code and cléss, plus

{heie sefsite erderany. ara listed in Tedle 9.3-1. <

Aiorocbe of L0n systen are manitorsd by lez2k detection devices,
Lith alar : foe Coteslion of external leckage frem piping and componzats.
Tha :
’.-/ ' *
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instrumentation also wi:l determine the occurrance of internal leakage from
one part of the system to another, and alert the operator so the systems can
be shut down for maintenance or repair.

Those cells which house the Primary Sodium Processing System will be
inerted during system operation and during all periods while a potential Na
spill could otherwise result in potential cff-site radiological release
excess of 10CFR20 Timits.

The Primary Sodium Storage and Processing System is connected to the
reactor by the overflow an¢ the makeup return lines. The nozzles for these
lines are located near the top of the reactor; so that, in the extremely
unlikely event of a line failure, there would be very little sodium lost from
the reactor, and reactor cooling would not be affected.

35| A1l of the system except for the ex-containment storage vessels are
located in the RCB, in cells which provide shielding, an inerted atmosphere,
and tornado protection.

When it is necessary to store sodium from the Primary Heat Transport
System in the ex-containment vessels, it is radioactively decayed for approxi-
mately 10 days before it is transferred to the ex-containment vessels.

A11 components of the overflow and makeup circuit (which may be
required for removal of reactor decay heat) are designed as Seismic Class I
components. The makeup pumps are connected to the emergency power supply in
order to insure operation during decay heat removal.

35,6C
ident(Sr the in-containment primary>
sodium storage tank)that can be postiulated)for th™s system is rupture oT the
W _vesselawnich could dump ~ gal. of primary sodium into the
cell. This accident is discussed in Section i 5%
The possible plugging of the overflow line is not considered a
‘ credible event, because it is an 8in., and 6 in. line, normally flowing at
46 | 150 gpm, with the line sloped to the overflow vessel at 1/2 to 3/4 in./ft.
The sodium is maintained at a low oxygen content (2ppm or less) which,
combined with the high temperature, keeps oxides from building up in the
line, If somehow_the line we~e plugged, the reactor sodium level would
slowly rise, until highievel alarms initiated operator action to shut

down the plant. Shutdown lowers the reactor sodium level, and no safety
aspects are involved,

9.3.2.3.1 Analysis of Loss of Cold Trap Cooling

In the event cooling is interrupted on the PHTS cold trap and sodium
flow continues, the sodium temperature in the crystallizer will rise rapidly
and approach the inlet temperature, which will be up to R809F. The consequence
woulg be dissolution of the solid sodium-oxide (Nap0) and soiid sodium hydride
(NaH).

136
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Dissolution of Nas0 and NaH

If the PHTS were clean (~2 ppm oxygen and ~0.2 ppm hydrogen) and the
first cold trap were filled with Na20 and NaH, the interruption of cooling on
the cold trap without simultaneously cutting off sodium flow could cause a
maximum release of oxygen and hydrogen to the system by dissolution. The hot
sodium continuing to flow into the uncooled crystallizer would raise its tem-
perature rapidly and cause the Nay0 and NaH to go back into solution.

The time available to take corrective action (e.g., te shut off

sodium valves and flow into the cold trap) depends on the rate of dissclution.

Calculations were made of the time required to dissolve the entire
contents of the first PHTS cold trap as a function of the sodium temperature
in the crystallizer. Table 9.3-% shows how this time changes significantly
with temperature. It shows that there is some minimum temperature reauired

for all of the Nag0 or NaH to be completely dissolved. Below this temperature,

the system would reach saturation with Nap0 or NaH after a long time of

recirculation through the trap, and the traps would contain a residue of solid

Nas0 or NaH. 3

The first cold trap has been estimated to contain 13 v/o‘(volume
percent Nay0 and 87 v/o N-H at end-of-1ife, which is after about ¥=3-years

of full-pqwer operation. Table 9.3-5 shows that it would take 2.7 hours with
8000F sodium flowing at 60 gpm to redissolve al® the Mao0 while it would take
7.4 hours to redissolve all the hydrogen. If the sodium were 4500F, it would

take 138 hours to dissolve all the Nag0, but only 25.4% of the NaH would be
dissolved after a long time (theoretically approaching infinity).

Conclusion

There is on the order of at least an hour available to the
operators to take corrective action following loss of cold trap cooling
before enough oxide or hydride can be dissolved from the cold trap to raise
their concentrations in the PHTS to saturation levels. Assuming that the
sodium flow valves were closed within hours af.er loss of cooling, no poten-
tial for plugging any part of the PHTS would exist. Above 4400F (PHTS
sodium temperature), the oxygen could not reach saturation even if all N2-0
were redissolved or fTushed from the cold trap. Above 555°r, the hydroaen
could not reach saturation even it all NaH were redissolved.

45' Safety related instrumentation will indicate and alarm a cold

trap high temperature condition to the operators to assure remote manual
46 Jclosure of the cold trap isolation valves, This will prevent dissolution
of enough hydride or oxide to preclude safe cooldown to refueling con-
ditions, Even assuming instrumentation failure and no operator action
at all, the dissolved oxide and hydride will remain in solution in the
coolant both during reactor operation and following shutdown to hot
standby condition. Consequently, operation of the cold trap cooling
system is not a safety function and the system should be considered a
non-safety class. However, the primary cold traps are connected to the
reactor coolant boundary through double automatic isolation valves,.

Amend. 46
Aug. 1978
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of 160 pgm). The total maximum heat transferred from two traps is approx-
imately 270 kW. The NaK flow through each trap is regulated by a control
valve and a temperature sensing element in each cold trap.

NaK volumetric changes in the system due to temperature variations
are accommodated within the

EVS- Nok—expansion—tank-connected—to—the—high—
et e e T pPrimary ceold &mp Na ko s+ofa3¢ \K“C‘
A diffusion cold trap

—ocated—on—the cold teg—oftheNak—eop—
MMMWS provided for system cleanup
(oxide removal). (See Figure 4.3-4))

The NaK loop is taken up to a near isothermal condition at 600°F
and circulated for processing by the NaK diffusion cold trap during ini-
tial cleanup, foilowing maintenance operations, or at any other time
when maximum cleanup capability is required to reduce the impurities which
may have accumulated in the loop. Heat is provided by the pump.

9.3.4.3 Design Evaluation

The Primary Cold Trap NaK Cooling System components are designed
to accepted industrial and nuclear standards to insure structural integrity
and operational reliability The components, app]icable desian code and
class, plus their seismic category are listed in Table 9.3-1. 53‘53’"
fem pess andl presures Gre ?‘WN 1w Table 7.3-7 \

The NaK Cold Trao Cooling System is a nonradioactiva system.

The failure of the system causes shutdown of the associated cold trap
which would, after some period of time, require an orderly plant shutdown,
but would create no safety problems.

The system is monitored by leak detection devices for both inter-

nal and external leaks with alarms to alert the operator to take corrective
action.

The pressure of the NaX in the cold trap cooling system is
maintained higher than that of the sodium in the primary cold traps in
order to insure in-leakage of NaK rather than out-leakage of radioactive
sodium. The 'aK is compatible with the primary coolant and NaK inleakage
will have no deleterious effect on reactor operation and safety. The
immediate result of a NaK-to-sodium leak will be an abnormal decrease
in both NaK level and cover gas pressure in the Na storage vessel, Both
level and pressure are monitored and provided with high and low alarms for
leak detection (high level indicates a Dowtherm-to-NaK leak). Due to a
low reserve head in the tank, a large leak will stop due to loss of suc-
tion head, and this will also be detected by low flow alarms on system
flow meters and high temperature alarms on the pump. Upon indication cof
a leak, the operating cold trap will be immediately isolated to minimize

the Nak in-leakage. The cold trap will be solidified, removed, and replaced.

The NaK storage vessel is a vertical vessel in order to maximize the
change in NaK level for a given change in inventory, thus enhancing tne
capability of the level indicator and alarm to sense and detect relatively
small leaks. A realistic estimate of NaK inleakage, prior to cold trap
isolation, would be 25 gallons or less. A more accurate estimate will be
made when system arrangement and component designs are finalized.

9.3-1 Amend. 46
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The system a1so provides the capadility to (1) f11) the INTS Toops
from the sodfum dump tanks (these tanks ére part of the Steam Generator Sys-
tem), (2) purify sodium in the dump tanks, {ndependently of the IHTS Toops,
and l! permit transfer of sodium from one dump tank to another.

9.3.5.2 Design Description

The Intermediate Sodfum Processing S{stoa provides purification of
the sodium in each of the three INWTS loogs. he System does not provide for
storage of the IHTS sodfum. This Capability is provided b{ the sodium dump
tanks, which are part of the Steam Generator System. The ntermediate Sodium
Processing System does Erovide the capability of transferrin sodium {nto the
Toops from the dump tanks. The same piping network allows the filling of each
dump tank with fresh sodium from tank cars or drums 2t the sodium receiving

staticn. Sodium removal from the tanks into taak cars can be accomplished
through the same 111 1ines.

The system includes the following components:
3. Intermediate Sudium Cold Trap Pumps

b. Intermediate Sodium Cold Traps

c. Interconnecting Piping and Valves

Refer to Figure 9.3-5 for the P&ID and Figures 1.2-8 and 1.2-22 for layout
and arrangement.

Each of the three IWTS Toops s provided with a separate purifi-
cation system consisting of a Pump, two cold traps, and the necessary valves
and piping. A single trap per IHTS Toop 1s sufficient to remove antic{-
pated oxygen and hydrogen 1nloaka?e and to Timit these fopurities to a

'max'mum of 2 and 0.2 ppm, respectively, 1In additfon, the intermediate
50 cold traps maintain the tritfum Yeve) in the fntermediate sodfum at 0,012
uC1T/gm Na by effectively trapping abouyt 98% of the tritium which enters
the system by diffusfon through the Inx. Most of the remaining tritfyum,
46 P0J0.016 c1/da{a diffuses thro:gg the steam generators and enters the water

system, Cold trap flow {s gpm at normal system operatin temperatures
The Intermediate Sodium Processlng System s a{so connected go ths sod::; g

dumg tanks such that the sodium in the dump tank my be processed by the
system,

The intermediate s0dfum cold trap pumps are used to th

sodfum from the dump tanks into the Toops with a small, 22 p:::f coSer

86 || 92s pressure being maintatned on the dump tanks, Sodfum can also be
transferred from one dump tank to dnother by gas pressure,

The IHTS cold trap lifetime s ~ 3.25 yr unless a
regeneration process 1s adopted, The procedure for re.
placement of the Cr,]fa"}t' is. % Y ke o //, ol ra i Ha 2ady e wh. A

ey & Yonpsalions of RO N8 W, vomers ot hetles beirir ik

allew VA, P trapivai o Podive o £r4e cnlt A-d&r #*Z. (Anend. 8 s/
Sodd) e /ono." Cnf,fa 0,'1"00'0, ,‘.Z:'un botp M. ",00%‘
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T3 Ioserssflete S3diUs Peestusiag Systen comranoats ere €esfgncd
to eccers €0 Lefe) end tuales e etondards to fnscerc strectural fategrily
end oo 4o 1w liebilily. The eetpanzits, crolic:ble dasiga cede end
cless, {hoo Lhofr gifeic citeiaty e Tcted in Teble 3=, Fosrem
Ferscralwired Cud frECILAILD /TG SivCl tn relle f3=%

Tha eystes is maaftercd by leck detection devices, with alam for
detestfcs ¢f coterncl lezkage from piping end components.

TL~ Intec dicte Sadfum Processing Systen is a nonrcdiozctive

e, L Teolooa féilure in a purificetion efrcuit is ccensidered the

¢ zigniffsens cvant, bescuse it ultfritely causes lcss of tha IKETS leop
IaF e e er roated, The loss of Fluid would b2 sicnaled Ly tha level

rester. ca ike LTS leop expausfon tenk, and cperetors could {rozgfetcly
fs-ltta Lo prriciccticn circuit (recste controlled isolziion valves).
T8 £.0.5 to2id covse loss of onc IHTS Togp beczuse of th2 facbility to
cointotn rorived purity levels, but the plant coculd contirue 19 operate
cn e gtts 43 Tooos et @ rcduced powar level, FPower ovtege to all
pu=a3, ¢~ loss of cealing to all cold traps, rmay ceuse plant shutdoun,
Lot ereTe y oo ceastitute a safety problen.

™ wie

0.3.5.2 T :ts end Incozctions

Le-b ehzals will ba made on the systen prior to filling with
codiem. Instrumantation and preheat capability will be checked prior to
cpafun Till, 2ccording to spacific procedures. Following sodiua Till,
tte systes will be operationally tested.

9.3.5.5 Inctrumeatation Requirements

Ir.:irumantation and controls (I8C) are provided for operation,
perforonen cvaluation, and diagnosis of the Interm:diite Sodium Processing
Systea, T.-ca functions are recuired for off-norm2l, as well as for the
full renze of nommzl operation. Details of the I4C for the subsysten are
srovn in tha piping and instrunzntztion diagrem, Figure 9.3-5. The
follcing 120 15 regrired to ensure safe ozeration of, and to prevent

extersiva drrage to, the Intermzdiate Sodiun Processing System.

Teopertures and loop flow measurenznts are provided for all
sysiema to vonftor their status. Critical temperatures and flous are
elar =2 to 2lert the cperator to off-normzl operatiocns., A1l EK pumps are
providzd with winding terperature muasurerants and winding ccolant lov

f1o drot~rtion. Those miucsurenants are eler-ad for the off-normal conditions,
and iateinconed to euvtomatically shutdo.a the pump to prevent demaging it.

e177erential pressure sensors ond Tlow maters are provided to alert the
coeretor 1o poseible plugsing of the coid traps or fosufficient cold trep
£ . 107 402 builers secl valves are providad with leak detectors, as
faciertel €. Teble 9,2-4, Al valves ére proviced

e 4
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TACLE 9.13-9
SPILL PARAMETLRS

Postulated
Rate | <0911 voir
(gal)

cell Cel

1 Max. Flow* Total
No.

eee | (sPm)

Potentia)
Spill Vol
(gal)

Reactor Servicg_Qgilgiggf
3rd Loop NDHX 32 a4 730
EVST NaK Storage 350 1 1500
Vessel
EVST Exp. Tank 352A 44 430
EVST Exp. Tank 353A 44 480
Pipeway 354 4l 440
Pipeway 355 4e 440
Steam Generator Building™
Reaction Prod. 207 1100 35200
Tank No. 1

Reaction Prod. 208 1100 28400
Tank No. 2

Reaction Prod. 209 1100 32600
Tank No. 3

Ex. Cont. Na 211

Tank Rupture

Storage Vessel ;
Valve Gallery 211A & 1, e

Steam Sen.Loop No. 1 222/ 1100 35200
24
Steam Gen.lLoop No. 2 525/ 1100 28400
45
Steam Gen,loop No. 3 gig/ 1100 39600
1B Pipe Cell 227 1100 35200
Loop No. 1
IB Pipe Cel 228 1100 28400
Loop No. 2
IB Pipe Tell 1100 39600
Loop No. 3
IHTS Shield - 1100 26600
Cell Loop No, 1
IKTS Shield 1100 28800
Cell Loop No. 3
IHTS Pipe Chase 1100 22100
Loop No. 2
IHTS Pipe Chase 1100 20200
Leop No.1l
IHTS Pipe Chase 1100 15800
Locp No. 3

730
1500

430
489
440

*Design basis leak

**Entire spillable volume from fyll flow piping leak
+NaX spill
++Sodium spill

ww+*See Gereral Arrd
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4,

3.

9.

: ?
eccldent onolicos. Inciuded 'n *he bdasls and discussed In PSAR

Section 11.1.5 Is @ design imit of 100 ppb (parts per blillon) (
for plutonium content of the primary coolont.

Retentlon, fallout, plateout, and agglomeration of sodlum serosol
In cells or bulidings, whose design does not Include speclific
safety features tqQ accomplish that function ere not sccounted for
in the snalysls. WNeglecting these factors (an assumption that
all of the aerosol s svallabie for releage to the atmosphere)
leads to over=-prediction of potential otf-site exposure.

No credit for non-safcty rcleted fire protection systems Is
taken.

Dispersion of aeroso! relcesed to tho otmosphere was calculated
vtill2zing the conservetive atmosphere dllution factors (X/0)
eppllicabiz to discrete time 'ntervals provided In Table 2.3-38
(the 95th Fercentlle Values). Gulcance provided In NRC
Regulatory Gulde 1.145 was followed In czleulating *he X/Q
volues. Detzlled descriptions of the atmospheric dliution
factors estimates ere provided In Section 2.3.4,

Fallout of the aerosol during transit downwind was neglected.

The cells will be structurally designed 10 malntaln their

Integr !ty under the occldent temperatures and pressures and the
wvelght of the splllied sodlum. For radiologlcal calculations, no
credit Is taken for cell atmosphere lesk tightness,

N

The cell llners, catch pans, and catch pan flre suppression decks
ore designated as Englneered Safety Features and wl!!| have deslign
temperatures equal to or greater than 1he sodlum spil)
temperature, thus conflning the sodlum spli],

- Borth

W*Wm#_";mﬂﬁm\%&?
fllloc colls stmbidtmtbnimtdigtmnrie ¥ resuTTINg Trom o loak in a to

ow
sodlum or NgK plpe/componont In the cell producing tho worst cose ‘-.37‘5!
split/temperatuie condlt1lon. The leak Is based on s Moderate ™ ! net
Energy lMluld System break (1/4 x plpe dlametur x plpe thicknessg) SP‘lS
as dofinod In brunch technical position MEB3~1 w!th the sodlum or

NeK system cperating at 115 meximum normal operating tcmporeture
end pressure.

Tho only crodlt for operator actlon In mitigation of postulated
sodlum spiils Is shutdown of tha Na overf|ow system mokeup pumps
30 minutes after plent scrom for g postulated leak In the Primary
Heet Transport System (See Sectlion 15.6.1.4),

/Y -2 a
mend. 13
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10. The analysis of postulated Ilquid mete! flires In air-filled cells
does not Include reaction of the 1Iquid metal with postulated
water released from concrete. The validlity of this epproach Is
presently being verifled In conjunction with the large scale
sodium flres test program discussed 1n Sectlion 1.5.2.8 of the
PSAR. If the test progrem does not support the present analysis
spproach, the appropriste effects of water release from concrete
will be Included In subsequent analyses.

Table 15.6=1 provides & summary of the Inltial conditions for each fire
cons!dered and the moximum of f=site dose as a percentage of the 10CFR100
guldeline 1imits. As the table Indicates, a large margin ex!sts betwesn the
potentlal off-site doses end 10CFR100. A discussion of the pressure/
temperature translent for each event Is provided In the following sections; In

no cese do the fires result In condltions beyond the design capeblity of the
cell/beliding.

The Project Is essessing the Impacts of @ design basis NeK spiil In the
Reactor Service Bullding and will provide the results Ja-te=RgMR when the

assessments are completed. The aercSels released o Ha RSH at
a ruu.H‘ ﬂp. Nak spit( u-ll’bc Cow!-rol.'mﬂ so as not Yo
affect ca@da -velated cdmpmmf,
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15.6,1.3 Fallure of an Ex-Contaisment Primary Sodlum Storage Tank

15.6.1.3.1 Jdentification of Cayses acd Accldent Description

The two ex=contalnment primary sodlum storage tanks are loceted In a cell
(cell 211) on the lowest level of the Intermediate Bay of the Steem Generator
Bullding. These tenks wlil ba used T0 store primary sodium only In the event
maintenance requires the complete dralnage of more than 1 PHTS loop or the
EVST or malntenance:is required In cell 102A, The postulated sccident Is the
compiete fallyre of one of the tenks, when full, which results In the complete

splil of the contalned sodium to the cell floor. This postulated accldent (s
extremely unlikely.

When the ex-contalnment sodlum tanks are full of llquld sodium, access to the
tank cell Is prohibited due to The sodlum activity end the cel!l Is closed end
Inerted (~280,), The eol; ttoor ores Is approximately 2400 #+Z and the free
volume of the“cell Is 55,700 ¢ The floor of the ce!ll Is protected with »
Englneered Satety Feature steel catch pan, 3/8 inch Thick, The sides of The
cetch pan extend vertically upward to & helght such that the wmeximum potent!ial
splll volume can be safely contsined within The catch pan,

For conservatism, the postulated sccldent Is assumed tO OCCur neer the end of
plent |ife (30 years) whea the radioactive content of the primary sodium has
potentlally reoched Its peak. A minimum of 10 deys decey time, In-
contalnment, Is required prior to charging an ex-contalnment storege tank, to
Insure substantial decay of Ne-24,

£0 evo £33, e
The postulated accident rasults in the spill of ¢57000 gellons (-3807000-1bs.)
of 450°F sodlum ?o the cell floor. This splll represents 1008 of the

contalned volume of one of the two tanks end Is an extremely conservative
upper bound. The total postuleted spill [s contalned by the catch pan.

15.6.1.3.2 Annlys!s of Effects and Consgquenies
The consequences o©f thls postulated svent were determined as follows:
e. The spliled sodlum reacts with the svallable cxygen (25) In the

cell, burns and releases 773 of the Nayy formed as alrpborne
particles (Referencs 3).

b. The radioisotope concentrations In the aerosocl are the same &5
the Inltial concentrations [n the sodium,

¢. Redloactive decay during the sccldent Is neglected.

d. No credlt for retention, plate-out, o~ settling of the serosol In
elther the ex-contalnment storage tank or The Steam Generator
Bullding was taken, |t wes conservetively assumed for
rediologlcal evaeluations that all the serosol generated during
combustlon was relessed directly to the environment.

e. Fallout of the sernsol during transit downwind wes neglected.
SOF IRE-11 snalys!is of the fire [n the Inerted coll Indlcates that combustion
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Enclosure 4

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 RSB HVAC system described in PSAR 9.6.3 is designed to
mitigate the consequences of an RSB fuel handling accident margin
source term. This margin source term is a 20kw fuel assembly
with a release of 1008 of fission product inert gases, 100% of
halogons, 1% of other fission products and 1% of Pu. The
off-site deses from this fuel handling accident margin source
term are:

Site Boundary Dose 0-2 hr

Whole Body 1.27 Rem
Thyroid 64 Rem

Lung 2.4 R:m
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 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.

For 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.



