GENERAL &3 ELECTRIC MUCLEAR POWER

SYSTEMS DIVISION

GENERAL ELECTRIC COMPANY, 175 CURTNER AVE., SAN JOSE, CALIFORNIA 95125 MFN 194-82

MC 682, (408) 925-5040 JNF  54-82

December 17, 1982

U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Washington, DC 20555

Attention: Mr. D.G. Eisenhut, Director
Division of Licensing

Gentlemen:

SUBJECT: IN THE MATTER OF 238 NUCLEAR ISLAND
GENERAL ELECTRIC STANDARD SAFETY ANALYSIS REPORT (GESSAR II)
DOCKET NO. STN 50-447

Re ference : Letter from G.G. Sherwood (GE) to D.G. Eisenhut (NRC)

pertaining to draft responses to the Commission's
August 25, 1982 request for additional information on
GESSAR II, dated November 10, 1982.

Attached please find final draft responses to the Commission's August 25, 1982
information request. Only modifications (new or revised) to the responses of
the referenced letter are provided. If a response is not included in one of
the attachments, then the response provided on November 10, 1982 should be
considered as the final draft response. Attachment No. 1 summarizes the
status of these responses.

Except for the Structural Engineering Branch response, this transmittal completes
the Commission's August 25, 1982 request for additional information on GESSAR II.
As indicated on Attachment No. 1, the Structural Engineering Branch responses
will be provided early January 1983 in conjunction with the audit. An amendment
is scheduled for January 1983 to formalize the responses.

Sincerely, @QX

etz s o ded nxt

Glenn G. Sherwood, Manager
Nuclear Safety & Licensing Operation

GGS:td

Attachments

cc: F.J. Miraglia {w/o attachments) C.0. Thomas (w/o attachments)
D.C. Scaletti L.S. Gifford (w/o attachment: )



ATTACHMENT NO. 1

Status of Final Draft Responses to

Commission's 8/25/82 Request

Branch

Hydrologic and Geotechnical Engineering

Chemical Engineering

Radiation Assessment

Effluent Treatment Systems

Auxiliary Systems

Power Systems

Procedures and Test Review

Structural Engineering

*Attachments to this letter

Final Draft Response

11/10/82 Letter

11/10/62 Letter

Attachment No. 2%

Attachment No. 3

Attachment No. 4

Attachment No. 5

Attachment No. 6

Submittal in early Jan. 1982
in connection with SEB
11/30/82 - 12/2/82 audit
action items



ATTACHMENT NO. 2

DRAFT RESPONSES TO
RADIATION ASSESSMENT BRANCH
QUESTIONS



471.04 Revise Section 12.1.1.3.1 of your FSAR to show 1 1th Regulato
(12.1.1)  Guide 8.8, Revisfon 3, as m,:uu in Section ::? —_— g ny
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238 NUCLEAR ISLAND

CHenge For 4‘7;.qu

12.1.1.1 Design and Construction Policies (Continued)

(Description on onsite inspections to determine that the design
and operation keeps radiation exposures ALARA is, where required,
the responsibility of the Applicant.)

.++1.2 Operation Policies

(Cescription of operational policies to maintain occupational
doses ALARA is the responsibility of the Applicant.)

.1.1.3 Compliance with 10CFR20 and Regulatory Suides 8.8, 8.10
and 1.8

Compliance of the Nuclear Island design with Title 10 of the Code

£ Fede+-nl Regulations, Part 20 (10CFR20), is ensured by the
compliance of the design and operation of the facility within the
guidelines of Regulatory Guides 8.8, §.10 and 1.8.

12.1.1.3.1 Compliance with Regulatory Guide 8.8

The desicn of the Nuclear Island fully meets the intent of
Revision ¥ of Regulatory Guide 8.8, and reflects the commitment of
General %lectric and its subcontractors. Examples of compliance
with all items in Section C.3 of the regulatory guide are deline-
ated in Subsection 12.3.1 of this SAR. Design features of *he
Nuclear Island allow the Applicant to comply easily with the
recommendations of Subsection C.4 of the guide. For instance,
15icns are made in systems such as the Reactor Water Cleanup

o e
-

Sy ! -S) to allow flushing of the piping in shielded cubicles
before entry, and to use remote reach rods. Breathing air neaders
are provided in areas where past experience indicates airborne
radioactivity has been a problem. Design provisions allow for

te ;vration of fuel handling and radwaste cask filling.




- proposed design will be based on our eval

g.ug pown S’C_

Our position in Sectfon C.1.d(2) of Regulatory Guide B.8 states that
1icensees should propose designs which incorporate features to maintain
occupational doses to "as Tow as reasonably achievable” (ALARA) duri~g
decommissfoning. We state fn Sectfon 12.1.2 of the Standard Review
Review Plan (SRP) that our determination of the acceptability of the

uation of your proposed measures
for assuring that occupational doses during decommissioning will be

ALARA. Accordingly, describe fn Section 12.1.2.1 of your FSAR, your
proposed design considerations for minimizing radfation doses during
decommissioning including, for example, a description of your propossd
provisions for major equipment removal from the drywell, process equiyment

removal through hatches or removable sections of shield walls and k~:ck-out
walls.
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Provide an estimate of the afrborne sources of radicactivity in the
reactor containment during normal plant operation, including the
assumptions you use. Describe fn Sectfon 12.2.2.2 of your FSAR, the
maximum expected afrdborne sources fn accessidble areas of the reactor
containment following relfef valve veating. Estimate the dose to perscnnel
at the travelling fn-core probe (TIP) drives while the operating persornel

are leaving the containment following relfef valve venting, Including
the assumptions you use.
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DAR

471.07 In Section 12.2.2.3 of the FSAR, you state that other potentia)
(12.2.2) afrborne radioactivity could occur during vessel head venting and fuel

movement. Explain why the entrapped radfoactive gases, collected under

the vessel head, could not be vented or exhausted via the gas treatment
system prior to vessel head removal.

Response
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471,08 In Section C.1.e of Regulatory Guide 8.8, we recommend the use of low
(12.3.1) cobalt and low nickel bearing materials for primary coolant piping,
tubing, vessel internal surfaces and other components in contact with
the primary coolant. Indicate in Section 12.3.1 of your FSAR, the
cobalt and nicke! content of such materials. Describe in this section,
the steps you have taken to eliminate cobalt and nickel from such sui faces.
State whether the following design features were considered: (1) selection
of alternative materials, other than Stellite, for hard facings of wear
materials: (2) limiting the cobalt content in stainless steel to 2
specified maximum such as 0.05 percent for reactor internals; and (3)
1imiting the cobalt content in stainless steel in contact with the
primary coolant to a maximum cobalt content of 0.2 percent for uses

other than reactor internals. 1f these measures were considered, 1ndicate
what actions you took in this regard.
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471. 08 cowtinued.
Corbon steel 15 wed in a |¢v5¢_ pertien of Hie syde..,
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contedt and contains a very small amecnt oF cobalt

imruv}+y.
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471,08 ~entinued
which muit be extremely wear recistant, Uee o
high cobalt alloys such as Stellite 1c rectricted
te these applications where no satisFactor
alfernative malerial is available. An alterm-
tive material ( Colmenoy) has been used for

Seme harcl ‘Ftc'n\d,c in ‘ute core avea.
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471.09 —Pi;m'de B u-b-lc of V rlur; syiiia cupon—c;ts ("f" the reactor pressure

vessel internals, clad, fuel, the recirculation loop piping and the feedwater
piping downstream of the ccsi which are in contact with the reactor coolant
showing the corrosion producing areas in units of square feet, a description
of the material (e.g., stainless steel, zirconfum, Stellite, Inconel or carbor

.. steel) the proposed cobalt content 1iei}s expressed as a weight percent of

"7, 7. cobalt and the corrosfon rate (1n mg/ds’-mo) for each materfal. Additionally,

A . provide a table of the varfous materfals used 1n the primary system and

- == % . 1indicate their contribution to the cobalt in the primary system, expressed

‘. 7+ - as a percentage; the total contributfons should equal 100 percent.
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Provide the results of cost/benefit analyses evaluating the effects of
reducing the cobalt content of cobalt contributing materfals and components
(e.g., the reactor vesse! internzls at core vicinity, the reactor pressure
vessel cladding, the primary recirculation loop and the feedwater piping).
This cost/ benefit evaluation should be done for the cobalt content
reduced to 0.25, 0.10 and 0.05 weight percent. In addition, correct

the radiation survey data for the-gizigt housing 1n Table 12.2-19 of

your FSAR, which 1ndicates 3000 mr/hr before cleaning and 4000 mr/hr

after cleaning.
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RADIOACTIVE SOURCES IN CONTROL ROD DRIVE SYSTEM

GESSAR 11
238 NUCLEAR ISLAND

Table 12.2-19

Control Rod Drive Radiation Survey Data

Comoonent

Spud

Filter

Collet Housing
Outer Cylinder
Strainer
Flange

Isotope
CrSl
Mnté
FekS
CoS58m
CnS8
Co60
Ni63

22A7007
Rev. 0

Gamma Dose Measured at Contact MR/hr

Before Cleaning

Maximum Average
10,000 600
23,000 3,500

3,000 1,600
1,200 60
8,000 1,800
1,000 200

After Cleaning

Maximum

1,000
400

Control Blade Principal Isotopes

Average

110
300
700

40
500
150

Curies (135 GWd/Te 7-Days Cooled)

Total

12.2-68
3/3

Ci/Blade

1.4E5
9.1E3
1.6E5
7.7E3
8.BE3
1.1ES
5.0E3

4.4E5



QUESTION 471.11

In Section 12.3.2.3 of your FSAR, you state that the SFCU circulation
pumps are located in an open corridor at the minus 32 foot elevation and
that during operation, dcse rates in the punp area are less than 1 nr/hr.
However, you further state that during an isolation transient, dose rates
fn this area temporarily increase to 70C mr/hr and that due to the nature
of the cvent, egress from the are2 can be accomplished well befure cose
rates reach this level. Explain how an individual in this area will know
that the dose rate is increasing so that egress can be accomplished in
sufficient time.
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GESSAR II 22A7007
238 NUCLEAR ISLAND Rev. §1F

12.3.2.3 Flant Shielding Description (Continued)

(5)

(6)

operation, dose rates in the pump area are less than

1 mR/hr. During an isolation transient, however, dose
rates in the area temporarily increase to 700 mR/hr.

Due to the nature of the event, egress from the area can
be accomplished well before dose rates reach this level.

Access to equipment in this area is not required during
this occurrence. Ax ud v 'dua/ in His aree will Kwew Hha? He

dosa vele is imevessing sihee o /ocal-meountbd area radiatien neoniTors
senser, converfar, indieiing auviliary wif ond audic alavrm  are ppvided.
The two redundant SGTS filter units are located in

separately shielded cubicles in the Fuel Building.
Shielding of the fan from the filter unit provides a
lower radiation area for fan maintenance. Operation of
the SGTS does ot require entry into the SGTS filter
area,

Control Room - The dose rate in the control room is much
less than 1 mR/hr during normal reactor operating con-
ditions, The outer walls of the Control Building are
designed to attenuate radiation from radiocactive materials
contained within the Shield Building and from possible
airborne radiation surrounding the Control Building
following a LOCA., The walls provide sufficient shielding
to limit the direct-shine exposure of control room per-
sonnel following a LOCA to a fraction of the 5-Rem limit
as is required by 10CFR50, Appendix A, Criterion 19.

Shielding for the outdoor air cleanup filters is also
provided to allow temporsary access to the mechanical
equipment area of the Control Building following a LOCA,
should it be required.

Radwaste Building - Shielding for the Radwaste Building

is designed to limit radiation levels in the copsn cor-
ridors, control room and HVAC and Electrical Eguipmernt

12.3-38



471.12 In Section 12.3.2.3 of your FSAR, you state that the dose rate in the
(12.3.2) control room is much less than 1 mr/hr during normal reactor operating
conditions. However, you show radfation levels in the control room and
fn the control buflding to be 1 to 5 mr/hr in the control building
radiation zone map drawings (Figures 12.3-16, 12.3-17, 12-3-18 and
12.3-19). Correct this df:crepancy and revise the zone map drawing,
as required.
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471.13 In Section 12.2.2.1 of your FSAR, you stazte that your basis for releass
(12.2.2) s, among others, 24 drywells purges per year, 365 hours between each
purge. Explain wny this basfs for estimating the average 1-131 release
was chosen recognizing that you state in Section 9.4.5.2.2 of your
FSAR that the drywell purge system functions only during plant shutdown.
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TLQ stum?"“ion off AN clvrucf/ fuvbog{rcr

7Qar wau S c_b\o.son o ‘avcu'. € A Cowsevvdlive
basis Foyr btu\nlbp\ﬂ He estimated avwua |
reledses yia s pa’Hr\. ITh view of +he
Fact that Hie Ei3lreleces Hhus oltoined are
small cew\pgrd  these Frews other VQ(QOJ(
pu‘H»\s ne Fuvther ve¥F namedt of e amuﬁf%
tionse was an'emP“'Ted.




47:.14 In Sectfon 12.3.2.3 of your FSAR, you state that access to the fuel transfer
(12.3.2) tube 1s through a hatch shielded by a stepped composite concrete and
lead shield plug. It 1s our position that all accessible portions
of the plant near the spent fuel transfer tube and/or canal must be
shielded during fuel transfer. Refer to our position in Section C.2.a
of Regulatory Guide 8.8 which states that extraordinary design features
are warranted for very high radiation a. sing removable shielding
for this purpose is acceptable. In this r_,. 4, the removable shielding
shall be such that the resultant contact radiation levels shall be
no greater than 100 rads per hour. All accessible portions of the spent
fuel transfer tube shall be clearly marked with a sign stating that
potentially lethal radfation *ields are possible during fuel transfer.
If removable shielding 1s used for the fuel transfer tubes, 1t must
also be exp'icitly marked as described above. It is our position that
if permanent shielding s not used, local! radfation monitors capable
of providing audidle and visible alarms must be installed to alert
personnel when the temporary fuel transfer wube shielding is removed
during fuel transfer operations. Accordingly, provide the following
additional information:

a. State whether an interlock 1s provided to prevent spent fuel passage
when the shield plugs at the 11 foot and 26 foot elevations are open.

p—‘SpowSQ

-l - - \r-‘tv\wt S\A\OSQE"\O‘« [2713
(IV\SQ:—*. I‘b’\-« 6)

State whether unique caution signs (i.e., (1) high radiation area;
and (2) potentially lethal radiation fields are possible during
fuel transfer) will be provided.

:.:JE"W‘Q
§-¢._n = !-\\o;ﬂ.;f\v\ 1.3.2.%

(Tw sest T"Q«-.., A awnd C_’




c. Indfcate the thickness of the
spent fuel transfe
Figure 19.3.12.3-6 of your FSAR at the 26.5 footrefzszt?ng‘ding o

Rao s ch»Vs!is; lr

Tha, ~swcivXe s\l\\qv\*\
AU ‘sonclh Kikh Reionen Fobd

sheld. A e Sl\
oM™ O
\"-“~5“qil ”f) ‘::\.E)\J~ﬂf“—' \9.3.12.3-6.

a. Provide a description of your proposed shielding and access controls
for access to the fuel transfer tube valve room in the annulus area.
‘annulus access at elevation 11'-0", Figure 19.3.12.3-6)

%590\'\}—&

Sex VQ-V\“J Sw\o%"‘“ \2.3.2.3

Ov-vl F-\DM \3_3.‘2‘3_3.
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12.3.2.3 Plant Shielding Description (Continued)

demineralizer cubicle, which is infrequently required, is
via a stepped shield pluy at the top of the cubicle.

The bulk of the piping and valves for the filter deminer-
alizers is located in an adjacent shielded valve gallery.
Backflushing and resin application of the filter demin-
eralizers are controlled from an open corrodor, where
dose rates are less than 1 mR/hr. The RWCS backwash
receiving tank is also separately shielded from the

other components of the RWCS, including the tank dis-
charge pump, which allows maintenance of the pump without
direct exposure to the spent resins contained in the
backwash tank. A shielded labyrinth entry to the back-
wash tank cubicle reduces the dose rates at the entry to
less thaan 1 mR/hr.

The fuel storage pool is shieided to maintain accessible
areas around the pocol at less than . mR/hr. Transfer of
fuel from the Reactor Building to the Fuel Building is

through an inclined f.el-transfer tube. A reinforced

concrete Structure surrounding the tube reduces radiation
levels to less than 5 mR/hr during fuel transfer. Access
to the fuel transfer tube is through a hatch shielded by

\ a stepped, composite concrete and lead shield plug.

v
The main steamline, RWCS Piping and RHR piping are routed

through the shielded steam tunnel. The steam tunnel

TNSERT TTEM

TusEAT TTEM walls are designed to reduce the dose rates to less than
E) 1 mR/hr in areas along the sides of the steam tunnel and
less than 5 mR/hr both above and below the steam tunnel.

Shielding of the Traversing Incore Probe (TIP) modules is

provided by wing walls and a steppred, shielded floor at

the (+)11 ft 0 in, elevation above. During normal
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12.3.2.3 Plant Shielding Description (Continued)

operation, dose rates in the pump area are less than

l mR/hr. During an isclation transient, however, dose
rates in the area temporarily increase to 700 mR/hr.

Due to the nature of the event, egress from the area can
be accomplished well before dose rates reach this level.
Access to equipment in this area is not required during

this occurrence.

The two redundant SGTS filter units are located in
separately shielded cubicles in the Fuel Building.
Shielding of the fan from the filter unit provides a

lower radiation area fcr fan maintenance. Operation of
the SGTS does not require entry into the SGTS filter
area,

iy

{ Control Room = The dose rate in the control room is much

TS Te T
1vemy C

less than 1 mR/hr during normal reactor operating coan-
ditions. The outer walls of the Control Building are
designed to attenuate radiation from radiocactive materials
contained within the Shield Building and from possible
airborne radiation surrounding the Control Building
following a LOCA. The walls provide sufficient shielding
to limit the direct-shine exposure of zontrol room per~
sonnel following a LOCA to a fraction of the S-Rem limit
as is required by 10CFRS50, Appendix A, Criterion 19.
Shielding for the outdoor air cleanup filters is alsc
provided to allow temporary access to the mechanical
equipment area of the Control Building following a LOCA,

should it be regquired.

Radwaste Building - Shielding for the Radwaste Building

is designed to limit radiation levels in the open cor-

ridors, control room and !'VAC and Electrical Equipment







AN INTERLOCK 15 PROVIDED TO PREVENT SPENT FUEL
PALSAGLE WHEN EITHER CF THE SHIELD PLUGQ, AT

Il FcoT OR 26 FPOT ELEVATION , ARE NOT CLOSED AND
LOCKED,

CON VERSEL\I) INTERLOCKS ARE PROVIDED WITH THE

|} Foor AND 26 FooT ELEvATION SFHIELD PLL&S T¢ PREVENT

SHIELD PLUG REMOVAL (WHEN SPENT FUEL PASSAGE
CAN OCCUR . m;.;
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Describe the snielding for protection of personnel on the platform
‘at elevation 47'-2" {n the upper drywell area from radiation exposure
which could occur during passage of the spent fuel! over the reactor
vessel flange to the fuel pool gate.

Response

Se e RV\“J &ALS&G+\Oh 12.3. 2.5

47116
In Table 1AA-2 of your FSAR, you indicate a source term of zero percent noble
gases, 50 percent halogens, and 1 percent all remaining. This mix corresponds
to a source representative of depressurized reactor water. State whether o
pressurized water source was used for the shielding design of the post-accident
sampling station and for estimating personnel exposures for this activity. In
this regard, we state in NUREG-0737 that a source mix representative of pressur-
fzed water is 100 percent noble gases, 50 percent halogens and 1 percent all
remaining. It is our position that this pressurized water source should be
used as the basis for establishing the shielding design of the post-accident
sampling station and for estimating personnel exposures during the taking,
transporting and analyzing of reactor water samples.

Resgonse

The following release terms were used as a basis for shieldingacalculations.

,—-ancl P(’,rsc nne ' Q.‘F’:uw

% Core Inventory
Reactor Coolant

Noble Gases 100%
Halogens 50%
A1l Otners 1%

Containment Atmosphere

Noble Gases 100%
Halogens 25%




In paragraph (4) of Item 11.8.2 of NUREG-0737, we state that you should
submit post-accident dose rate maps for potentfally occupied areas

and indicate the projected doses to individuals who must be in vita)
areas for certain necessary occupancy times. Accordingly, provide post
accident radiation zone maps and the estimated doses received by indiv
assigned to perform the following functions:

a. Operate three manual valves in the auxiliary an” fuel building (1AA.2.C).

Es 5 ponse

Ad d nNeww Sﬂ-c‘k\ov\_s 12-3.5 o»vv(\?-’i.é
(Tnsert AN

Obtain reactor coolant and contaimnment gas samples in less than 1 hour.

Response

L — —
v

-

'~ ¢stimated exposures to personnel as a result of sampler operation
Nagu iy LuldE I3 SRIYTS Terere- one hour after the accident are as follows:

Source 3 ft from sampler
R
Liquid Sample 17.5 we*
m R
Gas Sample 60 MR*

ire due to background radiation is unique and will be supplied by the

amr

t.suming a sample collecting time of 10 minutes.




€. Perform radiochemical/chemical analyses of samples 1n less than 2 hours

In addition, specify the location of the post-accident sampling and sample
analysis areas.

P\esgonse -

ﬂ-\v ’C ((l-hcv\.s uf ﬁ\‘ chi"ClC(\Aﬁ-’\r'\“"> Sawm 'MS

aArea 4v\d ﬂ\? S&W\Pl\ awna 7;.4 A V€L u.:” (3

< ociriecl b e A ‘\(.LLV\T‘ The o |‘»u:n+
wtll ’vc (] g7 1149 Gsrapma*tl r!u‘—s Y‘e!’«rtvf
b\/ p(r_scn'nt’ Pc C-wa\nﬁ d\f\ulyses f ‘,ﬂnc
Samp\ts.



2.5 PoaT-ALIOELT ACESS REQUIRE MENTS

ﬂk#@%—mj h’x\ias\« M
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471.18 Provide your response to Item I1.F.1.3 of NUREG-0737. (In containment
(o high range radiation monitors). (GE will provide in September 1982)

P\ €sponse

TL\ts ‘4n'chw\a1‘ion w-l! Le_ frou;clwzl \:u’ ﬁqf
apr';cn.-\t




.19 Section 1AA.2 of your FSAR, you state that 1t 1s not necessary for
operating personnel to have acess to any place other than the control
voom and three manua) valves in the auxflfary and fuel buildings to
operate the equipment of interest during the 100 day perfod. You also
state in Section 1AA.3.3 of your FSAR that necessary shutdown And post-
accident operations are performed from the control room, expect for the
several manual valves cited above. Revise this section of your FSAR
to indicate the required personnel access to the post-accident sampling
station and the sample analysis area, as stated fn NUREG-0737.

Rston.se |
Sectioms 1AA. 2 and 1AA.2.3 have beewn .vevised
+o w\c(qu f‘(A! {,o§*~¢l(n‘de1 $aw\rlw\__c_, s*u“‘;cv
ond the suw\#v nv\n(ys‘.s area as indicaled ay

,f“&a AHu(_‘lAe(‘ Mavk-ups.
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1AA.2 SUMMARY OF SFIELDING DESIGN REVIEW (Continued)

rooss and pumps and valves per Table 1AA-1. All vital
equipment will be environmentally qualified. It is
siso shown that this exposure envelope is not time
dependent after about 100 days.

It is not necessary for operating personnel to have
sooass, 3.4y place spdecythen, the, Contiol hocm smg The
ree manua va ves n the Auxiliary and "Fuel Buildings
to operate the eguipment of interest during the 100 day
period. The manual valves are for essential service

water supply (one in each division) to the hydrogen
mixing blowers of the Combustible Gas Control system
and a Drywell Bleed-off Vent System valve. These
valves are considered accessible on a controlled
exposure basis. Direct shine from the containment is

less than one R/hr within four hours post-accident.

The control room is designed to be accecsible
post-accident.

Access to radwaste is not required, but the Radwaste
Building is accessible since primary containment sump
discharges are isolated and secondary containment sump
pump power is shed at the onset of the accident. Thus,
fission products are not transported to radwaste. The
hydrogen control system is operated from the Control
Room; the 238 Nuclear Island does not have a containment
isnlation reset ccatrol area or a manual ECCS alignment

srea. These functions are provided in the Control
Room.

,)\ _:ﬁn COv na Tiown V‘l * J + ﬂ( Po:*-aC(.th\* So.w\"iu) ;"}q‘}!c.. ‘,\d’

HQ ‘“"‘\”f Q—\gt"yl & rea \'l” L( Pvlgt(‘ J L "t‘ Q’P 1(“d Ow-J
is met inclded in H e J1+“"14 IS cnssion wL.gA fo llows.
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1AA.3.3 Post Accident Operation (Continued)

For purposes of this review the plant is assumed to remain
in the safe shutdown coadition.

The basis for this positicn is that the foundation of plant
safety is the provision of sufficient redundancy of systems
and logic to assure tbat the plant is shutdown and that
adequate cure cooling is maintained. Necessary shutdown and
post-accident opctatg.ogs. ‘s_jo rformed from the oxlhro” A

Fampling & fim , Hhe semple
Room, except for thejseveral manual valves note earlier.

1AA-10

105C9 3/3

)



- 471.20

in Sectfon C of Regulatory Guide B.19, we state that you should provide
assessments of the annual occupational doses in man-rems, principally
during the design stage. -We further state that zs a result of the

doss assessment process, we expect that varfous design changes and
frnovations to reduce radfation doses will be incorporated in your

design. We designate certain derfgn features in Section C.2.e of
Regulatory Guide 8.8 which sha:1¢ be considered in the crud control effort.
Accordingly, state whether the following design features were considered
in your proposed design and indicate what actions you took:

8. Nigh temperature filters (f.e., magnetic filters) for crud removal
from the primary coolan: during reactor operation.

Respownse

I‘L;sl\ *!M-rarq‘*ure F\ Hees ('\av( v;o* ‘po-o.q \»\r’emcﬂcJ
i *"\Q GWF\ di-ttSn. \UL\"\'Q Sowme ’*Q$+ chq iv\liudv;

'*'lV\u" Musnt‘ic F:H‘"U Ma;’ LQ ¢f LOnoVﬂ' A Ma\v\*ﬂ\u(ﬂﬁ
f~94wa1o( ’ugl.‘}y ) p\o«*s w ¥, rUb\’(J~Fchrd heute,

dr&m;, ‘H\Qv‘. ts ')N'Jﬁv\+'y no d"‘ Mnns"‘fahod ‘4.«.(’,1
wiH, N:'4c+ +o cowntyol oF ﬂ.d\d'o- Aiwuf.



b. Stainless steel piping and heat exchanger tubing downstream of
the condensate cleanup system.

_Qns > ovx}c

_.Si{-sln.lm_.ﬁit.d_u#tmuci _ED'( “)!cﬂ Q.:dnmsg

_-sﬂ(;ltuJL'JtJsz Nnecessa teo minismise
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— covresian. _ Carbon_ .dfr.l _(w‘a\J\ has & “7

lo w (aiﬁl‘f :t-\f« +) s odied Jor piping and

.._e1ulpmud‘ a8 j‘{«g \oa‘ante d_ 'ﬁ\* sy.ﬂ‘c»\

€. Reductfon of corrosfon by minimizing the internal surfaces of the
primary system.
IM 5~¢ vy l

1"‘1{ ’v.Mdy7 sys}Qw\ (MF\bufq'}ICv\
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Reduction of personnel exposure during fn-service inspection by
reducing the amount of weld footage; €.9., using forged sections

&5 opposed to forged-we)ded plant sectfons of pressure  systen
components.

Ra 50 sw 54

SMm'vst pi'« has ‘C'v\ used uLcrg 'rno"“‘l

in

ovder Yo abiming e S0wme & the lcna.fucl'ua' welds

q,\\(ub\ v'ovuuro INservice ms'cd’ocn aut\ ﬁ.vq‘oy ved‘ua

Cveclui‘.t of' ro'u-w\d pquorm.

"y ins®vvice --spechuu.




¢. Reduction of the fron and cobalt content in the reactor coolant water
by increasing the efficicncy of the reactor water purification systems

and by increasing the cleaiup flow rate.

The present veachr water cleansp system s
adeguate To wmeel evisting water gualily re-
puirement. Within the Lmitations of present
oncestainties regarding “he mechawisns o
crud buildep , Hau syctem 15 considered 1o
be near cphimum with respect to baloncing
deamsp ¢Ffe chivamess agamd foss o plot  tharmal
Frcieney and sycdem ast. I+ has wot
been demeniteated That sicrassed cleamep
sysfem r..’-u'f., will be effective in redycing

X wd- vv'a'fcd f&&‘ta'hov\ 'Qv t.'.: e



f. Provisions for injecting oxygen 1nto the feedwater 1ine.

P\gseums&

Provisions Fov GV\‘)QC.*uov\ of oxyazn mte e

FCQA wq'hur "MVQ V\DT bo.v\ 3»«?’1*\('\7{4 n 11\&
d? s‘-a"\ - I+ l‘\as '\o+ Lt(v\ Jemonstrd‘rtcl ﬂ\&‘t
)m”emon'fa‘fmh of His Feature will be effect-

ve in veducing cvud buildvp . Two vec mi
+.5% F otygen 'm:)oc*\cm at orova"fu«j Plchs
previded we evideuce of a benaficial offuct
en vadiaton levels. The tncentive ) F any,
Fov oxygen énJoc‘t-cn S hwev in a ph.\'f w ¥y
Forwqu-PquCA heater drains as a result of
the Fat that the Fecduwater ocygen contedt

N s“(L\ ’l(n*s ‘-s (u'c(TQA '.*o Lg Mcdvrde'y
H35h.




ATTACHMENT NO. 3

EFFLUENT TREATMENT SYSTEMS BRANCH
QUESTIONS

DRAFT RESPONSES TO



130.)9
(1.3)

vasel)
(11.3)
(11.%)

460.09

2. vide 8 %a01e 14 Sacetan 1.3 of jour 733 I:=2ariag the el (o

fFasturag 3F %2 14yt 9s520us 374 33111 ~nledite §,3%2°5 o117 2409
sosteton of eguldcary Sutte L0183, Tavintan | (lctaser L373). Justurfy
eich 2asitian far <nich an 2xcapticn s 2axan, (f (-Ffyrmation 15 3roer iy
12 3%%er s2ctiang of the F3AR far the folitviltual (%2=s, Irdis-rafarancss
to trese sectians fs acceptidle. 'We corsfler civpliance «fth S2¢tion

C.5 of wyulatary Guide 1.14] %0 De ass21%1al, d2rify «™2trer y0u zatisfy
aui- 1cceptince criteriy for concentrations Of radfoactive Canstituants

fn accardarce #ith [tem L0 of :zactton 15.7.3 of tre Stanlard 22view

Plan (S3?). OQur posftios s that limfting dosas to 2.5 rams, 25 statad

1n Section 11.3.2.20 of your F3AR, fs nct an acc2ptadla altarnztjve,

ResPoNsE’ 460.09

Requ|atery Guide 1,143 Revision L (@cT 197¢) furnishes
Seismic dlesigqn quidance acceptable Te The

NRC STaff. GE has implcmencolo) all The pesilions
of This quide wilh the exceplion of C.2.1.3.

..1.3 Those portions of the gaseous rad waste treatment

| wystem that are intended to store or delay the release of
gaseous radicactive waste, including portions of structures
housing thess systems, should be demigned to the seismic
design (riteria gven in reguistory position § of this pude.
Foi the systems that cormally operate at pressures above
1.5 stmospheres (absclute), these criteria should apply to
isolation valves, equipment, intercomnecting pipmg, and
components located between the upstream aad downstream
valves used to isolate these cc mponents from the rest of the
rystem (e.g , waste gas storage tanks in the PWR) and to the
building housing this equipment. For systems that operste
neasr ambient pressure and retain gases on charcoal adsorbers,
em criteria should apply 1o the tank gupport elements
(¢85, charcoal delay tanks m a BWR) aad the buwilding

| Bousing the taks 2
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QUEST /0N 460.10

KESPONSE 460./0

Add sections for effluent radiation monitors and engineered safety
feature (ESF) filters in Table 3.2-1 of your FSAR. Also add to this

table, under appropriate soctions, the recomdiners in the off-gas systen
‘and the process radiation monitors themselves.

EFuen? radiadion ,m nu'fdr/.lj

iy iweladed in GNY X)Mteu SadieViom

Muilor Jyslem, of Teble 3.2-/, &SF Fi/Ters are in Greup XXXI
Jﬂu/‘/ Gas 7r¢¢7‘1¢r¢u7‘ J)«l‘faﬂ,c“ Tad/e F.2-/. Tie ypecowdinors i

e off-J¢: J/cﬁn. are included wiTh fe foresure ressels ju G""/‘

XXX, ©Ffgas SeTem, oF 7ade 3.2-/. e procass radiation woniTors
Femseves ore incloded with e efeclticel modules iu G'nu/ X)
Process MadiaFivu Howilor .}.r L) oFf Tuble 22-/.
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e -

. EQUIPMPNT CLASSIFICATION (Continued)

Principa’ Ou-pomnt.

Al S pereaa ol Tope & TR snwifiving)

1. zlcctrlcal modules =—meim wifk uﬁ}« 2

2.

_ateanlinevand ~reactor—tnrd IELG-

ventilation-monitQre Funclioug

(ouc,u/e.[ Mﬂlu-l

Cable =-mriw=dteamtine~and :l‘
containmarrt=vept ilakioh s«7 €Y
monitors func lese

XI RHR System

Heat exchangers - primary side

Heat exchangers - secondary
side

Piping within outermost
isolation valves

Piping beyond outermost
isolation valves

Pumps
Pump motors
Valves - isolation, LPCI line

Valves - isolation, other

b - - N -
v -
Quality
Group Quality
Safet - Classi~ Assurance ul-lc!
Class® Location fication Requirement  Category Comments
A)C.T WX N/A B ;
@
2 A,g, X N/A B I
2 A B B I
3 a C B b 4
1,2 C A/B B I (g9)
2 A B B I (g9) .
2 A B B I
2 A N/A B 1
1 D.A A/B B I {g9)
2 D.,A B B I (g)

GNVIST ¥YIIOON BET
II ¥VSS3d

LooLvze

ﬂ. ‘A9y



460.11
(6.5.1)

Provide additional information on the following items for the ESF
filters of the standby gas treatment system (SGTS) and the control

building:

a. State whether instrumentation for measuring flow rates through
the ESF filter systems will be provided in accordance with Regulatory

Guide 1.52, Revision 2 (March 1978).

ZLSP (XA =

- —

Jhe ins’rumenlaTion Ror ~wu}/’a Fow ralts ﬂrou A He é'.SF
- 4
£/ er :)/:f'a.mo or HKe SGIS /s Furmished (/ 75« "?’/""“‘f

a3 par’ of He Gasecous EFF/uenT ﬂn:fcﬂv Sys T (GEMS).

TAe fnaﬁ‘tmd‘ffun For mreasur) Fow pales ﬂMJA e ES5F

| ;I) ﬂe—f;n o m-'JI;, .&w’u :v‘id PV /v.nv'v'cfel

Filtter syaTems fov Mo Contre/ Building uTdoor Air Clamnup
C“ Mc.) Sys‘fe.m ‘s ,Opow'Jd i accerdance wilh /PCJ&/&"&)V Gurde
/.52, fevision & (#raveh /77') excep’ Rv HKe vecerd :vﬁ)‘foq a5

oiseussed in Tie f;A%-mﬁ’,auqv“.IQ.

|

——

b. Indicate the type of record{;g device which will be provided for
recording pertinent pressure drops and flow rates in the control

rooms.

Ra_spownse R S s e

— — - - ——— -

for ”“'JJ“J Yo Flow
rates 7’?*7‘ sthe ESF Filter .V:ﬁm.v For e SG7S /s Frnished

éf e V//l\“u* s /porf' of e GEMS.
Mo recerding device .”# /r-v:'/u/ Ffor ne»Ji:-} 7H e /crf"nu?‘,ruurt
reler e SG7TS. A recsrding oevice /s we? meeded

will gufou.ﬂu/}: JPur? i F aither of He ,pen#y
reps reachesis /cb:’fﬁv condPiom.
/nv;/c/ for nur/:‘7 e /crf:'amf,o'us:wc vau
and floaw redes in He canTre/ rosmifor e CB8 CAC .S}:?‘ea—s./? ’m'/i‘:j
deviea 12 neT needed since e :fqu/'/)l wni? will au?‘.md:’o/}' star?i¥
He ,’G-—f;.:’ uniT?s Flow vale reaches iTs Jower 'ﬁ'-u‘/,’v cond’ Tion.

Jrv.’ " ﬂ‘ C“!f"/ ree
gince We sTandd, wart

.uu'f’-l /crr‘:’co. 7 ,orus.:.re

t)ﬂo rval? device



c. Since the explanations given in Table 6.5-1 of your FSAR indicating
how you satisfy positions C.2.§ and C.4.0 of the regulatory guide
cited in Item (a) above are unclear, explain how replacements of
either all or part of the filter train will be accomplished when
this is required. Also explair how the filter train components
will be maintained by servicr <rsonnel located outside the housing.
Indicate whether the ESF atm..phere cleanup system will be totally

enclosed.
Raspens<
1 a4 |
1 A
" # 4
.
’ ".L
I
’ » .v e
et
L7 loaesl sl [-1o L] |
1 n ‘. / - )

€-2-] Both the standby gas treatment units and the emergency air makeup clean- o
ing units are not removable as 1nu¢"uut. Bigh activity accuzulating

alemsnts can decay safely in place prior to removal as safe radvaste.

Removal of the charcoal will be done pneumatically*into standard salid -

—

radvaste coatainers with minimum exposure to operating personnel.
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o d. State whether duct and housing leak tests will be performed in e
accordance with the provisicns of Section 6 of ANSI N 510-1975
-~ and in accordance with position C.2.1 of the regulatory guide cited
. fn Item (a) above. -
iy S by | | | T O TR S S N

. ! . - o f' | deg T | | \ R N T
T e e
ot SBIE NN 5 |speifyed P Lt |t 1]
' | L_i_é_'#ﬁdum__
- 1 e 1S .' | ~ | M#/V‘Qé'[’?{
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e. With regard to the position C.3.b of this regulatory guide, state
S whether the manual overtemperature cutoff switches for the air
heaters will be accessible following a postulated loss-of-coolant
accident (LOCA). Note that the temperature set point should not
e et S— exceed 225 F per ANSI N 510-1975.

— - — — - —— - - —— - —— e . - — — " — o — - m— - - —— e e - — — ———
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P TR SR S e AT

- e WitA "J"J Fo e /o.u'fc'ou C.3.bof Ke NVRC lfcd»l‘»')‘cy Buide 134’.)
o Mevision E(Mavd /978), and ANS| N SO =/V7, aulomatic everfempentire

coTofFf switcdes are Furnicked For e aiv Aeaters ;ju liew of Fhe meanual/

= everTempemture cuPoFF switches. These afomalic overPempermTure culoft
swilhes aill ae? de accessibla f;/b.,;v ",o,;ﬁ/dc/ LOCAThiy /s
‘“»,,ﬁ‘/c gikece ﬂy rese? a.d‘uu.fu'u//)/ and b nef repuire manua/
actionof any bind. 7Ae fayen.fun se7 poins sheu/e ne” exceed 285 °F por
ANS! N SOT=/176. The applicant will be reyuired o comply.



:60.1% Provide information on source terms for the following items:

11.1

—-— v a. Provide the appropriate data for the items listed in Chap.er 4
of NUREG-0016, Revision 1 (January 1973). For those items for which
fnformation has already been provided elsewhere, cross-refarences
to the applicable sections are acceptable.

QA.; e oV\.:S-:Q

4.1

D) M\ vaiaw- Dauran =37130. Mw‘\'_.
1) \-\3 PYOOLV\-?*\QA = 5@ CW“:) as
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e
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- - g b. Release data for tritium from operating BWR's does not support
your conclusions regarding release via: (1) the gaseous pathway
as compared to the 11quid pathway; or (2) the total release. In
fact, for a number of operating BWR's, tritium releases are sign-
fiicantly higher than your estimate. Accordingly, verify your
estimates for tritum release via the gaseous and liquid pathways
us ‘ng actual release data.

c. Verify and correct the N-16 concentration given in Table 11.1-4
of your FSAR. Additionally, verify and correct, as appropriate,
the reactor water concentrations for Na-24, P-32, Cr-51, Mn-54
and Ir.-65 since these are significantly lower than the corresponding
. concentrations given in NUREG-0016, Revision 1.

T d. Add Fe-55 to Table 11.1-5 of your FSAR.

- ——— - - —— - —— — — — —— - —
- - . - “ -, - —— - -

- — - —————— — . —

Ll _‘3xzqs;g>trvx.$£L
\

-— ———— e o —— - — . —

oy i et o o, LS — ' .....

e e TRMG CTRETA M BBLEASEY THAT WA BEEV REPPLIEY VARY
SO LABATLY _TMAT MY SRAICIF L WALUE IS Qu¥S onAILE.
ey DWW THE . ACKANOWLELGWED ERCSR TR T.vi W wATR
e REFASED_= . 20" & f/_y/l-.J_-'ﬂ-\nm_ w. eAS: S L/,

—_— ——— — e — - —— e —— — .+ e - —

L. WE WL _ CHAXLE awé 1.1 4 TO Sroew N={( RAAcTOL
. _WATER  CONCANTRATIOV  aF (.0 X10' A_.Co/j. Foh kiQup ¢
e Sox0 wli/s Fot GAS. Witk AeSo CHAws 11.1.€ T

L SHOW THE FoLkOWwWING ! _ ELEMENT L | CONCEATRAT
: L R . "7 . SN L T ed Y 4 5)
USRI S o X, ; SOS W <7
ST - (e -S| - box\w?
AT Ma-S4 Jaxi0s "
"(/UeL“,)<-.t’2.-<;ST. H.ox| p=3
Zna-68 2.0x10°4 M

%o sec () AP ove



Q3
Y
;Lr'

4¢0.13
=)

+30.1) Praviie 2dtintunal 1aforation an t™2 fallzwlag 1%ens 1z2%1ciale 23 2-e
(11.2) 113414 wai%e Mang j=n2nl systen:

4. Provide the 11quld waste 1nzu%s In 3allcns gar day (329), avaraged

on 3 gearly dasls, of waite generstion far low conductivity ind h';n
conductivity waites to D2 used for evalutting 1igutd e’fluant relaases
i 104 relatad off-site doses. [n 3ddition to the wiste streasns you
| have fdentified as deslijn Dasis Inputs In Tadle 11.2-%, you shou'd
a150 Include the rasin rinse a0d clainup phase separatar dacint fazuts

State tha primiry ccolant activity fractions for each of the 1ndividuy)
treans for these 0 wiste sudsystens.

fe:fam'e [ 460./13a
Flaiv ruvat auel clﬁtbvuyﬁvlblzlcz.S,uauu&154ac’4ﬁu~ﬂJL
M aut WQ\ Colowmn 8 -%

Table 1.2-4.
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Yaour faguts for crea'ia) 11%3ra%3ry «aste, 135078%2 7 @diy @2%:= 87
1 yindry dratng are loe 10 conparisan with tre carreszandi=; alLs
31e2a 1a NLIES-COLS, 2415100 L, 31 8 20 r232%3r Dails. 2oty
324 carrect, 35 azpropriate, thes2 18,085,

Response:

Lawndry olram /ir/.vz /s In .z7reeme»f
wielh WUREG-00/8. Values re,oo»'(eo(
/h EFSAR £or /a‘erato»’ wash walev

2nd chemica/ wasle /'»/ut will be
Cﬁanyed Zo correxpa»o( To NVREGC 00/6.

See allachel Covneelinyg fou GESSAR

TABLE 11.2-9
& Fr60RE /1.2 - 14
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Since }:u hivd cans!darad aaly the d22p H2d4 r2jenzrant §y5%0 far
condanzate clessu) and you have also statad that tha conlaniate
cleanu) systen g within the 1pplicant's scape, fadfcate wh2iFer

usaje of the deep dad reg2nerint systied for candansate cl2ary)

s 3n fntarface regulrem2at, Adliclcaally, Indicate Jheiler ultrasanls
resin cleaning 15 also an faterface requireneat.

KEsPensE . 460.13 €

cgwylub“’& NUOREGC O/0Z MWM'

Seleon ,2.43 (Page 1,882, Tl stgpnscd
WWJW,@WW“&

wesporididly of Tl applivet (TroiE 1.9-1)
bok roduwoale bnfaﬁwun %»ﬁfafoa (rhece 1.9-2).
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d. Since the filtered leterjant wastes may de dir2ctly discharjed 112
the circulating water discharze cansl, state the fraction :;f
detergent wastes that you upect to bc discharzad n a year to tre
circulating water discharje caral,



460.13
e

e. [ndfcate «Mat you ve1n dy a “waste collector sudsyit2a® 23 vz~ , o,
refer In Section 11.2.2.2 of your FSAR; we do ot find 1% 13c.3:29
anywhere,

Respouse .
"Waste collector” was chanqed %o
Lew coulwd"wﬂ'q in yeVISea ?'M'&qn'k
1.2.2.2,

Veed

GESSAR, REVISION

11.2.2.2 High Conductivity Subsystem

This subsystem collects and processes dirty radwaste, i.e., water
of rélatively high conductivity and solids content. Floor drains,
and condensate demineralizer regeneration solutions, are typical
of wastes found in this subsystem. These wastes are collected,
chemically adjusted to a basic pH as required, and concentrated in

- a forced-circulation concentrator with a submerged, steam-heated

element to reduce the volume of water containing contaminants and
to decontaminate the distillate. The distillate is demineralized
to remove soluble contaminants carried over from the evaporator

. Low conduct;
and then combined with the waste
the second waste demineraiizer, unless high conductivity dictates
recycling. Conductivity instrumentation on the effluent of the
distillate demineralizer determines the routing of this stream to
either the waste demineralizer or the distillate tank for recycle.

If desired, the distillate need not be combined with the :ﬁ;;:

et t""rxv.xbsystem. This alternate route is through the excess
water tanks (Subsection 11.2.2.3) to condensate storage or dis-
charge from the plant.

subsystem just prior to |

“6o./3

¥%0.13




f.

Since the excass witer Tack collects exceass water frav 3323 *~s |y
and high conductivity sudsystens, explain how y04 can salactivaly
prevent discharge of excass water from the low conductivity 5.935/5t29
during the time when excess water from the high conduztivity $.35s5%20
s discharjed to tre environ—ent, If you cinnat pra,aat dtschar;e

of Tow conductivity wistas to the envirarment at all ti-es, %24

fnclude the sppropriate fraction of waste discharge froa ehils sudsystaa
to the exvirarment.

Respense :
The excess waler Tanks are shown 1»
Frgure /.2~ AK wiTh oedicaled inpul
Sources, Discharqe piping 13 arranqged so
Thal excess waler from The Jow
aonduclivily subsystem canne? be

odischarged to The ervivemen? (Paragraph
N.2.4.8).



460.13

g Since your PAL 41ajring For the waste sudsystess are for g fup! Jaig
radwiste system, 1ndicate wPether the eyl ent that ydu Mar2 11524
on page 11.2-30 of your FSAR fs for Doth units or wn2ther (it s 0n a
nar unit basis.

Response:
Intormation repervted on page 1.2-30
is fov & single unil radwaste syrtem.
The equipmenl lis? is esszenlially The
same for a single or olual unil radwesie
syslem. Capacily of some equipmenl

would increase sliqhtly for a dual

umiT faulity.
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4¢60.7/3
4

Descreine tre praetstons fFar prav2ating uacontralled ra2uses of

padlar tivs naterials dus ta spiifage fa dutldfags o~ frin :aE:;:r
tanks +f tre latzer ts within your s220¢,

If tr252 praelstions i)
be described fn your response to Quastion 350.73, a cross-rafererce
to tha relevant ortion of Section 11.2 fs szzaptdle.

7(%;,,-4&«“3 4e0.13 A

. '
‘§ZAb¢2:iu /2.3.7.¢ c’-tal'cslaaZZJvu ?l‘s..? 4‘241““45
i Fou couliimsing anclibocliit tpilhs
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¢

f. Praov.de the corceatrat!zag oF radtzn clidas In 2ne 212253 o127 3227152
tank. Verify 304 co-race, a8 sporspriace the 17,00 aF Padtarcttel sy,
“a curles, for 1-131 and the %4l curles fn 2n2 Corc2atritad wis2
tark givan fn Tadle 12.2-13 of your FIAR,

Bespons»! 460.13¢

7A€ eonccal‘rq,filo or{ra.{:bnac/lycf i The E€xCEsS
watzr slorage Zanks +s fe/oar/e/ e a0 ehnd
Zadle. 74is table will be added 7o The

reu/.rea( Verssou of FSAR.
7'.,,o,¢.;,4/'c correcf/aog for Z-/3/
ConcenTralvow 1n ZAhe Concenria ted

wasle Tank cwilV ake be made 15 Jhe

prevised FSRHE



Table 12.2-13 (Continued)

EXCESS WATER TANKS A8B/S

“ource Volume =100000qgal,

Total Curies

Haloqgens

[sotopo

Iwie-41

IR-84

LR=-85
1-1131
1-132
[-133
1-134
1-135

TOTAL

Curies

3B~y
|.8E-n§
O.

q.0E-02
2.08-02
4.11-02
7.01-04
[.6E-02

].78-01

- 0.56

Soluble Fission Insoluble Fission

Products Products
Isotope _Curies Isotope  Curies
51-09 1.SE-02 7R-9% /. 9E-09
SR-90 1.3E-03 ZR-97 &.0E-06
SR-91 8-.0E-03 NB-95 6.0E-05
SR-92 2.SE-03 RU-103 9.0E-0§

Y-90 /.3E-03 RU-106 1.4E-05
Y-91M 5.5E-03 RH-103M 9.0E-0S
MO-99 2.5E-0¢ RH-106 | .4E-0§
TC-99M §.5E-03 LA-140 7 .6E-02
TC-101 3.8E-06 CE-141 /.SE-05
TE-129M 7.4E-03 CE-143 /.S5E-05
TE-132 /.9e-02 CE-142 / .9E-0¥
Cs-134 8.5E-04 PR-143 ! YE-04
Ccs5-136 3.8E-04 ND-147 4.5E-05
cs-137 /.YE-03
CS-138 1.2E-04 TOTAL 3.7e-02
BA-137M /1.3E-03
BA-139 {.2E-03
BA-140 3.1E-02
BA-141 ] .SE-05
BA-142 /.0E-06
NP-239 2.2E-0/

TOTAL 37 .2E-0/

Activation
_____Products
Isotope Curies
NA-24 3.6E-0¥%

pP-32 8 .SE-0 %
CR-51 2 .6E-03
MN-54 2 .SE-0¥4
MN-56 / .aE-03
CO~-58 Z2.9E-02
CO-60 2.25-03
FE-59 4. bE-N¥
NI-65 6.0E~-/O
ZN-65 /1.2E-0%
ZN-69M ¢.9E-06
AG-110M 3.BE-0¥Y

W-187 9.SE-04
TOTAL 3.8e-02



CONCENTRATED WASTE TANK A700

Source Volume = 3000 gal. normal, 25,000 gals. full

Total Curies
___ halccens
Isotope _Curies
BR-83 2.5E-04
BR-84 1.9E-06
BR-85 4.7E-10
I-131 2.6 1
1-132 6.2E-0
- I-133 1.5 0
e I-134 1.0E-0
N 1-135 7.3E-02
w
- TOTAL

O dulits —

2%?£,n

29

Soluble Fission

e PEOSUCES
Isotope Curies
SR89 9.4E-02
SR-90 8.9E-03
SR-91 '« 8E-03
SR-92 .6E-04
Y-90 8.9E-03
Y-91M 3.3E-03
MO-99 7.3E-02
TC-99M 1.7E=-03
TC-101 2.7E-07
TE-129M 7.9E-03
TE-132 5.9E~02
cs-134 6.1F-03
Cs-136 1.9E-03
CS~137 9.4E-03
CS-138 3.9E-06
BA-137M 9.4E-03
BA-139 5.4E-05
BA-140 1.6E-01
BA-141 6.8E-07
BA-142 1.3E-07
TOTAL

1200

Insoluble Fission

Table 12.2-13 (Continued)

______Products

Isotope Curies
ZR-95 1.2E-03
ZR-97 7.5E-06
NB-95 3.7E-03
RU-103 5.2E-04
RU-106 8.7E-05
RH-103M 5.2E-04
RH-106 8.7E-05
LA-140 1.8E-01
CE-141 1.0E-03
CE-143 3.1E-05
CE-144 1.2E-03
PR-1413 6.9E~-04
ND-147 2.2E-04
TOTAL 1.9E-01

Activation

Products
Isotope Curies
NA-24 4.0E-04
P-32 4.4E-04
CR-51 1.4E-02
MN-54 1.5E-03
MN-56 9.5E-05
CO-58 1.7E-01
CO-60 2.0E-02
FE-59 2.6E-C3
NI-65 5.6E-07
ZN-65 8.4E-05
ZN=-6IM 5.0E-06
AG-110M 2.3E-03
wW-187 1.6E-03
TOTAL 2.1E-01
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tars proviied ia Tadles 11,12 374 11.1-3 3f ycur
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Response: (‘uo.vaa)

Jablo N.i-2 and 11.1-3 Mww
Tames vdted in Coledodiny te rncivaclive

Mwlmwww
Quscnflisn tsd vn calontaTin U salimalio

we Sedon 11.2.3




Provide additional informatfon on the following 1tems applicable to
the gaseous waste management systems:

a. Since your system description, tables and figures in Chapter 9 of
your FSAR do not clearly indicate whether there are provisions for
both HEPA and charcoal adsorbers for the reactor building pressure
control mode and purge exhaust, provide the appropriate information
relating to filter units for the reactor building.

Rq,;.puv\.s—l

The filter unit, marked future, on Figure 9.4.7 is to filter
the containment exhaust if operational measurement of
radicactive emission indicate that filtration is needed to
meet Appendix I limits.

This exception to the GESSAR PDA requirement for the filter
anit was negotiated betwe¢esn TVA and the NRC for the Hartsville
and Phipps Bend STRIDE units. (GE to provide exact reference).

The Nuclear Island design provides space and provisions for the
addition of the filter units.

Total airborne effluent releases of noble gases, including Ar-41,
tritium and C-14 and some of the particulates given in Table 11.3-8

of your FSAR, are not consistent with NUREG-0016, Revision 1, and are
lower than corresponding releases for radionuclides cited in this
document. We assume that you have not taken any credit for particulate
renoval by HEPA filters in the building exhaust systems since you

state in Section 1.8 of your FSAR that the need for HEPA'. and charcoal
absorbers will have to he decided on a site specific basis. Accordingly
verify that your estimated releases are conservative. You should note '
that using an off-gas release rate of 25,000 Ci/sec for noble gases
after a 30 minute delay is not consistent with the basis provided in
NUREG-OQIG, Revisfion 1. A release rate of about 53,000 Ci/sec is
annropriate according to this document. You should also note that

the caption for Table 12.2-22 is misleading since the annual airborne
releases from the various sources for evaluvating the environrenta)
impact should be used for total plant release and corresponding
off-site gaseous effluent doses. Either correct the caption for

Table 12.2-22 or revise the contents of the table so as to reflect
expected releases rather than design basis releases. Revisions to

fable 11.3-8 should be coordinated with corresponding revisions

LS Jaseous effluent dose estimates given on page 11.3-25.




(cESPONISE b
&~ NOBLE GAS TRI\MuM v ARAGON 4\ RELEASE RATES AFTE
Tu MNVTES ARt BASEDd ow ANS B\, REV. | Tupor OECANEY
FO0 A0 Miwiss . THE Numiez 15 2.6x \o‘*_,t(.t/sa.;, THe
§~-$“\O‘\ MCL/SCC IS ¥FfZom ANS 18\ 28V O,

A DETAILE PESc-wnoy OF TARBLE 122-22 S Fouww
i PARAceAPH 11 3. 4. G, W“&
MM: TTLE 18 cMmANGED
To “DESoN BASES Aln va- RELFASE ATYS CF NORLE «ASE) ¢JO0 NEL

Feal &y SNMEA TA - MIACT e JALUANT. O

c. Add flow rate measuring devices for the monitors and samplers for
all the airborne effluent releas2 pathways.

Rasponse ) B
WC___‘{Q_\\Q\.Q;n effinent pathways ave wcmﬁ«.\ ck&»:)med\ wth
flowrote measuring deviees in the 5Qmpu‘r3 Systempr

o O“ams pretweatment (e, Faq 7.0 7100

@ offgas_pettreatment (see Figy... T2 108

- ® Q(—{()ﬁ vent pipe.  (see ”F“f) 7.6~ 10%) |
@ C‘?.Y(‘mmmtv.\t vembiation dﬁ&\fsmse wmoni¥on (f\a k- 0d)

(5) Shied omnulus  RVAC (‘F\.SS' 3.4-9, L 5-1)

L The {o\\owin ?oi\w.‘m.\s do viet have flow mc&su‘iv\:) deunes
dediated daib’cm_cth,\ Lo Rocess Radation mo*\&o}m(j bok Voo
e wovimum  aked flows assccioted. with Y duct ghoon om
e respeetive. pemtlation .drw\'r\a Qddutionat flow wmeasu “\'n3
deuices {cr these ducts are withuva the _n\.?y\&mv\\b Sope
() fuel Bw\ci\'\j HWVAL - )

@ Contamment space - Refuel mode

() Quowlar Bu;\ounj WYAC

Q) Control Bw\obivq HVAC

l!"
NG

) The 5(&@\\ Go.b Tftﬂiﬁxtﬂ,t &»\Sﬁcm o T RM&L %Lgh\évw:)
HVAC s_;\stcm are notﬂck___qu DPWG on "l-b-\‘ak.§ as V\aomi) £lew
_yngaguiing d:uxdtb @ de w.\s\n.\\eé, by the customes.




d. Since the off-gas system is located in the turbine duildirg which
B . is not within the scope of your design, state whether the design of
the off-gas system lies within your scope. If not, state whether
the off-gas system you have descrided is an interface requirement
for the balance of plant.

e, State whether the source terms you have used to evaluate off-site
doses due to a postulated failure of the off-gas system are consistent
with Branch Technical Position ETSP 11-5 (July 1981).

f. State whether the seismic criteria for the proposed cff-gas system
will conform to Section C.5 of Regulatory Guide 1.143. In respanding
to this question, a cross-reference to another section of your FSAR
is acceptable.

 Rasponse

LTI B A Fawi: Of THe CFEGAE  SVSTEM  Accerd Wi o Blawly TRCMmIc
BTSSR NS 0% AVSEl By A SINGLE FALVAL QR AN mw&;onewﬂysf.
SiHCE Tes QI oIfGAS SYSTEM S REIYNOAVT INALe ACTIVE ComPonEa ’
TIE ISANO LT aor€MenT To MFEFET Tra Beawvc< TEcHwicAL Peos Tiow s

« w0

fo SEE  ANSwER TO Al .048 (B : L e & -
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a

150.15 ¢ Pravide 1241tfaral {nfarmation 2a w22 fall:efag ftem
(11.%) solfd radwaste systen:

e

$ 312011231312 23 :n2

4. Provide the fsotapic breskdaen of the tata) curie cantant of “wat’

solid wastes that are acjected T de shipp2d annually to a licens2y
dburfal site, accounting for the minfimum decay availadle during storaje
prior to shipment. The tatal should fnclude contridutions from: (1)
evapaorator bottoms assoclated with hijh conductivity and deterjan:
wastes; (2) spent resing assocfated with reactor water cleanup,
radwaste, rejanarant condans;ate deep ded, fuel pool and suppression
poal clz2anup demiraralizers; and (3) filter sludges. Provide an
estinate of the aumder of zontainers which will be shipped anaually.

KEsponse.: Yeo./5 &
t4‘4A441:5;’¢24if129%249£;54ﬁatﬂaLdAAﬁl‘d’aay",2¢;¢4ﬁ’;¢¢’;4$
1.4.2.3, 1. dsclopic becadlaloan i Hocer

w1 TRALE /.43 ,/WM
ﬁ?/(hfngzglrtltl 4 Shewrs o /‘%2?4007 /2 -/6
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b

Exoertence s1th 3parating 342's Indicatas 2hat 8§ 2e2) 3214 Zonl2niate

3ol 1301ng systat €3 je2rat2 A significantly niher ¢31.72 3F salidiffa
*eet® solfd wastes (1.e. sdout 31,000 cudic faat for a 1420 ™t

pl1at) than that presentad fn Tadle 11.4-2 of your FSAR. Accariingly,
verify that your fnputs to Tadle 11.4-2 of your F3AR ire corcact.

RESPONSE: 4p0.i

Juwv M%W&M ‘54.(/13 o T

/700 Lo 2300 v o Mu{«’;&v" . -
WM&&MM&& $6LE 1.4-2..

Domudes
33 00 pi Wy axt WFW
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c. Add4 the suppression psol gl2anuy wastas 19 S2ctian 11.4,1 af your 735A1

Ao\)&k ’*‘A ‘L‘LX\‘ a S SLOwV\ \94..\0\0'

-

il.4.1 Design Bases W,

11.4.1.1 puwar Nar2ration D2sign 3ases

Tha 30lid vass2 managemant sv3ge® orovicnes the capabi

solidifying and opackaging wagtes from tha reactor water cl2anu
Syrevression Poel Clegnup SysTem,

systam, =ha fiuel pool cooslirg aad cleanup system,, the ?1quxd rad

waste systam, resins, and pakticulite wastes from the conden

cleanup system. Wastes from thel ~3ystams will consj

rasin, evaporator bottoms, diatomaceous earth, and other filtering

madia.

The solid waste managament system also provides a means of com- ]
pacting and packaging miscellaneous dry radicactive materials, such
as paper, rags, contamirated clothing, gloves, and shoe coverings
and for pa:c%aging contaiminated metallic raterials and incoapres-

sible solid objectives such as small tools and equipment parts.

The solid waste management system is daosigned so that failure or
maintenance of any frequently used component shall not impair sys-
tem or plant operation. Storage is provided ahead of process units
to allow hold-up in case of delay for maintenance.

Drum capping and sample retrieval are performed locally. The
operating philosophy of the solid radwaste control system is manual
start and automatic stop with all functions interlockad to provide
a fail-safe mnde »f operation.




r.

V‘O.I‘ 4. Oasorive gaur pravisiaag for Co=plgivg iy Jraogy Ticsolzal 2350549
€TS8 L1-3, evision 2 (July 1341). four f2sseigtism oLl g 000,22
(1) the curds and drafnaze pravistons for cantafalsg rFadinecitya
spills; (2) a refarence t2 tne procass c2a%ral pragroy s 2 fatarface
reguire~ent; (J) neat tracing for evipuretor cancaatesle Jipiny
and tarks tnat ars likaly to solfdify at 1=dlant temyarql res;
(3) flushing caanections, eh2ravar approprisca; (5) 202 dirct vantlng
of 2quinent ehich us2s Compresied jJasas for th2 transcort of ra2sing

or Filtars slufgas; (5) the 1ppropriate wast2 storage capicliias for
tanks accuulating szent resing froa the reaclor walter ¢l2a0u)

systen 104 2thar sourc2s ard filters slulges in accordance «ith our
positian fn the drarch tachalcal position citad adaove; and (7)

the volune of the avafladle «aste storije area for doth the hijgh
and Yow-level wistes.

Respense: 460.15 d.

(1) section 12.3.1.1 and SecTiom 9.3.3 discuss previsions
4or containing radloactive 3pills.

2 . . J . 2

(3) Heat traging of concentrate P'Ping and tanks
I8 Shewn on Piqures 11.2-2 and j1.2-2h.

&) Provisions £or pipe and cquipmeﬂ Slothing
are c.lmv'\\»eﬂ'\ in Chagler 1| and sheuw on ¢’ e
Speciéic P4ID for That system.

foul ane wendied T By sk pendt sydioe
wliils & aanTiel To HEPR flley. See Fiqure I1,2-2 M.

e fou

(€) steraqe capadilies $or spent reyin and

| t cleanwp phase separalors are reported in
' Fl.qu" n.2-1b.

@) SToraqe cayai.\'h; $ov Solid waste is A'\smrsu‘
" Pavu‘rgrk n.e1.2

e,
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2. Add fatarfic
a 1atarfice rajutreent
dusts ganaratad & tan & 20 €31%ral tne ral2gs
3 at2d during the cimpaction ;r:c-“'a;:'f.:;-”'N"’
— irg® 33111 «1sv2
23,

RESPIWSE: 460,15 €




46016 Provide additional information on the following items app’icable to the
(11.5) process and effiuent and radiological monitoring and sampling systems:

a. Provide 1n tabular columns, the sampling frequency, the minimum analysis
frequency and the sensitivity in Ci/cc for the following airborne
effluents and process streams:

1. Grab sampling for the principal gamma emitters and tritium for
the plant vent, turbine building vent and radwaste building
ventilation system effluents.

Grab sampling for the principal noble gas gamma emitters for
the off-gas system, the drywell purge system and the fuye)
building ventilation system effluents.

Grab sampling for fodine in process streams for the off-gas
treatment system; the drywell purge system; the auxiliary,

fuel, radwaste and turbine buildings vent systems; the evaporator
/ent systems; and the pre-treatment liquid radwaste tank vent

gas systems. .

Continuous sampling of the effluents for fodines, particulates
and gross alpha emitters for the plant vent, turbine building
vent and radwaste building vents.

Your sampling and analysis frequencies and sensitivities for Items

(1) through (4) above should be consistent with the appropriate frequencies
and sensitivities in NUREG-0473, Revision 2 (February 1980). State whether
the turbine building monitoring and sampling provisions are within

the applicant's scope.

The fednal, specifications v radkoloaimk effluemts for Sk
,3\*5,)“73 ‘f(ec‘u?*\u\)mm{muw\ ‘QY\G-L"\S\S {(ec‘uevm.} oand. e
ssttivty showld. be provided. bu tme applicant. cLufmj his
' .FNTV?\,CL”\0141$\SH ffcfjnmfn Ta
Gnformance. witn R.6.Lal. The  onssieviey of these tevns
W NOREC ~04T3 Rev.2 will meed 4o be ascertained_
e appuant at that time. The tavles presemted_ Ly GESSAR I,
‘e l'.S-HJS,b ond. | ) are .:\t'nc_kecL s @ baswc a*wu,h_, but net
LS o Gomplete, subsltute. tor awn _Ofgﬂcoc:dv Safm?h'nj ?(cf}ram.

73 ?(o\.; SO s are




b. For liquid effluents and process streams:

1.

2.

Add your proposed grab sampling provisions for the service water
and the detergent drain tank effluents to Table 11.5-6 of your FSAR.

Add your grad sampling provisions in the process liquid streams
for the compo.ent cooling water system and the laboratory and
sample system waste systems in Table 11.5-4 of your FSAR.
Clearly indicate whether the fuel pool filter-demineralizer
includes both spent fuel and refueling pools.

It is our position that your grab sampling and the 2ssociated
analysis should identify the isotopic composition and determine
the concentrations of the principal radionuclides and detarmine
the concentration of the alpha emitters in addition to determining
the gross radioactivity for all liquid effluents and process
streams.

Explain what you mean by the waste sample tanks and the floor
drain sample tank to which you refer in Table 11.5-6 of your
FSAR. We find these references to be unclear since the discharge
to the environment from the liquid radwaste system can only

be from either the excess water tank or the detergent drain

tank according to your system description.

Add the radionuclide Fe-55 to the isotcpic analyses of effluent
and process streams.

__‘Zﬂ,-jpov\;e_ e
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c. State whether the design criteria for the radiological effluent
monitors will conform with the manufacturer's standard per ANSI N13.10
(1974) and the staff's position on quality assurance in Sections C.4
and C.6 of Regulatory Guide 1.143, Revision 1. If not, provide
justification for any deviations.
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460.17

Since the radiological consequences resulting from the release of
contaminated 1iquid to the environs due to a postulated failure of

the 1iquid tank are dependent upon site specific jeological and hydrological
parameters, provide justification for not leaving the evaluation of

tre off-site radiological consequences within the applicant's scope.

OQur uncderstanding of your proposed nuclear 1sland is that your scope

of work should be only to supply the source terms. In this regard,

your assumption that iodine {s the criticai isotope which will datermine
whether radionuclide concentrations at the nearest surface water supply

fn an unrestricted area will be within the 1imits of 10 CFR Part 20,

is not valid. (In general, the long-lived isotope Cs-137 is the critical
fsotope.)

Wi AGER T=AT CS-\}]  Saousd A& [wiiwled
In THE ANdLySIS  Fol ?esru;.qf\i-’\ TaWK  FAWULES . A\.SQ‘
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ATTACHMENT NO. 4

DRAFT RESPONSES TO
AUXILIARY SYSTEMS BRANCH

QUESTIONS




In addition to the possible missile sources you have fdentified,
verify in Section 3.5.1.2 of your FSAR, that your analyses insid.
containment have included the reactor vessel head bolts and the
automatic depressurization sys*em (ADS) accumulators.

Raspenis
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GESSAR 11 22A7007

3.5.1,.2.4 Evaluation of Potential Gravitational Missiles Inside Containment
Gravitational missiles inside the containment have been considered as follows:

Seismic Category ! systems, components, and structures are not potential

gravitational missile sources.
Non-seismic items and systems inside containment are classified as follows:

B Cable Tray

All cable trays for both Class IE and non-class IE circuits are seismically

supported whether or not a hazard potential is evident.

b. Conduit and Non-Safety Pipe

NOw -CLASS X E CONEWT /S S&zsmunll 7 SuPPORTED (F 17
/S ’/M?7v7lfU€El? AS B PTENTI AL HRZPREN 1D SOFETy -
Rewnieco =@viPMENT . AL REACTOR IS0 NON - SAFETy
CLass Proinse 15 SE1Smi el 4 AnALYREL orTH The EXceyTum

OF 'RAOWMSTE BALDOWE .

c. Equipment for Maintenance

All other equipment, such as hoists, that is required during maintenance
will either be removed during operation, moved to a location where it is not
a potential hazard to safety related equipment, or seismically restrained to

—_—

prevent it from becoming a missile.

238 NUCLEAR ISLAND Rev. ==t~
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3.5.1.1.2.2 Missile Analyses (Continued)

divisional equipment makes the design acceptable. All
safe shutdown functions in the Reactor Island design have
redundant backups and these redundant items are

separated either by considerable distance or a missile-
proof barrier. Based on this, the probability of a

valve bonnet missile striking both Division 1 and 2 vital
targets for safe shutdown is extremely low making the
resultant probability much less than 10~’ times per

year.

Valve Stems - All the isolation valves installed in the

reactor coolant systems have stems with a back seat
which eliminates the possibility of ejecting valve stems
even if the stem threads fail. Since a double failure
of highly reliable components would be required to
produce a valve stem missile, the overall probability

of occurrence is less than 10"7 times per year. Hence

valve stems can be dismissed as a source of missiles.

Moderale enerqy vessels jess Tuaw 275 PG
Aare NeT cred/vie wissile seurse .

Pressure Vessels “‘AThe pneumatic system air bottles are
designed for 2500 psig to ASME Code Section III require-
ments. The bottles are not considered a credible source
of missiles for the following reasons:

(a) The bottles are fabricated from heavy-wall
rolled steel,

The operating orientation is vertical with the ends
facing concrete slabs. The bottles are topped with
steel covers thick enough to preclude penetration
by a missile.

The fill connection is protected by a permanent
steel collar,

|
|
|
l
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3.5.1.2.1 Rotating Equipment (Continued)

By an analysis similar to that in Subsection 3.5.1.1.1, it is
concluded that no other items of rotating equipment inside the
containment have the capability of potential missiles. All other

rwwws are incapable of achieving an overspeedq condition. \\*\\
For @xamele, THE ADS ACLUmUlATIRS A7
Desiene D FoR 200 Psi 6 VPSET Pressire

3.5.1.2.2 Pressurized Components (<215P%1) 10 AsmE secTiom L reguie-  |410,07

MENTS A Are 'here-f«c MOT Coms100ed
A Credible missile so
Identification of pot al missiles and their conseq nces outside

containment ar ecified in Subsection 3.5.1.1.2. The same con-
clusions be drawn for pressurized components inside of contain-
ment. , One additional item is control rod drives (CRD) under the
reactor vessel. The CRD mechanisms are not credible missiles.

The CRD housing supports (Section 4.6) are designed to prevent any
significant nuclear transient in the event a drive housing breaks
or separates from the bottom of the reactor vessel. Since these
fiwwusauny Supports are in close proximity to the drive housing and
the supports have been designed specifically for the aeparatxon
event, there is no reason to consider the CRD mechanisms as

credible missiles.
3.5.1.2.3 Missile Barriers and Loadings

Credit is taken in some cases of rotating and pressurized com-
ponents generating missiles for missile-consequence mitigation by
structural walls and slabs. Penetration of the following walls
and elahs by potential missiles is not considered credible:

(1) drywell wall,

(2) weir wall,

(3) upper pool walls and floor,

(4) reactor pedestal, and

(5) other interior walls and slabs.

3.5-18



In your letter dated February 12, 1982, you state that the review
base for Section 4.6 of your FSAR is the Clinton plant. Revise
your FSAR to include the additional information provided on the
Clinton docket in the course of the Clinton review, including
that additional information which was submitted to close the opcn
items in this portion of the Clinton SER.

Respons~

The appropriate GESSAR I! sections will be revised to include the
additional information provided on the Clinton docket in the
course of the Clinton review pertaining to the Scram discharge
system. The folliowing summarizes this information:

1) Modifications will be implemented (and GESSAR 11
revised accordingly) to the Scram discharge system
that will comply with the criteria enumerated in
the Generic Safety Evaluation Repo-t - BWR Scram
Discharge System.

A discussion will be included in GESSAR II
describing the effects of a drive/cooling water
pressure control valve failure (closed or open)

Control Rod Drive (CRD) sy.tem specifications

presently ccmply to the requirements of NUREG-0619

for the deletion of the CRD return line. D2monstration
by test, that CRD flow to the reactor vessel is equal
to or greater than the boil-off rate as discussed in
NUREG-0619, is no longer a requirement.

GESSAR II Figure 4.6-5 will be updated to provide a
complete P&ID of the control rod hydraulic system as
modified.

Moa\?\c&'\w_v s Y\ GsssSALT +ext
A~ 5\'\0w\r~ oa“\‘\-* ‘Cb\\ow“j Pouja.r.
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During normal operation, the flow control vaive maintains a con-
stant system flow rate. This flow is used for drive flow and
drive cooling.

$.6.1.1.2.4.2.3 Drive Water Pressure

Drive water pressure required in the drive header is maintained

by the drive pressure control valve, which is manually adjusted
from the control room. A flow rate of approximately 16 gpm (the
sum of the flow rate required to insert 4 control rods) normally
passes from the drive water pressure stage through eight solenoid-
operated stabilizing valves (arrangea in parallel) into the cooling
water header. The flow through two stabilizing valves equals the
drive insert flow for one drive; that of one stabilizing valve
equals the drive withdrawal flow for one driva. When operating a
drive(s), the required flow is diverted to the drives by closing the
appropriate stabilizing valves, at the same time opening the

drive directional control and exhaust solenoid valves. Thus, flow
through the cdrive pressure control valve is always constant.

-low .ndicators in the drive water header and in the line down-
stream from the stabilizing valves allow the flow rate through the
=lablilizing valves to be adjusted when necessary. Differential
pressure between the reactor vessel and the drive pressure stage

1s indicated in the control room.

s 4.6.1.1.2.4.2.4 Cooling Water Header

The crrnling water h-aler is located downstream from the drive/
cooling pressure valve. The drive/cooling pressure control valve
is manually adjusted from the control room to produce the reguired
drive/cooling water pressure balance.

4.6-15
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If the lnnc'CHIXVere to fail to a full-open position, the
cooling water pressure would increase and the drive water
pressure would decrease. The resulting cooling water p:es-
sure increase could cause control rods to drive inward.

The existence of rod drifts would be alarmed to the control
room operator for appropriate action. The resulting drop
in drive water pressure would make normal control and notch
movements impossible but wouid not affect the ability of
the scram function.

Conversely, if the #8688 PCV were to fail to a full-closed
position, the cooling water pressure would decrease while
the drive water pressure would increase. The reductiosn

in cooling water pressure (and flow) would eventually lead
to high CRD temperatures being alarmed in the control room.
The CRD system's scram function would not be affected by
the increase in drive water pressure.

T bt of e /‘.‘;Lw\, casss Jeenibed abee, e
manwvu) ' o d asz PcV . mj'u'nd(f'ck
w L sl le T Valves JocaHed G iTan
AA\J a)ow.ax\t/uam . PcV would _b’\‘téé‘ 7"(,1
71_Lw~/\(¢~‘5 ‘\4 ‘A— AL covv ec)(:'., IS a..y"i'k 3
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4.6.1.1.2.4.2.4 Cooling Water Header (Continued)

The flow through the flow control valve is virtually constant.
Therefore, once adjusted, the drive/cooling pressure control valve
will maintain the correct drive pressure and cooling water pres-
sure, independent of reactor vessel ‘pressure. Changes in setting
of the pressure control valves are required only to adjust for
changes in the cooling requirements cf the drives, as the drive
seal characteristics change with time. A flow indicator in the
control room monitors cooling water flow. A differential pressure
indicator in the control room indicates the difference between
reactor vessel pressure and drive cooling water pressure. Although
the drives can function without cooling water, seal life is
shortened by long-term exposure to reactor temperatures. The tem-
perature of each drive is indicated and recorded, and excessive
temperatures are annunciated in the control room.

4.6.1.1.2.4.2.5 Scram Discharge Volume

The scram discharge volume consists of header piping which con-
nects to each HCU and drains into an instrument volume. The header
piping is sized to receive and ccntain all the water discharged by
the drives during a scram, independent of the instrument volume.

During normal plant operation, the scram discharge volume is

empty and vented to atmosphere through its open vent and drain
valve. When a scram occurs, upon a signal from the safety circuit
these vent and drain valves are closed to conserve reactor water.

Lights in the control room indicate the position of these valves.

During a scram, the scram discharge volume part.iv fills with
waéer'discharged from above the drive pistons. After scram is
completed, the CRD seal leakage from the reactor continues to flow
into the scram discharge volume until the discharge volume pressure
equals the reactor vessel pressure. A check valve in each HCU

prevents reverse flow from the scram discharge header volume to the

4.6-16



= of Rev. 0

238 NUCLEAR ISLAND

4.6.1.1.2.4.2.5 Scram Discharge Volume (Continued)

drive. When the initial scram signal is cleared from the reactor
protection system (RPS), the scram discharge volume signal .35 over=-
ridden with a keylock override switch, and the scram discharge
volume is drained and returned to atmospheric pressure.

Remote manual switches in the piiot valve solenoid circuits allow
the discharge volume vent and drain valves to be tested withuut
disturbing the RPS. Closing the scram discharge volume valves
allows the outlet scram valve 3eats to "e leak-itested by timing the
accumulation of leakage inside the scram dischaig> volume.

Seven liquid-level switches activated by six transmi:“ers con-
nected to the instrument volume, monitor the volume fof abnormal
water level. They are set at three Aifferent leveis. At the lowest
level, a switch actuates to indicate that the vnlume is not com-
pletely empty during post-scram drairing or to indicate that the
volume starts to fill through leakage aceumulation ar cther tines
during reactor operation. At the second level, two switches prc-
duce a rod withdrawal block to preven* further withdrawal of any
control rod when leakage accumulates t¢ half the capacity of the
instrument volume. The remaining four switChes are interconnected
with the trip channel: of the Reactor Trip System and will initiate
a reactor scram should wuater accumulation fill the instrument

volume.
4.6.1.2.2.4.3 Hydraulic Control Units

Each hydraulic =ontrol unit (HCU) furnishes pressurized waier, on
sigrn. ©, to a drive unit. The drive then poSitions its control

rod 25 required. oeration of the electrical system that supplies
scram »nd normal coatrol rod positioning s.<gnals to the HCU is
described in Subsection 7.7.1.2 (Rod Control and Information System).

4.6-17



Redundant Scram Discharge Volume (SDV) vent and drain valves are
provided, Hitoets

$+anber- The redundant SDV valve configuration assures that no
single active failure can resul® in an uncontrolled loss of reactor
coolant. An additional solenoid operated pilot valve .ontrols tne
redundant vent &nd drain valve. The vent and drain system is
therefore sufficiently redundant to avoid a failure to isolate the
SOV due to solencid failure. The veni and drain valve's opening
4nd closing sequences are contvclled to minimize excessive
liydro-dynamic forces.

A1l SDV pipin? is raquired to be continuously sloped from its hic
point to its low point.

A vent line is provided as part of the =zram gdischarge system 2
assure proper drainage in preparation for scram reset. —he=tRa—i:

This Postion 15 be—prewsge a dedicated vent line with a nonsubmerged

discharge to the atmosphere. Fu.rthermore, additional vent capabiiity
is provided by the vent line vacuum breakers. The vacuum breaxers
are required to have a differential pressure no greater than ¢

inches of water.

Tne SOV vent and drain lines are required to be dedicated lines
that discharge into the Radwaste System. Vacuum breakers on the
SOV vent line and shut-off valves on the SOV vent and drain lines
precluds water from siphoring back into the SDIV from the Radwaste
System.

The SOV and associated vent and drain piping is classified as
imperidat to safety and reguired to meet the ASME Section III
2lass 11 and Seismic Category I requirements.
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4.6.1.1.2.5.3 Scram (Continuec)

The CRD accumulators are necessary to scram the control rods within
the required time. Each drive, however, has an internal balli-
check valve wh'ch allows reactor pressure to be admitted under the
drive piston. 1If the reactor is above 600 psi, this valve ensures
rod insertion in the event the accumulator is not charged or the
inlet scram valve fails to open. The insertion time, however, will
be slower than the scram time with a properly functioning scram
system,

The CRDS, with accumulators, provides the following scram perform-
ances at full power operation, in terms of average elapsed time
after the opening of the RPS trip actuator (scram signal) for the
drives to attain the scram strokes listed:

From Full-Ovec (Notch Position 48) To:

Notch Position 44 28 12
Stroke (in.) 12 60 108
Time (sec) 0.28 0.91 1.620

4.6.1.1.2.6 Instrumentation

The instrumentation for both the control rods and control rod
drives is defined by that given for the rcod control and information
system. The objective «f the rod control and information system

is to provide the cperator with the means to make changes in nuc-
lear reactivity so that reactor power level and power distribution
can re controlled. The system allows the cperator to manipulate
control rods.

B
The design bases and further discussion are covered in Chapter 7,
"Instrumentation and Control System."

4.6-23
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Diverse, and redundant leve! sensing instrumentation on the Scram
Discharr.. Instrument Volume (SDIV) 1s provided for the automatic
scram tunction. SODIV water level is measured by utilization of
both float sensing and pressure sensing devices. Instrument taps
have been relocated from the vent and drain piping to the SDIV to
protect the level sensing instrumentation from the #low dynamics in
the scram discharge system. Each SOIV has a redundant instrument
loop. A one-out-of-‘wo twice logic is employed for the automatic
scram function. Thi {nstrumentation arrangement assures the
automatic scram funct.on on high SDIV water lev: ' in the event of a
These=Sbv-moorrortions—wtrte

single active or passive failure.

The SDIV scram level instrumentation arrangement and trip logic

allows instrument adjustment or surveillance without bypassing the
scram function or directly causing a scram. Eacn level instrumens
can be individually isolated without bycassirg the scram function

Technica!l

Specifications will ensure that the scram furction is not bypassac
during repair, replacement, adjustment or surveillance of any
system component.

Supervisory instrumentation and alarms such as accumulator troutle,
scram valve air supply low pressure, and scram discharge vc'ume not
drained alarms, are adequate and permit surveillance of the scram
system's readiness.



410.19 In your letter of February 12, 1982, you state that the new and spent
(9.1.1) Uel storage fucilities which you propose for your nuclear 1sland are
(9.1.2) the jame as those for the Perry Nuclear Power Plant. However, your FSAR

describes(nigh density new and spent fuel storage facilities which
were not en}’uaud uring the Perry review. Correct this apparent

discrepancy.’
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9. AUXILIARY SYSTEMS

9.1 FUEL STORAGE AND HANDLING

THE NGW FUEL AL ST FUBL. $TOMGE- aee. Reces aee  THE
Same. Mem DENSTY DesSion, THeE NEW FOEL.mOLS CAD

BE USSO FOR EMHER Dy OR SUB MG <70

!bcx*>uba.|A,;;..txas<uzv32> ™e DES\EN or Thhese
wce The pre, |penTi oEDeMmaTIoN O
\JEE*) FUEZ. RACKS i OV BE Fahiuéhﬁrti) Wneee
APPROPRIRTG, The RTAWLO ArAY S1d OF Tne RAGC

DeSon 1S ConTAIVED Un SecTin A2 R SPert »34

STCAGE »

g1\ New Fuse STORACE

941.1,) Destow PasFS

Sl - . = Nuclear [¥&Ston?

A full array of loaded new fuel racks is designed to
be subcritical, by at least 5% 2ik. Neutron-absorbing
material, as an intecral part of the design, is emplcyed
to assure that the calculated keff' including biases and
uncertainties, will not exceed 0.95 under all normal and

abnormal conditions, or 0.98 under optimum moderation.

-~ ~ -

(a) Monte Carlo techniques are emploved in the calcu-
lations perfcrmed to assure that k . does not
exceed 0.95 under all normal and abnormal

conditions.

(b) The assumption is made that the storage array 1is
infinite in all directions. Since no credit is
taken for neutron leak.ge, the values reported as
effective neutron multiplication factors are, in
reality, infinite neutron multiplication factors.

0
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(c) The biases between the calculated results and
experimental results, as well as the uncertainty
involved in the calculltions; are taken into account
as part ol the calculational procedure to assure
that the specific keff limit is met

q,1.1.1.2 STorae= DeEsien)

Qi) The new fuel storage racks provided in the new fuel
sto: 2ge vault providé storage for 30% of one full core

fuel load.

“w The new fuel modules are designed and arranged so that
fuel assemblies and bundles can be handled efficiently

during refueling operations.

P

L% MEGHNIGBA AvD STRUCTU D&W‘(Fiqure 9,1-1)

1%* The new fuel storage racks contain storage space for 30%
of one full core of fuel assemblies (with channels) or
bundles (without channels). They are designed to with-
stand all credible static and seismic loadings.

0 o

5z;nugw),
————EE e N

"3 Foe

= §§ m The racks are designed to protect the fuel assemblies and
§ 4 bundles from excessive physical damage which may cause
QB the release of radiocactive materials in excess of 10CFR20
§§\ and 10CFR100 requirements, under normal and abnormal
S'Q, conditions caused by impacting from eithier fuel assem-
§§ blies, bundl=s or other equipment.

The racks are constructed in accordance with the Quality

2

\

\4\\\ Assurance Rejuirements of 10CFRS50, Appendix B.
\‘\\ﬁlb The racks are categorized as Safety Class 2 and Seismic

Category 1I.

R =
r
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Q112 Facilities Description ( NEW FUEL STORAEE)

(1) The location of the new fuel storage facility within the
complex is shown in Section 1.2.

(2) The new fuel storage racks are top entry racks designed
to maintain the new fuel while precluding the possibility
of criticality under normal and abnormal conditions.

The upper tieplate of the fuel element rests against the
module to provide lateral support. The lower tieplate
sits in the bottom of the rack, which supports the weight
of the fuel.

(3) The rack arrangement is designed to prevent accidental
insertion of fuel assemblies or bundles between adjacent
racks. The storage rack is designed to provide accessi-
bility to the fuel bail for grappling purposes. Nominal
fuel spacing from center to center is 6.56 inches by
6.56 inches.

{4) The floor of the new fuel storage vault is sloped to a
drain located at the low point. This drain removes any
water that may be accidentally and urknowingly introduced
into the vault. The drain is part cf the floor drain
subsystem of the liquid radwaste system.

) The radiation monitoring egquipment for the new fuel
storage area is described in Subsection 7.1.1.6.2.
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9.1.1.3 Safety Evaluation (ii:)

9.1.1.3.1 Criticality Control

The design of the new fuel storage racks, which includes neutron-
absorbing materials, provides for an effective multiplication
factor (k.ff) for both normal and abnormal storage conditions
egual to or less than 0.95. To ensure design criteria are met,
the following normal and abnormal new fuel storage conditions were

analyzed:

/

/

[
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9.1.1.3.1 Criticality Control (Continued)

(1) normal positioning in the new fuel array, and

(2) eccentric positioning in the new fuel array (Figure 9.1-2).

e oew fuel storage area will accommodate fuel (kinf < 1.35 at
20°C in standard core geometry) from a multi-unit BWR facility
witl no safety implications. -

9.1.1.3.2 Structural Design

(1) The new fuel vault contains one 13x17 fuel storage rack,
which provides storage for a maximum of 221 fuel
assemblies or bundles.

(2) The new fuel storage rack. are designed to be supported
above the vault floor by a support structure.

Since the racks are freestanding (i.e., no supports
above the base), the support structure also provides the
required stability.

(3) The racks include individual solid tube storage compart-
ments which provide lateral restraints over the entire
length of the fuel assembly.

(4) The weight of the fuel assembly or bundle is supported
axially by the rack lower support.

(5Y The racks are fabricated from stainless steel. Materials
used for construction are specified in accordance with
the latest issue of applicable ASTM specifications at
the time of equipment order.

P il
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9.1.1.3.2 Structural Design (Continued)

(6) The nominal center-to-center spacing for the fuel
assemblies or bundles between rows is 6.56 inches. The
maximum spacing between racks is 2.0 inches.

(7) Lead-in guides at the top of the storage spaces provide
guidance of the fuel during insertion.

(8) The ricks are designed to withstand, while maintaining
the nuclear safety design basis, the impact force
generated by the vertical free-fall drop of a fuel
assembly from a height of 6 ft.

(9) The rack is designed to withstand a pullup force of
4000 1b and a horizontal force of 1000 1b. There are no
readily definable horizontal forces in excess of 1000 1b
and, in the event a fuel assembly should jam, the maxi-
mum lifting force of the fuel-handling platform grapple
(assumes limit switches fail) is 3000 1b.

(10) The new fuel storage racks require no periodic special
testing or inspection for nuclear safety purposes.

9.1.1.3.3 Protection Features of the New Fuel Storage Facilities

The new fuel storage vault is housed in the Fuel Building (Sub-
sectici. 3.8.4). The vault and Fuel Building are Seismic Category I
Structi.res. The Fuel Building provides protection from severe
natural phenomena such as tornadoes, tornado missiles, floods and
nigh ...ds. Fire protection features are described in Subsection
2.5.1 ard Appendix 9A.

The stcrage rack structure is designed to withstand the impact
resulting from a falling weight. Tests using a simulated fuel
bundle of v.. correct weight and size have been conducted to

p==
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9.1.1.3.3 Protection Features of the New Fuel Storage Picilities
(Continued)

verify that the rack casting can withstand the impact from a

bundle dropped from a maximum allowable height above the array.
Procedural fuel-handling requirements and equipment design dic- :]
tate that no more than one bundle at a time can be handled over

the storage racks and at a maximum height of 6 ft above the upper ]
rack. Therefore, the racks cannot be displaced in a manner causing
Critical spacing as a result of impact from a falling object.

The five-ton general-purpose building crane can traverse the full
length of the fuel building. A corridor is provided along the
shield building side (not over) of the pools and vault; roof
hatches are provided in the vicinity of the FPPCU equipment. This
permits removal of major equipment by way of the hatch, thus elim-
inating the need to move _hese components along or over the pools
and vault. The shipping cask cannot be lifted or moved above the
new fuel vault because of inadequate clearance.

Should it become necessary to move major locads along or over the
pools, administrative controls will require that the load be moved
over the empty portion of the séent fuel pool and to avoid the area
of the new fuel storage vault.

New fuel is carried to the new fuel vault and placed in the storage
rack using the fuel-handling platform. During positioning of new
fuel into the new fuel racks, the grapple is always above the

upper fuel rack casting, and the grapple interfaces only with the
fuel bundle bail and could not engage the fuel rack. Thus, the
transfer devices used for new fuel handling to the new fuel vault

cannot impose uplift loads on the rack castings.
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9.1.2 SreENT FueL STorRAeE Chuoy DERTY )

91,2\ DESIeny BASES
q.2.L1 NIl DEsSlens

(1) A full array in the loaded spent fuel rack is designed
to be subcritical, by.-at least 5% k. Neutron-absorbing
material, as an integral part of the design, is employed
to assure that the calculated keff’ including biases and

uncertainties, will not exceed 0.95 under all normal and
abnormal conditions.

(a) Monte Carlo techniques are employed in the calcu-
lations performed to assure that keff does not

exceed 0.95 under all normal and abnormal
conditions.

(b) The assumption is made that the storage array is
infinite in all directions. Since no credit is



taken for neutron leakage, the values reported as (2§E>
effective neutron multiplication factors are, in
reality, infinite neutron multiplication factors.

(¢) The biases between the calculated results and
experimental results, as well as the uncertainty e
involved in the calculations, are taken into
account as part of the calculational procedure to
assure that the specific k‘ff limic is met.

~J
4q,12,.2 storage w:-s s i

#p The fuel storage racks provided in the spent fuel storage

pool provide storage for 326% of one full core fuel
load.

jﬂl The fuel storage racks provided in the containment pool
provide storage for 68% of one full core fuel load. ‘

“![ The spent fuel racks are designed and arranged so that
fuel assemblies and bundles can be handled efficiently
during refueling operations.

' Des\er’
7. L2.1+.3 MECH%gm\ AN Structuraly, (Figure 9.1-1)

vr The spent fuel storage racks in the Fuel Building and
Containment contain storage space for 394% of one full
core of fuel assemblies (with channels) or bundles
(without channels). They are designed to withstand all
credible static and seismic loadings.

““ The racks are designed to protect the fuel assemblies
and bundles from excessive physical damage which may
cause the release of radioactive materials in excess of
10CFR20 and 10CFR100 requirements, inder normal and
abnormal conditions caused by impacting from either fucl
assemblies, bundles or other eguipment.
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"‘ The racks are constructed in accordanrce with the Quality
Assurance Requirements of 10CFR50, Appendix B.

‘.ﬁ The racks are categorized as Eafety Class 2 and Seismic
Category 1I.

l“ The pool level is maintained by structural concrete walls
with a stainless steel liner. The bottoms of the pool
gates are sufficiently high to maintain the water level

\ over the spent fuel storage racks for adequate shielding
and cooling. All pool fill and drain lines enter the
pool above the safe shielding water level. Redundant
anti-siphon vacuum breakers are located at the high
point of the pool circulation lines to preclude a pipe

-

break from siphoning the water from the pool and
jeopardizing the safe water level.
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., The racks include individual solid tube storage compart-
. ments, which provide lateral restraints over the entire
.. .. length of the fuel assembly or bundle.

- -—
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The weight of the fuel assembly or bundle is supported
~axially by the rack fuel support.

T ‘The racks are .fabricated from stainless steel. Materials
‘used for construction are specified in accordance with

3 "~ the latest issue of applicable ASTM specifications at the
777 7 77 time of equipment order.

) ' o

1 ' The nominal center-té-center ipacinq for the fuel
R "_iz'f assemblies or bundles between iows is 6.56 inches. The
s <§:§§§§E§E39'°1“9 between racks is 2.0 inches.

AW A
)' 'l_uzzoad-ln guides at the top of the storage spaces provide

- guidance of the fuel during insertion.
———]'1 ¢ i T ! '
= | The racks are designed to withstand, while maintaining

| " the nuclear safety design basis, the impact force gen-
erated by the vertical free-fall drop of a fuel assembly
from a height of 6 ft. .

The rack is designed to withstand a pullup force of
4000 1b and a horizontal force of 1000 1b. There are no
readily definable horizontal forces in excess of 1000 1b
and in the event a fuel assembly should jam, the maximum
-“1-—_. . | lifting force of the fuel-handling platform grappie
o " (assumes limit switches fail) is 3000 1b.
RN ) At (e ot D
A The fuel storagc/;‘é;s are designed o handle irradiated
' fuel assemblies.” The expected radiation levels are well
: below the design levels., \
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In accordance witn Regulacory Cuide 1.29, the high density fuel storage

racks are designated Seisaic Category 1. Structural integricy of the rack

" has beer desonstrated for the load coabinations below using linear elastic
" design methods. - =

.

- . . The ;nltd loads to the rack are: »

R L ol ) (1) de2d loads, vhich are weight of rack and fuel asserblies, and
hydrostatic loads;

e T - (2) 1ive loads = effect of 11fting an empty rack during installation;
— —— -~ (3) tnermal lcads = the uniform thermal expansicn due to pool lemperature
e w A . -.’4 e ‘..m..;
—— LRI (4) setsuic forces of OBE and SSE; o
e A (5) eccidental drop of fuel asseably from maxizum possible height
o ' (6 £t adove rack); asd '
e T ey (6) postulated stuck fuel assesbly causing an upvard f..ce of 3000 1b.
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ol (1) live loads;
C© () dead loads plus OBL:
(7 ) dend 10040 plus 8515 and
(4) dead 1oads plus fuel drop

Thermal 1oads vere mot Included in the above combinations because they were - .
wegligible due to the design of tle rack (f.e., the rack is attached only
at 1ts base and 19 free to unullentnct u‘or pool temperature changes).

- —
——— — —

The loads experienced under & stuk fuel asseasbly condition are less than
those cilculated for the sefsalc conditions and, therefore, hive not been
inclr sed as & load combination,

The storage racks are attached to the support structure by bolting, sufficlent
to counteract the tendency to overturn from herizontal loads and to 14ift

{ r from vertical Joads. The analysis of the rack sssumed an adequate supporting
structure, and loads were generated sccordingly.

Stress analyses were performed by classicel methods based wpon shears)and Q. |2,\.5
momants developed by the dynamic method discussed in Subsectior Using

the given loads, load conditions and analyticael uthoﬁ. stresses were cal-

eulated at critical sections of the rack and compared to scceptence criteria
referenced in ASME Section III subsection NF, Compressive stability was

calculated per AISI udo‘rfot Light gage structures,

The loads {n the thres orthogonal directions were considered to be acting
sirultaneously and vere combined using the SRSS method susgested in Regulatory
Cuide 1.92. The loads due to the OBE event are approxinately 90X of those

~3
3
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therefore making the OBE avent the Iimiting load condicion except for stabilfey,

‘where SSE scceptance eriteria of €72 of eritical buckling strength fs
"-’O!u.

- . -
v .

Under fusl drop loacing condition, the scceptance eriterion {s that, slthough

deformation may eccur, l.‘, sust remaln “0.95. The rack {s designed such thae,
should the drop of a fuel asseadly damage the tubes and dislodge & plate of
polison material, the K ot ! is still <0.95 as required.

The affect of the gap between the fuel and the storage tube iae been taken
into account on & local e“fect basis. Dynamic response snalysis shovs that
the fuel cortacts the tubs over a large portion of fts length, thus prwvencing
an overloaded condition of both fuel and tube.

Vartical impact load of the fuel onto fts reat has been considerel conservatively
48 being slovly applied without any benefict for strain rate effects.
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T™he high density fuel storage vack is designed to provide sufficient matural
eonvaction coolant fiov to remove #8,000 Btu/hr/bundle of decay heat.

The fuel bundle rests in the storage space vith the lover tieplate extending
through the hole ia the support plate. The vater needed to cool each fuel
bundle flows P~ natural circulaticn up through the lowver tieplate and the
bundle. Corner slots are provided 1. the suppert plate t> permit cooling of
( the annular gap betveen & channeled fuel bundle and storsge tube wall, 4

The outer snd central tube rovs are supported on the base by the fittings,
which have large coolant holas is all four sides. These holes, as well as
the resaining covs of tubes, are open to the watar plenuz formed between the

| | i i | '

1 ! i
ﬁ. Base plate and the fuel supporta. This plenun has four large openings in the
T Base plate, persftting water (low from the support structure belov.

———— W —

. e e—— A S——

cimm o o o= The sSuppOrt structure must de designed to provis an adeguate flov rate to
. prevent water reaching excessive teoperatures (212°F), The flov rate (s

_ . dependent or the decay heat locd, the AP losses through the structure and the
l lossce through the rack and buadis. s

. | 7:”3 - q_, : -
T ng&@u‘ Table are supplied to the vefsiicty '

. - c— to ellow proper sizin B oF
TEUTTTTT T 7 of the flov area required An the support structure. g -

— - — - p——

- — — — O ———— e — - ——————————— -

To the storage pool, the bundle decay heat {s removed by recirculation flow
to an outside heat exchanger so that a favorable pool temperature et be -

P -
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maintained., Although the design pool exit-temparature (to heat exchanger) is
. far belov solling, the coolant tesperature within the rack could reach the

Sulk boiling temperaturs 4f the naturally induced bundls flov is mot

enough (due tos high flov resistance) to carry avay the decay heat generated

7 the spent fuel. It {s necessary to evaluate the rate of the naturally

eirculated flov te determine the maximum rack exit temperavure.

The paraseters vhich will affect the watar flow through tne high-density fual
storage rack and cunsequently the water Cemperature exiting the top of the
StOTage Space are:

(1) hole o;n through the fictting;

(2) flov area through the base plate;

(3) flow resistance through the bundle;

(4) height of the module atove the pool limer;

(5) support structure restriction to horizontal flov under module; a~d

(6) loading patternm of fuel 1a pool (e.g., fresh fuel loaded in center of
srray would result i{n higher cooling water exit tesperatures.

The analysis vas perforzed with the bundls flow channel in place, sinco this
is the sost restrictive (all bundle cooling flow mus: enter through the lowe:
tisplate ort{un). Also, beat is generated 4in the water space betvesn the
channal and the tube by gazna capture in the water and met.l, thus creating a
seed for saditional flow odenings into this space, Heat generation rates for
the BWVR bund frradiated &4 CVWd/Mt and cooled seven days were calculated
wsing the ontcex* computer code. These rates are:

- -

K Bundle 66,000 Btu/hr

i 2Zr Channe! 752 Btu/kr
u,0 Space 2,510 Btu/hr
Stainless Boral Tube 256 Btu/hr

——




i Ia no case does the mxlu vun exit temperaturs at the top of the rack
.n"uuh bolling. With exit vater ot 115°F and che pool return vate: tenpera-

mo at 100°F, the ch“lu temparature will be 122°F and the Boral tube center~
Line tempersture will be 105°F,

gj ctors Influencing Temparature Increas s _the dle

qlllZ'll4l|

These factors are listed in previous sections. The sagnitude of the effects
of sach of these fectors is discussed belov. The feollowing rel.tionships,
cach relating te one of the factors, are used to solve the cooling water
temperature increase as it flows upvard through the bundle. The driving force
to generate flov through the bundle is given by: ‘

He ¢+l e | )
- ) PP .. 1N

()

This force is equal to ile various pressure drops the vater encourters in
getting up through the bundle, or VW !ll‘. vhere :l‘ is the suas of these
pressurs drops given below:

Bundle Head Loss: N - 7.95 (—:-E-)({)’

2 2
o e Q) Q)
(
v =

L
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Ares Under Module: l. z o (A ) V.

1

Beduction of area under module dus to support structure:

Bk of

-1

LI T 1‘0(1-‘) ) P |.7’

Definition of the above terms is giver in Subsectic (4.4.2) The factor o
is the ratio of flov rates to the previous quadrants and the flow rate to the
quadrant in question. A quadrant 4o this cese is one-fourth of the bundles in
a module vhich 13 169/4 = 42 bundles for a 13xl1) module. A quadrant of a
eodule 1s used, since the support structures essentially divids the wodule
tnto four equal areas. Assume the module quadrant in question s four quad-
gants from the edge of the peol array. The cooling water to this quadrant’

t flov horizontally undar the four other module quadrants and supply cooling
vater £o these modules. If the heat load in elch quadrant is equal, then the
flov to the outer quadrart is five times the flow to the quadrant in quastion
and o= S. As ve move cleser to the quadraut in Juestion, & becomes 5, &
3, 2 and finally, 1.

Thury, tu the aum .o! the five pressurs loss factors given above. These
relationships may be sumned up 45 & cubic equation having the following form:

.
0'.07':0“.0300

=

T .- " - —

—— . ———— —— "
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where anlt-L ALl
- i

. "Z'_t'
P ;‘ ’

Yy = 0, since there are o " teres;

tin bR e

h
..—,L

2, (5-) o2

164/ e

Ter & givan geonetry of fuel, inlet vater tesperature and heat from the bundle
« and 8 wvill be constants and 9 {s the only coefficient that changes. Thus,
under the conditions above, defining # will sec cthe value of V.. The cubic wvas
solved for a series of arbitrary values for § and the results pletted in
".u“®/ h{'c'; ing to this plot and knowing the value fer § permits rapid
deteraination of '. and the temperature increase across the bundle.

A erturisn {g prescncted for the case vhare the module is supported § in. above
the floor and the support structures occupy 252 of the urva under the module.
Using the relationships above and the other factorc as defined, the amount
sach factor corfributes to § 1s as follows:

Tactor 2
Bundle Head Loss 0.257
Base Plate . 0.01%7
| Woles in Castings - " 0.0127
" Area Under Module 0.0188
3 Reduztion of Area under Module 0.051)
Total 0.354
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L, e -beexll”
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and toe equation tu be solved is:
o.mv: *1.129 x xo"'. et 8621000

l',

)

Referring to 'l;uumtql coaffictient of 0,334, ¥V, = 0.231 fc/sec and
the temperature increase of che cooling water is 12.3°F.

It can be noted that the ninisus lemperature increase will be determined
vhen § = 0.237, wvhich is the pressure drop through the bundle alone, and
this increase will be 11.1°F,

The effects of changing the design parameters cae be quicily deternined
veing the above relationstips. The rasults obtained will be conservative due
to the high bundle heat loads assumed 52d assumptions made as to sodule loca~
tion in the pool. ~

Design of the storage tubs im the module, the support castings, the suppert
plute, and the base plate is fixed. Wovevaer, details of the sodule support
struciure will probably vary between facilities. For convenience, the
coafficients are tabulated in Tabl for various module heights above the
floor and for reductions of this area /dues to the presance of support structures.

4-1
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CCPIC EQUATION COEFFICIENTS FOR VARIOUS NEICHTS OF MODULE

- - NODULE AXD FLOOR

i Cubic Equation Coefficient

P, - Ares Reduction

—in) 102 0% 33 i
% 0.0133 0.0154 - 0.0185
10 0.0265 0.030: - 0.0362
s - . 0.0513 -
6 0.0736 0.0836 - 0.100

where area reduction = (l - ?)l 100.

ABOVE THE FLOOR AND VARIOUS REDUCTIONS OF AREA BETVEEN

Area Under
Mocule

3.73 x 1077
9.86 x 1077

1.88 x 102
4.37 x 1072

If 4r s assuzed that the module 1s 10 in. above the floor, with a 202 area
{ - reduction in the area betveen module and floor and wirk all other parameters
as given above, then the temperature increase i{s dc:erwined as followvs:

Area Under Module 0.07986
Ares Reduction Under Module 0.0301

Base Place 0.0137

‘ Boles in ultiul 0.0127 .
Bundle 0.257
Total ¢ 0.32)

- ‘f-l"b =
Trom ngnb '. ® 1,238 ft/sec and temperature increase is 11.8°F, When

anr interpolation can be performed to get the correct value.

' desiys results in valuez that fall betveen the data given in Table ?.
9-1
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hojocu‘ free area sormal to horizental flow mnh module, exclusive
of strusiure, ratioed for ons quadrant of module (an. ).

Area norsal to horizontal flow beneath cbo module, Including structure,’

ratloed for one quadr-nt of module (in. ).
Tlov ares through base plate/é2 (u.’).

Mole arta through ficting = i (D.)’ 0.4 u.’.
Flov area through bundles = 15,353 h.’.
Arbitrary ares used in bundle friction correlation = 10 Ln.’.

Wideh of wooule perpendicusct to direction of flow (ft).

Ratic flov at support point m to flov at moduls quadrant referencad;
for this calculacion n = & and " 2, 3, 3 &

Beight of module above pool floor (fe)
Orifice coefficient = 0,61

Spec fic heat of wvater = 1.0 Beu/1b="F,
Prictaon facior = 0.0085.
Cravitatioral constant' 32.2 ltlucz.
Nead loss through bunéle ift 1,0).

Nead loss through holes in fittings (ft IIO)

prm——
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|

Nead loss m.uuo in Sase piate (ft IIO).

Nead loas through ares under module (!.t R,0).

Wead loss through area wnder module restrictions (ft R,0). e

Effective depth o cold vater over entrance point frte bundle - em
* 13.5 ft in thie exwple. o

|

|

i
~

s TR - _. 5 Nead loss coeflficient due to bends = 0,45, - i
r o : K Bezd loss due ta area contraction = 0,21,
i Intercept in 5 versus t correlation = 63.45 1/f¢7, e

. N ?lon of 5 versus t correlation = «0,0145 15/!:’-‘?. r—

° Density of water = 62,00 1b/ft (st 100°F). "

8,000 .

G A S Q Heat evolution rate from bundle = -I:m Btu/sec. o
e T T t Tnlet vater temperature (100°F). B
g el i Velocicty of water through bundle (ft/sec). e
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All structurallcaterial used fa the fabrication of the MDFSS s ‘Typu .
scainless steel ) This mater:i | vas chosen due to its corrosion resistance
and its abilicf to be formed and velded with consistent quality. Boral plates,
used as & neutron absorber, are ¢ integral momstructural part of the basic .
fuel storage tube. These plater are sandviched between the inner and cuter T
vall of the stor. e tube and are vot subject to dislocation or resoval, e
deliberate or fnadvercant. The {nner and outer walls of the storage tube are — -
velded together at esach end, thereby fsolating the Boral plates fyom direct

D T -

contact with spent fusl pool water. A € the normal pool vater c;;;u-:in;

temperatures of 60 to 150°F, there 1s no significant deterioration or corro-
* ™ wsion of stainless steel or Boral.

- - —
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_5 !rooo;cc of the neutron absorber material 4n the fabricated fuel storage —
wodule will be verified by visua' examination and dimensional insp::ztion. The -
tube design allows visual verification that material exists it the space pre-

+ B L . vided for placement of the neutron absorber muterial. The thickness of the

: Boral plates 1s nonstandard, przviding a statistical aignificance between the
thickness of the Boral and commercially produced aluminum or steel sheets, -
| therefore enabling confirmation of Boral presence by dimensicnal inspection.

= _____H__._J In addition, use of non-Boral plates 1in fabrication of fuel storage tubes will -
| cause tube deformation. Deformed tubes will not be accepted by inspection or -
by fabrication fixtures used for assembly of a fuel storage module. Dimen—

* paflens: v

sional reinspection at neutron absorber plate locations can be performed at -
the pool site. These data would be compared with the dimensional results
obtained during fabrication of the individual tubes and of the module assexbly. —
Al A visual reinspection of each Boral plate location can also be performed. --
v . Acceptance of the above inspections will ensure that Boral plates are contained -
t:::_, _______ _ 4n the fuel storage module sufficient to maintain the neutron multipli-ation -—
_ factor at or less than 0.95 with a 952 confidence level. -

- - - —— = — - . -
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";n-tJIllil:"rho oiorago tube and the integral niut:on.absOtbcr -
_ material are permanently marked with identification traccable to
_ _ the material certifications. The fuel storage tube assembly con-
, taining the neutron absorber material is compatible with the -
! L environment of treated water and provides a design life of 40 -

s Fars, 1nc1u§1ng allowances for corros:ion. b
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FILIS.L) 4291 Input Bucitacion

The high dsnsity fuel storage rack was analyzed using the GE standard BLR/6
Sefsnic ruponn opoctn. The spectra were de-ived by determining the dynasic

e Y e

|

e

——— — —— e — ——— . —) S —

- 4...__%_ -

' tenp_.
—

— ———— PP — g W - —




——_—

response of the GE standard plant Over & wide rasge of soll conditions with

“@ D.)g SSE excitetion. This fxplie: Tha: the rack is designed for the wors:

#ite condition, axd conafderably higher seisaic oargin is achievable for more
.. optimal sites.

|t TtTT Modeling

7 1361 z

(1) HWorizontal

Various peol arranguments vere snalyzed to deteraine the worstecaie hraro=-

dynanic sass «ffect. The case chosen 1 thar of eizh: racks in a rez:angular

pool with u ld-in. spacing to the vall and 2~in. spacing betveen the ooduses.

Th4s arrangedent vas nodcled as two luaped mass cancilever columns as shovm

in ?l;un@'v':.r Kodes 1 through 12 represent the group of eight racks k-
and Zocdes 15 through 15 represent the pool wall to account for intersction l

effects. Node 12 rvepresents the joint of the tude and ficting in the rack.

(2) Vertical

Secause of the ewch .. .« outural frequency (<33 Hz) n the vartical direction,
the vertical response force vas derernined statically and no special zodeling
is necessary.

G s 3
qIA"D'I 3-—.‘.1:Y‘ Analysis
/ (70,

The total sass matrix of each rack fo: the analysis 1s equal to its structural
mass matrix plus the bkydrodynaaic mace matrix. Conservative structural .duptnu
values of Regulatory Guide 1.61 are used vithout any added damping due to fluid  ~e==—

k effects. The WATER-01 coaputer program (CE Zoapany Proprietary) was used to
decernine cthe hydrodynasi: mass of one rectangulsy dody ioside another rectangu-
lar bodv.
'l'ho g&vcrain; dynamic equation for a water-filled rectangular conrainer sudjec:
to ground excication is:

(Ms + h)!'i} - (C)‘i' + (x) “' * «(Ms + Mh) :""

===
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Ma = g disgunal mactrix unuoutg lumped structural mass;
 mes mond iagonal hydrodynamic mass satrix wvhich causes coupled
wotion among the racks and between the racks and the pool wall;

. .a." .

€ and k = danping and stiffnces as*rices, ruspectively, of the systes;

%, &, %" the scceleration, velocity aal“up'ucmt vectors of the systea
' relative to the support aotion;

¥ = tne rack base support scceleration excitation.

The response spectrum analysis method {s the DYSEA computer program is

used to calculate the response forces due to the OBE or SSE bhorfzontal accelera-
tion. The horizontal response spectra used is shown in Tfgure a<6/for the
frequenty range of 1 to 30 Nz, 9.i-5

® 1 . " l M- 2 1. 4
L) 2 + ¢« 9 e " » » @ w
PREQUENCY Bhed  _
L 4 Figure Hor{sontal Spectrum (CE Company Proprietary)
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*Using the input and methods described sbove, the maximum response forzes at
the tube~to~fitting connection for sach vack are as shown below:

" 3

Vertical
Dasping N Moment Shear Force
( Beent (D (ecld) ich s
: ost 2 1.83 x 107 1.62 x 10° 1.90 x 10°
st 4 1.96 x 107 1.79 x 10° 2.80 x 10°

The first natural frequency of the rack with base fixed is 12.8 Hz.

-
—_—

11,7 vz DPACT ANALYSIS

g, /',"/.7/ ) ;'.l:tﬁtll Impact Analysis

Vertical impact analyris 4s required because the fuel asseably 1s held in

. the storage rack by its own J2ight wi*“out any mechanical holddown devices.
Toncrefore, wvhen the downward sccelerating of the storage rack exceeds 1.0g
(g = gravitational scceleration), ceatact betveen the fual assembly aad the
stornge rack is lost. Impact ozcurs vhen fuel-assembly/storage-rack contact
is ve-established. Although it s very unlikely for most utility plants

to bave storoge rack vertical seismic accelerations exceeding 1.0g, such
Yarre acceleration values can occur for certsin unfavorable coabinations

«f sltes and building designs; thus, the need for vertical fapact analysis.

’
- dewdvivk Input Excitation

The {oput excitation consists of several ropresentative accelevation time
( histories at the refueling pool flocr. These time histories are generated from
using sctual site and plant structure sudels. The time histories have been
normalized to 0,155 OBE and 0,305 SSE for those plants vhose sefsaic require-
. ments are less than 0,15z OBE m"o’.':c. SSE. 'hr those plants vhose seismic
sequicrements are more than 0,15g OBE and 0.30g SSE, the time historieo vere
oot reduced., The time histories are thea tisme scaled and amplitude scaled

( | -

- wes - e m oawewer e W C .. re--
. .
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§ - ——
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such that a broad spectrum (s obtained. The above procedure has been adopted
in orler to encompass all known plants vhers the potential for wtilizing the

_M;h density storage rack'exidis., The enveloped spectra of the time histories
are shovn A Figure

Q-0

Ae3:172 Analysis Mathod

€in-~ fwpact analysis requires & monlines: systes model, the time history
direct integration method 1s used to determine the system response. The
fntegration scheme uses a central difference procedure. The integration

time step size 15 selected small enough to ensure conveyance to the correct
“lulhn.

é
i

Yigure Vertical Spectrum (GE Company Proprietary)

e
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Ver m vertical impact analysis of the fuel bundle, three types of elements
are wsed: '

-

.

1) lumped mass gap elesent to reprasenc ise fuel assembly;

(2) the variable vater sass clement co represent the fuel rsck support
plate ané fuel intersction effects; and

(3) the linear spring-dasper «lument to represent the top flange of the
I-bean in subfloor suoport system, which consists of a series of
fabricated I-beams arrarged in a rectangular array.

The vebs and bottom flanges of tte I-beams are calculated to be extremaly
stiff IA the vertical direction and are represented by the sane rigid base
s the fuel storage pool floor.

The hydrodynanic effects result in a lovered nactural frequency o.f the fuel
{ asscmbly and are accounted for in the analysis. The per ‘entage of cricical
dasping 1s taken to 7% for SSE condition and 4% for OB conditioma.

evd3t% Desiga Adequacy Evaluation

Assuming that all of the fuel bundles stored in & fully filled high density
rack will vilrate in-phase with behavior similar to the response of a single
fuel bundle, the dynanic design loads of the high density fuel rack with
169 fuel bundles vers calculated and used for desigr structural adequacy
evaluation,

HI13!'7 9

TR i, s e

—dvivi Morizontal Impsct Analysis

Borizontal fmpact analysis £» required because & clearance srxists between
. tht fuel asseably and che high density fuel storege rack tube walls. ‘It is




_xpected that the fuel assemblies have equal prodability of being in

eontact vith any one of the .lout eides. Thus, the fspact forces are expected
to be equally 1ikely on all four surfaces of the fuel rack and fuel ansecbly.
The random nature of the sorizontal fmpacts thus precludes significant gross
‘leading of the fuel storage rack. Thus, only localized deformations of the
fusl storage rack calls need to be considered.

Ig Input Excitation

For horizontal impact snalysis, the fuel ssseably {s modeled as a series

of parallel beans representing the channel and the fuel rods sirported by
spacers. The local flexibilicy of the fuel storage rack cells Is deternined
through a standard structural analysis using the SAP-4 computer code.

Th~ hydrodynani: effects betveen the fuel assembly and the storage rack are
sccounted for by a fluid mass element. A lunped-cass gap element s used
betuwen the fuel assemb'y and the fuel storage rack. The lumped-mass gap
elenent {s also used between the fuel rods and the channel to simulate the
clearance betvean the fuel rods and the channel. The upper and lower tieplates

. @are assused to be attached to thy channel due to the tight fit betveen the
tieplates and the channel. The overall bending stiffness of the fuel channe)
as tepresented by linear spring damsper elements. Because of the relsatively
high gross Nnu'n; stiffness of the fuel rack f{a the horfzental directios, tne
w22k f: considerad fixed as far as grosr bending is corcernad.

IE Design Adequacy Evaluation

. rontal impact response detersined using the mcdel ard analysis method
erber et auove 43 used to determine the dynamis loads on the fue) rack cellas.
The local loading on the individual storage rack cells s used for desigu
preo=r vl gdequacy evaluation,




g
9.1.2M Facilities Description C%T FUEL W)

(1)

(2)

(3)

The spent fuel storage racks provide storage in the
containment and spent fuel pools for spent fuel received
from the reactor vessel during the refueling operation.
The spent fuel storage racks are top entry racks designed
to maintain the spent fuel while precluding the possibil-
ity of criticality under normal and abnormal conditions.
The upper tieplate of the fuel element rests against the

rack to provide lateral support. The lower tieplate sits

in the bottom of the rack, which supports the weight of

the fuel.

The rack arrangement is designed to prevent accidental
insertion of fuel assemblies or bundles between adjacent
modules. The storage rack is designed to provide

accessibility to the fuel pbail for grappling purposes.

Nominal fuel spacii_ from center to center is 6.56 inches

by 6.56 inches.

The location of the spent fuel pool and the containment

pool within the complex is shown in Section 1l.2.




4i0.25 In Section 9.1.3.2 of your FSAR, you describe the chemistry of the
(9.1.3) water with regard to fts compatidbility with the W&
Ge Revise this section of your FSAR to be consistent with your new hig

density stainless steel racks described in Section Q.I.z/of your FSAR,

A410.25 RESPONSE

THE GESSAL TEXT HAS REen) Corpared To DeleTe
The RrRefeemce To Aminvm RACKS [ SEe ATTAHD) .
WE HAWE SLCC €0 NOT TO CHANGE Ou (waTe-
CHEMISTRY REPUILEMENTS .
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9.1.3.2 System Description (Contiriued)

drained from the inclined transfer tube during downward fuel trans-
fer, as well as the volume of water above the :ckimmer weirs, which
drains from the pools following a temporary loss of circulation.

Clarity and purity of the pool water are maintained by a combins-

tion of filtering and ior exchange. The filter-demineralizers

maintain total dissclved heavy element content (Cu, Ni, Fe, Hg,

etc.) at 0.1 ppm or less with a pH range of 6.0 to 7.5 for com-
patibility with fuel storage racks and other equipment. |4w25
Each filter unit in the filter-demineralizer subsystem has adequate
capacity to maintain the desired purity level of the pools under

normal operatirjy conditions. The flow rate is designed to be
approximately that required for two complete water changes per day

for the fuel transfer and storage pools. The maximum system flow

rate is twice that needed to maintain the specified water quality. ‘
Water may be returned to condensate storage after being filtered ‘
and demineralized.

The FPCCU System is designed to remove suspended or dissolved impur-
ities from the following sources:

(1) dust or other airborne particles;

(2) surface dirt dislodged from equipment immersed in the
pool;

v2) c¢rud and fission products emanating from the reactor
during refueling;

\«) debris from inspection or disposal operations; and

(5) residual cleaning chemicals or flush water.

9.1-20



410.29 Provide the same information for the fuel handling system as is
19.0.4) requested in Question 410.17 for the leak detection system since
your FSAR is not consistent with the Perry FSiR.

Res gonsg ( Nw)
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ATTACHMENT NO. 5

DRAFT RESPONSES TO
POWER SYSTEMS BRANCH
QUESTIONS



430.27
(8.3.2)

Provide the specified operating voltage range of the Class (E

dc loads. Provide the maximum equalizing charge voltages for the

Class 1E batteries and the dc system minimum discharge voliage at

the end of the two hour design discharge. Provide the rating of the
Division 3 battery charger and indicate the number of ce'ls in each
Class 1E battery. State whether the Division 3 battery charger wil)

be affected by the voltage sag which occurs when the HPCS pump is started

on the diesel-generator.

See GEoRE I Sechov £.3.2.11 § Fiy. 8.3-1€

The number of cells in each batte bank (either Class 1 or

non-Class 1E) jis 60 cells > e Q/visns /, & andq and
»Fre ror—aiy/s/onho g rjes ..

The operating voltage range for Division 3 (HPCS) Class 1F dc ioads is
112.5V to 137.5V with 125V dc nominal voltage. The maximum equalizing
charge viltage for Division 3 (HPCS) 125Vdc battery 1s 137.4 volts.
Voltage at the end of two-hour design discharge will be provided by the
applicant. Division 3 battery charger {s rated for 240/480V AC fnput

:ith %32 volts (nominal), 100 amps dc output. Division 3 dc battery has
0 cells.

The charger 1s alss capable of automatically regulating output voltage
within 21/2X of 1:s rated value at any load between 0 and 100X, with the
&C power feeding the charger deviating from the rated voltage by $10%.
Thus ths Division 3 battery charger will not be affected by the voltage
sag which occurs when the MPCS pump s started on the DG. The 125v DC
battery will he able to saintain the bus voltage.

A1l dc loads connected en the division 3 dc bus are rated for operation
in the voltage range of 112.5v to 1f.sv.



ded to supply Reactor
nit as appropriate.
The £ifth

vi
Five independent 125 VDC systems are pro o
1sland normal and emergency pC power for g
four of the five 125 VDC systems are Clas
o

& system supplies non-Class lE pgwcr.
vide adequate power for station emergency
pro

The DC power systems g during all modes of

auxiliaries and.to: control and switchin

%::r;;ﬁ::éing voltage range of Class 1E dc loads is 110V

to 140V. - y.zﬁ
g The maximum equalizing charge voltage for Class lE batteries B

is l40vic.

The dc 3system minimm discharge voltage at the end oi the two

hour discharge period is 1.83ch per cell.

The 125 VDC systems provide a reliable control and switching power
source for the Class lE systems.

All batteries are sized so that required lcads will not exceed

80% of nameplate rating, or warranted capacity at end-of-installec-
( life with 100% design demand. Each 125 VDC battesy is provided

with two chargers, each of which is capable of recharging its .

battery from a discharged state to a fully charged state while

handling the normal, steady-state DC load.

Battery sizes are specified as:

(1) Battery E, Division 1 - 1950 A-hr at 8-hr rate; 2080A
for 1 min

(2) Battery F, Division 2 = 1500 A-hr at 8-nr rz.e2: 1620A
for 1 min

(3) Battery G, Division 3 (HPCS) = 400 A-hr at 8-hr rate;
SO00A for 1 min

8 (4) Battery H, Division 4 - 425 A-hr at 8-hr rate: 3350A
for 1 min

.’S" Rar+rary 7 mAmA YT o mama ] » TREN Aahe ae B %
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430.41 Diesel-generators with a high degree of reliability are an essent;al

(8.3) part of the safety systems for nuclear power plants. Accordingly,
provide a discussion of the level of training which will be required
for the applicant's personnel to ensure that diese!-generator
reliability levels inherent in your nuclear island wil) be maintained.
As applicable, state your recomamendations for the types of personnel
to be trained; i.e., operators, maintenance crew, quality assurance
personnel and supervisors. In your discussion, identify the amount
and kind of training you recommend for each of the above categories

and the type of ongoing trafning program you recosmend to assure
optimum availability :’ the diesel-generators. Discuss the level

of education and minimum experience requirements you recommend be

met for the various Categories of operations and maintenance personne)
associated with the emergen.y diesel-generators.

QQSPOHSQ
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430.54 Demonstrate that the control room and the remote shutdown pane)
(9.5.3) i1lumination levels under emergency conditions are in conformance
with the applicable sections of NUREG-0700.
-

“3Ponse

Ti lv\\~\\vﬁs.\4%‘6-m \'e,\raLj{.S ¢:'f?-*l_;. Co ,;4(;,,\
D e W, ey -:,‘t‘a’&:;:c o,




430.61 You show on Figures 9.5-10 and 9.5-11 of your FSAR, the day tank
(9.5.4) vents terminating somewhat outside the diesel-generator raom.

However, 1t 1s not clear from Figures 9.5-10 and 9.5-11 nor from
Figures 1.2-18 through 1.2-22 of your FSAR, exactly where the Divisfons
1, 2, and 3 day tank vents terminate. Accordingly, provide additional
information on these vents. Show vent the terminations on appropriate
views in Figures 1.2-18 through 1.22 of your FSAR and provide details
of the terminations which show that they are protected from tornados,
floods and the effects of severe weather conditions.

Ra_s pow s&

pDivision 1 and 2 day tank vents terminate 6-inches beyond building wall
into the dock area. These terminations are protected by the rcof over |
the dock area and by the wall around the docx area. Division 3 veat i
terminates on a 45 degree down slcpe at the outside surface of the
Diesel Generator Building wall. 5ird screens ccver all three
terminations. All three terminations will be locat~d 2n drawing K-036 |
(Figure 1.2-19) and the attached Section H-H added to drawing K-037
(Figure 1.2-20). ]

/
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430.62 ldentify all high and moderate-energy 1ines and systems which will
(9.5.4) be installed in the diesel-generator room. Piscuss the measures which
(9.5.5) will be taken in the design of the diesel-generators to protect
(9.5.6) the safety-related systems, piping and cumponents from a postulated
.57 fatlure of either a high or moderate-energy 1¢ne. Our concern is
(9.5.8) the availability of the diesel-generators when needed.

Rl.-i? awn s

There are no high-energy lines 1n #hi
d;c.!cl-;gsm#o» rooms. See acction 8.6,
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430. 68 (contd)

d._The miaimuen  Quandidy of fuel 4o be cizres

for 2ach &-—/- ’(mfs/‘ ~otf Lo Pesed
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fuel i) consumptidan See 9.5.4. 1. 1(7
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Provide a detailad discussion of how the diesel-generator cooling water
systems functions in the standdy mode to maintain jacket water tespera-
tures above ambient temperatures to enhance the diese) engine start
capability. Your discussion should address how the jacket water is

heated, how heated water 1s cir-ulated through the diese) engines and the

design jacket water temperaturs at the anticipated ambient tesperatures
of the ¢fesel-generator rooms. Identify any excess capacity in the
Jacket wvater heating systes.

The operation of the Uivision 3 diesel-generator cooling water systea
during standby requires additiona) discussion since *here fs an apparent
lack of heated jacizet water under forced circulation in this mode.

RESPONS ilad

Division 3 diesel-generator cooling water system {s deeigaed to maintain
the engine in a warm standdy condition in accordance with the quick start
relfebility requirements. The specific details of the system functions
to achieve this will be provided by the applicant depending on the type
of the keepware system furnished for a particular engine.
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o C F BRAUN & CO

P W Christiansen
General Electric GESSBAR Project 6382-p
ROUND 1 QUESTIONS September 29, 1982

San Jose

QUESTION/RESPONSE 430.93 (9.5.5)
QUESTION 430.93

T “vide enlarged and more detailed plan and elevation views of the
Division 3 Diesel Generator Air Start System Air Compressors. Show
the intake, the exhaust, the cooling system ~nd the fuel supply for
the diesel engine-driven compressor. Incorporate these enlarged views
into the appropriate drawings in Section 1.2 of your FSAR.

RESPONSE 430.93

The diesel enginc driven air compressor is an air-cooled type and
requires no cooling water. The fuel supply is provided by a tank
locally mounted on the air compres:tor base. The air intake is throuch
a filter mounted on the compressor head. The Jdiesel engine exhaust is
piped to the Diesel Generaior Building stack. The attached detail will
we wacGed to drawing K-035 (Figure 1.2-18),

 SE———
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General Electric GESSAR Project 6382~
ROUND 1 QUESTIONS September <9, 1560
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QuESTION 435 .93
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430.101 In Section 9.5.7.4 of your FSAR, you refer to alarms for low oil

(9.5.7) pressure, high oil temperature and low o] level. However, none of
these alarms are shown on Figure 9.5-16. Further, you show these
alarms on Figure 9.5-17 in addition to a low oil temperature alarn,
a ludbe ofl high temperature and a high pressure alarm associated . isn
a relief valve and an extra lube oi) low pressure alarm. MNone of
these alarms are described in the text of your FSAR. Revise Figures
9.5-16 and 9.5-17 to agree with the text and/or revise the Lact to
agree with Figures 9.5-16 and 9.5-17.
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ESiION 430.105
59.5.7)
One of the recommendations ‘n MUREG/CR-0660 is for prelubrication of the
diese. engines prior to starting, thereby minimizing wear due to a lack
of adequate lubrication at the time of starting. The keepwaram circuit
shown on Figure 9.5-16 provides continuous prelubrication to the Divi-
sions 1 and 2 diese! angines, except for the turbochargers an< the uppe-

part of the diesel engine. Show that this lack of prelubrication does
not fmpair diesel engine operation or reliability.

If the Divisions 1 and 2 diese) engines wiil be manufactured by DelLaval,
«vise your lubrication system P&l diagrams to show vendor modifications
to provide drip lubrication to the turbocharqer thrust bearings. State
whether vendor modifications to the governor lube oil circuits have beer.
or will be, incorporated. If the Division 3 diesel generator s manu-
factured by EMD, show that the recommendations of MI-9644 have been
incurporated. (Refer to Item (c) of Question 430.110.)

RES®ONSE

The implementatio. of MI-9544 recommendation to be answered by the
eppticant.

Division 3 diese! generator has a continuously operaiing soakback pump
which provides lubrication to the turbo-charger parts fn the standby
condition.
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430.11
(9.5.7)

Revise Figure 9.5-10 of your FSAR, to show the conplete combustion air
intake and exhaust systems. Alternative'y, provide a new Pil diagran
showing these s stems, including..all three divisions. Snow all
instrumentation and cuntrols associated «ith tne systens.
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43C.112 Descridbe the instrumentation, controls, senscrs and alams provided

(9.5.8) in the design of the diese! engine combustion afr intate and exhaust
system which alert the operator when parameters exceed ranges recom-
mended by the engine manufacturer and describe any operator action
required during alarm conditions to prevent harm®yl effects to the
diesel engine. Discuss systems interlocks provided.
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430.115 In Section 9 5.8.3 of your FSAR, you briefly discuss the effect: of

(9.5.8) decreases i, barometric pressure on diesel engine perfu:mance. Exgand
this discursion to be more specific as to the effect of decreasing
barometri. pressure. State the maximum tornado-induced pressure change
in units of psi per second, the diesel engines can withstand without
signif.cantly affecting performance. State the minimum barometric
pressures (in. of Hg regulating from a hurricane) at which the diese)
engines can operate for: (1) up to one hour; and (2) for extended
periods without degrading output or causing engine prodlems. In your
responsc, discuss the three diesel-generators.
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430.117 Show by analysis that a potential fire in the Division 2 and Division 3
(9.5.8) diesel-generator building occurring with a coincident single failyre
of the fire protection system, will not degrade the quality of the
diesel comdustion air, theredby permitting the remaining gdias2l-generator
to orovide its full rated power.
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€40.07

1. Emergency response information system (ERIS) tests.

| .h;gmg;

’TK ra) \um‘\‘: FSAR . wall o\nocv\\oe_
eRTs Aests.

obLY CRpNge

®. Reactor water sampling system tests. Verify that the test . 1]
be adequate to verify flow paths, holdup times and procedures.

Rospawnse
ka-L Fests  ave u\,.n,...J lo
S\Ab,c-&af'\ 14.2.12-3. .

o~

n. Preoperational testing to determine expansion, vibration, and dynamics ‘
offects for: (1) ASMZ Code Cliss 1, 2, and 3 systems; (2) other
?h energy piping systems inside se'snic Category I structures;
high-energy portions of systems whose failure could reduce
the functioning ¢ any sefsmic Category I plant feature to an
U acceptable lTevel; and (4) seismic Category I portions of moderate-
energy piping systels lTocated outside containment.
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