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TENNESSEE VALLEY AUTHORITY
CH ATTA NCCG A TENNESSEE 27101

400 Chestnut Street Tower II

September 11, 1979

Director of Nuclear Reactor Regulation
Attention: Mr. L. S. Rubenstein, Acting Chief

Light Water Reactors Branch No. 4
Division of Project Management

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Mr. Rubenstein:

In the Matter of the Application of ) Docket Nos. 50-327
Tennessee Valley Authority ) 50-328

Enclosed is the response to the Accident Analysis Branch
question (Bypass Leakage) transmitted by your letter to
H. G. Parris dated August 10, 1979. This response will be
incorporated in Amendment 62 of the Sequoyah Nuclear Plant
Final Safefty Analysis Report as Question 6.64.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

M. ''

L. M. Mills, Manager
Nuclear Regulation and Safety

Enclosure

9 \301.130 \

790918o D y gu s m e u e e-= ~



. .

E:! CLOSURE

Response to August 10, 1979 Letter - Item 1

6.64 Accident Analysis Branch (312.2)

In order for the staff to evaluate the need
to allow an additional 5 ninutes of bypass
leakage at an increased leak rate of 25% of
the total containment leakage through the
auxiliary building, the applicant is requested
to provide a pressure analysis of the auxiliary
building during the first 10 minutes into the
accident. The analysis should include a pressure
response curve of the auxiliary building atmos-
phere.

Response: See Revised Section 6.2.3.3.3
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FSAR CHANGE PAGES FOR SECTION 6.2.3.3.3
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4 The method adopted to establish and .cmeg the nerative mex,uce . e. . t
within this secondary containment enclosure .ninimizes ae time necaea

,

to reach the desired pressure level. Initially. the .o.1 capac2.) i35
of the Auxiliary Building Cas Treatment System ions 2.1 ae ...ilized I

for this purpose. After reac'aing the desired operating teve., tne
system control module allows outside air to enter the air fle , aetwo

just upstream of the :an at a cate to iceep the faas oper.it. , at
full capacity with the enclosed volume at the des rea negative pr.ac. .c

level. In this situation, the amount of air withdrawn .com L'c.e e n s u s.c

volume will be equal to the amount of outside .n-le a..ge thrauf..x

the Auxiliary 3uilding Secondary Containment Enciesure.

5. The negative pressure level selected tot the Aux 112at su. .d ;. cea --..

Containment Enclosure is appropriate. A ner,at ive p res .u re o f / '.

inch of water is sufficient to reduce the amount of unproces c. ai

escaping from this secondary containment encloaure to the a u.avai. r
to insignificant quantities. This ae ;ative pressu re . eve. .o .c,.

sufficient to assure that any air leakage betweer t h e A u r. 21. .
3uildin;; and the Shield Building is frca the Aux liu. i u . . e 2.w, int-'

the Shield Building.

I6. The train A and train 3 air cleanup units are sa .ic._nti.. mr . ;cc.

fro = cach other and from other engineered su ety Icatu . via.. cent.

to eliminate the possibility of a single f ailure ecs t ry. 2 ', ti.e w- -0...

to proces:: Auxiliary Building air prior to its celtase 7 '; . . - ..a t .; c . - <

Two concrete walls and a distance of more than P teet m pu. te- -.u

two trains. dach of these are tne caly engineered saf et: m: . ;.

equipacnt installed in their respective co u;.;s . The ase 4. . . .,

trains of the Emergency Pcwer System to drive t'.c u;. c . c . r. ( .. ._..

is further assurance of proper equip;..ent separation.

The review conducted of the Auxiliary Building das Tra itmen. c yste:: .. ,

determine its conformance with Regulatory Caide 1.52 nas sht. ..-~t .. ,

system, designed prior to issuance of the guide, is .c ;;oom gener t
i

agreement with these requirements. Details en this evap;iance z. i t . - ;;e,.. ts;.

Guide 1.52 are given in Table 6.2-24.
,

A perfornance analysis to determine the capability of the ' t :-: .' mrv eu mir -

Gas Treatment System to establish and t.;aintain a ae.;ative pr .,a re . ene

Auxiliary Building Secondary Contain..ent Enclosure (A3SCE) <cas based on the
following assumptions:

1. Infiltration into the ABSCE is equal to 6000 cfm at a ne.;ative pressure
differential of 1/4-inch water gauge. This infiltration rate La conscr-
vative since the ABSCE is designed to limit this rate to 4300 cf .

2. Only one air cleanup unit of the Auxiliary Guilding Gas Treatmen. Sys c-
operates, and it operates at its rated capacity of 9dOO ef .

3. The air cleanup unit fan begins to operate 30 seconds after .nicia tion o f
the LOCA and reaches full flow in 5 seconds. *

4 The initial static pressure inside the ABSCE is assum+i to "e oren! ro
atmospheric pressure. This is a conservative assu-stica 3 nec - ''

is under a negative pressure during normal operation.

9 . ? - 7 .'
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5. The wind "ressure head equals 1/S-inch eater r,auce.

6. The initial ASSCE air temperature equals 104 F.

7. Atmospheric te perature and pressure are 97 F and 14.4 psia, respectively.

The perf urranac analyais conducte:2 to vert: y tha: the F.uxil .a r s 3 t. A . U . ; . g
Cas Treat =ca s ys t er har, Gie reqtiired accident uitigatic; capauili.2a
has shown :nat.

1. The sys:c flow ate was sizeu preperly to handl all expectec acts.ue
at .n 2eahage n: a 1/4 inca of water negative pier,urs di lete..ta.I.
This ind cated Qat the f lo .. cute vi 90C0 cir ia suff elent tt . cure

an adequate .arg a. above the c:<pe: ted Auxilia ry d ailu lar. Sec en ..' ic

Containment Enclosure in-leasage.

2. The systen has the necessary capabi:ity to establish and main:ain a necc.tivc
pressure of 1/a,-ince water gau;;c inslue t.ne Au:u.llary ou11 ding Secondary. . . . . .. ., .

Centainmen Enclosure within 3 ninutes of the occurrence of a LOCA. The
b.ul., cing pressure response is shown in F1;;ure r.. ,-3,, .. ..

. . . .

i. The syster contains sufficien: air c.let.nup .c.ci_ ties Le deep tnu
cor..ibutions w the site beundar', and FZ ucsaga r 512.n ror .u u-

* -
- - - - - -

J -1 Li?.C idnL 0:~ t 6i t.- , V i * . A .' d i luiw s ~r r. . ; 4.. .1 i re.e:Seu C Sr ?' 1 sla r's4 A

A lat Vdiben if part ei' lle nnalysis 18 p r e a e.~. L ed a;~ c'. s. i u a ; i u
4

n S e e :. ; o n 15. 3 a r.o isppendix 15A
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6.2.3.3.4 Ice Condenser System

As a result of experimental and analytical efforts by 'Jestinghouse, che
ice condenser system has been proven to be an effective passive system
for removing elemental iodine from the containment atmosphere and thereby
reducing the off-site doses following a Loss of Coclant Accidenc.

The experimental program and results c the ice condenser system effective-
in removal of ele = ental iocine is reported in UCA?-7426, cness

acn-croprt-
etary topical report. The results of these extensive bench secle tests
clearly indicated that an ice condenser system containing sodiu: tetrabcrc:e
ice could effectively remove elemental iodine from the containment atmospherc.

In order to apply the results of the bench scale experimental program,
an analytical model applicable to the plant ice condenser syste: hos beer
developed from the data of the experimental program.

The purpose of this section is to describe the analytical nodal a.c present
the results of the ice condenser iodine removal ef fectiveness analysis.

Analvtical Model

Following a LOCA a large volume of stent would discharge into the contain: ant
lower compartment. Containment pressure and temperature wculd rise immec_ately.
At first the increased pressure in the lower compartment would fcree ste_:
through the ice condenser sections and later recirculation fans wo ld

15 circulate the iodine-air-steam mixture through the ice condenser.

.In addition to steam, iodine may be liberated into the conta1=:ent as
gaseous elemental iodine. It is also assumed that a fraction of the icdirc_
in the containment atmosphere exists as methyl iocine which is cscuted
not removed by the ice condenser.

Ele = ental iodine, being readily soluble in acueous colutions will be recov C
from the air-steam mixture by the ice condenser. Methyl iodide, hcwever,
is assumed not to be removed by the ice,

The ice in the ice condenser will contain sodium tetraborate ncruaaly
referred to as alkaline ice by virtue of the alkalinity cf the ice
melt. '

Data obtained from the experimental program as reported in 4CAF- 7416
can be classified as (1) alkaline ice (2) acid icc. Since alkallt.e
ice vill be used in the ice condenser the iodine renoval af ficiency
from those tests results were correlated.

The theoretical analysis for iodine removal by alkaline ice trccts the
ice condenser as consisting of two distinct compartments, an ice section
and a rain section. Melt, falling from the ice into the sump , comprises
the rain section (see Figure 6.2-73a). Steam condcases from the air-staan

Februar 1, 197;
j 6.2-77b
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