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1.0

1.1

INTRODUCTION AND GENERAL DESCRIPTICIf.OF PLAMT

Introduction

..
.. ~. .~ i

:','." .':'/:i.>,L n"

.. ",

The Tennesaee Valley Authority (bere1a&ft.r r.f.rr....to:ll8;:,

TVA or the applicant) file4 wtthtbe AtoII1c Energy C..-'·.:loQ '(ABC-

or Commiasion) an application. docketed OQ JUlIe 21. 1973•• fOT. J ;:~~ «

licenses to construct and operate ita propoaed BellefOD!»· llud... '.'

Plant. Units 1 and 2 (Bellefonte plaDt. Bellefonte 1 and 2. ortb.'

facility). The facility will be located six .ilee northeaat of Scott.boro.

Alabama. at the BeHefonte site in JaeuOQ CountY. AlabaM.

A Preliminary Safety Analyais Report (PSAR) vu eubmitted

with the application. The informatiOQ in the PSAR was euppllll"entad

by Amendments 1 through 10. The PSAR and copiea of theae .-ndllau

are available for public inspection at the U.S. AtCXIlc Energy

Commission. Public Document Room. 1717 H Street. NW. Washington.

D. C. and at the Scottsboro Public Library. 1002 South Bend Street.

Scottsboro, Alabama.

This Safety Evaluation Report (SIR) aummari~.a the results. of the

technical evaly3t10n of Bellefonte I and 2 perforae4 by the ea..taaion'a

Regulatory staff (Regulatory staff or ataff) and delineates the scope

of the technical mattera considered in evaluating the radiological

safety aspecta of the propoaed facility. An aaaes..ent of the impact

on the environment of this proposed facility, in accordance with

Appendix D to 10 en. Part 50 of the eo-1saion 'a Il.egulatlons.
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_l_tatton of the Rat10llal Environaental PoUcy Act of 1969.

18 clt8cueBed in the eo-r«••ion'. Draft Inviro~nta1Stat_nt.

i ••ued in February 1974.

Based on our ewluation of TV'A's application to construct and

operate the facility. we conclude that the BellefOllte Nucl..r

Plant. Units 1 and 2 can be c:onatructed and operated aB proposed

without andangerina the health and safety of the publie • Our

cletall-.:l. conclusions are presented in Section 21.0 of this SiR.

The "teview and ....luation of the proposed dea1gn of the

facility reported herein ia only the first ata~e of a continuing

review by the Regulatory ataff of the design. conliltrocUon. and

operating features of the Bellefonte plant. Construction will be

accOdplishecl under the surveillance of the Regulatory staff. Prior

to 1IiIlilusnce of an operating lieense. we will review the final design

to deter1lline that all of the e.:-tB8ion·., safety requirl!l1llillDts have been

met. The facility .y then be operated only in accordance with the

terms of the operating license and the Commission'liI regulations.

and under the continued surveillance of the Regulatory staff.

1.2 Gener.d Plant Description

The Bellefonte plant consiats of two individual units sharing certain

c~n stroeturelil. BYste.s ap~ e~D.nts. Bach of the proposed reactors

will be designed to operate at a ther.al power of 3600 megawatts (MWt) with

an expeeted ult1lllate eapability of producing 3763 MWt. The nuclear

steam supply syet. for each unit will consist of a pressurized



supported in «as8mbli...

" -,
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water reactor using two beat traa.port loop••

will be compaaed of urani_ dioxide peUet. 8IlCloa.d 1.' ZlrCa!o, " ;i:, Cc.'"

, , .. ~ .."•... , ·r,',r".1.'~ J;
tubea with welded end pl.. The fuel tube. vtU M Ki'oupedG4 ., . '~'.

" ' , , ', 7 . ,:. ,',' : ~ ,,,,~

The reactor con vtU be loaded initially , ~"

, " ,,', , ,'. ',' ,"I
in rep;iona cona18ting of three different em:ict-t\ts of U-235. " ,. . ," ", ':

" ,,:".'. _,~I .v : '~:'i':",,:,.~,~~,~ ,,"h~~i·:;:::'·)'~~·~::':';:~~
Water will serve as both the melerator ancIthe ~olaot aDd Will ' ''':.'<

be circulated throup;h the reactor veasel core by 'four coolaftt'

pumps. The water, heated by the reactor. will flow throURb two

steaa Renerators whel"e heat will be trlUUlferred to the aeeondary

(steam) system. The water will then flow back to the PUIIIP.

to repeat the cycle. An eleetrically heated pre••urber attached

. '.~.

to one of the coolant loops will establish and ..iatain the r.:l&ctor

coolant pressure and will provide a Burge char!ber and a water,

reservoir to accommodate reactor coolant volume changes during
", ,: ..

operation.

The nuclear steam 8upply systea for each unit will be housed

inside a steel-lined, pre-stressed concrete, cylindrical conta1a.ent'

structure which, in turn, will be completely enclosed by a reinforced "

concrete structure called the secondary containment bu11dillK. The

containment, includi~ its penetrations, will be deaiRnBd to safely

confine the radiOactive ..tetial that could be released 1n the event

of an accident. l~on receipt of an accident stga.l, the secondary

. "i"
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contaitlment bu11d1Dg flltraUOIl lUld vent system will start and
. ~ : . .

lIlll:lntain the pressure within tM secondary containmeut bulldiDa at

a negative V:alue. Nearly aU leakage fl"OI/l the conta1nlllent will be

collected with:ln the secondary conta1nlllent buUding volUllle, subjected

to multipass filtration through elthel" of the redundant fan-filter systems,

and exhausted to the ea.vuo1l1llent at a rate sufficient to mainta:ln the

negative pressure within the build:lng.

A preUminary layout of the Bellefonte plant site is shown on

Figure 1.1. An sl1XU:lary buUding, to be located adjacent to the pair

of containment structures, will house the waste treatment facilities

(portions of which are sbared), components of the eng:lneered safety

f,'atures equipment, the spent fuel pools, auxilisry control room,

snd vsrious related al1Xil1ary systems for each of the two reactor

units. A. control buUding, to be located between each pair of

conta11l1llent structures aad adjacent to the turbine building .nIl

house the control consoles and panels for the two unita in a coDllOn

control room. The chemical addition and boron recovery system,

spent fuel cool:lng system, essential rSlf cooling water system.,

raw cooling water system, fire protection, control building venti-

lation systems, fuel oil storage tanka, offsite electric power

systl!lll and various labs and maintenance uhops wUl be shared
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by the two units. A turbina pneretor bulld1ll&. abareel by~th

units. vUl ba located on the oppoeite a14a of tile CODta1n...~ .-
, ... , "'''', ".,'.f.,'

structures and adjacent to the auxiliary bui14in&•. ;D1..~1:~~'Jl'

generators for each unit vUl be houallc1 in .aparate buUdilap... " .. '. :1 .~,

adjacent to but on opposite s14. of the control build1ll&~ ;.: "",1 J

The ste8111 and power convera1on .yetlllll for each unit!i.~·b~.,.,

designed to remove heat energy from tha reactor coolant in the

two s team generators and convert it to elec triesl enerllY." Thti;

heat rejected to the condllllllers will be diachargsd throuBlr the

circulating water system to the abaDepbere utilizing hyperbolic•.

natural draft cooling tOIlers. Makeup w.ter to the cooling towers

will be from the Guntersville Reservoir.

The reactor will be controlled. by control rod movement and

by regulation of the boric acid concentration in the reactor

coolant. The control rods, whose drive shafts penetrate the.

top head of the reactor vessel, will be moved vertically within

the core by individual control rod drives. A reactor protection

';.' '~~; ,::. :::,t.~,(',f.?;
,. , + ~:'" •

system, that automatically initiates appropriate corrective action

whenever a plant condition monitored by the systelll approaches.

pre-established limits, will be provided.. The reactor protection

system and an engineered safety features actuation syetlllll will act

to shut down the reactor, close isolation valves. and initiate

operation of the engineered safety featurea should any or all of

these actions be required.



1-6

The Essential Raw COoling Water System and the Component

Cooling Water Syste1ll will operate together to provide cooling

for all cOlllponents necessary for safe operation. 'l1\e plant will

be piovided with two 100% redundant and independent cooling water

flow trains to lII8intain reactor cooling and to provide conta1DMnt

cooling in the unl:lkely event of an accident.

The two units of the Bellefonte plant will be intercotIDected

to affsite A-C pOWer via four 500 kV lines and two 161 kV lines to

different portions of TVA's transmission system. The no~ preferred

source of power for each unit w111 be frOlll the 500 kV system via twO

uni t station transformers to the safety feature buaes. In the event

that the 500 kV system is DOt available, the redundant safety feature

buses of each unit are powered by two separate reserve auxiliary

transformers from the 161 kV switchyard. Either of tw'ofast starting

diesel generators and its associated safety features bus will be

capable of providing adequate power fer a ssfe shutdown under accident

conditions with a concurrent loss of offsite power. A constant

supply of d-c power to vital instr\lllll!nts and controls of each unit

wHI be assured through the redundant 12S-volt buaes and their

associated batt~ry bsnks and battery chargers.

1.3 COlllparison with Similar Facility DesignS

The principal features of the design of the Bellefont·e plallt

are similar to those we have evaluated and approved previously for

other nuclear power plants now under construction or in operation,



Washington, D.C.

1.4 Identification of Agents and Contractors

The Tennessee Valley Authority will own and operate the Bellefonee

plant and Is the sole applicant for the facility ·license. TVA will

specify and procure all systems, components, arid elements of the

plant except those supplied by Babcock &Wilcox. TVA will desiRD,

fabricate and construct the integrated plant.

The Nuclear Steam Supply System (NSSS) including the initial

cores ....ill be supplied by Babcock & Wilcox (B& W). B & Wwill

be responsible for the desiRn, manufacture, and delivery to the

site of all items within its scope of sapply. Besides the NSSS,

this inclUdes the Reactor BuildinR Spray syst~m. the Reactor

BuUding CooliRR System, the Spent Fuel Pool Cooling and Cleanup
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System, th~ Fuel Handling System, the Component Cooling Water

System, the Decay Heat Removal Syst8l4, the Solid, Liquid and

Gaseous Radioactive Waste SystelDfl, the Turbine Bypass Valves, the

Chelllical Addition and Boron Recovery System, the Makeup and

Purification System and the Instrumentation and Control System.

The turbine generators will be purchased from the Brown Boveri

Corporation.

1. 5 S\IIIlIIlBry of Principal Review Matters

Our technical review and evaluation of the information sub­

mitted by the applicant considered the principal matters summarized

below.

We reviewed the population density and use characteristics

of the :.:!.te environs, and the physical characteristics of the site,

including seismology, m~teorology. geology and hydrology to determine

that these characteristics have been deteJ:lDined adequately and have

been given appropriate consideration in the plant design, and that

the site characteristics are in accordance with the Commission's

Siting criteria (10 CFR Part 100) taking into consideration the

design of the facility including the engineered safety features

provided.

We reviewed the design, fabrication, construction, and testing

criteria. and expected performance characteristics of the plant

structures, syst~. and components important to safety to determine
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that they are in accord with the COI1IIlIiasion I s General Design .

Criteria, Quality A$surance Criteria, Regulatory Guides, .and '

other appropriate codes and standards, and to determine ·that any .

departures from these criteria, guides,codes and stamlardshave,

been identified and justified.

During the course of our review, we considered. therupolllle·.of

the facility to certain anticipated operating trans1.eDts and postulated

accidents. We judged that the potential conaequences of a f"" b1&hly

unlikely postulated accidents (design basis accidents) wolJ1d exceed

those of all other accidents considered credible. We perfonud

conservative analyses of these design basis accidents to determ:lne that

the calculated potential cffsite doses that 1lI1ght result in the highly

unlikely event of their occurrence would not exceed the co.i..:r.on '8

guidelines for site acceptability given in 10 CPR Part 100.

We evaluated the applicant's plans for the conduct of pllUlt

operations (including the organizational structure and the ganeral

qualifications of operating and technical support personnel), the

meaaures to be taken for industrial security, ami the planning for

emergency actions to be taken in the unlikely event of lUl accidtlDt

that might affect the general public to det, ,dne that the applicant

will be technically qualified to operate th£. ~lant and wUl

have established effective organizations and pla1l8 for the cOPt:l.nuing ",

eafe operation of the facility.
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We evaluated the deeign of the systBl1l8 provided for control

of the radioactive effluents from the plant to determine that

these systems can. control the release of radioactive wastes frolll

theplan.t within. the Ua1ts of the Collllll1ssion' s regulations

(10 cn Part 20) and that the equiplllBnt to be provided will be

capable of being operated by the applicant in such a lIIlUIDer as

to reduce radioactive releases to levela that ara 88 low aa

practicable within the contellplation of the Co-'salon 'a regulations

(10 CPR Part SO).

We evaluated the applicant '. Quality Meurance hoar- for the

design and cOIlstruction of the plant to a••ure that the proar_

cOlllpl1es with the requir-.nts of the CoM1sa1on'. regulationa (10 en

Part SO) and that the applicant will have proper control over

facility design aDd construction such that there will be a h1sb

degree of lISsurance that when cOlllpleted that plant can be operated

safely and reliably.

We evaluated the financial data and infor.atlon provided by

the applicant as required by tbe eo-taaion's replatiou

(Section 50.33(f) of 10 Cl'I Part 50 and Appendix C to 10 CI'Il

Part SO) to detenUle that tbe applicant 18 financ1dly qualified

to design and co_truct tM propoaad facility.

1.6 '.cility Modification.......ult of leaulatorr Staff "vi..
During the review of the Bellefonte applicatlOD .everal

formal _etinp were helcl with repr_entativu of the applicant.
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its contractors, and its consultants to dlllcU8~ thefa~lf,t7,.,
. I . . ' .

and the technical material aublll1tted. A chrGQQlo~c:a1,11,,~

of the meetings and other s1an1fic:ant .went~.h ,,"vel!: ~,~,.~cf1x A

to this report. DuriDg tbe course afthe r~~th.~l'P1"kfl'f '';;~

proposed or we requested a IlUIIber of technfc.) and acf-lD1.tRI;:lv.
. .,.' : ~

changes. 'lbese are described 1n vad.~.,......·l!t. ~o,~!:i~!,1tP'II!1.

application. We have 1iated belov the mre a:lp1f1cant _1f~tt.o.a-
. :, :'; -." ,."-:,,,,.;,', ".

that have been or will be required to b• ..... .. a result of' our
," . " \'.:,

review. The sections of this report where th.....ttera are d:lec:UIlMd
". . ~' " " 1'.1

more fully are noted in parenth..1a. , ..

Upgrading of the ..teorologic.l _ur.-at Prolnll to ...a1ato~

Guide 1.23 (Section 2.3)

(SectioM 3.9.1, 3.9.2 aDd 3.'.3)

- Prov:la1on for a:la:bd.dq aanual acti... ill IIit:lptiDa the eon­
••queacea of a LOCA (Sect1on 6.3.2)
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Addit1.on'ofil1St~ntationto detect leakage past the hiah

pressure' check vSlveiil in the CFT lines (Section 6.3.2)

SiDs1efallure consideration of inadvert~t actuation of all

e18ceticaliy operatedpasaive and activecOlllponents in safety

relatecl.f1uid systems (Section 7.3.4)

Addition of two interloclted valves on the Decay Beat Removal

letdown line to allow for cold shutdown assuming a 81ngle

failure (Section 7.4)

provision of systelll ievel automatie bypass indication (Section 7.4)

Additional in8tr1Dllentation to follow the course of an accident

(Section 7.5)

Performance of diesel-engine generator qualification tests

(Section 8.3.1)

Supplelll8ntation of criteria for physical independence of electrical

syetems (Section 8.4)

1.7 Requirements for Future Technical Information

The applicant has identified in Section 1.5 of the PSAR the

research anddevelopll8nt (R&D) programs applicable to the Bellefonte

plant. Those progra_ to be conducted by B&ll are to verify the

new 17 x 17 (Mark C) fuel 88selllbly design and eonfirm the d••ign

_rgiQ.B afthe NSSS. The R&D progr8lll8 and their objectives are

sUlD4ril:ed. in. Table 1.1. The reeults of these progr.- will be

reviewed generically by tbe staff as progress in these expert.ntaI
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prograUl is reported. All tests directed toward the ••r1f1cat:l.oll

of the 17 x 17 design are scheduled for cOllplet1on dur1lia: 1975.·••n
?,"7:,'r.\T

in advance of the proposed fuel loading dates for thia facility.

We have reviewed the progrllllls and conclude that thal r.J!rltM!!\, ...

the test requirements needed to evaluate the ..fety related per-

formance characteristics of the Mark C fuel design. Our ccmc.lu.ton is

based on our review of the safety related _chanical and tha:rmal-

hydraulic differences between the Hark C fuel design and the Mark B

fuel design which we have reviewed and approved for prev~ous plants .'

using MY N5SS such as Oconee Unite 1. 2 and 3 aud North ADne. UIlita3 BDd 4.

The scheduled critical heat flux (CHF) and iDCore flow aixf.na

tests will use bundles which are "ch ahorter than the Bellefonte

fuel assemblies. These tests are intended to verify the epplicllbility

of the B&W-2 CRr correlation to the Mark C fuel us_Iy d..ign by

demonstrating that the correlation cOlIBervative1y predict8 the te(lt
.> )',.'

data for the Mark C geOllletry and grid design. This c.orl'elatlon also

contains an axial flux shape factor based on tesu of short length

bundles. 111e applicability of the B&\l-2 correlation with the flux

shape factor to actual reactor conditions can be verified by noD-

uniform axial heat flux CHF tests with full length fuel asMllbli_.

We will require the applicant to demonstrate the applicability of the

CHF correlation during the operating 1icens. revi_.

We have concluded that: (1) the test proar- outlined :lD the

PBAR will provide the iIlforutlonDllc....J:y for the d.ip aDd safe .

operation of this facility. (2) ill the event that th..e UD pl:Ol_

provide unexpected r.sults. appropriate teatrictiona OIl operatioa



TESTS

1-14

TABLE 1.1

kbcock 10 Wilcox Repearch and Deve1o])lll!!!c Program

PURPOSE'"

Assembly Flow Tests

Reactor Vesael Flow Tests

Assembly Mechanical Tests

Component Mechanical Tests

Critical Heat Flux Tests

Fuel Denaiflcation Tests

Ass_Iy Prenure Drop
Hydraulic Loads
Dyull1cs of ho1ddown aprings
Fuel Rod VibratiotIB

Ve:r.ify acram times
ContTOl Rod, Guide tube, Orifice Rod

Frettins; and Wear

lncore flaw ai.:rins;/U1atdbution
Vessel preasure drop

Vibration and na.ping cbaraeter1atics
Load Re.ponae

Spacer Grid Spring Charaeteriatics
Set8lllic capability of .pacer arids
End-fitting characteriaitica

Verify applicability of B&W-2
cort'elation

Refine modele to b~ used to analyae
Che effeccs of fuel densification

'" All teau provide input data for Sei.-J.e and LOCA analY88s.
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can be ilapo..d or proven alternate desip .uch a. Bllft. Mark .~J:J.~)

fuel a•••bly design can be utilized to protect the health apd ufety

of the public. and (3) the applicant has .et the requlr_ta of 10'

CPR Part 50.35(a) in regard to needed r ....rch and developll81lt PnJ'~'
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SITE CHARACTERISTICS

2.1 Geography and ne-graphy

The d te for the Bellefonte Nuelear Plant a a lSOOacre'U'act',

of land located in Jackson County. Alabama. approxt.aCe1y 38 .n..

east of Huntsville. Alab.... The site location is indlcatecl in
. J,:=Tr,<'u;!.)'!~

Figure 2.1 and located inland along the banb of the T-~.~~"H\

River.

The topography of the site 18 generally wooded with ItHP:. " .

hills on the eastern portion. The plant w:l.ll be located ••t, of

the hills. Two prOlllinent features which characteri•• the lit. ',,'

are the Tennessee River and Town Creek. Figure 2.2 r.pr......U

the site in relation to these features. All land and IlI1neral

rights within the site boundary are owned by the U1lited States

Government and are in the custody of the applicant.

The applicant has indicated that the u:clusion area (cta.hU lin•.~ '.

in Figure 2.2) will include the area w:l.thin the lite boundary., .....area

covered by the Town Creek elllbayment and sa- additio...el land aloDl the

shore. The IlI1ni_ exclusion radius will be 914 _tere. The

additional land within the exclusion area is a180 owned by the

U. S. Govermaent in the custody of TVA. The .talf has CODCluded

that TVA me.ts the requir_ts of 10 CFR Part 100 with ~peet to

its authority to control all activiti•• w:l.thin the aclueion ar~.'.
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Tha nearest oc:eup1acl etrueture 18 1218 _tera froll tb8i ait••

Table 2.1 ahows the 1970 census cUllUlativa residant population

.. afim.etion of diJItane. out to 5 lII11es.

TABLE 2.1

6930 11,570

Distance
(Hiles>

Population

1

15

2

460

3

4095

4 5

Figure 2.3 shows the 1970 cla1lative resident population ..

as function of dllltanee from 0-50 lll1les. For reference, the C111llU-

lative population corresponding to a moderately populated area

of 500 people per square adle has been drawn.

The 1970 resident population with in 50 mil.. was 847,855. The

PSAR projects that t:It1a will increaae to 1,650,855 in the year 2020.

Th1s corresponds to a population increase of about 14% per decadl"

and is 1D.substant1a1 agreement with the population projections of

the Bureau of EcoDOll1c Analysis for EconOlldc Area No. 48 which includes

Jackson County.

The population center distance as defined by 10 CPR Part 100

18 Huntsville, Alab_, which had a 1970 population of about

146,000. However, population projections for the cities of ScotU-

boro and Hollywood, AlalNma, indicate that their cOlllbined popu­

l&tfolw will characterize a densely populated area by about 1990.

Coaaequently, the applieaDt baa identified the c:o"inad cities
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of Scottsbot'O and Ifollywood, Alabama, 4 miles west of en, site

as the population center for the purposes of 10 CPR Part 100.

Scottsboro-Hollywood had a cOlllbined 1970 population of about

9600 people. The applicant has defined the low population zone

to be a circle with a 2 mile radius surrounding the plant.

On the basis of the 10 CPR Part 100 definitions of the popu-

lation center distance. the exclusion area and low population zone

outer boundary, our analysls of the onsite meteorological data

from which dilution factors were calculated (Section 2.3 of this

.,:;,.:'
'. >,"1

.\ .

report), snd the calculated potential radiological dose consequences

of design basis accidents (see Section 15.0 of this report), we

conclude that the exclusion area radius and the low population

zone distance are acceptable.

2.2 Nearby Industrial, Transportation and Military Facilities

There are no gas lines, military facilities or significant

industries located within five miles of the site which might present

a hazard to the safe operation of the Bellefonte Flant. No public

roads or railways will traverse the site boundary.

The Volunteer Army Ammunition Plant (VAA) located in Chattanooga,

Tennessee. approximately 50 miles from the site ships explosives

by truck and rail. The closest approach over which explosives can

be transported passes the Bellefonte plant at a distance of about
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3 lIliles for rail and 2 miles for road, over U.S. 72. Because

of the dllltances separating the plant frolll the explosives ship­

~nts, postulated explosions involving explosive IllSterial trans­

ported from VAA would not adversely affect the safe operation of

the facility.

Because the Bellefonte plant takes water necessary for safe

operation and shutdown from the Tennessee River, the staff and

the applicant have investigated the possibility of river

traffic interferring with the facility's intake structure. The

structure itself is located at the mouth of a narrow river channel

(Figure 1.1) which is narrow enough to afford natural protection

against the possibility of a drifting barge, or debris impacting

the structure.

The U.S. Army Corps of Engineers operates locks associated

with TVA dams, Their records show that no shipment of explosive

chemicals or munitions have ever passed through the oldest locks

(Wheeler and Gunterv111e) On the TVA system.

The Scottsboro Municipal Airport is the only activity within

five miles of the Bellefonte site which might have a significant

effect on the safe operation of the facility. The airport is located

about 4.3 miles west southwest of the facility and has one paved

runway, 4000 feet in length. Scottsboro can handle slllSll aircraft.

There are approxilllStely ten light planes based there with an estilllSted



''; .

2-5

projection for this airport (15,000 lI\OVementa per year':in:1th"

""..
year 2000.) We concur with the applicant that the', probability

-,»:»,»

not be used as a design basis event for the plant.

of damaging aircraft impacts on the plant i8relllOte.on:,the'b8sis);'.:~::/':F:q~~

of !'!atimated future usage and conclude that an aircraftl".~~,:L,~enee(l,~.;:.',,;{j;:

,.. ""'"...,~'c.,':.:~,~:<,:~:~::
': ,',~' ;'~':~ , ' .. ~

2.3 Meteorology :".'

2.3.1 Regional Climatology

located in the northeastem;'comer.The Bellefonte aite is
.'>>'~"::'. :'~.~',;<l:~~~

Alabatna along the Tennesaee River in an area, of eOlilplex;;topograpby "';!,';{;(:
'::;:.'.:,t-' "

. . <I'
of the site 1a diatinctly b:llllodal, northea8terly··dOwn-valley and

I ,.'.... '. , .

r-. .-:

'. "'::"~' ;.:.~':; ,\.~~..~;> ..
.·'i,>..>:::I,

\\;:7~:~tfi
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,.c)utblreaterly up-u.ll.,.. '!be cU_te is pMra1ly mderate. iDfluenced

duriDa -..c:h 'of the ,.eerlly the a",t1c:yclooic c:1rc:ullatioo of the

Azore.-Benmda,bigb pressure ay.t_. The site 11_ O88r ,the path of

winter cyclones generated a10nI the ...tern Gulf eo..t trac1t11l1l

nortbautward along the ..tern edle· of tbe Appalachian Mountd.••

This circulation pattern results in cold. dQ' continental air .....

predominating duriDl the winter. with the cool periods occaaioll&11y

broken by "arm. moist air froll the Gulf of Mexico pr'lBsiq nortblrard.

As a result of the winter stom track ami co",traaU between alternatiDl

air masses over 40% of the DO~l aQ.Q.usl precipitation occurs fro.

December through March. S_rs are warn. and hmdd with frequent

afternoon thunderst~.

2.3.2 ,Local Meteorology

Based on meteorological .eaeurements at Seottsboro. Alab....

and Chattanooga. TellDeasee (7 miles west-southwest and 45 1II11es

eaat-northeast of the site. respectively) mean monthly temperatures

at the site may be e::pected to range from about 43·P in January

to about 80·P in July. Precipitation is primarily aaociated with

;the winter and spring Se&BOQ.B. with December through May accounting

for nearly 60% of the norul annual precipitation of about 54

i",ches. ,Average annual snowfall in the area ranges from 2.8

inches at Scottsboro to 4.5 inches at ChattanooKa.



to July. 1973 1n41eatu w:blds from tbe nortb-DOrtb...t'a~~MaeIf -'.",

directions occur about 24% of the t:IJN. and v:bl4a frolli. the 'iloutb-

southwest and southwest occur about 23% of the d,_., '.", i,>.!':.

11I.e primary cause of severe weatber conditions at the 6ite is

. ".-

-,."..

warm. moist unstable air ..sea fro. the Gulf of ~ico CODtact1Dg

cold. dry continental air pressing southward and eastward.', TbUiider­

storms are DIOst frequent in June. July. and "August accoundDI i·for ,~,

about 56% of the 55 thunderstom days expected allQua1ly.;-"Dur~:

the period 1955-1967. 38 tornadoes were reported in tbeone-1lea~ee
.: . "" :"')"

latitude-lonaitude square west of the Bite while 18 were reported

in the one-degree square containing the site. a mean' .DmI81~.'·' .,

tornado frequency of 1.6 representative of a one-degree square'; .-'

.f

.' : ' ,~, -' ,"" ..: : ,',.. . :.,'. :-. ~~ ; \,.....
'";, .

. :. ..~-'

. ~ -~:

containing the site ws deterai.ned. 11I.e c01Ilputad recurrence .~.

terval for a tornado at the aite is 870 years. 'lhe "tut'.6t .:lia"
'.. '~ . , .!

of wiw:l recorded at Chattanooga vas 82 mph. 'lhe' potential for

, ~'.: I

,".;+

.'. ~:: .

: ';':, .~
~ .. ,,.
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bigh ,a1J:'I,'po1hition(at1lOspberie stagnation)' exists on about 30'

days every,.,S, years,,',lD: tbe period 1936-1970. there were about

,,7Qcasell',j)fatmosphedc stagnation lasting a . total' of about 300

2.3.3 Onsite~teorolo8icalMeasurements Program

. There"are severalphaaes of the applicant's pre-operational

1, A 13Q-.ft tower. 2.2 mHss NNE of the plant site,began

operation May 12. 1972. Instrumentation on this tower con-

aists of wind speed and ,direction sensors at l30-ft and

33-ft elevations. altbough tbe 33-ft sensor was not installed

until September 1973. Ambient temperature 1s measured at

both elevations.

2. A 33-ft·tower. erected on the proposed site of the reactor

structures. bec4llle operationsl October 20, 1972. Only wind

speed-and direction are measured at tbe 33-ft level. This

tower· is to be removed wben couatrructIon begins.

3. A permanent tover, 30Q-.ft high. isacheduled for installation

wben .etther a 11llltted work autborization or a construction

permit. is obtained. Instrlmlentation on this tower is to in-

c.l,\ldswind speed and. direction sensors at 33-ft· and JOD-ft elevation

temperature and dewpoint temperature at 4-ft. 33-ft. lSO-ft
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<~i\~T;;~~;;:::'~~~ ~
..', '·"i'·\··-":~':-'·"~}f·J ~ ,

:<:,~;~~
. -~, ;~/>~,;,~~r~·::~;,~~

and 30o-ft elevations and solar radlation.,tot~1,ra411&tipJ;l'" ,-,,;;,r ,~(

rainfall. and atmospheric presslire &11 a:tthfa4~ft,?leYllt19tt~,;:,:,;,),t "c,"

.peO::O::'''::O::::':':=':d::2:=::~·:~;;·"";:":·'t}~~
Meteorological Programs ' February. 1972) ',However, the aj::cur4cy "" ""." -,.",:,;••",-,,,- , " , .. ,' " , ','''', """""::;'\; t>:'f,:";;,i,';ff~~,~

of the delta-T measurements (obtained by sUbtract1ng,tirOi'~\1!ilft:I),:,;;;':>;~'>':fr:;;mtt~lh~
, ' , ' , ' , . , ), :.1;:t_I,~t;';;',J.))r

temperatures) may not fully meet the recollllllendlld ~CCI/.i'4CY-'8P~c~flc~tiOu •.',"",

The applicant is currently engaged in an invest1gat~o'koft1'le"C;c,uf:'~cy

of the de1ta-T tnethod presently employed, andwil,:\. ~nfQrm :the,taff, ",

of the results of this investigation prior to,issusncl\of,a construction
, " . , ,_. ,,"\' " ,,,.'" '•. ,.;._,"i

" '.::: :"

atmospheric stability (as defined by vertical temperature gradient)
.: i ...• '< '"1 .. , .. ". ~

. 'I::

,',

. ;:_~ h

pennit. The applicant has alsoconvj!rted fr01l\,5":"1ft1nut~ averaging

times to l5-minute averaging times as recommended in Regulatory

:'r.

Joint frequency di6tributions of wind speed and direction by

<-'".';, .

Guide 1.23.

were submitted for the offsite tower for the period August, 1972

to July, 1973 in accordance with the recommendations of Regulatory
, ,.

Guide 1.23. Wind data were ~asured at 130 ft and the sp,eds were ..
'.\.-.

reduced to represent conditions at 33 ft by the power law for wind
'.;. .' .. ".i:'J

profiles. Vertical temperature gradient was measured between 33 ft
' ..\~'

and 130 ft. Data recovery for this period was 90%.

Similar distributions were also submitted for the onsite

tower for the period November, 1972 to July, 1973. Wind data
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2.3.4

_re meaau1:'8d: at- 33 It and s:llllultaneous stability conditiOUll were

definedus1Dg'the delta-T lIIeasur-.ntll'on the offaite tower •
•

Data reeover:Yezeeeded the r'eeOllllleDded value of> 90%.

After ex'lIIi b. t 1Oi of alldsta submitted. the expected aecident

and annual avenge dispersion conditions for the site have been

evaluatedlly the staff using the 9110nths of dats frolll,the onaite tower.

These data provide thelllOst eonservative initial estialatea of

relative concentration values. These relative eoncentration

values will 'be verified once one full year of onsitedata are

IIl8de available to the staff. The applicant has agreed to provide

the additional data needed to permit this verif1eation.

Short-Terlll (Aceident) Diffusion Estilllates

In the evaluation of short-terlll (0-2 hours at the exclusion

distance and 0-8 hours at the LPZ distance) accidental releases

frolll the buildings and vents. a groWld level release with a

2
building wake factor. cA. of 1225 III was assumed. The relative

concentration value (X/Q) for the 0-2 hour time period which is

exeeeded 5% of the time was calculated by the staff using the IIlOdel
>

deseribed in Regulatory Guide 1.4 (Assumptions Used for Evaluating the

Potential Radiological Consequences of Loss of Coolant Accident
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for Pressurized Water Reactora - Ro..-ber

centration

moderately

speed of 0.2 m/sec. The relative concentrs.tion fo:r· tbeC)o,.abour,;,;;,•.
. ' '",' '. '.

time period at the outer boundary of;the,lUW'POP~1.t~.II,\~~i\1)\B:{"i~i:{~.~/,;jsWt:;0:

(3218m) was estimated by the staff tobe-l.a' x.10-:~~sec/.3>'The.-".~ 'c.::""
,..... -,: ',-,,'

staff estimated relative concentration at, the LPZ, fot; the, s",24,'IIOur'; '.
-4 3 ". . . . '..... ,.' - ,.':' -:

time period was 1.2 x 10 sec/.; for.the:1-4,day. ti.. ,period'.Wdlj,
-5 3 . -5.'

4.8 x 10 sec/m; and for the 4-30 day ti1l8 period waS 1.3 x·lO· ".','.. -,,', -- (j • ".' •

3
sec/m • ,'.'

These relative concentration values exceed the ap~lieant's . ,

design bases relative concentration values. presented,;I.n
, ,,',

, <'.J' .,' ,~ ~ 'j

Table 2.3-87 of the PSAR. The 0-2 hour value calculated'by,,·,.-

the staff is 50% higher than the design basis value p'roposed,by. " ..

.,; 0;

. l .' ~',

l •. "

the applicant. The greatest variation in values is for' the ~24:;::::)j

hour period where the staff' '" value ;I.s about a factor, of. 3· higher.,' ,;

than the applicant's value. The design basis values presented "') .. 'l,[

by the spplicant were based on meteorological obaervations __ at. -->'"

other TVA reactor sites and COmpared with 7.6 WJntha. of·offaite .i: '.

tower data avsilableat the time of the PSAlt subllittal., The·.:::,.'j:' .. ,

applicant has not _de any calculations using the ODlIite data.' "._."

In Section 15 of this report we have uaad our WJre couer-

vative values in ca.puting the offsite do.ea.
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"Joon8":Term {ROutine) D1ffudonEstfmates,

The highest offsitelUUlUlll average, relative concentration

value of L1"·x 10-:-5 aec/m3 for vent releases occurred at the site

boundary;.(1290m) 'southwest· of the reaetorstructu~es. The

:'applicant'hils 'used 7.6 1lIOnths of offsite tower data in the cal-

culationsand, !letermined a relative' c(lneentrationvalue of

. -6 3
3.0 x'lO . sec/m ata distance of l314m southwest of the reactor

structures. This difference in values can be attrlbuted to a

different., data' base for the analysis.'

ConcluSions·

The staff concludes thilt the 9 fIlOnths of wind data frOm the

onsite tower coupled with stability determinations from the

offsite tower are the .ost conservative data available and, therefore,

have been used in our analyses of atmospheric dispersion characteristics

st the site. These data were obtained using a 5-1Id.nute averaging

technique. Our concern over the accuracy of the delta-T measure-nt

used· for the determination of atftOspheric stability will be resolved

prior to issuance of a construction permit. Therefore, tbe relative

concentration values presented may chlmge somewhat with tbe use of a

full year of data in the analysea, and with resolution of the differences

to Regulatory Guide 1.23. The staff ,,111 exa.... ne' and evaluate the

resulta of the applicant's investigation of the....tters.
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At this time, the staff .believes that reaulting'eh,,8,'1ik

concentration values will not be IIillliflcant.".:~,.q.fftriu.;J:;'Hr';i,''.
.." '."~ ..:

" " .. "" " ,"'),'. ,: "

verify the relative concentration value.,whe*jll4d:f.:"~,.Uu.,qX~.·,~<
.~. .,'. ",,' "," , ,. :'. . <;. ,~, ,..'~

made available .and report our ,eva1uation;:f#:~.8UPlliilll!e1lt:::tC?i"tbi.~.;;:(::;;:,!
':' """', ' ,," ""\""::"",,:,,,:,,,,~<., ". ':::'>":'~:-?,,',':"':'<:,:""~~'\>:'~

The staff will also evaluate the perman~t:oiISite·\t_r,~~e.'that"",,'r"'>"

permit review.

Hydrology

Hydrologic Description

The site extends along the wlest,bank.of Gunte~v111•.'Lake<~' ,U;:')·

at Tennessee River Mile (TRM) 391.5,on.:a,pen;l,naula',between";',}'·",,,",,,,e

Town Creek Embayment and the lake. The drainage area of .the"; i:, .i"X/\"

Tenne6see River below Nickajack Dam and above the"eite.js,23.340,'i".",:
" ,

square miles. The immediate downstream dam' (TRM349),is "GuJitera'ri:l1e, ,

with a drainage area of 24,450 square miles andupatreamr"ahout:30,.,..·

miles is Nickajack Dam with a drainage area of:21,87D 8quar8c~'Ies."f.
'." .

" .' .,,:-.

There are 21 major reservoirs in the TVA system upstreaa of thei' f,"!

dU, 13 of which have substantial reserved flood;detentiOD',," ,i,":::')

capacity durinR the IIIlin flood seuon. In addition"there ,are six ;

major dams upstr... owned by the Almdl\Ull CoIIpany of AMric:a,':: ':1" r':.

(ALCOA). Although the ALCOA~ often. eontribute ,to n~ 're-,..:'h,':

duction, they do not bave specific flood detention capacity.

"
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Major flood: prOclueiq ,stol'lll8 are of the (',001 season, winter

type and of the W8m 8Ul11OD, hurricane derived tropical storm

, ,', type." A1though snowfall occurs'1n the watershed, individual

.snowfalls are:.nonially l1sht arid snowlIelt is not a factor 1n

", .

llI&xi1llUlll flood deterudnat1ons. Most major floods in the vicinity

of.;:the site have been produced 'by winter-type storms in the flood

seaeon months of January through early April.

Water supply is to be taken from Guntersville Lake for cooling

tower make-up at about 161 cubic feet per second (cfs). Average

daily streamfloW at the s1teis·eatimated to be about 38,300 cfs,

based on the stream gage upstream at South Pittsburg, Tenneasee

(TRM 418.1). Since regulation 'of the river by TVA has been in

effect, . the maximum daily discharge was 223,000 cfs on February 2,

1957, and. the minimum daily discharge was 2,900 cfs on November 1

and IS, 1953. The mini_ discharge waa the result of regulation

by Chickamauga and Hales Bar Resevoir (which have been replaced by

the NickaJack Resevoir). However, under normal operating condi tiona

there may be periods of several hours a day when there are no releases

from either OJ' both Nickajack and Guntersville Dams. Thill results

in surges that develop reversals of flaw in the reservoir, and

for short periods, ·flow at the aite can be in an upstreaa direction.
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Minimum plant floor elevation for all saf~ty r~lated structUre.

except the intake pumping station is proposed at elevation 629.0 feet

MSt (mean sea level). Normal full pool elevation of Guntersville

Reservoir is 595.0 feet MSL.

There are 15 public ground water supplies within 2000m1le radius

of the site, 9 public surface water supplies a~d 4 industrial,

users between Nickajack and Guntersville DaDE. Springs and shallow

wells in the genersl vicinity of the site are known to. supply local

domestic water users.

Flood Potential

The applicant has estimated a probable maximwm flood (PMP)

havin~ a peak. flow rate at the site of 1,160,OOOcfs which would

reach a maximum stillwater elevation of 624.7 feet JoISt. Coincident

wind wave activity could raise the lake level to 628.4 feet HSt.

This flood is based on the estimated probable maximum precipation

for the region ss determined by the Hydrometeorologieal Brsnch

of the National ~eather Bureau, and the sUgKested rainfall has been

applied to a verified runoff model of the·basin. The analysis is

Complicated by the conclusion that dams both upstream and downstre.­

of the site wuuld be incapable of safely passing such a severe

flood and could fail. For this analysis, the flood crest at the
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a:Lta woulcl be sua-nted by the failure clue to overtopping of

the ..rth eabanloaenta at Watts Bar. Chickalllausa. an-' Nickajack

D_. upstr..... However. the flood· level at the site would be

lower by about 2.7 feet clue to the overtopping failure of

Gunter.vUle Dam dOWllBtreaa pr:Lor to the fl(l•od crest reaching

the site.

The spplicant proposes to protect safety-related structures.

syst8lll8. and cOlllponents froa site drainage flooding caused by

a local probable 1118x1111J.. predpitation (PMP) condition by grading

the plant yard away froll all such fadlities and providing adequate

capacity drainage structures. The roofs of the safety-related

structures will be designed to withstand the maximum loading of the

site PMP (the loading i8 a function of roof drainage design).

The applicant also examned the 21 _jor da1ll8 above the site.

both individually and in groups. to determine if failure could

result from a seisll!1.c eVent concurrtmt with storm runoff and

create floods levels at the site higher than the PMF. The .ast

critical condition at the site would result froll the sssu_d

.:llwltaneous failure of Cherokee and Douglas DlIllIll due to an earth­

quake equal to about one-half of a Safe Shutdown Enthquake (SSE)

concurrent with a flood equal to about half a PMF. The flood

resulting froll. this event would cause the overtopping failure
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of Fort lDudoun. Wuts 18r snd Nickajack DUB. ·1biifloo4'l.....1>
.. ':..

at the site was estmated to be elsvation6l5 feet MSL..:__,:/1,:,:)

2.4.3

9.7 feet below the PMP level.

Low "'ater Considerations

',",! ;'•. -.

.' '. ':'~.I ,

Safety-related water requirements are est:l1ltated by"tbe ",;

applicant to be about 134 ds. To obtain tb1s8lllOuntof;v.teJ:ih"'::'?i:,;,:,~,;J}~I;~
." ;, ,0', ~:,,:,..., ."

at the intake pumping station. the mini_ Guntersville Lake :;',.;

level would have to be at least at ·elevation568.5 feet MSL. I ..."'J

If Guntersville Da. is 88s\lllll!d to fail. a flow rate of 900· elf.' i.e

must be available in the river at the entrance of·the intake \').,.

channel to maintain a water surface level of 570.3 feet MSL afl4

allow the required withdrlllfalo At the staff's request the ~ .:: -., ·.·_r

applicant analyzed severe droughca that could occur in'tb.'Tenna.aee.

Valley and concluded that under even the DIOst severe condlt1onli;

Guntersville Lake could be lIUIintained about elevation 568.:5' .:,h)';

feet KSL. For the postulated failure of Gunter8Vllle D8lll. the";

applicant conclUded that the minimum flow rate at the entrance

of the intake channel under severe drought conditions and without

flow augmentation by the upstream reservoirs that might DOt bGl;

available during a severe drought, would be sufficient to·meet";·

safety-related plant requirements. If consideration. is' given;-Co . -,
.',"~'':''.; ..?.;~:.....~';" ;.::.....,..•.

the applicant's upstream reservoirs, there· is 'added assurance/"';

.' ." ~

., !

"....
~,.:""; '.

,~i .' . ,,,.,
. '.', ;,'
, :' .. /'. ~

-.':" .'.
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that plaDt requir_te for safe shutdown will be Il2t under all

ccmdttiODll. Stored vater at prescribed min1al\.dl pool levels in

these reservoirs could provide 1,000 ds st the site for 1-1/2

years with no rainfall in the watershed.

Due to the operating procedures for Nickajack and Guntersville

Daas, there.., be periods of several hours a day when no releases

are made fro. either duo This results in surges that develop

reversals of flow in the reservoir, and for short periods, flow

at the site ean be in an upstream direction. At the request

of the staff, the spplieant evaluated the recirculation potential

between the intake aDd discharge for this condition. The appl1-

cant concluded, and we concur, that recirculation to the extent

of adversely affecting the safety of the plant is highly unlikely.

the conclusion is based on the fact that since a closed-loop

oooling sysee. will be used, the intake and discharge are very

sall in relation to the flow past the structures.

Because of the site location in a temperate climate, significant

..aunts of ice have not been observed to fora on lakes in this area.

This surface ice which may occur is prevented f~ entering or blocking

the intake puaping station by the location of the openings in the

front face of the structure. Additional assurance that icing will

DOt adversely affect the plant is provided since the openings are

21 reet below the noraal winter reservoir level.
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Ground Water
.c; :". . ,.... ~

, ', ;.:~
~' ,

'!herecipation.

Ground water at the sit.! is derivedpr1ncipally frOla' prl!i;.l;

is no distinct aqu1fer1ntheCh1eka.~88.'liii8~
stone at the 81te. the _jorityofthe groUnd,,~ter.floV,:~./::£'\"';l·j·:'i'

-.~:~'/::;'>.::'

through the residual soU overlyiilg rock paralleliilg: -th,e':to~gra~_••_1e.;••._•.:.·;.••,••..,.•..•,.•."."...-...:•..•.•.;.-,....:••.•_..:.,...,•.•.••.,1.:,..•,..:,'.•.'•..~,.'.'.•:_:,....••••,',....'.\.'.',;_•.'.;,.;,.

surface. Only minor lIIIIOUDts of water penetrate'the'ariihn'h~ujt ".<,.

limestone. The applicant's observations of waterlevellf :1If'e~

ploratory holes indicate a piezomet1:ic surface sl1ghtl,"8bove

the top of bedrock which slopes generally with the'topography-to­

ward the ':'0\ol'l1 Creek "'ba~nt (northerly) of Gunterv111e'tBke/

l . ".'

During the subsurface investigation of the site~ the applicant

found no indication in any of the eXploratOry holes of major';

solution channels in the Cbicamauga limestone.
. :" l: ..' ,.,.

No ground water

will be used in the construction and operation of the plarit~"" 1lased
,-

on the exploratory holes and other subsurface invest1gadOiis~'

." .
~,~' •.'~ ~ ~:,.'~'.'::'.>

the design basis ground water levels for all safetY-related structures
". "

except the intake PlJJIPing station will be two feet above bedrock.

For the intake pumping station, the design basis ground water

level will be 595.0 feet HSL; the full pool level for Guntersville

Lake.

The rate of ground water usage within a 20-lll11e radiusot' the

site is 8ll\1lll and in any event, if;! llOt pri.mar11y obtained f,rom the

'..'.
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2.4.5

2.4.6

belt of chickamauga Limestone in which the site 18 loeated be~

causoa of the" poor water-bearing characteristics ,of the, fo;r:mation

in 'this area. ' This. ,along with the hydraulic isolation of the

site due to Town Creek embayment .to the north and eallt and

Guntersville Lake to the:8outh. indicates that ,the effect of present

or future regional ground water develOplll8nt will be mlnimalto

nonexistent at the site.

Although evidence tends to indicate a very low probability

that, the accidental releaae of radioactive liquida could reach

any ground water users. the applicant will install a series of

six ground water obse~ation_wells down, gradient, from the site.

Water levels and radioactivity will be measured ,regularly and a

pump will be installed in one well to provide continuous water flow

sampling.

Technical SpeCifications

The safetY-related facilities that will be located where

flood levels could pose a threat, will be designed with flood pro­

tection features (water-tight penetrations. etc). Therefor~.

no special technical specifications or emergency operati~n require-

ments are anticipated to be needed.

Conclusions

The staff concludes that adequate flood design bases ,have been

provided. an adequate water supply can be assured for safety-related



2-21
.."'.

'i':~i,' .:
.',"

geological structures. including faults. in the iJlmedill,t_,site<

purposes. and plant

results of TVA's site imrestigationa. we conclude that,t:1lfI\'e "",0,0 ..

'" '. "" :.:" ""::':-:-::>";\""·',.',-';',,'"0:;,('
affect. or be affected by. regiona:J. ground vater,.s~p;u.e'*~';"'f!;~';"~'"';'cl",:\',_.

~ .:.\

2.5 Geology and Seia_Iogy ,:",

The staff has COlIpleted its revie""o~

engineering aspects of tbe Bellefonte. site.

formal report from our geologiealadviElor, the.U~;$,~,,~Qt91~4l~,;#~;Z;J(;f'_;f:,.;
. ":" -. ~", :',':,';'., "'/'::'.'::(,,',1,' ")::"::".-: '}~'~:f:~!S\~1,~~:TV~.7;::,:\"~:.\

Survey. Based on our review of the available mated"i"~C1l'dtti3::.tb.:",
. ' . _.' ,,'~' ",' , ' ""! ." "" .' -;,

vicinity that would tend to localhe earthquakes ol:ea~e·_near:):~Ul"face:

displacement at the site. We conclude that the fourtdat:i.on·bedrq""

is sound, of high quality, and capable of supporting, the .facilitY::

structures with acceptable margins of safety. There :,la· rio,s1gn1f:i:Ca~t;;;
,'.;:; , ' , .: .'·,>:~:i:~:·"'~:':,'>::"::',~i,,:"~.:~:,:;:~h::\{:'.

solutioning nor are there significant zones of deformat:i()l1-~~i;hri,'<,;"\:
." ' " ,..'" .'; .' '::"':,:.' :<.:-'":,,:"::;":.:>':"":'.'::,:,:.

the foundations of majt:lr structures. confirmatoryeval""t:(()n1?Y'9~Y·;.·";';
.'. .:: \<,,:}t;,.;;',:'~<:,::

adv:isor, the Corps of Engig.eers. of the stability ~~Categ()ry,l"~'f!"' __ ,,,.,

take channel slopes is Btill underway pending the results.()f,ll,dd{~~onal.

2.5.1

'. .. . ' " .

investigations. Our further coucIuafona and .those oJ, ou; {advtllo~~-l"'; , co,,,'.
.. , ,. :"t ::',:,: '~'l': ~':t·."·

will be presented in a supplement to this report. ," The ' foq~l1-8Aif,! '.

BWllDlSry of the geology and foundation engineering aspec~ll"ot;,tl1e

site.

Regional and Site Geology

The site is located on the southeast side of : tge BJ:mnI."SeqUB,~~hie '"

Valley of the Cumberland Plateau Sectich} of the Appalachian, '.' ,'",

",', .

. - ..
.:..':":,,,::,
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PlilteaiJProviDce. '"'Tb.evalleY follows :the'appro~dlll8teaxis of the

breached Sequatchie anticline. The valley was fOrllled after the upper,

mDre resistant sandstones were eroded from the crest of the anticline

"exposingthele8s resistant underlying carbonate'rocks. The Tennessee

River has entrenched itself to eley'ation +S70 feet near the81te with

the general elevation of the valley being about +630 feet. Low

monocl:lnal ridges reaching elevation +800 feet rise above the valley

floor. 'lhose ridges are formed by more resistant rock strata. One

of these ridges lies between the site and Guntersville Lake, the

shore of which is about 3000 feet southeast of the site. The

CuDi>erland Plateau bounding the Sequatchie Valley, reaches elevations

of +1400 feet on both sides.

The bedrock underlying the region in which the site is located

consists of limestones, dolomites, shales and sandstones that were

formed throughout the Paleozoic era in alternating environments

ranging from long periods of submergence and deposition to extended

periods of uplift and erosion. The Chicamauga limestone, which is

the only formation involved in the site foundations was formed during

the middle Ordovician era. The site region is believed to have been

physiographicallY high and therefore exposed to erosion since the

end of the Paleozoic era.

Although there were several periods of structural oeformation

during the Paleozoic era the period of greatest development of the

folds and faults -comprising the Valley" aDd Ridge Province (inCluding



tectonic activity since that time. ~ ;. .'. " ..'.~, ,-;.:.:

Movement of these plates produced a series of inbricatetltrust faula·
" -..'

.' '.

and rootless folds.

The fault bounded blocks strike northeast','8ncl d:lp' to thesoutbedt:.

The Sequatchie fault is the western DIOst of these thrust faults.,·,

Dominant regional bedding attitudes as reflected at the site strike

North 40"& and dip 17" to the southeast. Prominent joint. sets.',range
"I' .

from North 30" East to North 50' East and dips range, frOlll 70' to aof;

to the northwes e ,

The stratigraphy of the Sequatchie Valley' and the b0llcnding

Cumberland Plateau consists of nearly flat lying sandstone, shale,

."':,

.' ;.

limestone and dolomite representing normal stratigraphic sequenc~'.:'
, ..

A major exception is along the Sequatchie t1u:ust fault,which in ','

the site area places the Ordovician Chicamauga formation. in. contact '

with the Mississippian Fort Payne formation. The,Sequatchiefault

lies about 21/2 miles northwest of the site and.,dips'steeply,

,.
. '. >.I"., , •. ,' •.
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beuaatb, dle{s1.te"s6,'that iti1.s' at'. 'depth'(lf seVeraltho~aillffeet

beneath the' Bellefonte 81.te. Structurally the fault is located on

the northwest. asymetr1cal lialb of the, Sequatch1.e Ant1cl:lne.

1he ,topography 1n,the 1..ediate vic:l.n1.t:y of the sitli!slopea

DOrthwest, to the Town' creek !Idlayment. then rises in a series of law

knobs and ridges., To the southwest 'and northeast lie Dry Creek

ElIIbaymentaud Mud creek,l'illbayment. respectively. These laws wer·Co

formed by erosion along .:Ire 80luable belts of the lower Chieamauga

aDd Upper Knox Groups. To the southeast, betJrcen the site and

Guntersville Lake liea the IIOnoclinal ridge discussed earlier, rising

to elevation +800 ·feet. 'l'be site is underlain by from 2.6 to 35.8

feet of tesidual soil over about' 1400 feet of Chil:8lllauga limestones

and shales. ' Five hundred feet of the Chicamauga was penetrated by

borings at the site. Several IlIarker beds (six) consisting of mets-, '

bentonite volcanic ash;JhawEid good continuity between borings indicat­

ing absence of deformation beneath the site since before the middle

Ordovician era. ,Prior to submission of the PSAR, the aite had been
, ,

investigated by boringa, drilled on a 100 foot grid in the facility

site area,.", The' boring;; 1lJgaindieated that although there was some. '

ev1.dence:'ofao1ution acti~ty in .the upper III feet of rock, ,and, an

oceaslonal small ,void in the upper 10 to 20 feet, solution activity

,was oon-matent'beIOIi 20 feet. However, as units of the 'Chicamauga

are knowu.t:o be subject to '501utloningin otherareas,the applicant.

at the staff's request. drUledaddit10nal holes on a 50 foot grid
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Mountain region reveals significant difference8iiltheselS11i1e:i~

southern Valley and Ridge.

'",';

probability) for. any place in the southern Vall~Yiaiid,·R:i.d8.·'P~<:Iv1nc:e
• I,,, : • _', ""~,,: ~

Earthquakes have oc'curred 'with lenfrequenciyd;n,:the;;l':1 eawmt,ri ... ,:.;/1', <,.
" ".,,' "" ." ,.' """ , .' ,.'" '," .,j • . : .. ".,. ,." .....

.": ',." , "., ',' ., " ." ,"',;', ". {' ," ...:.'·,,·~~t~;;:;~~:::·q~~~~¢~
Prov:lnee than :In> the ,Valley 'and Ridge"';'Geo&!aph1ca1:l;Y"1;t¥r~,appeatil)'';';

. "" ,. ,, .' "::' ,.~·<.:',>~;;<;·:~".=.·~.·,~,i~'"~i'::;'?;}:;·»,·(t::!~
to have'been 'a tendency'; to~ cluliterinrfiofraet1Vity'dIl.:r.n~t~weilt',\;·;.X',·;/~;';i;2i

; .: ... : .;"..." . .' ,," ": ):;" '", .:".",:~~I,}:, ':,~':i~":";:,':'~2':{~;'<'~~':.;<';i~':F7f

zone in central Vir8~i"'; Similar elusterlng:b&8fbi~:'IlO~!A_n"
'":! !

.,' "
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~t...est:zOne,ui.:SO!JthJ:3l'0]'in' (BoUinget'.1973). On the basis of

htator1ci1.l11ct:1vity""wec~;L4e:r:theqc:cunence ofsn in~en8ity_VII

equally pt'Obable (a. 1011. ordet' of proabllity) anywhere in the .Piechnont

Provilice. 'lbe P1E!dmout Pt'ovince 1s about 100 .iles east, of the

. Bellefollt,eslte•.. 11lus. the maximum intensity VIl.earthquakes have

been the. cli:araeteristicux:lm1.llD event in that UN arid are no hazard

to the site. Historical earthquakes lnthe AtlandcCoastal Plain

have oeeUrt'ecf!in recognizable geographic cl~tet'a. One c],uster in

the Y:1c:inity. of, Cbarleston. South carolina, is associated with the

Northeast Georgia (Raritan) embayment, alth<)ughit has no. recognized

association with geologic structure. This is also the epicenter

region of the large intensity X HH earthquake of 1886. Because of the

correlation with the embaylllent and the spatial clustering exhibited

by historical syents (more thiln 400 quakes in the Charleston at'ea),

we have .accepted that near future earthquakes will also occur in the

NIle region. '-Thus, an earthquake in the Coastal Plain Province is

DOt expected . to. cause an 'intensity at this site that w111 exceed an

intensity.of approximately VI to VII.

'lbeSSE . intensity ·of,tbis site is based upon the following

considerations :

a. liear:,future.,earth~ in the Atlantic Coastal Plain would occur

in -g~r~ph1c clusters near Charleston, SClluth<;."olin,a. foUowing

the pattern tluIt,hss shown stability in .-ore than 200 years of

hUtodcal ,rec9rd.,



b.

c.

.,,·,:,:,.,.·,:r·,::::?~:~:',>~~t.:i(.f:;¢;'ftjf

~" .. .... ....•..... ::i[~~1
'!be lIIll][i1mIa earthquake in the Piedmont ProV:~,t&e8would:(~ea"m&x:ttllUm"~~(&;

. ' . '. ,.,',' :'-"":;i~(,"" '.~'.~:;

, ". ~":~"': . "", . "'."1

int_ity VII aDd would be at lea8t 100· 181188:to, the ,lite •.: .. ,...,.....>.•.
: . ,. "', .\:: i.?;),:i'~·~~·":::::;::·:'/

The IIIll][m. eIlrthqu8ke in the Valley and R:l.dse Proy~~e w;lll nOt·~;:;,..

exc:eedthe intensity VIII event of M4y 31; 1897 centered 1n'dli~:':/;~
.,."",.,.,:,,

County. Virginia.
c ...

d. The max:lJllum earthqualu! in the Appalach1an Plateau will. DOt· exceed .
• , ". ','.' .' """".", .1, " '. "

intensity VI.

Conslc;leration a. above wOuld result in a site intensity of VI';'VI!, ' , . \.<: . ~ .

by postulating a repeated occurrence of the 1886 Qlarleston. South

carolina, earthquake of lII8J[1muln intensity X. Conaideratioll c. would

result :in a site :intensity VIU by postulating a repeat of thlil 1895

Gilf!S County, Virginia, earthquake of maxmUlll intensity VUI. Based

on the above cQDSideratious the stEtff Vi5S the SSE aceeleration of

0.18g proposed to he used for this facility to be en adequately

conservative value.

There 18 no evlclenee of fault IIlOvement in the site reg.ion since,

the close of the Paleozoic era. Therefore, we conclude that surface
-,

faulting need not be a consideration in the site evaluation.

2.5.3 Foundst10n Engineering

All Category I strueturee except for the borated water storage

taIllrs rill be fouaded 01:1 bedrock.

the structuree. The liMstone has

'!'he; rock 18. adequate to support

3
an average denaityof ,160 Ibs/ft

aad unconfined collpres81ve strengths range ft01ll 8IUO pl!!i to 36.000

pai. DYQ8IlI1cprope!:t.~of the rock include POisSODS ratio of 0.31.

,.:.
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Youngs Modulus of 7.73 x 106, and bulk modulus of 6.64 x 106• There

are no deformation zones that would tend to weaken the foundation.

The applicant has ca.litted to geologically lIIlIp and photograph in

detail the w-alls and floors of the excavationa for category I

structures. The six beds of meta-bentonite will not be involved in

the foundation. The "orated water storage tanks will be founded on

Class 1 backfill placed after excavation into bedrock.

Class 1 backfill, which will be placed around all Cl:tegory I

structures, will be select material placed in 6 ineh layers and will

be compacted to a minimum of 95% of the maximum standard proctor

density at optimum moisture eontent. A minimum of at least one test

for each 2000 cubic yards placed will be perforllled.

We have evaluated the investigations performed and eonclude that

the foundation materials are adequate to support the facility

structures with sufficient margin of safety.

2.5.4 Intake Channel Slope Stability

Cooling water, including emergency cooling ",ater will be drawn

from Guntersville Lake by way of a Category I channel, exeavated

within a natural draw, extending about 1200 feet from the reservoir

to the intake structure. Soil will be excavated down to b edrock

surfaee 100 feet on both sides of the channel centerline. The soil

side slopes will then be cut back on a three horizontal to one

vertical ratio. A mid-channel trench will be excavated into bedrock

to inaure an emergency cooling water supply in the event of the loss
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of Guntersville Dam. The slopes will be designed for the following

conditions: sudden drawdowu; sudden drawdown plus 1/2 SSE; andS!;E- -'

plus normal pool. The slopes were anslyzed stllt1cally by the Modified

Swedish Slip Circle Technique. Slope behavior under earthquake

conditions (SSE and 1/2 SSE plus sudden drawdown) were evaluated using

pseudo-static slip circle analyses. The m1nimUJll factor of safety

derived from the analyses was 1. 8 for the SS~ and normal pool conditi,on.

To preclude loss of the channel resulting from a mechanistic type

failure, the applicant h2B committed to COIl8truct a 75 foo1: wide

ber!llll on each side of the channel which is excavation .in bedrock.

The review of the slope atability of the intake channel is not

complete pending the results of additional investigations and

analysis of laboratory test data being carried out by the applicant.

These investigations are primarily confirmatory and we believe that;

the design of the slopes is adequate. Final conclusions of the stllff

and our advisor, Corps of Engineers, on these inveatigation'J will

be reported in a supplement to this report.
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Figure. 2.1. Bellefonte Site Location.
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Topographical Map· f tit .o e Site Area
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3.0 DESIGN CRITERIA FOR STRUCTUllES, COMPONENTS, ItQUIPMBNT AND SYSTEMS

3.1 conformance with ABC General Design Criteria
~ ." " " :

The applicant has stated that the BeUl;'fonte plant w'U1 be
'.. ,':"

designed, eonstrueted, and operated in aeeordance with the

Commission's General Design Criteria for Nuclear Power Plants (GDC)
: : '..~', \

(Appendix A to 10 CFR Part SO). Each criterion is presented in

Section 3.1 of the PSAR. On the basis of our review of the doeu-

mentation supporting this eODlllitment, we have concluded that this

facility can bp- designed, constructed and operated to meet- the

GDC requirements.

3.2 Classification of Structures, Systems and Components

Table 3.2.1.2 of the PSAR identifies those structures, systems

and components important to saf~ty that are designed to withstand

the effects of the Safe Shutdown Earthquake (SSE) and l"l!IIISin

functional. These features (Seismic Category I) are required to

assure (1) the integrity of the reactor coolant pressure boundary,

(2) the capability to shutdown the reactor and maintain it in a

safe shutdown condition, or (3) the capability to prevent or

mitigate the consequences of accidents which could reault in

potential offsite exposures comparable to the guideline exposures

of J.O CFR Part 100.

All other structures, systems and componenta that maybe re-

quired for operation of the facility are designed to other than
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SeiSlBic Category I requirements. Included in th1B c.lassification

are those portions of Category I systems which are not required to

perform a safety fUIlCtlou. Seismic Category I structures, systems

and components, those ite.& i.portant to safety, are designed to

withstand the effec.ts of a SSE and remain functional, have been

identified in an acceptable maDDer.

The applicant has applied the American Nuclear Society (ANS)

classification system to those water and steam containing components

which are pa-rt of the reactor coolant pressure boundary and othe-r

fluid systems important to safety where reliance is placed on these

systems: (1) to prevent or mitigate the consequences of accidents

and malfunctions originating within the reac tor coolant pressu-re

boundary, (2) t~ permit shutdown of the reactor and its maintenance

within safe shutdown conditions, and (3) to contain radioactive

material. ANS Safety Classes 1, 2 and 3, correspond to Quality

Group A, B and C in Regulatory Guide 1.26 (Quality Group Classification,

and Standards, March 23, 1972).

For those fluid aystems identified in Regulatory Guide 1.26, we

and the applicant are in agresent on the application of the

Quality Group Classification System. The applicant has identified

in Table 3.2.2 of the PSAR those fluid systems important to safety

and the industry codes and standards applicable to each pressure­

containing component in the systems.
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Piping and inst~tation diagrams identify tbe boundarylim1~.

of each classification group within the fluid sy.t... Pres8ure
. .

retuning components in fluid systems within the b\lUlldarle8: of the

applicant's Safety Classes 1. 2 and 3 will be huilt to Illeet' the

requirements of the applicable codes. Conformance withauchc04...

is an acceptable basis for meeting the requirements of General

Design Criterion I and provides reasonable assurance that the plant

will perfot'DI in a manner providing adequate safeguards to the

health and safety of the public.

3.3 Wind and T,rnado Design Criteria

All facility category I structures exposed to wind will be

designed for a 95 mph basic wind 30 feet above grade with a 100-

year pe~1od of recurrence. In addition, these structures will

be designed to ~esist a tornado with a maximum rotational plus

tra1:18lat1onal wind velocity of 360 mph and a maximum depresauri-

mt10n loading of 3 psi in a period of 3 seconds. Appropriate

tornado-generated missiles have also been postulated in the design.

ASCE Paper No. 3269. '~ind Forces on Structures" (Reference 20) ia

being utilized to determine the loadS resulting from theae wind and

tornado effects.

Also, structures are to be arranged on the plant site and pro-

tected in such a manner that a collapse of structures not designed

for tornados will not affect those designed for tornados.
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The use of these load:l.ng criteria provides reasonable assurance

that, in the event of wind or tornados, the structural integrity

and safety function of Seismic Category I structures will not

be impaired by the specified environmental forces. Conformance

with these criteria is an acceptable basis for satisfying the re­

quirements of General Design Critedon 2. We conclude that the

applicant's wind and tornado des:l.gn criteria are acceptable.

3.4 Water Level (Flood) Design Cr:l.teria

All Category I s t ructnrrea will be designed fo&: bouyancy and

static water force effects associated with the probable maximum

f'Looc' (PMF) water level discussed in Section 2.4, Hydrology. The

additional forces due to wave runup will be included in the design

of the Intake structure, which is the only Category I structure

subject to such conditions

Conformance with these criteria is an acceptable basis for

satisfying the requirements o~ General Design Criteria 2 and 4 as

related to environmental design basis for structures.

We conclude that the use of these design loading criteria pro­

vides reasonable assurance that, in the event of flooding, the

Category I structures can be expected to withstand the specified

environmental f~rces without impairment of their structural in­

tegrity and safety function.
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3.5 Missile Protection

The effects of a spectrum of tornado generated missiles and

those generated by rotational IU8chinery or pressurized components,

have been considered in the design of essential structures and

vital equipment and system$. the applicant has assumed that a

tornado having a rotational velocity of 300 mph and translational

velocity of 60 mph could generate the following tornado lIissiles:

(a) A 2-inch x 4-inch x 12 foot boud having a density

of 40 pounds per cubic foot at a velocity of 300 mph

end-on:

(b) A 7-inch x 9-inch by 8 1/2 foot crosstie having a density

of 50 pounds per cubic foot at 300 mph end-on:

(c) A stf>el pipe 2 inches in dillllleter by 7 feet long, end-on

at 100 mph;

(d) An al;.tomobile weighing 4000 pounds at a velocity of 50

mph and no higher than 25 feet off the ground.

1n response "to our r"quest, the applicant has expanded the missiles

spectrum to include the following items:

(a) a utility pole of l3.5-inch diameter x 35 feet long with

density of 43 pounds per cubic feet;

(b) a I-inch diameter steel rod x 3 foot long with a density

of 490 pounds per cubic foot;
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(c) a 3-inch 8ch~:;lw.e 40 x IS foot long pipe with a density of

490 PO~8 pe~ cubic foot;

(d) a 6-inch 8chedule 40 x IS foot loug pipe with a density

of 490 po~e per cubic foot;

(e) a 12-iuch schedule 40 x 15 foot long pipe with. density

of 490 pounda per cubic foot.

The applicant' 8 method of analyei", given in Section 3.3 of the

PSAR is based on the mathl!llllltieal model presented by Bates. et a1.

which in turn. utilizes Roedter's studies of the tornado which

occurred at Dallas, Texas on April 2, 1957. The resultant missile

velocities and heights determined will be used to design missile

protection for essential systems and components exposed to the

damaging effects of tOnk~do missiles. The assumptions used and

subsequently the results of the calculation are similar to those

for recently reviewed and approved ~eactor plants. ~e conclude

that the facility will be adequately protected against tornado m1s~iles.

The applicant has proposed design criteria in Section 3.5 of

the PSAR that will be used to assure protection of safety related sys­

tems from missile damage due to failure of pressurized liquid or

gas storage systems. We conclude f~olll our review that these criteria

are adequate to protect safety related systems from missiles that could

be generated due to the failure of components containing stored energy.
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With regard to th.. potential of missiles originatina

main steam turbine during overspeed conditions, the applicant;'_"",·

indicates that the following control syst_ will be provided,',:

to preclude excessive overspeed of the turbine.

1. A c01lventioual .eebanical hydraulic control omC) 81.tea.

utilizing hydra'.J1ic-servo-valve controlled power pistoaa

as the final control elements for positions of the steaa· . :

flow control valves. The cQllIlISnd silPlal to the8ervo--valveit s;:

is generated at the speed governor. In add:l.tion. anWtilll·: .'.

pressure limiter and a pair of vacuum li~ting devie.. are

also pl'ovided. The fotlllel' will pl'event the openins of the ., - ,

control valves on 108s of ... team pressut'e. while the lsttel"
. ,~,

will provide full closure of all control valves at 'high turbine

back pl'e&SUl'e. "n 1

2. A turbine pl'otection system (TPS) will utUize two overspeed;-'.,

govemors consisting of spring-loaded bolts with eccentric·" .:.

cantel'S of gravity. to protect the tUl'bine against e2Ce881vi!

overspeed. The overspeed governors are sequentially set to

oparat.. at 110 and 112% of r'at ad speed, and can be on-line-; ,.

tested periodically to ensure system operability.
"'.1

Irrespective of the above discussed overspeed protection .syst~,
.", ,. ,

the applicant has also indicated that the fncility arrangeaent pro~
J") "I,',".':';; '/..:.

vides a low probability that the essential safety related coaponents . '.
." •• ' "/."" < ,',:, '., .:' !j'~:;

.'Dd structures would be struck by a turbine ~g81le.
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Thepotent!alda1ll&ge that could be caused by a missile in the

immediate vicinity of, impact on concrete targets will be determined

by the use of the Modified, Petry FOI'IDUla (Reference 24). In the

Case of steel tarll;ets, fOrDlUlas developed by the Stanford Research

Institute (Reference 25) for estimation of penetration of missiles

will be used. The overall structural response of the target when

j,mpacted by a lIIissile will be evaluated by methods presented by

Willi_on and Alvy in a paper, "Impact ]Ufects of Fragments

StdJdng Stru,ctural Elements." (NP-65l5, 1957).

The use of these design bues and criteria for Illiss11e

protection as discussed above provides reasonable assurance that,

in the event of the generation of the postulated missiles, the

resulting loads and effects will not impair the structural

integrity of category I structures, or result in any loss of required

protection of Clltegoty I systelll9 and components contained by such

atructures. We conclude that confot'lllance with these de8ign loading

criteria is an acceptable basis for satisfying General Design

Criteria 2 and 4 and that acceptable missile protection can be

provided.

We are currently performing a generic study on the matter of

turbine missiles. The results of this study are not yet available,

however we exp~ct that these results will confirm the adequacy of

,the facility 'design. 'When the result~ of the study are available
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':>:'" ,;-;~(Jn;;::';:~],~"j~l',
'.'..:-' ," "." -

3.6

we will evaluate the iJlpact on this facility and'liaddittP1'ili1'
'" < .' '•• " .:. _ .~r.f: :'~~~ : ',~~: i::iN;:'1(" ,><~,

tection is ~equired beyond that already afforded bythe,,,,afet:yrel,at~ci:,:,'>;:
: ~:,:. ::.', .-J; .r.;.: !~: . ~:;;' ;ZV ,\. :':'(,:'.', ::,: ,"".;..' "."', '",

snruc tures , then we will ~equire appropriate Changes.''',',>'W,j:/{':

Postulated Pipe Breaks Outside Containment "" ,,: bh,>i" ";<;;~~';:~~f:"
.,' "'0."" "," ..:.':·;t:i:: j..,.;.~; '"."::/::'S:i'>'<,:~,.

systems to preclude such events as
". ' ... ':

pipe rupture outside of contain':""
. ", ;'," ".;: ,"j..- :,' ','. ,.

:.>

ment from adversely affecting ssfe shutdown. The,systli!Dl8,4nd,c9JIl'"'
'.~" . '.' "', .. , '.,

ponents ~equired to mitigate the consequences of each postulated
, . .' ,','.0 :": '. •. ,, ',;

"-',r,

~:'., < ."

pipe break, including safe shutdown to cold conditionll.,~g"be

identified and will be aeparated into reduodant trains and encloaed

in suitably designed structural areas to protect th", redundaql;" trains
. . ',,: .',,:-.,:,N : ."

from common failure modea due to a postulated pipe break. The '
I" ~'., .r ,.',\ ~ ~

• ~ L ,

identified redundant trains will be designed to ensure adequate safe '
. ". '....,. ;'·i .<

'.~'

,',"-

i'·

shutdown capability in the event that the pipe break accident involves
'~.. " .

one of the redundant trains coincident with a single aetive, failure

in the remaining train.

The applicant's cOlllllir.ent regarding the design of piping

systems will adequately conform to the c~iteria set forth in our

JUly 12, 1973 letter to the applicant. We- conclude that the

desLgn criteria and basis fo'r the postulated pipe breaks outside

containment a~e acceptable.
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3.7 Pt:otectiou Against Dy!undc Effects Associated with the Pos.tulated
Rupture of Pipins

The applicant's criteria to be used for identifyiO$ high energy

fluid piping and for postulating pipe break locations, break orlen-

tations and break flow areas will be consistent with the criteria

set forth in Regulatory Guide 1.46 (Procection Agaiost Pipe Whip In-

side Containment, Kay, 1973).

tbe provisions for protection against the dynamic effects

associsted with pipe ruptures and the resulting discharging coolant

provide acceptable assurance that, in the event of the occurrence

of the combined loadings illlp08ed by an earthquake of the magnitude

specified for the Safe Shutdown Earthquake (SSE) and a concurrent

Bingle pipe break of the largest pipe at anyone of the design basis

break locations, the following conditions and safety functiona

will be accomodated and 88sured:

1. The design bssis Ioss-of-coolant accident will not lead to

multiple failures of piping, that could aggravate the con-

sequences of a pipe rupture.

2. The reactor slIIergency core cooling systems can t-e expected to

perform their intended function.

3. Structures, systl!lllll IlDd components important to safety will

be appropriately protected.

'lhe analytical llethoels and procedures that will be ulled to

dete~ne pipe _tion subsequent to rupture and the pipe-whip



.' -,", '.'

. " ,

':.-'(';~,/:~~r~' \~'.:

On the basb of our review, we hliV'e concluded thattbe,ctlte'r:l:a

that will be used for the identification, de.ign' andauly.t.' ;'of"

. . -: .' .. '. :

designed to withstand the resultant loadings in aecordanctt-v.U:JL,'

acceptable criteria.

, , '

piping aystelllB were postulated breaks may oecurare llCC.Ptabl.~I.~d

provide an adequate de81p basiB in _eting the applicable require,;. ,

menta of General Dedgn crt teds I, 2, 4, 14 and 15. '." .',

3.8 Seismic Design

The input seisldc design response spectra (Operating Dulac,Barth­

quake (OBE) and SSE) and the damping valuea applied in thedeaiau

of SeiS1dc Cstegory I structures, sye tl!lllll and c~onents are In!-

accord with the poaitiODB in RegulatQry Guide 1.60 (fleaign'haponae

Spectra for Nuclear Power Plants, January 1973) and Regulatory:.

Guide 1.61 (DlllllPin& Values for SeisBdc DesIgn of Nuclear Power - ,

Planto, October, 1973) respectively.

The synthetic time h1etory to be used fQr the design of

Cstegory I plant cOllPOueu1:s and equiplMnt is adju.ated in ampUtud!!

and frequency to envelope the response spectra defined in the

Regulatory Guide 1.60.

All Category I structures except the borated wat~r storage

tanks are founded on rock and the IUIIPed-sol1 .prins aPproach is

;-':10
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. used to account for the sOU-strllcture interaction effects. For

the soil-supported borated water tall\s, tha lumped-soil spring

approach can be used provided that the applicant submits additional

supporting information prior to issuance of a construction permit

to demonstrate the similarity in soil properties, depth of soil

medium, fundamental frequency, and other characteris tics between

the borated water tank structure and a diesel-generator bUilding

whose adoption of the 1~ed-80il spring method for soil-structur~

interaction analysis has been justified. lbe applicant will submit

this additional supporting infonnation prior to issuance of a I

construction permit.

Conformance with Regulatory Guides 1.60 and 1.61 will provide

reasonable assurance that for an earthquake whose intensity is 0.09g

for OBE, and 0.18g for SSE, the resulting accelerations and displace­

ments imposed on Category I str-lctures, systems, and components are

adequately defined to assure a conservative basis for the design

of such structures, systems and components to withstand the conse­

quent se1Bm1c loadings. We conclude that compliance with these

Regulatory Guides is an acceptable basis for satisfying the provi­

sions of General Design Criterion 2.

Modal response spectrum multi-degree-of-freedon and time

history methoda form the bases for the analyses of all major

Category I atrueture, syst_, and components. Governing responlle

parlllll8ters are COmbined by the square root of the sum of the SCl\1ares



3-13

to ob t.aLn the modal maxi·...s when the lllOdal response spec.trwa·.·.

method 1.11 used. The absolute sv.m of .lllOdal reBP01I8B8,are uaed,

for closely-apaced modal frequencies. The square root of the. ·'.c"

sum of the squares of the !Md·". co-direct:l.ollal respODIIl!8 are ','

used Ln accountIng for the three COlllPODents of the earthquake

mot1.on. Floor response spectr4 inputs to be used forde8ign 8114,'

test verHicationof structures, eysteDlS, and ca.ponents are

generated from the ti:De history method. Vertical se1sldc-syste..

dyD.Slllic analyses are employed faT. all structures, systelllB and

components where analyses sboV significant structural amplificatiODB

Ln the verticsl direction. The system and sub-system analyses

are performed based on elastic theory •

We conclude that the seisldc analysis utho;is and procedures

proposed by the applicant provide an acceptable basis for sys~e.

and subsystem seismic dedgn.

,,. ,r
~.".-

.' ',
l ,: ~.~.;

The il18tallat1.on ofsei8l1dc instruments in the reactor contailllllent

structure and at other Category I structures, systems and components

as proposed by the applicant constitutes an acceptable program to

adequately record data on seismic input of ground motiOD as "all

S8 data on the seismic responses of major structures and syatelllB.

The type, number, locati~ and utilization of seismic 1n8t~ntation

as defined by the prograa cOIIply with the recoanendstions of the

proposed Revision 1 of the Regulatory Guide 1.12 (lPstrUlllelltation.

for Earthquakes Draft 3 datlld 1/10/74).
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We eonelude that the eeiall1c inst~tatioa progr_ propoeed

by the applicat i.e acceptable.

B!!isn CatetorY I Structuree

Prt.a!I Coacr.tll CoQt.ta.eQt

The prt.ary coatau-aQt structure will be a cyliQdrical structure

with a shallow do-.! roof, aQd a fouOOaUon dq anchored with

preetreeeed grouted rock anchors 1Qto a li_etMe rock foUlld.tion.

A coMtructioa jo1Qt separatee the PrUlary contailllHD.t fo_dation

=ing and the interior concrete base slab. The cylimrical portioQ

(hoop and vertical) cui the dOIlIlI are prestreseed by a~et teraaioQiq

eyetem with UQgrouted temoM. The fo_datioQ riQg iIJ cOlIVention­

ally reinforced and aleo eerves as the foundation for the secondary

conta1QlIIeD.t. A continuous acceee gallery is provided beneath the

ring elab for eccees to the vertical temons, which are anchored

directly into the foundation rock.

The pr:1Jllary contaimaent structure will be designed in accordance

With the Propoeed Standard Code for Concrete Reactor Vee.els aQd

Containments, ACI-ASKE (ACI 359), 1973 edition ae modified by condi­

tione set forth in our september 14, 1973 lett~r to tbe applicant.

Since the Code ie pr~ently issued for trial uee, the applicant bas

included in the PSAIl a list of deviatione. corrections, llIOdifications

aQd clarificatione to tbe Code which are acceptable aQd do Qat .ub­
etantially change the level of conservatism of the proposed code.
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Since the COde baa not been fotllli&lly adopted. the appiicant -_..'.'.',

perldtted to use TVA General Conctructlon Specification' No>iG2'~'

for plain and reinforced concrete in lieu of the requirementili:Of';';Y';

the ACI-ASHE Code.

The static analysis for the conta1Jmlent ehell will be' ballled'blt'"

thin "hell theory with elastic material behavior. The Unit's

element _thocl will be utilized in analyzinS the prilllllry aM

seconclary conta1nmomt foUDdation ring. a portion of the cyl1ncler

walle. tendODs and grout. and the surrounclinS rock.

The applicant has perforaecl full scale tests of the prestressed'"

grouted rock anchors at the plant site to confim the feasibUity'

of anchoring the vertical prestressing tendons from the containment

struc,ture directly into the rock foundation. Theae tests have' been" .

used to determine the min1mulll height of grout column. to verify that·, ;

the ~ssumptions used in the design are conservative. to deteraiue

that the anchorage is unaffected by cyclic loading and to determine

tbe rock modulus.

The liner design for the containment is s1m1lar to those

previously accepted. TeBtB. aB outlined in Appendiz 3.8Aof the P~AB..

will be conducted on simulated aodels of the liner plate and vertical

stiffener assembly to determine the shear and pullout capacities of

the ansle anchorage.

Prior to operation. each containment will be pubjected to an

acceptance teat in accordance with Regulatory Guide 1.18 (Structural

-s
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Acceptance Test for COucrete Primary Reactor Containment. 12/72)

during which the internal pressure will be 1.15 t1Jnes the containment

design pressure. In the first containment structure tested. strain

lIIl!asurementa in the concrete will be determined at the critical

locations of the f1tructl,lre.

In addition to the documents mentioned above. the construction,

testing and quality control will be balled on Reg\llatory Guides 1.10.

(Kechanical (Cadweld) Splices in Reinforcing Ban of Category 1

COncrete Structur~. 1/73); 1.15, (Testing of Reinforcing Bars for

CPtegory I Concrete Structures, 12/72); 1.19. (Non-destructive

Examination of Primary Containment Liner Welds. 8/72); 1.35.

(Inse1"Vice Surveillance of Ilngroueed TenOO.,s in Prestressed

Concrete Containment Structures, 2/73); and 1.55. (Concrete Place-

mant in Category I Structures, 6/73).

The criteria used in the analyala. design and construction of

concrete containment f1tructures. to account for the loadings and

conditionfl that are anticipated to be experienced by the structures

during the service lifet1Jne, are in conformance with acceptable

eodes , standards, Regulatory Guides snd specificlidons.

The use of these design criteris defining the applicable codes,

standards and specifications; the loada and loading combinations;

the design and analysis procedures. the structural acceptance

criteria; the materials. quality controls aod special construction

techniques; and the testing and inservice sU1"Veillance requirelllento.
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provide reasonable assurance that, in the event of winds, tornados,

earthquakes and various postulated accidents occurring Within the

contai_ent, the Se1slll1c Category I contailllllerit strue'tureiiWiil'

withstand the specified conditions without impairment of their

structural integrity and safety function. Conformance with theae

criteria constitutes an acceptable b~ais for satisfying' the require-

ments of General Design Criteria 2, 4, 16 and SO.

Containment Internal Structure

The containment interior structure consists of a concr~te shield

wall surrounding the reactor, secondary shield walls' surrounding

the remainder of the nuclear steam supply system, a refueling canal

and other structural elements such as floors, walls, columns, and

equipment supports.

The internal structures will be designed in accordance with th~

ACI 318 Code, 1971 edition, for concrete and the AISC Code, 1969

edition, for structural steel.

The applicant has considered all the loads which may act on the

structure during its lifetime, such as dead a~ live loads, accident

induced loads including pressure and jet loads, and seismic loads.

At the request of the Regulatory ataff, the applicant has revised

the load combinations and acceptance criteria used in the design to

be in agreement with our position on this matter.

The design of the interior structure will be:evolved through a

series of stages. First, various structural cOmponents will ,be

, ''i: ,
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lln&1yzed and de8ip.ed 1Ddividually for gO'leming loading combinations

vith 81mplified assumptioDS of geometry and boundary conditions.

Subsequently. the interaction effects of the structural components

vill be investigated.

The use of these design procedures and criteria provides reason­

able assurance that the Category I containment internal structures

vill withstand all the specified design loads (including those due to

earthquakes and various poa~ulated ~cc1dents occurring within the

containment) without impairment of the structural integrity and

safety function. Conformance with theae criteria constitutes an

acceptabl~ basis for satisfying the requir~ents of General Design

Criteria 2, 4, 16 and 50.

Other Category I Structures

Category I structures other than primary containment and its

interior will be built from structural steel and reinforced concrete

members. The secondary containment stru~ture will be a conventionally

reinforced concrete shell. All other structural components will

consist of slabs, walls. beams snd columns. The design method for

reinforced concrete will follow thst epecified in the ACI-318 Code.

Structural steel components will be designed in accordance with the

AISC specifications.

The various conditions uaed in the deFign of these Category I

structures will include an appropriate combinati~n of loads likely

to occur during normal operation or shutdown. and during postulated
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position on this matter.

The use of these design criteria will provide reasonable'"

accidents and earthquak.ea. At the request of the B.e&u1atoij'staff .\~£}::: '

~he applicant has revised the load comb'1natloQa aadaecept~.

criteria used in the design to be in agreement with the ~taff's

assurance that the category I structures will withstand all the

specified loads without ~irment of their structural integrity

and safety funGtions. Conformance with these requirements constitute

an acceptable basis for satisfying the requir~ts of General Design

Criteria 2 and 4.

3.9.4 Foundations and Concrete Supports

The foundation for the containment is discussed in Section 3.9.1.

The two borated water storage tanks are supported on reinforced

concrete ring foundations on highly compacted backfill and placed

on sound base rock. All other foundations for category 1 structures

consist of reinforced concrete slsbs on rock.

The foundations will be designed in accordance with the ACI-3l8-71

Code.

With the reservation noted in Section 3.8 on soil-structure inter-

action, the use of the above design and analy~ical methods constitutes

an acceptable basis for satisfying the requirements of Getteral Design

Criteria 2 and 4.
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Mechanical Slat-s aM Co!!!ponents

Dynamic S,stea AIl.a11s1a and Testing

The applicant will conduct a piping vibration operational

test program in accordance with the ASHE Code, Section III, par.

NB-3622.3 and NC-3622, which requires that the designer be respon­

dble by observation under startup or initial operating conditions,

for ensuring that the vibration of piping systems is within acceptable

levels. A preopetational vibration dynamic effects test program

will be conducted on all ASHE Class I and Class 2 piping systems

and piping restraints during startup and the initial operating

conditions testing.

The tests will provide adequate assurance that the pip~ng and

piping restraints of the system have been designed to withstand

vibrational dynamic effects due to valve closures, pump trips, and

operating modes associated with the design operational transients.

The tests, as planned, will develop loads similar to those experienced

during reactor operation and are consistent with recent Regulatory

staff positions concerning preoperational piping dynamics effects

test programs. Compliance with this test program constitutes an

acceptabl.e basis for satisfying of the applicable requirements of

General Design Criterion 2.

Dynamic testing and analysis procedures will be implemented

to confirm that all Category I mechanical equipment will function
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during and after an earthquake of magnitude up to and ll!1Cludia;

the SSE. and that all equipment support structures are adequately

designed to withstand such aeislllic disturbancell.

Subjecting the equipment and its supports to these dyaaic.

teating and analysis procedures provides reasonable assurance

that the Category I mechanical equipment as identified. in tbe PSAll.

will continue to function during and after a se1.8ne event. and

the combined loading imposed on the equipment and its supports wUl·

not exceed applicable code allowable design stress and strain

limits. Limiting the stresses of the supports under such loading

combinations provides an acceptable basis for the design of tbe

equipment supports to withstand the dynamic lOads associated with

seismic events and operational vibratory loading conditions with-

out gross loss of structural integrity.

implementation of these dynamic testing and 8nalYsie procedures

constitutes an acceptable basis for satisfying the applicable

requirements of General Design Criteria 2 and 14.

With regard to flow-induced vibrational teating of reactor

internals for this facility. the applicant has stated that if one

of the Bellefonte reactors is the first of the B&W 205 fuel assembly

.' ,.

reactors to be ready for hot functional testing then it will be teated

as a prototype reactor in accordance with Regulatory Guide 1.20

(Vibration Measurements on Reactor Internals. 12/71).
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If the ataff baa IICcepted aDOther 205 fuel asaembly reactor as a

sat:lJJfactory prototype before th1l:l facility ia ready for hot functional

t ..tiQa. the applicant will pedont additional confirmatory vibration

teatinl aDd aubHquent viaual iupection on both units 1 and 2 as part

of the preoparat1ollal teats to provide added confirmation of the

capeb11ity of the structural e1eMnu of the reactor internals to

sU8tab f1ow-iDduced vfbraU.ons. The proposed progr.. :l8 cone:lstent

with lesulatory Guide 1.20.

We will revi. at the FSAR stage the preoperational vibration

teat progr_ propoeed by the applicant to verify the deaip adequacy

of the reactor internals under loading conditions cClllparable to those

experienced during operation. The cOlllbination of tesu, predictive

aDAlysis. and poet-test inspection will prOVide adequate aseuranc8

that the reactor internals can be expected to withstand fl_-induced

v:lbrat1ons without loss of structural integrity during their service

lUet_. 'lbe preoperational v:lbration teat program will be performed

in accordlUlCe with Regulatory Guide 1.20 and as such constitutes an

acceptable basis for de-onstrating the design adequacy of the reactor

internals in satisfying the appl1cable requir_nu of General Design

criteria 2 aDd 14.

The applicllllt will perform a dynamic system anal,a1s of the

reactor burnais and of the broken and unbroken piping loops. The

dyne:lc syst.. analysis will be perfonled to provide an acceptable
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basis for confirm.a,g the atructural desip deqaacy of tba r_ctft'

internals and the umroken pipius loop. to wiebtaDd the COI6tIUI4

dynamic effects of the postulated occurrence of a LOCA ailtle ..t•.

shutdown earthquake.

We have reviewed the analytical _thoU ducribed in IW i'optcal

lleport IWI-lOO08 (Part 1 - luctor Intamale Stt•• 'Deflect:lOid:ha

eo LOCA and " ........ Bypathetied Earthquake, 6/70). Ve f:but that

an aDdy.t. U.1DB theM _thode will provide ade,..te ...unUlCa t"t

the ~ined .tt_. aDd atra. in the C01Ip011eQt. of the reactor

coolaut syat_ a. reactor iDtemala will not exceed tbe al1.anbl.

spedf1.ed 1:Q Appendb: ., to the ASHE Boiler and Pre.eure Venal COde.

Seee1.oQ III. In additiOll, the reau1tina deflectione or di8placelMllte

of au,. .tructural e1.-enu of the reactor internal. will not distort

t:be react:or iDtemals pc.etry to the eXLent that core cool:bl; wOUld

be blpaired.

'lb....ranee of structural iDtegrity of the r.eactor intema1Jl

",."
--I,

, ,.",~, .."

.,,') ....',:-:<~

UlIlkr the postulated SSE .. the _t aevere LOCA conditione proviclee

addfld confidence that the dea. can be expected to vtth.taJlll e

spec:tr... of l ••er pipe breaks aJlll .ei....e loading co~inat1one.

We have concluded that the l18e of the proposed aulytical techniquu

vill result iD an acceptllble structural d..ip for the Bellefonte

1 -.fld 2 reactor intemala.
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3.10.2 AStlE Code cta.. 2 .... 3 e-pmflllts

.411 C&teaory I .,.e_. COIIpOIl8llta aDd equipMne outside of

dae reaceor coolfllle pr_sure boundary will be duisaed eo suatain

no.w.l loacl8. andctpaeed transients. die Operatilll B..is Earthquake.

aud ebe Safe Shueclaft lanlaquab within deatan l:l:a1t1 which are

coasue_t wieh ebaee outlined in Reaulaeory Guide 1.48 (Design Limits

audLoadfng COndie:lona. 5/73). 'l'be apecified d_ian bad. coabina.ions

of loadinl as .pplW to Lbe duip of the safe.y-related ASHE Code

Clsa. 2 and 3 preaaure-retaining coaponents in Category I syateDlll

provi.de rea_ble a..unnce that in the evBllt Ca) an eanhqualce

should occur at the ai.e. or Cb) other up.et. _rgen~' or faulted

plant tr8DII:l.enti .hould occur during nonaal plant operation. the

resulting cOlllbined str..... imposed On the sy.teID compon8lltl are

not expected to ezceed tbe allowable design atr..a and strain limits

for the _terials of cOnlltruction. Limit1118 the strBlses under

such losding cOllb1nationa provides a conserva.ive basis for the

design of the aystetl COJIPOnBnts to ",i.hstSDd the IIlO8t adverse combina­

tions of loading events without gro.s loas of structural integrity.

The applicant I. design load combinations and associated stress

and deforutioo lildes specified for all ASHE Code Class 2 snd

3 cOMpOnents cODstitute au 4ccept4ble baais for design in satisfying

General Design Criteria 1. 2 and 4.

The applicant will develop and conduct component test programs.

suppl_ted by _lyt1esl predictive methods ",hich will provide
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adequat.e uaurllDCe t.hat. AlDIE Code Cl..s 2 u4 3 ae:tiva ~a .. u4

vdvea are capable of withst.eding t.he , ....eel lou. .aaociated

with No~. Upset.. I!IIergency Md Faulted p1aJ1t ~t1o_w1tbout

loss of st.ruct.ural i~earity and of perf~ the "active"

funcUon \1.e. valve cloaure or opep1nl> UIId.er coacIitloaa' Pd

coSUlat.ions of condit.iOllS cOliparable to those ezpectecl vhe.a

safe plant. shutdovl:l is t.o be effected or the coueequeDCea of an

accident are t.o be lldtigated.

We have concluded that the progr8lll propoaed by the appltcqt

will provide reasonable assurance of ptmp u4 valve operability.

In addition, the applicant, who ia an active participant in current

industry progr8lD8 for codes for the design of ptDIPa and valves. will

re.ain cognizant of industry efforts to identify potential generic

operability problems.

The design and inst.allation criteria for ASHE Class 2 pressure

relief devices will be in accordance with the acceptable rule& of

Subsect.ion NG-3600 of the ASHE Boiler and Pressure Vessel Code.

Sect.ion Ill. The lIKISt severe discharge loads resulting frOlll t.he

opening of ASHE Code Class ssfety relief valves will be calculated

by eit.her an equivalent st.atic analysis or a time response d~C

analysis of t.he system. Iu t.he case of open safety or relief valves

mounted on a COmpan header and full discharge occurring concurrently.

the addit.ional stresses induced in the header will be cOJllbined with

.\ ".

i.· ."
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~ly co-patecl 10ul ..... pn-ry __rme .tr..... to obt.in

the -rl_ .tr... inteuity. 'l'ba eriteria wed in clevelopiq the

cle8ip ad ~t1Dg of the ..tety and. relief valves of ASMB Code

Cl... 2 .,.t_ provUes .".....te ..surance that, UIlCler diacba~sina

COQd.1tioaa, the resu1tUl& strus.. are not expected to aceed tbe

al10Able _illl str... aII4 .trdD l:la1t. for the ..teriab of

CODIItruetioa. Lild.t1Dg the stns... UDder the loMilll cOllbiaati_

sssociated with the actuatioa of these pressure reUef clevic..

prov1de8 a eo..~rvative b.d. for the c1esip of the e,.t_ cOllpOllellU

to vir:hsr:and thee. l0a4s without loBS of ar:ruetural integrity aod

u.pau..ent of the overpressure protection functloo. 'lbe criteria

used for !:be cle8ign B!Id 1D8l:&1lation of ov.rpressu~e ~el1af clevie..

in ASME Cocle Class 2 Syst_ constitute an accepuble desip bu1s

in _eUDI the applicable requir_nU of General Desilll Criteria

I, 2, 4, 14 and 15.

3.11 8e1sllic Qualification of Category I Instru.Bntation and Blectrieal

J,quiP!Bnt

Instrumentation and electrical ca.pGnents reqUired to perfora

a safety function will be designed to ..et Category I design criteria.

seismic requirements established by the set.-ic syste. analys1s will be

incorporated into equi~t specifications to assure that the equip.ent

purchased or designed will _et seu..J.c requirE ·ts equal to or in

excess of the requireMDts for Category I cOMj llUlI1t:B, either by

appropriate analysis or by qualification t.stiD8.
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'lbe appl1cat bu pnpoa.d a a.ald.c:. quaUf1c:atlClO pnar- that

w11l b. :bIp1_ted for Cateaory I inat~t.t1oD ud elec:.tr1c:.al

equi.-ot aacI the ...dated aupporu for th1ll equi,..mt to pmvid.

_surne. that auc:.b .qui~t c:.&n b. ezpeetM to func:.t1ClO pnparly

and that structural intear1t1 of the aupporta rill DOt be tapairad

durina the exdtation and vibratory fore.. _DNd by tbll a&f.

shutdovD earthquaka and the eemdit10Da of poat-.ce14.t or-ration.

'lbe general proara, .. apeeifiecl, conatltuta8 u acc.,tabl. bub

for aatiefy:l.na ataff requtr_u and th. appl1cMI.e requir.-oU

of General Deaign Crlteri~ 2.

The app1ieBDt has refereneed 1!!B Standard 344, 1971 for ••iIlIdc

qualifieatlon of category I electrical equiJlMlDt and _cloaur. 5

(Electrical and ~nica1 Equlp1M11t i>ell1111e QualiHcatiOll ProarUl)

to the staff letter to TVA dated Sept.-ber 14, 1973. CODfon...ce

w1th thelle doe_u will proTide aeceptable _thoda for a.18"'e

qualification.

A detaJ.led presentatlon cOIlceming the reau1u of tuu and ana1yai..

rill be proTicl.ed 10 the uaual ..nner 1n the PSAR for .valuation clurlq

our r..,1.eV of the appl1cation for an operattnl lieen...

"!. ,
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4.0 REACTOR

4.1 S_D' Description

The reactor design for the Bellefonte plants will be geOllMltrically

s1m1lar to but larger than previously reviewed and approved B&W

reactorril including the North Anna facility. A atgnificant difference

is that the Bellefonte facility will use fuel ;:Bs_lie. with a

Ii' x 17 fuel rod array. whereas the North Anna £nd earlier cor. designs

used 15 x 15 fuel rod assemblies. The proposed initial core power for

each of the Bellefonte reactors is 3600 lIegawatta thermal. which is 27%

higha' than for the North Anna reactors. Bellefonte 18 presently

coDBidered to be tbe lead plant for thE' B&W 20S·fuel-assl!IIIbly class of

reactor.

4.2

4.2.1

Mechanical Design

Fuel Mechanics! Design

The proposed Bellefonte reactor fuel "lement8 are to be provided

by Babcock & Wilcox and will consist of Zircaloy-elad uraniulll dioxide

fuel pellets. The fuel rod mechanical design is identical to that

currently approved for use in North Anna Units 3 & 4. with the

exception of those items listed in Table 4.1. All Bellefonte design

it... listed exhibit larger engineering safety margir~ cOlllpared to

the approved North Anna Units 3 & 4 design.

All fuel rods will be internally prgpr~ssurizedwith helium durtng

final welding to aintmize cladding cOlllpreesive stresses during service.

'!he level of prepressurization is designed to preclude any cladding

t81l811e stresses throughout operationa due to total internal pre"" s ,
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TABLE 4.1

PUlL MECIWIICAL DESIGN COMPARISOII
BEl"WEEN BELLEmIITE & NORTH ANNA UNITS 3 & 4

1. .......lye (lIJo. ) Bellefonte (205) North Anna (145)

Rod Array 17 l( 17 15 x 15
'-llocla 2&4 208
IlDd-1lod Pitch .501 Lnchea .568 iacl1e.
Gu14e Tub. 24 16

2. Fuel Iocla

Oue-ide Di..ur .379 inches .430 1nehea
Vall Thickne•• .0235 .0265
A.-rase Specific Pover 5.4 kw/ft 7.1 b/ft

3. fuel PeUeu

~ter .324 .370
% Theoretical DeMity 94% 91%
Stack Height 143 inches 144 1nehes
Dialetral Gap .008 inches .007 inche.
!Ia1t. te1lp @ 100% Pown 3160°1 4410°'



The suff requires thet d_1fication of uranil.illl dioxide'fue1
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)F;i!~:~llJ;

.;,;?;)fr;;;~~~J·;..;:;
'.'

pellets be aaaumed to occur durlDg irradiation in pClWer r ..ctor•• ';

The initial density of the fuel pellets and the size, shape, and'

distribution of pores within the fuel pellet influence the densif1­

cation phenomenon. The effects of den81f1catlon on the fuel' rod will

increase the stored energy, increase the linear themal output;

increase the probability for local pClWer spikes, aDd decreue the

ther-l conductance.

The pr:lmary effects of dendUcatiOD on the fuel rod _chanical

design are manifested in ealeulations of tw.-eo-eollapee of 1:he

cladding and fue1-eladding gap conductance. n-to-collaplle

calculations predict the t:lBe required for un8Upported clad4in1 to

beca.e .dimensionally Imstable and to flatten into an u:ial sap

caused by fuel pellet dens1ficatlon. Gap conductance calculations

predict the decrease in thermal conductance due to openina of

the fuel-clad radial pp.

Babcock & Wilcox Topical Report BAW-10054 entitled, "Fuel

Dens1fication Report, May, 1973," is applicable to all B&W

reactors beginning with Oconee Unit 1 and includes Bellefonte. The

staff's review and acceptance with modifications of the B&W fuel

densification model was presented in ita report ''Technical Report on

DensiUcatlon of Babcock & Wilcox Reactor Fuels," dated July 6, 1973.

This model also applies to Bellefonte.
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The fabrication of the Bellefonte fuel is not plsnned until

late 1978. Thus. it is quite likely that the as-manufactured fuel

will reflect significant improveLlents in design and manufacturing

processes. The staff will remain cognizant of any B&W fuel design

and IUnufacturing process changes in its continuing review of

both standard and specific designs.

On the basis of our review of the current analytical models

and their confirmatory test results we have concluded that the

Bellefonte 17 x 17 fuel mechanical design provides for additional

eQ&1Deerlns aafety IUrgins cOlllpared to thoee provided in the approved

design for North Anna Units 3 & 4.

4.2.2 Reactor Vessel Internals

We have reviewed the .election of _ter1al8 for the reactor

veasel internals required for reactor shutdOlln and ca.ponenU

relied upon for adequate core coolinl. All ..terials are com­

patible with the reactor coolant, and have perfo~d .atiafactorily

in s1lll:l.lar applications.

The use of I118terials proven to be satisfactory by actual service

e:Kper1ence will pruvUe reaeonable assurance that the reactor vusel

internals will DOt be susceptible to failure by ch_ical or stress

corrosion cracking. Section 3.10.1 diacusses the de"ip. testing

aad perfo~ce of the reactor vessel internals for DOrMl operation,

set.1c and LOCA conditions.
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Our review of the Dueleal: desigD. of the feeUity .. bua40Q

the information prov:l.ded by the applieant 1.11 the PSNl aDd. 1:m.1 011.

thereto, discussions with theaplo1i~snt, and the re.w.t. of ::,

independent calculatioll.8 perfo"," for ua by the Brookhaven Rat1oa21

Laboratory.

The pro?Qsed Ilucleu dea1p of the BellefOl1te reactor. 18 t~

s_ as that rev1__ and &PPl'oved f01: the Iorth AIuu:& 1hlUi 3 ad 4

reactors. lmCept that lel1efOl1te wU1 uae addition. l fuel .....ltea

each with 17 ::I: 17 fuel e1.-at arrey wbUe -.t ..diu .MI ruct01:.

were de8igoe4 for a 15 x 15 fuel et.-Ilt anay. 'Jha iAfo~t:loa

available fro. the appHemt eoncam1.l1a the 17 x 17 fuel ..._~

design indicates that the cIwa. in fuel 4aaian will .mve overall

reactor _fety by J.owriDa the ..er•• ad ...1_ liDaar but

generation rate. rot' 8UllII'le. the ori.tn. l Iallefonta propolt&1 .-ad

a 15 ::I: 15 llrray wicb w.. du1ped to operate at 3414 lilt with a

averap linear power danaity of 6.49 "wIft. 'l1la JWW 17 ::I: 17

.8eIllefonte fuel .....ly 18 _iped for an avera. linear paver

~lty of 5.43 kW/ft at a tber-al output of 3600 MWt.

111. applicant baa da-.:r1bed the c:a.putar prograM and ca1cula-

tloD&1 r.acllftlquea uaed to prltCllc:t the nuclear cbaractar1stic:a of the

reactor dulp and hu proll'1.ded ex."Pl. to a.onatrat. tbe abUity

.' :.
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We ban C01lC1uded that the info~t:lon pruanted edequately

d..-tret.. the abUitY of theee e_lye.a to predict r ..ctivity

.. tha pb,.ica characterUt1c. of tbe Bellefonta reecton.

DtIta:lled tbree-d1Mneional power diatrihution .....ur_nt8

bawl be~ perfo~d et the bbcock 6 Wilcox Cdtical ExperiMnta

1.lIboretory. 'lbe unIte of the .pplicant's calculations using

PDQ07•• tbr_-dbens:lonal c~uter progr••••gree quite well with

the _red JIOII'er distribution. PDQ07 .. used by B6W incorporat_

a th_l feedbadt in obtaining radial and a::dal power diatributiona

for operatiOM iuvolv1ng (1) cbangea in control rod politions,

(2) various xenon atability and control conditiona. and (3) various

reactivity coefficients.

To allow for change. of reactivity due to reactor heatup. .

operating c:onditf.0D8. fuel bumup and fission product buildUP.

a a1lnificant ..aunt of neus reactivity is built into tbe core.

'lbe applicant b.. provided sufficient information relating to core

reactivity balances for tbe firat cycle and bq shown that .eana

have been incorporated into the design to permit control of exeesa

reactivity at all times. This will be done through the use of

eollill. boron in the reactor coolant. DlOvable control rod•• and fixed

B
4C

burnabla poilOU rod lIlI8eIIb11ee (BPRA). The BPIA'a will ba used

rathar than 1ncreued lloluble poison to prevent the besinning of Ufe

(BOL) ~rator te-perature coefficient from becoming more poaitive.

'lbe applicant h.. .bovn that sufficient control rodas.emIIly (CRA)
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worth "UI be available to sbut d(llfl1 the ructor "ith at leat 11.

t.k/k subcritical _rgiD f.u. tha hot coadit1oD at allY ti_ durin, the .. '
. " ,':

life cycle with the _t reactive CRA stuck in the fuUy ritbdr..,n ":,,r

podUon. Equ1pMnt v1l1 aUo be provided to ad4 8011»18 boron to

the reactor coolant to e!IlIure a 81.D11ar abutdolrn capability 1duIn

the reactoJ: is cooled to _ient t8llpflraturea.

for

Coatrol requ1r_~ ,.
'. '.";.j' ", ." I,

cycles beyond the first cycle will be utabUahed at the operat1g

lieense stage all the d.:t.gn bec:oaee IIIOre flDlllillleCf.

OIl the bas 1.8 of our red.... ve have concluded that the

appl1eant t 8 asses.-ent of reactivity control requir_ta over the

first core cycle is suitably conservative. aDd that adequate nesati7e

worth has been provided by thec,;,ntrol rods. the soluble boron ayat...,

and t.he burnable polson rod ..selllbl1es to asaure shutclowu. c.,.bUir.y.. .

Reactivity control requir_nta vi11 be revi_d for adclit1oaal, cy4-­

as this infonuation beeGllU avaUable at the operating lic_"e staP., .

'DIe basic instrumentation for monitoring the nuclear power level .

and dlstr:lhution in the Bellefonte reactors 18 the s_ in principle"

u for all PWJ. plants recently licensed for operation. Pr:marUy,

relunce is placed on four ax1ally split. out-of-core detectora.

Also, 62 string& of lelf-powered incore neutron detectore are avall- ,

able for incore mapping. Each string can _aaure local Mutton
. ';'. .~

flux at seven elevatiOttl in the core. Teat reaulu ahoving that
.,' I; 'J"

these incore detectors have a rated, lifetime in exeesa of S year,a
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aDd a preddOli. of + 5%1n detelW1n1ng relative power distribution

are preti-.ted :l.DB&W Topical Report 10001, "Incore InatrumentatiCin

Tat Prosrai." (AusuSt 1969).

We &.a- .concluded that the out-of-core detectors are adequate

for detec:tt.ng power uldistr:lbutioos originating from axial xenon

1natabilit;' aDd llisplaced control rods provided that the power

distribution upping capllbility of the incore detectors is used to

calibrate the out-of-eore detectors periodically and to investigate

any power distribution .-lies detected by the out-of-core detectors.

We have reviewed the applicant's analyses of xenon-induced

oscillations which are reported in three B&W Topical Reports BAW-lOOlO,

Part I, "Stability Margin for Xenon Oscillations Model Analysis,"

AugUBt 1969. lWI-lOOlO, Part 2, "Stability Margin for Xenon Oscillation ­

One D1lIendon.al Digital Analysis," February 1970, and 8AW-100lO, Part 3,

"Stability Margin ::or xenon Oscillations - Two and Three Dimenlional

Analysis." April 1970. Those analyses indicated that while azimuthal

and radial unon oscillations will not be divergent, axial xenon

oscillatJOIUI could be divergent at the beginning of the fuel cycle.

'!'be .ma1yaia further indicated that axial xenon oscillations, which

are 810w chanaes tald.:ag place over several bours, can be contX'olled

by ha'Viq the reactor operatoX' change the position of the eight part­

leuath Anal Power Shaping Rods (APSR's). Resulu fX'ODl induced

sxiel XeDon oscillation tests dudng the initial startup of the
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Oconee Unit 1 have confined that good agreement exists between

predicted and ....ured results and that APSJ.'s are aff~tive in

da.ping axial oscillations.

4.4 'n1erlllll-Hydraulic Dedln

The proposed Bellefonte reactors are eaeb deaigned tooperll~e

at core power levela of up to 3600 KWt, which correapondsto' '8" net

electrical output of about 1200 MWe. We have revielfed the·therDaal-..
hydraulics on the basis of 3600 HIlt. A ca.pariaon of the theraal

and hydraulic d~~ign para.eters for the Bellefonte and Horth Anna

3/4 plants is shown in Table 4. 2.

The prineipal criterion for the therma!-hydrlUllic design of a

reactor is to prevent fuel rod damage by providing adequate heat

transfer for the various core heat generation patterns occurring

during DOTlllal operation, operational transients, and accidenta.

Maintenance of nucleate boiling is a basic objective of a thenml-

hydraulic design. The applicant has delllOnstrated, through the use of

the Babcock & Wilcox BAW-2 correlation, that a departure fro. nucleate

bolling (DMB) heat flux can be avoided if the required DNB heat flux

ratio (DNBJ.) greater than 1.32 is maintained for steady atate and

anticipated transient conditions. The values of lIliniaa DNBB, at

design power and design overpower conditions, shown in table 4.2,

are greater than the ainimum DNBR design It.dt of 1.32; however,

the hydraulics analysis was lliOt based on vessel model flow tests

which are completely applicable to the Bellefonte 205 fuel asseely
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'rULE 4.2

rUoD of tb..-l- dnul1e IMa PU8lUtars
For the Iel1 cet. 1 2 aIUl North Anna 3 4 Plante

Bellefont. North Anna
1 • 2 3. 4

Beaetor COre Beat: OutPUt Otwt) 3600 2631

Syat_ rr-sure. JoDnal (pau) 2250 2235

Mini•• DIU. at D.d&O Pover 1.82 1.72
Mini..... at Du1p o..rpower 1.4 1.39

ltIn1•• DIU for De81p Tr8lls1ente "1.32 "1.32
6

150.5 106.86Total IMc:tor COohl'lt now (10 lb/hr)

Effect1ve nOlI lat. for ....t TrlllUlfer

(106 1b/hr) 142.4 103.0

COre COolat Aven18 Valodty 16.2 16.3

Averap 1Iu. Vdoe1ty (106 1b/hr-ft2) 2.65 2.67

Coolant TUIPuaturfl (e1)

Dealp~ I1l1.t 572.5 566.3

A".raae 11... In COre 59.3 61.7

Total Beat Tral'lBfsr Surfac. 111 COre

(ft2)
63.991 40.743

2
186.822 214.000Averap Bqt n_ (B1U/hr-tt )

2
507.044 582,000Ma"d'. But nux (ITU/hr-ft )

)llyi•• That'lll&1 Output (Idl/ft) 14.74 19.2

az~ Thamal Output at OWrpowsr

(W/ft) 16.51 21.5)I!l""_ Fuel Catral T",Jrature (ep)

100% 3760 4410

at 112% overpower 4470 4720
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desitr;n. S1Dc:e the eore inlet flCIIP distribution tj deP*Dtlet ob fl~; .

cOllditioDs in the iDlet amwlue lIIld therM! 8hield "PGD8. dae'20"»
.' , .": ;; :':

fuel ...e..ly vessel .ode! fllJlf Uets. appl1cable to the'd..tp of .

: " . '," ~ r ". ...
Bellefonte. will be revielnJd at the operatfng lie_ 8use to eonfifti

the acceptability of the tbe~-hydrauUc. c81ealat1ODe. i'iii' .: .,\

applicant has indicated that the COl'e flow d:letrlllut1oD tuta for' th~

205 fuel assembly plants are scheduled for co.,letlOll in 1974.

1'he core power level aDd the peak l1near power deuitJ of a PWIl'

are controlUng factors in the eftluat10n of "ari_ trana1ente 8Dd

accidents. POl' the Bellefonte l'eactors. the core power lwel uaild ','

for the safety evaluation was 3600 MWt and the linea'r powe'r density

used was 14.74 kw/ft (3760 Wt aDd 15.36 brlft for toeA. analys1.).

With this assUllled core power and l1.near power deadty. this facility

cOllpl1es .,ith existing criteria. 'l'be ."..1_ linear power daitj .

perm-tted dudng steady state ope'ratiOD and the .Yi_ l1near pe-er

density peraitted to occur fol' certain plallt operating INIIlsuvera .111

be determined during the operating 11e_e reneiii' lIDd will be required

to be cOll8istent with the criteria in effect at that t:t.8.

PrellSrvation of nucleate boiling as the tMICIe of heat t'rll1Ulfe'r

between the fuel cladding hot .pot and coolant !lOt only u.urea that

the. cladding tellp_rature is only slightly Feater than that of the

coo18llt. but that the fuel centerline te!8pe'rature wUl not re-eh the

melting t.-peratul'S. 'lb_ applicant'. criteria for overpower pro­

leetion 'requires that the -n_ fuel centerlble t_penture be 1.s
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ttu.D that of the fuel .-J.t1.D& tl!JlPerature at a peak core p('lller

se-ration rate of 16.51 W/ft during all IlIOdes of operation. In

fulfill-nt of tbjs objective, the applicant has calculated a fuel

centerline t.-perature of 4470°' at 1~.5l kW/ft compared to a fuel

_It t.....-ersture of 5080-' at beg1Dning of life which reduces

linearly with burnup to 4800-' after 43,000 MWd/mtU.

On the basiB of our reviw of the analytical techniques applied

to the previously revielfed and approved 15 x 15 core designs. we have

concluded that for the 17 x 17 core design. there is reasonable

assurance (1) that the pr~~ed thermal-hydraulic design accounts for

DNB and fuel center line te-.perature 11111itation in a satisfactory

manner, and (2) that the COD8ervatiBm in the thermal-hydraulic design

procedures CllD be verified. In the event that sufficient verification

cannot be obtained frOil the test programa or that the analytical

..thode are oat conservative, approp:iate restrictions on operations

can be established at the operating license stage.



5-1

5. 0 REACTOR COOLANT SYSTEM AIID CONNECTED SYSTEMS

5.1 S_ty Description

!he ResctOl" C'Do1mt System (RCS) fOl" Bellefonte will cODSist

of two similal" heat tl"8DSfel" loops connected in pal"al1.l to the

reaceor pl"essure vessel. Each loop will contain two reactor coolant

pumps. and a ODce-through ste8lll generator. In addition. the system

wlU be provided with a pl"essurizel". a reacto r coolant drain tank

(pressurizer relief tank), interconnecting piping and sensing

instrumentation necessary for operational control. All the above

components wlll be located in the containment building.

During operation, the ReS will transfer the heat generated in

the core to the ste8lll generators where steam will be produced to

drive the turbine generator. Borated demineralized water will

be circulated in the RCS at a flow rate and temperature consistent

with achieving the reactor core thermal-hydraulic performance.

!he water will also act as a neutron mderator and reflector. and

as a vehicle for the neutrOll absorbing Boron to be used in reactivity

control.

The reactor coolant 'lystem pressur.e boundary provides a second

barrier against the release of radioactiVity geneeated within the

reactor (the fuel rod cladding is the primary bal"l"ier). and is

designed to ensure a high degl"ee of integrity thl"oughout the life

of the facility.
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'!'be lCS praa~ changes caused by load tJ:'aDSients will be

controlled by the _ of the prellSurizer with water and steam main­

tained in equ111bri_ by electrical heaters or water sprays. Steam

ean be forBed (by the hqters) or condensed (by the pressurizer

spray) to ld.n1a1ze pressure variationa due to contraction and

expension of the reactor coolant. Spring-loaded safety ftlvea and

power operated relief valves are 1llOUDted on the prellSurizer and

eli_charge to the reactor coolant drain tank. where the steam 18

condensed and cooled by II1rlng with water.

The ayatea concept is the s_ aa reviewed and approved for

North Anna Un!tI 3 and 4.

5.2 Integrity of Reactor Coolant Pressure Boundary (BCPB)

The ASHE Section III Code Class I cOl8pOnents within the RCPB

will be designed. fabricated. and iDllpected in accordance with

the requirements of the applicable codes delineated in Section 3.2.2.

System Quality Group Classifications and Table 5.2-1 of the PSAR.

The applicable codes. code editions and addenda will comply with

the rules of 10 en Part 50, Section 50.55a. Codes and Standards.

No ASHE Code Cases which are identified as wuK:ceptable by

the eo..is.ion will be applied in the construction of pressure

retaining cOlllpOllents wi thin the RCPB. The spplicant has specified

those Code Cases that will be applied in the eoDSt~ct1on of ASH!

Section III Code Class 1 componenta. Compliance with the requirellents
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of these Code Cases is ellPected

5.2.1 Design of Reactor Coolant Pressure BoUD' ~ntsi:"::'''';'';;'>';'''di',''

The design loading comb1nations specified for ASHE Code
:' ",'~ ;";~~, i' ", {~:x.~.~,(;~.; "td' I

in Regulatory Guide 1.48 (Design Limits aDd Loading C,..iutiou· .

or Faulted. The design 1im1ts proposed by the app1ieana: for
~,' .',: I""';"~';'" ::.w'd,··

these plant conditiOns are consistent with the criteria reeD Crdacl

Class 1 llCPB components have been ap'proprute1y catqorl.zed with
.' i, .:. i ,.,'; t:>,': '0rk. J~>t.;J .~>.:dH;;:V~:.r,!:Ia:t::t:'..,·

:L"eapgct to the plant condition identified as Normal, Upaet, IINrpDCY .:' .
, -r ]',., . '.: ':';; .~·n {:,~ ')

for Seismic Category I Fluid SystBlll Components, Hay 1973). Use

of the criteria recolllllended in Regulatory Guide 1.48 for the design
';1; ~,".; ~;' }

of the RePR components will provide reasonable assurance that, (1)
, ;, '::, 'if !.: ~;~ ',~,~

in the event an earthquake should occur at tbe site, or (2) other
" .. ,'

" " ... " """;) .:.. ~)"

system upset, emergency or faulted conditions should develop,
::::. f! .i'~' . '~~,T~<'~'::!:' ;.~.r

the resulting combined stresses imposed on the systelll component. rill
" ./

not exceed the allowable design stresses and strain 11lll1ts for the

_terial8 of construction. L1lIIiting the streasea and straina under
;, ~ . l '"':' ~': '.:',i,i'1

8uch load:f.ng c01llbinations provides a basia for the design of the

syste- cOlllpooents for the PIOat adverse loadings postulated to occur
. '.. '; I ~ , 'i .., : .. ~.:;:.

dUring the aervice I1fetiJlle without 10•• of the system's structural
., "./ II',! ~".'~',r'~~1

integrity. The design load comin8tions and ..soelatecl strees and

defo~tion l1lllits specified for ASH! COde Class 1 e.ompansnts

constitute an acceptable baais for design in sati.fying the related

requirl!llllents of General Design Criteria I, 2 sDd 4.
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'lhe applicant haa 1dhtified the active valves within the RCl'B
~·r! t:{ .I;.:.. ;~ ~~;_. .r. ;'. r" -.

vboee operation is raUad upcnl to safely shutdown the plant ~d
, .:

uintain it in a safe condition in the unlikely event of a eaf.

shutdalm. earthquake or a c1Nip basis accident. Tba applicant has

also stated thatCOIllpOl1&Dt openbllity test progr.- suppl~tad

by aaalytical _thoda. will be developed to provide additional

aaaurllDCe that the capllbi1ity of these active cOllpOnects will.

(1) with.8tCd the taposed .10.... "socisted with Normal. uP••e,

Ellergency and Faulted plaDt coaditions without 10.. of structural

integrlty aDd (2) perf0111 their "active" ftm.ction (1.e. valve

closure or opening). Ullder conditions and coaminations of condi-

tloDS colIIParable to those expected when a safe plant shutdown

Is to be effected or the consequences of an accident are to be

mitigated.

We have concluded that the program proposed by the applicants

18 acoeptllb1e aDd will provide reasonable assurance of valve operability.

lbe design and inaullatioD criteria for pressure relief

devices on the RCPB will be in acco rdaace with the acceptable

rules of Subsection NB-3S00 of the ASHE Boiler and Preesure

Vessel Code. Section III. The maximum full discharge loads re-
..

sulting from the openil1g of ASHE Code Class 1 safety and relief

valves will be calculated by etther an equivalel1t static analysis

or a time response dYnamic analysis of the system.
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overpresaure protection function.

s-s

stre..es under the 101lll11l8 cOllblnationB ...oc~~~~:~~~"1~~..~i"

actuation of these pressure relief devices provides,a ,con.e~tive
.: "'. (;., ., :;', ~< l,h'!:

bash for the desip of the BYsteDI cCJllP01lenta to withstand, these
.. _, '.'; ~".~ .).',~ ·l,,~

lo~ without lOBS of structural integrity and 1mp8i~t of the
., I ~ .. <. • r: ;.,. ~ ': .

The criteria, used for the d.al~ , "
" . "_ .' • ~! ,:. -. l: ~,~ '{. :~::t " 1;>•.,.:.~.?: ,

and installation of overpressure relief devices ,in ASHE COde

The criteria ... Ua clevelop1D&the dUlp, 'aIl4~,~~~~,'~~'" :
the ••fety aDd relief val".. of ASH! Code Clan 1 .,.at.. provides

. .,:. ,., ,:-:.:'1 .~)•• :., ';. -..,' ~;!.,..;'i . ': .'::,.;.
-. "

adequate uaurauce tbat. under dlschars!us conditi0D8. the re-
, ... ',':':'0 .t-. ~.~ ~':; ..,,/-\t,,"'; ~;.!. ~".,:x,ki. ,':,

au1ting atreues will DOt exceed the .1101fable de81p a,ue.. -Ad" '
. , .. '. ,.'. >.:\.... ',:.;~:\''':, )"~'-~

strain limits for the _teria1a of conetruction. L:lDdtin8 the"
',' . ." "...,: ~ ':>"'.', :,~:~:~',; 1

Class 1 Syst_

requirellll!nts of

constitute an acceptable design basis app11c.~le
/ '~~; ;.::l~.. 1.1 '~::,,;~.

General Design Criteria 1. 2. 4. 14 ,and 15.
o • ". : .,'. ~ :,: l:,,",'),j '.; ~;>·;t:r'p'~.l'

5.2.2 Overpresaurization Protection

Overpreasurlzation protection in accordance with the ,ASHE BQ1ler
.. ':. . , ~,'.; ,:>;r,(,~ ;) .~ :,:;:_':~~ .

and Pressure Vessel COde, Section III. Article NB-7000 ,(1971) is
• ' •••. ". I' .. ,'.' ,,'i:..

provided by pressure relief of the ReS frolll two pressurizer safety
: ..' '": \, -, -'. ;',,:':~. .' ~

valves. One electrically actuated relief valve 1IIOunted on nozzles
. \' . >,., ," : ; '~",~

on the preaaurizer 18 also provided.

discharge through a COlllllOn header to

The pressurizel" safety valves
. .i . ..,' ','..,;, '!:,~-i'-"; "I . ,,~ ·'~~'~·'<,r

the reactor coolant drain tank.
-",!.~,J.:!.':'.' :.;,~ ~:. ·:,.),':h\.,','i.'~

The pressurb:er safety valves are sized on the basis of the maximum
."1;,.2 •• ";"',~':;.:.,, ~;.'.n:<. ,.,~ ~~;!.tt

pressure transient imposed on the RCS resulting from complete losa
., ",,: :'::,.- -r ;,.l:f:,,,',,~ [I\)!; !·j,:":'::'~(~'V~i;' .

of main feedwater now. The applicant's description ,of lUiS,
, : ..~ i ';,i.'.i!·I'I/:.' '~:;::,;},~:,~~,: r.';';:~

. ','.

.',', ."' .
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overpressure protectiml references B6W Topical Report BAW-I0043,

S~l~t 1. At present, this reportie uu'der review by the Staff

anl det~imi~tion .. to the adequacy· of the overp~eSsure· p~otection

for B~ll~fonte will be ucle 88 a part of the overall Ant:l.cipated

Transients without ScrGl (A'l'WS) review (Section 15.3). The applicant

baa agreed to supply an analya1s as required in the staff's report.

WASH-1270. by October I, 1974. The staff will evaluate thb matter

to the requirements of the licenaing position in Appendix A to

WASR-1270.

General Material Considerations

We have reviewed the materiala of conatruction for the

RCPB to enaure that the posaibil1 ty of serious chemical or stress

corrosion is lIIinill1zed. All materials used are compatible with

the expected enviroa.ent. as proven by extensive testing and

satisfactory service performance. The applicant has shown that the

possibility· of intergranular stress corrosion in austenitic stainless

steel used for components of the reactor coolant prenure boundary

will beminimililed because sensitililation will be avoided, and adequate

precautions will be taken to prevent contSlll1nation during manufacture,

shipping, storage, and construction. The plans to avoid &ensitbation

are in conformance with Regulatory Guide 1.44. (Control of the Use of

Sensit1lr:ed Stainll!ll8 Steel, Kay 1973) except for approved differences

and i~ludecontroleon heat treat_nts and welding proces8ee.
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against corrosion proble.s.
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and purity of the reactor coolant will be controlled. ~.·pro~eCl~C"""
• .' . '. .." . ~ ','";,:.i ~:... ,,;~.,: ~ ... ·;9 {" tJ'? .~", ~','"" :'.\':,":::~~'.:';::~:j~',?;;~t,~,'t::,:!

marl_ contalllinant levela, as well as the proposed pH, h1d,roaen ,.:,/'" '~":,:.'
.. " ',"'.,,1 :./- .. " .. .'i' ,: I'>~,):;l. .:,.il";i)('~i"';: ".''\ ;.! :~:</'

overpressure, and boric aeid concentratioll8, hne beensbown'bit~t~:,<,\,
. ". ".".' , . :-.,'" •... /,; ;,;·.~'.~"I.;:J:~;'" ~~'.r~~~;',~r.~-,.j'::':.~'·:,':·,,:,>,,:,<~~?"\;:."

. '':'',:,; .t,

and service experience to be achievable aOO adequate to protect . '.> ,"
<-':~'·,.,rl·~; -, ,I .:,.'·l.'~'I~:'

:t,' ·::,0(~:;:',,,;t,~~..Ij.t.o'." ',' ;'.:'~"~'.<~:;).,.""JII

We have evaluated the proposed requirements for':~!'J~:~~~a:;,:.J!r~~\;'lt~~i;:
insulation used on austenitic stainless steel c~onents, and. eon.,.'>::",':'>,'!::;,:,:

:.. " '::::I:l~:Y·.,,-:Y~, ..'~},~~.)f.!!J£ :>,;,,~::;,:;>~~~;~:,,;~..~
elude that the reflective metal insulation used will not lead to ',::::rf/,ii;

'~- J .~. ~.' ~' ;;,r:''$:~.~Y>l;r:' .',:' ':.". ':, ',~':t':~·:<'i~:;:~:,:\~,~:'~t;~~;1~
deterioration of the stainlel;8 8teel when exposed to contai1llll&nt, '.i".

, ..,,'n,'j',~:,:,~:.:;~':~:, Sii~i:~p~;
The possibility that serious chemical or stress enrrosion

~} F··'; "'·,:,~1 ~,;~;,~t~·i(l:';j , .

problems would occur in the unlikely event that ECCS or ccn-
1

t.·,:·

of the pH of the circulating coolant will be maintained above
•• :" >..,:~~~~ t "J"~.j~:' '" :.::.'!j'j,i~j'-~/f·

taiument spray SYstem a\"e activated will be mn:lmized because
.) .. , ~:: ~ :.. .:::.! ;,-) ;;;)031)1':',;: rt ~>..: 1:'"

7.0 by hydroxide additions.
.. -;" : '! .'- .~,.'.". "., ,." .:,.,:,':' r/'~'!"l :':;;A'~: ':'

,',I!' _,_ ':, ",/.1,.'. ',~ 'f.'" .

. ,.: "

. -j 'I.~ G~·f.:) ",~,,'c .~,,;>t~~,,:Lt·:y,,?··



". . j';:~~ r~~r:.:· \'::, ~\" :~.", ,.:".:"r.' 'J •. _~ ,. " ~'.. ,

'!be applicant has stated that the secondary water chemistry
J • ;;"~'.::c, ,!' ;. ,I. ,~, ':"" • '" •

will be controlled using full flaw demineralization of the con-
''':~:~':~' r>;,";';"'~"::~ _ ·',,7'·!

dansate to prevent stress corrosion or wastage of the steam
.'':' .~ ',:.:,:':< ~~:' :".:"~" :':.;. \

generator tubing. and that the adequacy of the compositional
.,

limits proposed has also been demonstrated by laboratory tests
, ...), .. ,

and service experience.

We~Onclude that the controls on chemical composition that

will be !mp08edon the reactor ~oolant. secondary water, emergency

core cooling water~ and the use of all metal reflective external
',' .

thermal insulation provide reasonable assurance that the reactor

coolant boundary materials will be adequately protected from

conditions that would lead to loss of integrity from chemical or

stress corrosion.

5.2.4 Fracture Toughness

• We have reviewed the materials selection, toughness requirements,

and extent of materials testing proposed by the applicant to provide

assurance that the ferritic materials used for pressure retaining

components of the RCPB will have adequate toughness under test,

uor1lllll operation, and transient conditions. All ferritic materials
.. ; ,
.. I,,' .', ',' ,.

will meet the toughness requirements of the ASME Boiler and Pressure
,. I,. T, '.

Vessel Code, Section III (197l Edition). In addition, materials

for the reactor vessel will meet the additional testing and acceptance

criteria of the SUIlIIIer 1972 Addenda. and Appendix G, 10 CPR 50.
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The fracture tough~~8'~~ts ~~d'~~~ed~~~~'~:~qJi~~a·"'i~~Ugi~;·,(:·;V·!~
. : .:-;.. ':', ';

, r : .". -. ')" . ,r",',.: '.. ,. ,,:.; ':~ • "~/"~.:'\)' i,,<~,l_.~ ~,~!-Jrl~J

III of the ASHE Code, as aupeated by Appendix G, 10 cn 'art SO '. ,',,' "
• : ~ ";, p. ::v'~;-- i '..~ .:" :'~" ';: .-:-" ':t """~·.?,,,?::'g;,cl

for the reactor vessel p~de ~onabi~'as8urancas that adequate
;.. 1'_"':·"; :;:.'. '~.i,,':,.,\: .·~':',"·i:.o';f~j.~,L"I:i.ii.~:~l:)";:,',,(~~

safety margins against the possibility 'ot nonductile beluivlorpr .
f";. -:' :'~ ,'~.:' ~;-,.: ·".'.:"i"~,i,.~;,.~':.;,. ,~.~"f.:r' "~{:'·'"I'.,~~"!'lr.1'p:'1'" ,

rapidly propagating fracture can be established for all pre_ore, '.' ,',' "
·'·,1 ..\'.~.' .';,' -"r ,!:d JJ,r,I,::O ,r"i'l\~'1"7l~~;~

re taining components, of the reactor ,coo~n~ tJ(J~d:tt;~"~f '~~'f:"r';l:~,~v~ii;;YLi;>i":!X:l'
The applicant states that the reactor will be operated ina"" :'i,'\'i',<::'-

"r .".' • ",•••

" " • ,r _,. -,:,:-:..'\ :~r.:L; L\·'·~·'\'J;'[' ~':i

manner that will minimize the possibility of rapidly p.ropagating
, • ' ,I,..,,t, .jl.,:!":" :'::-/,1 :r,o·,'. '\

failure, in accordance with Appendix G to Section III of the ASHE
, .,' ..' ". '1;"_'1' ,I' r " -.: '! !-jl),:~

Boiler ,and Pressure Vessel Code, SllIIIPIer 1972 Addenda, aDd AppeDdix .

C. 10 eFR 50.
, ."

The applicant also states that the .ethod of
. , !: • r ;,:;.,-{.~ ~ 1,~

determining pressure-temperature limitations will be described in
~ ".' 'I-,·~...t·'~rr'J~· F,~t;

a forthcoming B&w topical report. We expect to review tb1sreport
. .. . ;~:.i:."] ,:.. : ';"'.-:I.q,,~~r:::

or such other equivalent infor.ation as TVA provides to describe
~:' .

• 'J ,; •• ;. ,~,. ~',

the method used to dete~ne that the

tiona will be in conformance with the

, .•..• ;.J ,~<,...~ t.~H~,~~.f''',''··

pressure-temperature limita-
., ",', -.'.. j-;'oI,:: h'."~'l:',',;:'~~:J.,fb

provisionS of' Appen.u.XG~ 10 •

. '". '.

.',.

. ~!".' .. -,~ ::>.::",i:;
eFR 50. We find this cODIDitment acceptable for the construction

I ; . ;.,.. :t, I ~ ,~, l·

permit stage of review. Conservatism will be required'in tiuiprea-"
". ;~., '. ('~'~ .~'!":.','i'.. '~~I\'.

sure-temperature limits used for heatup, cooldown, testing, and ear.
I,' ' , " .. ~ J J ~ '.1· ,-j

operation because the applicant ~t assume that the' beltline region

of the reactor vessel has already been irradiated': '.'

The use of Appendix G' of the Code as a guide' 'i~' ~tabit;;hl~''1 1r;

:,~..'. ,: , ..•.••~" -, ·,;.f~·'} Jt~h;';':~<·: ;~,'("j

safe opeX'ating limitations, using results of the fracture tOUpD88l1

tests performed in accordance with the Code and AEC Regu1atioDS,

will ensure adequate safety JUrgins during operating, te.ting
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-.1nteollDCe. and postulated accident conditions. Colllpliance with
• I ,~ , ',.1 :" •

these~ provisions and ABC regulations, constitute an acceptable

basis for Ntisfying the requirements of General De8ign Criterion 31

at the COIl8truceion penit stage of our revil!!ll'. As an additional

require1ll!11t the toughneao properties of the reactor vessel beltline

mater1al will be lII01litared throughout service life with a lll<lterial

surveillance progr.- that will,meet all the requirementa of ASTM

E 18.5-73 and Appendix H, 10 CPR 50 (July 17. 1973). The composition

of reactor vessel beltline IISterial, including welds, will be

controlled during fabrication to m1nimhe the copper and phosphorus

content, thus ensuring tbathe sensitivity to radiation damage will

be low, but the I1UIIIber of capsules provided in the surveillance progrSlll

is conservatively based on assUllling high values of sensitivity.

Changes in the fracture toughness of material in the reactor

vesael beltline caused by exposure to neutron radiation will be

assessed properly, BDd assurance of adequate safety urgina against

the P0881bility of vesael faUure can be verified through implelEntation

of the material surveUlance requiremmts of ASTM E 185-73 and

Appeadix H, 10 C!'K Part SO. Ca.pl1ance with tbese doctlleDu will ensure

that the surveillance prograa constitutes an acceptable basis for

_itoring radiation induced changes in tbe fracture toughness

of the reactor vessel ..terial, and will 8at1sfy tbe r.quir_u

of Get1enl Des19n erit.dOll 31.



l • f. r)' ~

adequate measures hlrge b~ or will be taken to assure aecept:Ple

-, ,~'~,:: I.:' ~ .rt','; I

Control of Stainless Steel Welding

fracture toughness of the Jl.CPB.•

.,.''.' '."" ".";'"'''''''''''..••.•.'..........•',i .'...•. ':P' ",';::;::1
5:"11 ' .. ' .. " .. ';;

:¥~
Although the use of contt'olledcomp().iti~:...terl.I' "t~r "tit.""", " .

..' , . "." ;, ',"~ .:.~ '; , ., :."',,,,,:,~,,, :,", ' ..":, '·~':..f."!<'1< 'c "~'~'~'- .. ,.,,\"r..,"::
reactor vessel beltllne Will .Jidliimise, 't:he'poadbl11.tjr" that ''riiIlattora '.

will cause serious degradation ~f 'th~to~b~;,a;prOPe~ti"~"'J.~,.. ; .... ".,'

applicant has stated that should~e~tift~;df't~~'t~"iDii:tC&'tZtbt
, ,

" " .' .' " ", '.,', - ,', ".' j: :>., '"t ' ~f''''''''l''

the toughness is not adequate, the reactor vessel ean be' "snnealed """
to restore the tougbnelUl to acceptable levelS;" We ;eJri~i'ud~',~t. :;",';':\~i;<;';':'-":

5.2.5
"il

We have reviewed the eontrols proposed to prevent bot 'cr~ckilll ',"..... , .".

",
(fissuring) of au.atenitie steel welds. These precautions iDclude

control of veld metsl CQIPOsition and welding processes to'ensure

adequate delta fenite content in the weld _tal. 'l'he proPosed
'j 'J.

methods COlllply with Section III of the ASHE Code, aDd are in
.,. ~~" .

confoI1llllnce with Regualtory Guide 1.31, (Control of staioi"'''StMi· ~,.< '
. .. . '.:: ...../ /;

Welding, 6/73) except for approved differences. 'l'be use of _urials

processes. and test _thoU that are in aceordance with the.. nquir_tl

aDd ree_nclatioll8 .Ul provide reesonsble ..surenee that loss of . '

integrity of aU8tenitic stainless steel _Ids caused by bot cracking

dUring welding will not eeeur ,

5.2.6 P,,,, Flywheel

The probability of a los8 of PUIIp flywheel inte¢ty ea be

.ini~.ed by the use of suitable _tedal, sdequate deaiJ1l. and
ill8erv1.ea inspection. We have eva11.l8ted the intearity of the
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-,' reaeto.r ,~olant pump f~l and have concluded that its iutegrity
.,~ -,' . " ,.~ .

. u p·to_,,_':'~ci by confOallnce .,ith Regu1atot)' Guide 1.14. (Reactor
: .,. " , ,tl ~ ',,;' "~ . .' ., ' '.,,' .

C«lan,t J~UllIPFly.,heel Integrity 10/71) •
• • ", _.. I " ,. '.

Th.e ~e.of suitable .terial. and adequate design and in-
- , " .

, service inspection for the flywheels of reactor coolant pump motors

as specified in the PSAR provides reasonable assurance (a) that

the structural integrity of flywheels is adequate to withstand

the forces imposed in the event of design overspeed transients with-

out loss of their function. and (b) that their integrity will be

verified periodically in service to assure that the required level

,of soundness of the flywheel material is adequate to preclude

failure. Compliance with the recOlllllendations of Regulatory Guide

1.14 constitutes an acceptable basis for satisfying the requirements

of General Design Criterion 4 (See also Section 5.4).

Inserv1ee Inspection Program
"

10 ensure that no deleterious defects develop during service.

selected welds and weld heat-affected zoneS will be inspected

periodically. The applicant has stated that the design of the

reactor c~lant system incorporates provisions for access for

inservice inspections in accordance with Section XI of the ASME

Boiler and Pre88ure Vessel Code. and that a tool will be developed

to facilitate the remote inspection of thos~ areas of the reactor

vessel DOt readily accessible to inspection personnel.
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..~..

\ ..

The conduct of periodic inspections and hydrostatic t~8t1ng
, , , . " .t

of pre~sure-retain1ngco~onents in the reactor coolant pre.sure
\. ~ '. "i,.;,.',

1.:1
boundary in accordance with the requirementlJ of ASHE Section XI

.." i':"'.I,':'~.)

, "

leaktight-integrity occurring during service w11l be detected

in time to permit corrective action before the required safety
. " .. ' .. '."':."'(. , . . ~.~ ,

:':';',

"<,' .. ';

~: ' '

f uac t Lon of a component; is compromised. Compl1a.ncewith the in-
.', . .',

5.2,8

service inspections required by this Code constitutes an acceptabl!i! ,

basis for satisfying the requirements of General Design Criterion 32.

RCPB Leakage Detection System

Coolant leakage within the containment C011ld be an indication".·,>

among other things, of a small throughwall fl~ in the RCPB.

Leakage detection systems au proposed for leakage to the con-
i. ~ . ,i, /'

I.), . . ,".',.".,
tainment which will (1) include diverse leak detection methods. ,:,"

(2) will have sufficient sensitivity to measure saall leaks,.

-'
(3) will identify the leakage source to the extent practical. and'

(4) will be provided with suitable control room alarms and read-

outs. One system detects changes in containment activity (gaseous

iodine and particulate). another monitory cbangey in cont;ainment '.!

sump liquid level while another measures vapor condensation.

Indirect indications of leakage will also be obtained from the

increase 1n containment hUlllid1ty measured, by pressure and temperature

ind1catots. The leakage detection systems proposed to detect leakage

"
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f~ co... ~_tIJ aDd pip1Da of the reactor coolant prunre boundary

an 1D accorclalce vi.tb the poeltlCl1ls of Replatory Guf.de 1.45

(lactor Coolant Preaure aoaaciary teakap Detection Syate-s. 5/73)

aDd prov1cle reuouable uaurance that a111 atructural degr&dati011

ruult1u& 1il leol" dun. aervice will be detected in t1ae to penlit

correcti.... actiODS. We conclude that ICPB 1.18 syat.. designed

b lICCOrdaDce with the podtiona of IlaJUlatory Guide 1.45 CCIDliltitute

_ ~pta."le but. for aatisfying the requlre-enu of General Deaign

CdteriOD 30.

5.3 leactor Vuael lIIteart!!

We ha"'. reviewed all factont contributing to the atructural

integrity of the reactor vuae1 and we cOl1clude there are 110

spee:1al CODIideratioDl that _ke it nee..sary to C011s:1der potent:1a1

reactor vuael failure for thu facility.

The "ues for our conclusion are that the design. _terial,

fabricati.on, inapect101l end quality aaaurance require-l1t11 wUl

conform to the rules of the ASHE BoUer and Pre_ure V...el Code.

Sect:1oa III, 19n Edition, all addenda throup Su-ler 1972. and

all appl1cllble COde Caaea.

'lbe stringent fracture toughness requir6lleDu of the ASHE

COde. Sect:1oa III, 1971 Edition, and the 1972 S-r Addenda wUl

be _to Al.o, aperaUD8 lillitatloDl on telllp8rature and pre.lure

will be estab1bhed for this plant in accordaDce with Appendix G.

"Protection AgaiDlt ~Duc:t1le Failure... of the 1972 S_r
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Addeoda of the ASHE Boiler aDd pre8~lJrl!Vell!~~ "~~~_!_ ,~~~_~M~,&~I~,';-C4;~,;:f;;/i:~
.: :-.',.,,:,.:.

aIld AppeIldix G. 10 cn. 50."<,, "_';;';_,":\-"_'-i,;>;,)_,,<t'_,,;,,:,,':->:~-.j

.: in'",!<y of <h. _"M ~~ ~""·~f"~':3'::"'d"fi~i~ii~
.', "~I z: j,:'~', ,il ~dJ: J.:;4 -. :,~ '~,:,I.q! :,~J~~${'B#r;l:; ":.~~'; ,~:;,:,:,i{/::':;~':i~,I,;':"":;'\:,:Y;~~~l~

1. Will be designed aDd f.rieated to ~~ ~~~~'i'4"'iof<,.
'. "," ,. I'·

qua-Hty required by the ASHE BOilerandPf_.....J;.,!..,lI,..,l,:,~i:
. ',. , ' ".

Code and pertinent Code Casea.
.'.,,""

': -.' ,.;.':;

• • <. .': ~':"•••:;) 'r,·i'::·;::.'bYi):,::',:t'~~tT."'~",

.. . .• ". L:,.~,f·::;

2.

3.

Will be made frOll ..teriala of, eoQt~lled.Cld.4~~r~~1i.

high quality.

Will be aubjected to extenaive inapect10n aDd test1OS-,tO ""
. ' ;; "... ; ..'. ,. 1 '"7 ~

provide subllt8Iltial assurance that the .vessel wlll not fajJ.
." ',.,." ,:" .. ,; .. '". ,,'. .: ..

because of material or fabrication deficiene1ea •.. _
• • • J

4. Will be operated under conditions and procedures and wl~,
.. ,,' ' .. "-', ". ,".'"

pt"otective devices that provide uaut"ance that the reactor
, ' " " .:" , .• ' ,.,j', .

vessel design conditions wlll not be exceeded dur!na-QQrIIlI,1
. .. ' . .' ,.\ -", ''': .

reacror operation or duri'lg JIlOst upsets in operat1Q11. ,and-, - ,'_
.. • . ..', "',',,,,,' '?~'" ,", :'

that the vesael will DOt fail under the cqnd1tiona of any-
. ' 7'. . .

of the postulated accidents.

5. Will be aubjected co monitoring and pad-odic 1napeetiQl1to,

de-Ql1strate that the high initial quality of the rllllCtor"
. "':)

vessel hu. DOt deteriorated significantly under the a!~-1ce

cond1t1ona. '.. ', . ' .. "::"('1.;; -. 'j:';':.

6. Hay be anneal.-d to rescore the _terial, rouPess pro"~l" if

this beco_ necessary.

. ,.' ..
', ..
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5.4 Co!IIJoi!ent andSyste. Design

The Reactor Coolant Pu.p ia deaigned to provide adequate ~~re

i:d6Hngflow 111ll! hence sufficient beat transfer to maintain a

DRBR<1.32, within the parlUlletera of operation.

SUfficient puep rotational inertia is provided by the flywheel

to pramotecOntinued flow following a loss of forced flow resulting

from ..chanical or pover failures to the pumps such that the reactor

neutron power can be reduced before DNBR ltmdts are exceeded.

A pump overapeed evaluation has not been 8ublll1tted to the

staff and the applicant has indicated that these studies, as well

88 the results of an investigation of overspeed protection devices,

will be reported for our evaluation of the operating license

appHcation.

Analyses have been performed to hypothesize the effects and

cODBequencea of the 101111 of forced reactor coolant flow accident

diacueaedin Section IS.

The atea. generator 18 a vertical straight-tube-and-ahell heat

eJrChanger and produces lIuperheated atea. at constant turbine throttle

prenure over the operating power range. The rflactor coolant

entera the stea generator upper helll1spherical head, flowa downward

iD8ide the tubea giving up beat to generate steam on the ahell side

sec:on4.ory loop. the steam generator tubea and tubeaheets aa part

of thelCPB are dui&ned to withstand ReS design preMure and



'.;

decay heat and sensible heat frOtn the 'RCS and core dUrlng 'the\''ia~ter,

low pressure stages of cooldown. The systelli also' pro~:delr;'1tfuaiUtr

spray to the press\.i?izer for complete depressudz.t1OD,Il~lff~iii'J:{:i'Wi

' .. -

""'.-'"

• '::' , .....,': .:.,:""..~ ""'ltr1p" . ,:" .
the reactor coola.,t temperature durlng refueling, and' prOVides' the:

means for filling and draining the refueling carlty. ;IDiJ'thli'~'i~i1f:i:'
. . ",': :;' ,.; .' "-~·I \"~"i:f\qi::': :-'.~.;~),

of a LOCA, the DRRS serves a part of the Emergency Cors Cooliil~ , ". ,.,','"

System by providing low pl"eSSUl."e injection of borated W'lal:eT'lil'tb";)/

the l"eactOl" vessel fOl" emergency core cooling.

The DHRS is placed into ,-,peration approrlmately 6' hoiJrs
.. (, J "

after initiation of plant shutdown when tbe temperacut";' .'nd"'~;"

pressure of the ReS are below 30SDF and 600 1>8i8'. rliB9~~ff~ety~v:J
"

Assuming that two pumps and eooleis are inilerVice.·aridjtti~Pj~1

".ach cooler is supplied witb component cooling w.ter'·'~·t"'(Jiiil~
-. ~. ,.
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,flow,~ m~:r~~~ ~'."~ i~" designed to reduce the ReS

tellpft'.~ure to,l4Q"P withi1;1 14 hours.
_ • '.... '(',' , .: " ~ " : ,I . " ' ,~. • ': ,. , .; • : .

'1'he,DHRS 18 prcnrided with two DBR pumps and two DHR coolers
: .:',: ":: ," . ."

arranpd in redundant and independent flow psths. If one of the
'. ,; . r, ' '. . '. ",' .

two p-.ps or one of the 010 coolers is not operable, safe cooldown

of the plant is not ~romised. The use of the DHRS as part of the

ICCS la described in Section 6.3

The applicant has indicated that redundant instrtllllel1tation will be

added to the DHR isolation system to detect check valve leakage and to

prevent overpressurization of the DHRS. Details of this additional

safety feature will be included in the FSAR. We find this cOlll\llitment

acceptable and will require it to be docUlllented prior to issuance of a

construction pennit.

The two pressurizer safety valves are bellows sealed, balanced,

spring-loaded safety valves equipped with a supplemental back

pressure balancing piston for handling a bellows failure. The

remaining pilot operated pressurizer relief valve is electrically

actuated.

The comblnedcaps~ity,of the pressurizer safety valves is

610 lb/hr, and based on accepting the IIlSximum surge re,sult1ng
" ". '"" . .

frcJlll a ,complete loss of main feedwater flow, This objective is

_t wit~?ut ,resctor trip or any operator action provided that

the .t~,safety valves, open as designed when the steam pressure
" .,"-. . ",.' '. " .

reaches the st~lde .afety setpoints. The pressurizer safety



I,·'· .',> .

110% of lIYlltl!lll design pre8lJUre., ,.'..

flow resulting from an open vent valve.

inclined 5 degrees to the vertical to 1nsure a positive. seal.,,'
.' .".,." "' ..,,.,:",.1

it also).

valvell prevent the reactor coolant
. . .:' ,', '.' ': ..

.. >,~~:y »:}k)r,~.~::,;,:~~·;:jt·:t:$l~ff.:"\~~,J~:~~~:

The reactor Internals veut Y~Ve8 are l~a,~!~.-,e~;J.~[;~;~~\{~~X~
, , "'."',' .:,.-.1, .,~" 'i",' :,: ··7, ,:'r,:t~;';L::', 'r::';'/:,~)(~~>;·;::~:i'k.fJ.l?: ':.-

plane in the upper coze lIupport weJ.~I1Fa~~~:~~A~M~~~t~~-~tf';;,

Thelle valves provide a direct flow path_betweenti:i~~f~~,'e~i~'/j~W};
: ,: ., -. ,'. :'...' "..:'P~:~:~:',l~:.",>':: ..;:;(;·':~<:::,:;:<C,~.f~,'t;';·;~;<~~:~,J':X.

region and inlet llDIIulua 1n the event of a 10ll~" 0tr!m~~~;tii.f~'~'i""

accident from an inlet line break. Thill flow plltli,prpvideii·;t'ot'::C,;,.
, .: .;',' -, ,,~, u !,'\.\~;"~:~'"\ ;,:'i~r.'~',.:,:J,"".·.:\.;~'~','<:,:;,:, \';:,,?:~:;,:"j:~'~~,

'. ,.:" ., ' ", '..'::'" ':,"'..:;-.' ,.-:-,: , ,', ,,-,,?)~

preasure equalization by the venting of s~ to l:h,e'~~'aItf,.~~t'~f:;iW;,."~i~J:,%;1~7~~f~
permits the l!IIlergency coolant water to reflood thec:ore"ra.p:l,d,JYi;;\!,;;:;:':>;~;f:::~

There are 8 of these vent valves, each with. ~e!fe~.t~;~'_:tt~':;:-i;i-,';/!;1;;"fi,~,,·~~~
,'.. ",." .. ';'-r')~,_I'·" .".",."~,\~

dialneter of 14 inches. The seating face of each v:alve d~<:: is ;,,~'r;I,':j<gi-;;'~
.:. '. '~:'·<':,.:)::i:~>~

.",'. '

... ','

,::ii-i.!:;};
(the differential pressure acting across the valve: actl!. tOIlAA;L:::

. ,:,. ~,',r.",., "I,~,T~"'-:,,:"'T'l""'/

shape and the valve is mOlDlted by capture bolts thrpu~,.l1,,~;J,.~~rJ~ .:.'"

In the thermal-hydraulic analysis of the Beli!!fpn~e p~e,;,t},¥' ,'_'<':'~~f
.. ;,. .':, "?~'.:.<T!.::::.::~

normal operation, the applicant assumed that therewu nocorebY~~~' "'\'
.' ., ' ,.:... "'!' .,,' ~,"~".'~·'f;,,~,,:I,~,,/, 'I("q)~',::,,,,:·:·,, ",.;):,',>,::

. . .r:t: ..,,~,~ ..:".\::' \

At present,~,t~e,~,~,:j,lJ",!;:i.. "0' :'~\':

adequate instrumentation to detect the sYlitemf~ch!lD8e.,
. .,',. , ~ . ,_' ~~ ',' ",.I".' '~.

(approximately 5% reductioo. in cart>. flow). which would ..resUlt frODi
: " : ' ..,,; ."' .. ,,", ,:'. ' :\ '., , ,"".:~"

less than the min:llllum detecdible llIlIIiler ofetuclt open vent valveS,:

;;~~II

<~' ~..<
an open valve. The staff Ilosition has not clLal!Jed, :f~o~.•~,~a1:;!-~~':.:,:

on <he pbn<. _ ..e. rhe .<aff r .."';" *0;;/;;1
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by a~~~d"~~n'~~ till! ~cirreaponding core flow penalty be imposed

for the thermal-hydraulic design of the ReS and core. This analysis
. .,":,I ",i,:' ":~,,", "", ,,', "c" \ " '. ",'., '. , • , ' , •

should be' incorporated into the FSAR and will be evaluated to deter-
..: .... '!-':',':,-,:'" ':",;""":'J':' ,.. : ':-,: " .
.trie·the allOWable operating characteristics of the syatem. Changea

to 'this st~!f position' will be considered as experience from operating

planta fa/which vent valvea have been installed becOl1l\!.s available.

We 'conclude, with the conditions as noted above, that the proposed

reactor' coolant system, subsystems and component designs are acceptable.

5.5 Loose Parts Monitor

Occasionally, miscellaneous items such as nuts, bolts, etc.,

have become loose parts within reactor coolant systems. In addition

to causing operational inconvenience, such loose parts can damage

other components within the system or be an indication of undue

wear or vibration. for such reasons, the staff has encouraged

applicants over the past several years to support programs designed

to develop effective, on-line loose parts monitoring. For the past

few years we 'have required each applicant to initiate a program, or

to participate in an ongoing program, the objective of which is

the development of a functional, loose parts monitoring system within

a reasonable period of time.

Asa result of such programs several prototype loose parts

. monitoring systems have been developed and are presently in



'. ,.

",~'. '

"",'/

'x .":: ~:".; . ;,,:,
,;.'
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operation or being installed at several plants. 4llre¢eDUyiX',:\~;;;;~;
. . " .:,.: ., ':'.:":':'."::""":;. :;.:':":.' ,.".' ' ,. ,:.':;': .. ,' ":~;'>,!:~:·');~';"it~~·:~(J;lj;~:i:,~:~t

approved plants utilizing a Babcock & Wilcox nucltar:st:~"suPl'lJ,>:I!'i"

system have installed such systems. -. ........' .·...··:~,~i,:,~:;';it~~1:jit;!,;i;;~~,
The staff requested that such a syat6'm be inatalie·clon,i:Ile>:,.'iii::t ;S~!~

.' ., ,', ".;'::' ,,~..•,..•; ,.,I;.,',.-.:,:·~'.... ·,:,i..J,"I.\I,·",",·,·'tl.:..;~,}\I'

.. -. ,. .. ,':, .. ': ,:' '".",::.';"'" ~·,:,:",',:\h\:/,Y~·,:,:1~~\~::~,r~·:!
Bellefonte reactors and the applicanthu indicat~that:s#.llp;,;{;i:iY&~~KVi:

online monitoring syste. will be installed. The detatied;;:d~§~~~~~I,t1f:1~flf~~
of the specific systeJI will be reported at th~ opetatin~,li~ense,;:}iJft\;~;~:t.'

I' ,~". ., .,',' ,,".;':,:" . ":':,,', ,;·,..'>,... ':<',;~"~':':'<:;(.~,~'·~·:.it7~~0·j:::.·i
stage. ~"e find this COIIIIitment acceptable and will. requi,rethati,i:.::,t',r:\J;;>,

be documeneed >Tie, eo ~e=~e ef a _,4,,= ..-'. .... :'!~(:I~

·"'·S ~':!;},;+ ·.'''..'1

,··r:,':' :':'.,::,:~'
.'; ::;.

-,_"

/ ';;

.',",' :.~.,.

',:,

.',,', ,.:' ..,·t"::.~i'.•.~'\ 'j
. ~ .;~.\,:-"

.'
::::.;.; ..

i'.'··'·

'..,.....

.'. :/;n:t~:~)';:i

.. ;(ii'~;'flt~~

;~I
~;~II

.. -. ~'~:..' ';:<~'."",~,.:' ..':~>;s~~~\
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6.0 . ENGlNUkED SAFETY FEATllllES

6.1 Desi. Cond.ilal'st1ons

';ne'purpose of the various engineered safety features is to

pr<rrlda a complete and consistent llU!ans cif assuring that the

publiC;wi11 be protected from excessive exposure to radioactive

lIIlaterials should a major accident occur in the plant. In this

section we discuss the reactor containment systems and the

emergency core cooling system. Certain of these systems or parts

of these systems will have functions for normsl plant operations

as well as serving ss engineered safety features.

We have reviewed the proposed systems snd components designated

as engineered safety features. These systems and components will

be designed to be;capsble of assuring safe shutdown of the reactor

under the adverse'conditions of the various postulated design

basis accidents described in Section 15 of this report. They

will be designed, therefore, to seismic Category I standards and

must function even with complete loss of offsite power.

Components and systems will be provided in sufficient redundancy

BO that a single failure of any component or system will not

resUlt in loss of the capability to achieve safe shutdown of the

reactor. These design requirements are in accordance with the

ABC General Design Criteria of 10 CFR Part 50.
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We have reviewed the _teria1s selection proposed for the cou­

tainment heat .relaOVsl and ECCS systeDIS. The spplicant has stated

that the useofsensitued stainless steel will be avoided, and

that the pRof the contatn.eDt spray and the circulating coolant

will be compatible with the reactor materials.

We have concluded that the controls on material and cooling

water chemistry proposed will provide assurance that. the. integrity

of components of these SystElBS will not be impaired by chelllical

or stress corrosion •

The applicant bas stated that welding of austenitic stain-

less steel for components of these systems will be controlled

to prevent deleterious bot cracking. The proposed control of

weld metal composition and welding procedures are in general

conformance with the rec~ndations of Regulatory Guide 1.31

(Control of Stainless Steel Welding, 6/73) and will provide assurance

that loss of function will not result from hot cracking of welds.

Containment Systems

Containment Functional Design

The containment syste. for the Bellefonte Nuclear Plant, Units

1 and 2 includes a dual reactor containment structure, contain­

lEIlt heat re1llOval 8yst_, containment isolation 8Y8t_, a

c~U8tible gas control system and a secondary containment air

cleaDUp systl!lll.



'.;'0.' ·1 ",'

The annulus formed by the secondary contaiDlDent and the

The secondary contai_t building encloses the prilllary .~ont;ai~" ,C
, ' : .•..•. ,1 .. ,·:1;' ,- ';\.'";

The primary containment is • steel-lined,prestres,ed 6Oncrete'·<"'''',''i)~!

,,=<ure .Uh ne, f_ w;" of ,.~.~,~~;::.,:;~::",'h'(;'B~}i~~
containment acructure houses the nuclearst:eam supply syst:~t:",',~".,,\:·.,!~;~i~i

. . ' ,-. :,""'~:" ., :.; ..;' :.: :,- . ."'.) :"' ;' ".:; I./~ \",', :;~'!~:~" ,:~:l'.. ",\,.~,?:·;":~1::':~:":,<;.::;;t;;t~~~\;~
including the reactor, ,steall generator" reac~f-~,o;'?~~~5,pl;ffi~f}"-';:j~:t-'!:;:i..•W~,~~'I

and pressurizer, as well as certain components of,the pl~t:~~!"'~"'l"', '.',""'>~i:;;C:

• c. .: "'::,' "·,','","',:':,?o!",:',:,:?','
The containment is desieed ,- .'>,':';."

.. ",:.~, ':".: ~'., ... '. .r: ;" ','.' ':"' .' '. :·';:,·_·-l~i~'~:~':;:'·.~c~~;~:~~~~~'/~f~:~t;'~".~i~~{: :~; :z~·t~i~iit '<I~/r::t;

for an internal pressure of 50 psig and a temperature~~,.~7~~~:,,'.1"~'_\ -'-"-j'-:i;'\,'i
• •. ,"'., ,"d', v:'

-. '\ x

engineered safety feature systea.
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primary conta:lmDent building is maintained at negative pressur~.,

conditions under both no~ and accident conditions. The

"','".'.,.

ment.

secondary containment system 1Dcorporates a clsanup system to

provide for the cleanup and controlled release to the environment

of fiSSion product leakage fra. the primary containment

following a postulated accident.

The applicant has described in the PSAR the methods and.

results used to analyze the containment pressure response f~r .

a number of design basis loss-of-coolant accidents (LOCA's),

Various break. locations and <lizes were evaluated to determine that the

double-ended pipe rupture at the pump suction of the reactor

cooldnt system results in the highest containment pressure.

Minimum containment cooling, assumed in the analysis. included
'., ,. .,,,~. " ~!.

one reactor building spray train and one reactor building fan
I· ,"

cooler.
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The applicant has analyzed the containment pressure response

from postulsted loss-of-coolant accidents in the following manner.

The B&W CRAFT code was used to calculate the 1118SS and energy

release to the containment during the blowdown. core reflood, and

post-reflood phases on the accident. The mass and energy addition

rates calc~lated in this manner were then used as input by the

GONTEKPT cOllLputer progr8l1l, which is used by the applicant to

calculate the containment pressure response.

loa described above, the CRAFT progl'sm was used to calculate

blowdown mass and energy releases. The blowdown phase of the

accident is the phase during which most of the energy contained

in the reactor coolant system including the coolant or water,

metal and core stored energy is released to the containment.

To obtain a consarvatively high energy release rate to the

containment the ap~licant assumed nucleate boiling in the core

until the quality of the coolant was approximately 1.0. In addition,

the analysis maximized the energy release to the containment

by assuming full EGGS operation and neglecting the quenching

action of the incoming ECCS fluid on the exiting steam.

The CRAFT program was also used by the applicant to predict

mass and energy release to the containment during the core reflood

phase of the accident. The analysis of the reflood yhase of

the accident is important with regard to pipe ruptures of tbe
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reactor coolant systems cold lega aince the lIIIIOunt of ateam and',

entrained liquid carried out of the core for theBe break ,1ocatiPJ;lS"""

passea through the steaJII generatora can be evaporated. and/or ,

superheated to the temperature of the steam generator secondary ,',

fluid. During core reflood the carryout rate fraction which

detendnes the amount of steam and entrained water leaving the

core and therefore the 8R3UDt of energy that can be transferred"

from the steam generator is calculated based on a correlation

inherent in CRAFT. The CRAFT reflood calculations for the design

basis accident included Ilverage carryout rate fractions in excess

of 0.8. Results of the applicable FLECHT experiments indicate that

the carryout fraction of fluid leaving the core during reflood is

about 0.8 of the incoming flow to the core which confirms the

assumptions of CRAFT. The rate of energy release to the con­

tair~ent during this phase is proportional to the flow rate into

the core, and thus through the steam generators. The applicant

has also presented the results of an analysis of the mass and

energy release during this phase of the accident assuming quenching

of the exit steam by BeeS injection flow and in addition without

assUllling quenching of the exit steam to the containment. Because

the applicant has not, however, provided sufficient justification

to demons trate the extent of steam quenching assueed , we have'

based our review on the conservative assumption that no steam is

quenched by BeeS water.
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After '.tbe core has been completely covered with water. decay

heat .generation will produce boiling in the core and a two-

phase mi>tture of stea lIIId water will exist in the core. This

mixture can .enter the steaa generators and provide an additional

energy release to the contailllnent. The applicant's analytical

model account II for this additional frothing energy. The cal­

culated containment peak pressure as determined by the applicant.

occurs at 200 seconds. At 500 seconds after the accident essentially

all of the available sensible heat has been r emoved from the

reactor coolant system and the steam generators.

The CRAFT computer program has been accepted by the staff for

calculating mass and energy releases to the containment during

the blowdown phase of the postulated accident. In addition.

We have compared the CRAFT calculations of mass and en~rgy release

to the containment during the reflood and post-reflood phase of

the aCcident to our FLOOD-2 calculations. This comparison indicates

good agreement between CRA."T and FLOOD-2. We therefore conclude

that the applicant's methods for calculating the ma~s and energy

releases to the containment are reasonably conservative and

acceptable if the quenching action of the ECCS fluid on the exiting

steam is neglected following blowdown.

Using the analytical methods described above the applicant

calculates a peak containment pressure of 43.5 psig for the cold

leg pump suction double-ended rupture (equivalent area of 11.2 ft2).
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We have performed confirmatory contaimnent. P:J;~88~~ ;I;~J.l91lJ!~t

calculations fOI: the design basis accident using C)u:r, C9~',Ii] 'fr,'

computer code. We calculate a peak contaiJllllentprel3,sure"::-,;,,,,U

ellsentially the same as the applicant's (Le., aboll-t4~ Pl!+>'~,:" 'j~

The applieant has also analyzed the contaiumentPresl!ure
." , ,"., .,. ",;,,!-,,>

reS ponse to a postulated lIlSin s team line f",ilure. TI1e:,appl~fant_

has cnnserva.tively assumed that the energy associated ,w.ith ..this...
, ' . ,I.'." "'i.: "J,; '. ' ,,-,..

accident is instantaneuusly released to the rea.ctor ,bu~ldlng:
• _.' >. "", ,,'

and has not taken credit for static heat sinks or reactor:b~~lping

cooling. The applicant calculates a peak containment pressu,re:.

of 23 psig for this accident.

The applicant has analyzed the pressure response within t!le

containment interior compartments, such as the reactor vessel

cavity, the steam generator compartments a.nd the primary shield,

pipe penetration annulus. The applicant used the CRAFT.computer

program to calculate the peak compartment pressure differentia,lB.

Consistent with our current practice the applicant has set compart-

ment design pressure differentials using a 40% margin between,

the maximum differential pressures calculated by conservative

methods and design values used in the structural loading equa~ions.

the applicant calculated a limiting design pressure differential,

of 200 psi for a single-ended rupture of the hot leg and 16.1 .p~i

for a double-ended rupture of the hot leg in the reactor cavity



6.2.2

6-8

and steam senerator c(llllpartments, respectively. 11Ie design pressure

of the pipe lIDJ1ulus was set at 2200 psis, which corresponds to

the primary coolant pressure. We performed confirmatory analyses

using the RELAP-3 computer program and predicted pressures in

good agreement with the applicant's results.

We have evaluated the containment system functional design in

accordance With the General Design Criteria stated in 10 CFR Part 50

and in particular, Criteria 16 and 50. We conclude that the applicant's

containment design pressure of 50 psig provides adequate margin

(about i5%) when compared to the maximum calculated containment

pressure of 43.5 psig and is therefore acceptable. In addition,

b<:sed on our review of the applicant's CRAFT subcompartment model,

our confirmatory calculations and :he 40% margin specified for the

subcompartment design pressure differentials we find the subcompartment

design pressure differentials acceptable. We therefore conclude

that containment functional design meets the requirements of General

Design Criteria 16 and 50 and is acceptable.

Containment Heat Removal Systems

The Reactor Building Spray System (RBSS) and the Reactor Building

Cooling System (RBCS) are provided to remove heat from the contain­

ment following a loss-of-coolant accident. Any of the following

combinations of equipment will provide adequate heat removal capability:



b. two fan-cooler un! t8 of the RBCS. and

a.
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both spray trains of the RBSS.
i',':",-,;':,,',:';

c. one spray train of the us; and one fan-cooler unit of

the RB':S.

;:'1 .',' " '."f;\,

tection is provided by direct shielding or physical separation

of equipment. The reactor building sump screen ll£seDilly' u"., de~--

.',"

, , : ,.',' , ,'"""j()'/
Missile pro':;; ,.RBSS are located outside of the reactor building.

The RBSS serves as an engineered safety feature. 'It iil

a seismic Category I &ystes consisting of redundant piping.

valves. pumps and spray headers. All active components o£t'ti. "''';.1

signed to prevent debris frOlll entering the spray system that

could clog the spray nozzles.

A high reactor building pressure signsl from the engineered

safety features actuation system will automatically place the

RBSS in operation. The spray pumps will initially take suction

from the borated water storage tank. When the water in the tank

reaches a low level. the spray pump suction is manually tran8ferr~d

to the reactor building sump.

The Reactor Building Cooling System (RBCS) is used during both

normal and accident conditions. Three equal capacity fan~coole;ii

are provided. Each unit contains a cooling coil and a two-speed

fan. Under post-acCident emergency cooling conditionlil. upon

~eceipt of a reactor building high pressure engineered safety
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feature signal the fans transfer from high to low speed operation.

Cooling water flow 18 supplied by the essential rw water cooling

system.

The Reactor Building Cooling System (RBCS) is a seismic Category

I system. The RllCS units will oe located inside the reactor

building but outside the secondary shield. at an elevation above

the water level in the bonum of the reactor buUding during post­

LOCA conditions. This location protects the units from missiles

and from flooding. We have reviewed the containment heat removal

and Regulatory Guide 1.1 (Net Positive Suction Head for Emergency Core

Cooling and Clmta:lmllent Heat Removal Pumps. 11/70) and we find them

to be acceptable.

Containment Air Purification and Cleanup Systems~

There are two engineered safety feature systems that provide

a containment air purification and cleanup capability. Theae are

the Reactor Building Spray System which reduces airborne iodine

inside the primary containment, and the secondary containment air

cleanup system wbich reduces the levels of airborne ,particulates

and iodine in the secondary containment annulus. The Reactor

Building Spray System was d f.scueaed in Section 6.2.2.

During normal power operation the annulus is maintained at

approximately 1 inch negative water gauge pressure. In the



The ,system
. .., ",'. '.::, '-,": .'1!,·' : ; ,~: ;:j .i~:\
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and recirculates the secondary ccneafnuent; atmosphere.

essentially all primary containlllent leekage. Second, it p1:0cesses','
" ,"; r,o {": :".,~",.':, '!.~, ~~~ e:

post-LOCA condition the secondary containment cleanup systelll
.'.., ,': ,"~1': .,~,(; .\::.~';;.f,·f

serves two functions. First, it maintems the seconda~Cl)ntaln-.....
. .,l,: ''''!.'~;'.''''' ...''',. '! :'.,> ~~ Li·;~' ';'\:·:~fl::J,~,j;"·

_nt at a negative pressure relative to atmosphere to collect
.. ,... :,: :':~'<~.f,V! '><,;". "_'rL( Ti~~

. , 'r} ,, ,

consists of two separate redundant systems, either of which is
. ".,"'".\ '.':

capable of maintaining the pressure inside the annulus to a negatiVe
:'f'j"

0.8 inch water gauge and providing filtration of the air inside

the annulus while diacharging to, the environment through filters,

sufficient air to maintain the negative pressure differential.

The syp~em will be designed to seismic Category I criteria and

each subsystem is provided with a separate source of emergency

power. Each filter train consists of a demister, heater assembly,

HEPA prefilters, two banks of carbon adsorber trays and a final,
bank of HEPA filters. The trains are started automatically follaw-

"

ing an accident signal.

The applicant has performed analyses to demonstrate that the

annulus pressure will be maintained at a negative 0.8 inches

water gauge following a LOCA. We have reviewed the applicant's

analysis of the annulus pressure response and find it acceptable.

The applicant will perform a series of preoperational tests to

confirm the containment leakage and the performance of the f1l-
.:t: .:

t rat.Lon systems for the secondary containment. We will review

. ;'
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the results of this testing progra. at the operating license review

stage and will require periodic inservice inspection tests as part

of the Technical Specifications. Based on our review of the proposed

design and the predicted performance of the air purification and

cleanup systems, we concludthat these systems will meet the intent

of Regulatory Guide 1.52, General Design Criteria 41, 42, 43 and 64,

and are acceptable.

There are four other engineered safety feature air ~leanup

syst~ at the »ellefonte Nuclear Plunt. These are:

a. Main control room air cleanup units.

b. Auxiliary Building Fuel Handling Area Exhaust air cleanup

units.

c. Auxiliary Building Unit I mechanical equipment zone exhaust

air cleanup units.

d. Auxiliary Building Unit 2 mechanical equipment zone exhaust

air cleanup units.

The staff has analyzed the engineered safety feature filtration

systems designated by the applicant to operate in emergency

situations with respect to the positions in Regulatory Guide 1.52

(Design, Testing, and Maintenance Criteria for At1llOspheric Cleanup

System Air Filtration and Adsorption Units of Light-Water-Cvoled

Nuclear Power Plants, 6/73). We find the applicant's design in

agreement with thase positions. We have used an adsorption

efficiency of 95% for iodine removal in our accident consequence

computations (see Section 15).
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ContaiDlllent Isolation SysteP18

'!be contai_t isolation system will be desiped to automatically

isolate piping syst_ that penetrate the containment to prevent
- .'

out-leakage of the containment atmosphere following a 10aa-of-

coolant accident. Double barrier protection, it! the fOJ:III of

closed systeP18 and halation valves, will be provided to uaure

than no single active failure will result in the lose of con-

tainment integrity. Containment penetration piping, including

the isolation will automatically occur on a high reactor building

pressure of 4 psig. All fluid penetrations not required for

operation of the engineered safety features equipment will be

isolated.

We have reviewed the containment isolation system for conformance

to General Design Criteria 54, 55, 56 snd 57 and conclude that the

system design will meet the requirements of the General Design Criteria

and is therefore acceptable.

Combustible Gas Control Systems

Following a Loaa-of-ecoo.l.ant; accident, hydrogen may accumulate

inside the contailmlent. The maj or sources of hydrogen generation

include: (1) a chemical reaction between the fuel rod cladding

and the steam resulting from vaporization of emergency core cooling

water, (2) corrosion of aluminum by the sprsy solution, and (3)

radlolyt1c decomposition of tho: cooling water in the reactor

core and the conta1nwent sump.
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The applicant's analysis of post-LOCA hydrogen aeneration

following a loss-of-eoolant accident is consistent with the guide­

lines of Regulatot:y Guide 1.7, (Control of Combustible Gas Con­

centrations, 3/71) and indicates that the concentration in the con­

caiD8lent would not reach the lOftr flalllllllbility limits of 4.0

v/o until about 20 days after the accident even assuming no recom­

Mner operation.

Two 100% capacity electric recOQbiners each with a capacity

of 100 cflll, will be located inside containment for post-accident

hydroten control.

The proposed rec08biner system incorporates several design

features that are intended to assure the capability of the system

to be operable in the event of an accidp.nt. Among these are:

(1) seismic category 1 design, (2) protection from missile and jet

impingement aad (3) redundancy to the extent that no single COlQ­

ponent failure disables both recombiners. A post-accident purge

system will be provided in addition to the recombiners to serve

as a backup to the red'lndant hydrogen recombiner units.

The applicant calculates that the hydrogen concentration will

be limited to 3.0 vlo with operation of a single recombiner three

days following an accident. We have performed a similar analysis

of hydrogen generation and hydrogen concentration in the COn­

tainment following a loss-at-coolant accident and our results are

in agreement wi th the applicant's.
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Redundant hydrogen slllllpling trains. outside the C()~~~nt

will be provided to allow periodic sampling and analysill of the
I~' ,,;. "I~·j'.~'~',,~,.,::·'<

hydrogen concentration in the containment.

Based on our review of the systems to be provided for COJllb~'-
..;:"y .' .. ;A;~:,.'. L

tible gas control following a postulated 10as~f-eoo1ant accidept •
.':. :: s :...~' ~j,~,:,

we conclude that the systems will conform to the guidelines of
. ,:.j' '~, .~t>~ ..::',:~~('}' .rH,r,.

.' ;), "'":''',,:'':':\'.'':.':''

Regulatory Guide 1.7. meet the requirf,Glent:a of General Designq!'iterI:a</',
. ,.. ~ :",:,j x ',~,,). ", .,.

6.2.6

41. 42 and 43 and are therefore aeeeptable.

Leakage Testing Program
"i ." ,.,'", l:, "\"

The containment design includes tht>prov1BioM and f",a~urea

planned which satisfy the testing requirements of Appendix J.

10 en Part 50. The design of the COlltainment penetrations and

isolation vslves permits individual periodic leakage rate testing
•. I." ,.'(

at the pressure specified in Appendix J. 10 cn Part 50. Included
. ; .. :' ~

are those penetrations that have resilient seals and expansion

bellow; 1. e •• airlocks, emergency hazches , refueling tube blind
'-"0" ."."

flanges, hot procesa line penetrations, and electrical penetrations.,

The proposed reactor containment lea,kage testing proarar

complies with the requirements of Appendix J to 10 cn Part SO.

Such compliance provides adequate assurance that containment leak~,

tight integrity can be verified throughout service lifetime'. and that

the leakage rates will be periodically cheeked during service on
.; .

a timely basis to maintain such leakages within the specified limits.
• . ,.1 "

f,.,':
.,.'
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Maintaining contaim-eot ieakage rates within such l:llldta provides

reasonable assurance that, in the event of any radioactivity releases

within the containment, tbe loss of the containment atmosphere through

leak paths will not be in excess of acceptable limits 8pecified for

the site. Co~liancewith the requirementa of Appendix J constitutea

an acceptable baaia for satisfying the requir'::::ents of General Design

Criteria 52, 53, and 54.

Emergency C~re Cooling Syatem (RCCS)

Design Basea

The applicant has stated that the ECCS will be designed to

provide emergency core cooling during those postulated accident

conditions where it is assllllled that mechanical failures occur in the

reactor coolant aystl'll piping resulting in loss of coolant from the

reactor vessel greater than the available coolant makeup capacity

using normal operating equiplllent. The ECCS is also deaigned to protect

against steam line break consequences.

The applicant's des!.gn bases are to prevent fuel and cladding

d_ge that would interfere with adequate emergency core cooling and

to llIitigate the alllount of clad_ater reaction for any size break up

to and including a double ended rupture of the largest primary

coolant linea. The applicant stat~s that these requirements will

be met even with minimum engineered safeguards available, such a8

would occur with the loss of one emergency power bus together with

the unavailability of offslte power.
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Each of the ICCS subsystems are to be designed
.O!"';'·'.>'il,L ':

the reactor core.

>\I.!.;.~i~:i":Hi~j~~~
',:"l(} "{:"~'i'.\i'".,. /:,::::' .:~'~.,',:'" ;'·\·'~''{;;i~W·l~

The sees subsyst_ to be p:covided are of. such diverllit~"c, .·.;:\··:':i;;~?~

reliability and reduDdance that no single failure of 'ECCSequiperit:{" .}'"
. ,::1:.> ~ ",jj.l~~~/:.

occurring during a IJJCA. will result in inadequate cooling of"
-, .. ; ,'.

to flmction over a specific range of reactor coolant piping SYstem

6.3.2

break sizes. up to and including the flow area associated with a

postulated double-ended break in the largest reactor coolant p~pe.

r , '/"

System Design

The ECeS is to consist of tWO core flooding tanks. two high

pressure injection and low pressure injection systems. with

provisions for recirculation of the borated coolant after the end

of the injection phase. Various combinations of these nystems will

aS9ure core cooling for the complete range of postulated break sizes •
• , . ';>

Following a postulated LOCA. the ECeS will operate init~al~r

in th~ passive core flooding tL~k injection mode and the active
"
~ ~

high pressure injection mode. then in the active low pressure
'r'

injection mode. and subsequently in the recirculation mode.

The high pressure injection system (HPIS) mode of operation. upon
.~ . ,~.

actuation of a safety injection signal. will consist of the operatiOn
s-,

of two of three centrifugal charging pumps (rated at 700 gpm iach at

a desLgn head of 2600 f t ) which prOVide high pressure injection of

1800 ppm of boric acid solution into the reactor coolant system
'.",0.

cold legs. Suction is taken from the borsted water storage tank
~ ':-. '.'

(BWST) which has a nominal tank capacity of 570.000 gallons.
. i ~. ~ ,

. .:'
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'.'., ..

Low pressure injection systelll (L1'I$) will consist of two decay

heat relllOVal pumps (rated at 5000 gplll each at a design heat of 350 ft)

which will take their suction frolll the borated water storage tank for

short term cooling. The low pressure lines terlllinate directly in the

reactor vessel through the core flooding nozzles located in the

vessel wall. Crossover lines containing cavitating venturies between

the redundant low pressure lines are provided to ensure that sufficient

flow will be available for core cooling if a rupture occurs in the

core flooding piping. The staff hll$ required that additional inatru-

mentation be added to the LP piping after the first check valve in

order to detect and prevent the potential for cverpressurization of

the low pressure system. The applicant has indicated that a

detection system will be provided and its descripticn will appear in

the FSAR (see Section 5.4).

When a predetermined alllOunt of water in the borated water

storage tank has been injected, or receipt of a low-level alarm

for the BWST, suction will be transferred manually to the containlllent

SUlllp for the recirculation IIIOde of o~eration provided by the LPIS.

The ECes will then provide the long-tetlll core cooling requirements

bl recirculating the spilled reactor coolant collected in the

containment sUlllp. back to the reactor vessel through the core flooding

line nozzles. However, should the reactor coolant system pressure be

higher than the LP pump head, the required flow is delivered by the

HPrs by aligning the flow frolll the discharge of the LP pUlllps to the

auction of the HP ptaps.
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the two crossover pipe lines located in the auxiliary building" The
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.'1.

accomplished by the operator manually opening one valve in Uchof

. - ~ il~::'. >1.:'",:-\
applicant has indicated that these valves will be .,tor 098~ated with

. '~. '.' ' ... ':; 'it:'" ~~,,-t'/"':

suction of the HP pumps. Presently, the PSAR showsthi881igtimell't

contro I and indication in the control roOlll. We will require this

commitment to be documented in the PSAR hefore a construction permit

is issued.

The passive injection mode of operation if! provided by the

core flooding (CF) system, which prot~cts the core in the event
" c,.

of intermediate and large-sized pipe breaks. The coolant is

automatically injected when the ReS pressure drops below the core

flooding tank pressure (600 psig). Each of the two core flooding

tanks has a normal water volume of 1350 ft 3 with 450 ft3 of nitrogen

gas at a normal operating pressure of 600 psig. Each tank is

connected by a core flooding line directly to a 9-inch reactor

vessel core flooding nozzle. The driVing force for injection of

the 1800 ppm borated water is supplied by pressurized nitrogen.

Each core flooding line will have an e1ectric-motor-operated stop

valve for isolation of the CFT during reduced reactor coolant

pressure non-critical operation and two series inline check valvea

for isolation of the CFT during normal ~eactor coolant pressure

operation.
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PerforDlance Evaluation

The applicant has stated that the emergency core cooling

syst~ have been designed ta deliver fluid to the reactor coolant

system in order to control the predicted cladding .temperature

transient following a postulated pipe break and for removing decay

heat in the long-tem. recirculation moue.

On June 29. 1971. the AEC issued an Interim Policy Statement

containing Interim Acceptance Criteria for the performance of the

ECGS for light-water cooled nuclear. power reactors. The Interim

Policy Stat~nt includes a set of conservative assumptions and

procedures to be used in conjunction with computer codes to analyze

and evaluate the ECCS performance for a pressurized water reactor.

A public rule making hesring on the Interim Acceptance Criteria

for EGGS for light-water cooled nuclear power reactors has been

completed and new EGCS criteria iasued which will be effective

for construction permits issued after December 27. 1974.

In accordance with the Interim Policy StaLement (IPS). the

performance of the EGCS is judged to be acceptable if the course

of the LOCA is limited as follows:

1. The calculated maximum fuel element cladding temperature does

not exceed 2.300"F.

2. 11Ie amount of fuel element cladding that reacts chemically with

water or steam does not exceed one percent of the total amount

of cladding in the reactor.
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:.'; _ ' -: .,+.1 ·,~:i i ":0', ",~ ,.<::;,:'~ ~("

The clad temperature transient is terminated at a ti1lle when ,.
., --I r ·'F,(.-j ,.'.":,:~'~':~ ,t'·;'.., .:.

the core gea.etry is still uenable to cooliq,and befote I.:b.:', "
.; b':~ ;::.~r~-t;j'~~~~.~~, ",,: ~:.,:,,:.

dadding is 80 embrittl~ as to fail during or after QuencblJiA;
'".:' "~'U ~~.~ :i"

The core teDlperature is reduced and decay heat 1& removed for
-. 'I

an extended period of time, as required by the long-lived
, ,

•• '1

radioactivity remaining the core.

6.3.4

The applicant presented an evaluation of the LOCA in,accot;dance

with therequireaents of the IPS in BAW-I0065, BAW-I006S ~upplement 1

and BAW-I0074. This evaluation resulted in a peak clad telaperature

of 1929·F and showed compliance with the Interim Acceptance Criteria.

As part of the FSAR for the Bellefonte plant, the applicant

shall submit a toCA analysis performed by an acceptable evaiuation

lIlOdel under the ECCS criteria published in the Federal,~giater

On January 4, 1974, and show that this facUity is in COIIIpl;lance .ith

the same criteria. However, if a construction penllit is to be issued

after Decelllber 27, 1974, the applicant will be required to show

cGmpliance before the construction perlllit is issued.

Tests and Inspectioos

The applicant will deaonstrate the operability of the ECCS by

subjecting all ca.ponents to preoperational tests, periodic testing,

aDd in-service teating and inspections.

The preoperational tests perfo~d fall into three categories.

One of theae categories consista of system actuation testa to
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verify the operability of all ECCS valves initiated by Engineered

Safety Feature Actuation Signal (ESFAS), the operability of all

safeguard pump circuitry down through the pump breaker control

circuits, and the proper operation of all valve interlocks.

Another category is the core flooding system tests. The

objective of this test is to check the core flooding system snd

injection line to verify that the lines sre free of obstructions

and that the core flooding line check valves and isolation valves

operate correctly. The applicant will perform a low pressure

blowdown of each core flooding tank to confirm the line is clear

and check the operation of the check valves.

Operational test of all the major pumps comprises the last

category of tests. These pumps consist of the ~keup/high

pressu~e injection pumps, the low pressure/decay heat removsl

pumps, and the containment recirculation pumps. The applicant will

l~e the results of these tests to evaluate the hydraulic and

mechanical performance of these pumps delivering through the

flow paths for emergency core cooling. These pumps will operate

under both miniflow (through test lines) and full flow (through

the actual piping) conditions.

By measuring the flow in each pipe, the applicant will make

the adjustments necessary to assure that nO one branch has an un­

acceptably lnw or high resistance. They will also check the

system to assure there is sufficient total line resistance to
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the branch lines. In addition, preoperational flow tests w111 be

prevent excessive runout of the pump. 'l1Ie applicant ,must show'that ,
.'. ."...~~ -', .. '~':: "::\~;. ~,) ..':;~?: :::.;~}~"~ :.:,~,

the minimum acceptable flows aa determined for the FSARanalysis'
l '1:;~,:t.~ ~~~Lf.

are met by the meaaured' tCltal pump flow and relative fl.ow bll!twee.n

conducted to verify the sizing of the cavitating venturiesto
,',',:- ,; :,~'.,: '\l' {'.i"'.

confirm the as-built flow split performance of the LPI system. The

system will be accepted only after demonstration of proper actuation

of all components and after demonstration of flow delivery of all

components within design requirements.

The applicant will perform ruutine periodic tests of the

ECCS components and all necesaary aupport systems at power. Valves

which operate after a 108s of coolant accident are operated through

a complete cycle. and p~ps are operated individually in this test.

The Staff is presently developing a generic position with regard

to testing of the ECCS. During the post-construction permit stage,

the Staff will require the applicant to provtde equivalent testing

capability to comply to this position.

6.3.5 Conclusions

On the basis of our evaluation, we have concluded that the

performance of the ECCS is in accordance with the Commission's

Interim Acceptance Criteria and is acceptable in regard to a decision

concerning issuance of a constructio~ permit if issued prior to

DeceRber 28, 1974.

http://provf.de
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6.4 Control Room Habitability

The applicant proposes to meet General Design Criterion 19,

Control Room, of Appendix A to CPR Part 50, by use of concrete

shielding and a dual mode control toom emergency ventilation system.

An accident signal or a high radiation signal will initiate control

room isolation accompanied by pressur1zation with 500 cfm of outside

air for minimizing the inleakage of unfiltered air. We have calculated

the potential doses to control room personnel following a LOCA. The

resultant doses are within the guidelines of General Design Criterion 19.

The applicant has indicated that the chlorine biocide system

originally proposed will be replaced wi th a hypochlorite system. This

hypochlorite system eliminates the potential onsite chlorine hazard.

The closest potential location for a toxic gas release is a railroad

line 3 miles from the site. We have evaluated this hazard and have

determined that a release of 55 tons of chlorine from a railcar would

not pose a aerious hazard to the control room operatora. However, we

will require that the applicant supply emergency breathing apparatus

for operatora and that the operators be able to manually isolate

the control room in the unlikely event of a toxic gas release. The

applicant has indicated that he will meet these requirements. This

will be documented in a future amendment to the PSAR. We conclude

that the proposed control room des1.gn except as noted above will

provide adequate protection for the operators.
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6.5 Auxiliary Feedwater System

The applicant has classified the auxiliary feedwater system ss

an engineered sAfety f£3ture. A description of this system and our

evaluation of the applieant's criteria are given in Section 10.6.



7-1

7.0 INSTatDlENTATION AND CONTROLS

7.1 General

The Commission's General Design Criteria, IEEE Standards

including IEEE Criteris for Protection Systems for Nuclear Power

Generating Stations (IEEE Std 279-1971), and applicable Regulatory

Gu1defl for Power Reactors have been utilized as the bases for

evaluating the adequacy of the protection and control systems.

Specific documents employed in the review are listed in the

Bibliography to this report.

The revil!llJ of the protection and control systems was accomplished

by comparing the designs with those of a previously approved

facility, the Rancho Seco Plant. Our review concentrated on

those areas of design which are unique to the Bellefonte Plant,

for which new information has been received, or which have remained

as continuing areas of concern during this and prLor reviews

of similar design~d plants.

7.2 Reactor Protection System (aPS)

The RPS of the Bellefonte Plant will.be functionally identi~al

to that of Rancho Seeo exeept for the following features:

1. The Bellefonte Units have incorporated a high pressurizer

level trip which prevents the pressurizer from being filled

with liquid. It is also a baek up trip for accidents that would

normally be terminated by high reactor coolant pressure trip.
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2. Low pressu~zer level trip was added to prevent the emptyin~

of the pressurizer in the event of a small loss-of-coolant

accident. It is also intended ss a back up for the low

reactor coolant pressure trip.

3. Power/flow trip was added to replace the overpower trip Which

WiiS based on flow and power imbalance. The power/flow trip

pro~des primary protection for the coastdown of one RC pump

from a four-pump operation at maximum power and provides pro­

tection for the locked-rotor accident. It also protects

against power excursions for all modes of PUlllP operation.

4. A calculating module (part of a new RPS design. RPS-II.

developed by B&W) wss added which generates signal limits

providing protection for DNBR and peak power density

(kw/ft) limitations. It generates a power envelope trip

and a power/delta T trip and utilizes a voltage reference

check feature to provide continuous on line self-check of

the validity of the generated signal.

5. The RPS for the Bellefonte Plant includes redundant manual

trip switches at the systems level. This feature has been

incorporated in order to comply with Section 4.17 of IEEE

Std 279-1971.

6. The RPS does not supply any signals to the control system.

The Rancho Seco plant RPS provided reactor coolant flow and

reactor coolant preYsure signals to the control system.
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We have reviewed these changes and h«ve concluded that

these design changes provide an equivalent or betteJ: deF" of

safety than that of the Rancho seco plant and are jn coafol'lllUlCa

to IEEE Std 279-1971, and therefore find thea acceptabla fOJ: the

construction permit review stage. However, in view of tile unique

design features and hardware utilized (1.e., use of integrated aolid

state logic and mini-computer technology in the ealculat1n& ~a).

the total system acceptability is conditional pending OUJ: aeaeric J:8-

view of the new B&W RPS-II design. This design 18 deaeribed in B8f

Topical Report BAW 10057 (Reactor Proteetion Systea. Septa.beJ:, 1973)

and will be reviewed by the Staff prior to the operatinB 11cenae atage.

The applicant has replaced the high reactor building pJ:uauJ:e

trip with a low pressurizer level trip in the new IPS-II dealgn.

(The new design retains the diverse low reactor coolant pre..ure

trip.) The Staff's position is that since the analysis of the

effectiveness of the ECCS performance assumes a reactor trip at

ECCS actuation, we require that ,diverse signals be used to trip

the reactor. At this point in our review there ie·insuffieient

information to evaluate the acceptability of the low preasuJ:izer

level trip as a diverse reactor trip for this purpose. Therefore,

",e l'Il8y require that the Bellefonte RPS design be revised to provide

a reactor trip on high building pressure for this diversity .. ia

the ease on plants previoualy reviewed and approved.

, .'

, .. j:
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In resp0D8e to the Staff's eoncern, the applicant has agreed

to .adify the reactor protection system to include a high reactor

buUdiDg prf!lilsure 81pal to trip the reactor 1£ it cannot be

~trated by the PSAR stage that the low pre88uri~r level

signal rill prov14e an equivalent or better degree of protection.

We c0D814er this c~tment acceptable for the construction

pendt appllcatioo and intend to re-evaluate the applicant' 8

analy8:18 and de8ign in the FSAI. review.

7.3 EIlmeered Safety Features Actuation System (ESFAS)

The ESFAB is fencti0n411y identical to that of the Rancho Seco

plant except that the Bellefonte syste. uses a five channel

system to actuate the engineered safety subsystems as opposed to

Amebo Seeo's four chamel system. We have reviewed the in-

stt'Ulllel1tatioo, control and electrical ayatelll8 being provided

for the £SFAB and have concluded that the design criteria is in

confot'DlllDCe to IEEE Std 279-1971 and the C~ssion's regulations

and i8 therefore acceptable .
•

The following sections identify those aspects of the design

that were not acceptable ~~ uS and were changed as a result of

our review; and, those items of concern that have been identified

during this and previ0U8 reviews of similar plants.

7.3.1 Trall8fer FrOIl the Injection Mode to the Recirculation and Cr08s-Over

Hodes of OperatiOD

Cbanpover ft'Olll injection to the recirculation mode and the

cros8-over aode (U8tDg LPI P\lllPS as boouera for the BPI pumps)
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of operatfon folloring a 1086 of coolant accident 18 acet*pitshed

by the operator in accordance with eatabUabed procedur•• which
, ."

7.3. 2

include a series of _Dual actions. The cOlqllex1ty of the propoaed

changeover procedures to be followed during worst poaaible operating
. ''', '..:

conditions (LOCA) did not appear to provide adequate ..aunDce that
( .'.

the operator would correctly perfonl the required actione (a.'

Section 6.3 also).

The applicant was requested to IIIOdl£y the design to provide _nual

initiation at the Iyst_ level in accordance with Section 4.17 of
•

IEEE Std 279-1971, or to demonstrate that the tiBe required for

lDanusl initiation is available and that the procedures are of such

simplicity that taking exceptions to Sect;ion 4.17 can be jU8t1£ied.

The applicant has indicated that this system will be IIlOdified

to our requirements. We will require this cOllJll1tment be doc.-anted

in the PSAR prior to issuance of a construction permit.

Activation of Trip Setpointa

The applicant baa identified the high reactor coolant outlet

temperature trip point to be within 4.17% of the high end of the

calibrated range of the transmitter. Since the tranemitter

saturates well above the calibrated range and provides an adequate

safety margin in case of drift, we find that the trip point setting

is adequate and therefore acceptable.
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COB~tn....t Spray Systea

Hanual 1n1tiation of the contol1Dlllent spray s,atelR is accomplished

by t-J -nudly operated switchu per train. ODe of the switches

act_tea the spray h~er valves and the other switch actuates the

spray ~1I. Thts arrangement, as opposed to a single switch for

lUDual lIIyata level initiation min1.lll1~a inadvertent actuation of

the containMllt apray system. We find this deaign feature acceptable.

We beli,",e that the intent of Section 4.17 of IEEE Std 279-1971 18

aati.fied and that the health and safety of the public is protected •

•We -aree with the applicant I s contention that no single operator

er:ror should cause contai_nt spray actuation.

Safety Related Fluid Syat_

The applieant was requested to address inadvertent actuation

of all eleetrleally-operated passive and active components in

safety related fluid systems and evaluate the effects relative

to the single-failure criterion, and to identify the degree of

conforlDnee with the staff position stated in our December 7. 1973

letter.

The applicant has cOmmitted to comply with the staff's position

and provide appropriate systems analysis during the FSAR stage.

This c~tment is acceptable at this, the construction permit

stage of our review.
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~ ,'", .. 5 trJr'IP~

Periodic Test1n • of lleactor Protection and lD.s1neared Safety

;" ". ; '.;' f·~~ r· _ ,

'the applicant 'a design criteria provide for t ••tat-il1ty of
,:,.~. '~ ",.~'t~ .: I"

individual channels, logic and final actuting dev1c.. and .atiafY
.. ;,","

the requirl!lllellU of IEEE Std 279-1971 aDd Regulatory Guide 1.22

(Periodic Testing of Protection 5yst. Actuation Pucntions. 2/71).
r j ':

We conclude that the applicant's design criteria for testing

of protection ayst... are acceptable.

7.4 Systems Required for Safe Shutdown

We have reviewed the instrumentation. control and electrical

systems being provided for safe shutdown as well as the design

provisions to place and keep the plant in a safe shutdoWn

condition in the event that access to the uin control room is

restricted or lost. We have concluded that the design of these

systems. as modified, will acceptably conform to our criteria.

The following sections identify those aspects of the design that

were or. w11l be changed as a result of our review.

Our review of the DRR system design, as initially proposed,

revealed that the reactor could not be brought to the cold

shutdown condition given a single failure in either of the two

serially connected isolation valves located in th~ suction

line to the DRR pumps. The applicant has agreed to" modify the

design by provid:lng two additionally sertally connected valves

in parallel with the two existing DRR inlet isolation valves.

• "0"
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Both valves in each serially connected set will be powered

frOIl a different emergency bUB. Provisionl will be _de

to pera1t lll8Dual tranafer of power to the valves to affect opening

in the event of loss of either emergency power bus. Also. the

applicant has 14ted that the design of all valve interlocks will

_et the requ:1re.ents set forth in the position (December 7. 1973

letter to the applicant) for high pressure to low pressure interfaces.

We find this design change acceptable.

Our review of the auxiliary feedwater control sY8~em and the

..in steamline break instrumentation and control system revealed

that the design criteria did not conform to Section 4.12 of

IEEE Std 279-1971. The applicant agreed to modify the design

to be in full conformance to Section 4.12 and revised the PSAR

accordingly. We conclude that the modified design is acceptable.

7.5 SafetY Related Display Instrumentation

We have reviewed the design criteria for the instrumentation

systems that provide information (1) to enable the operator to

perform required safety manual functions and (2) for post­

accident monitoring, and have concluded that they are acceptable

except for the following:

The PSAR listing of the instrumentation channels for post­

accident surveillance does not include provbion for continuous

control room recording of all parameters considered essential by

the s::aff. Also, as proposed, the instrument channel wiring would
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pass through the ~11Uc1esr iutr-.entation cabinets (which are
";" "~.: ,; .,....

not Clasa I equi~t) where they are selected for recordiDl. '!'he
.'. I • ,.• ,,'';''

applicant ".. advieed by letter dated January 11. 1974 of the
": . " '-~ :'~

unacceptabUity pf these features which mISt be .odif1ed to cOlllPly

:.,.."",
, -;:,~: .

•., J."

. '.' ,'.

with the staff's position.
·~l ~'',." .

We will require the applicant" to c~t
.~ ,'.":. .

to the neeessary additions aDd modifications in this area prior

to 18aullDce of construction penlite for this facility.

7.6 All Other Syate- lIequired for Safety

We have reviewed the design criteria for all other syst_

required for safety aDd find that they conform to the applicable

safety standards and Regulatory Guides and are therefore acceptable.

7.7 Control Syste.8

The applicant has ststed that the Integrated Control System

design is identical to that of the Rancho Seco plant except that

the Auxiliary Feedwater Control. which is required for safe

shutdown, has been separated frOM the Integrated Control System

in order to meet the requirements of IEEE Std 279-1971. This

design satisfies our evaluation requirements and is acceptable.

The applicant has stated that the design of the Nuclear

Instrumentation system is essentially the same aa that of the

Rancho Seco plant aiOd no differences have been identified. We

conclude that this design is acceptable.

The applicant has stated that the design of the incore aonitoring

system is essentially the same as that for the Ranch Seco plant

". ;'

.:'-:"
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with the exception that this plant utilizes a greater nUlllber of

detector strings (62) because of a larger core. We find this design

acceptable.

7.8 Enviro~ntal and Seisadc Qualification

The applicant has stated that all instrumentation and electrical

equiplllE:tlt that is required to perform a safety function will be

environmentally and seisadcally qualified by either test or

analysis in accordance with the appropriate IEEE Standards.

We conclude that the enVironmental and seismic qualification

criteria are acceptable.
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ELECTRIC POWER

General

8.2

" •• 'L

Geueral Design Criteria 17 and 18, IEEE Standarda i.n~ludinS
: "

','J

IEEE Criteria for Clus IE Electric· Systems for Nuclear Power

Generating StatiollS (IEEE Std 308-1971), and Regulatory Guidea for
. ( ",t

Power Reactors including Regulatory Guides 1.6 and 1.9 served aa

the bases for evaluating the adequacy of the electrical power

system. Specific documents used in the review are listed in the

Bibliography to chill report.

Offsite Power System

Preferred (affsite) electrical power for all safety and non-

safety related auxiliary loads of both units will be supplied

from the TVA 161 kV and 500 kV power system by three ind~pendent

circuits. Each of the preferred power sources and associated

circuits has sufficient capacity to supply all loads regardless

of plant conditions. The applicant has conducted power system

stability analyses showing that the 108s of the largest generating

unit, or the most critical transmission line, will not adversely

affect '::t.e stability of the remainder of the transmission system

or the ability to provide offsite power to thiS facility.

For each unit, the normal preferred power source is the TVA

500 kV power system via four 500 kV transmission lines, the 500 kV
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sY1tchyard, t.he UDit tranllforJller, and two lIIlit station service

transforJllers. '!'he use of t.he 500 k-V &yetelll 118 the DOrIIlal source

of offatte power is made possible by t.he provision of a load break

avitch between the unit generator and the connection to the high

voltsse winding of the unit station service transforDlli!rs. The

load break switch _y be operated ei ther manually or automatically

8Dd Viii be open during startup and shutdown and cloaed during uot1ll81

paver operation.

1'vo sources of reaerve preferred power are provided 1;0 each

unit fr~ the TVA 161 kV power syatelll via two phy81cally independent

161 k.V trSDBllIission lines, the 161 kV switchyard. and two reserve

station service transformers. Two physically independent circuits

concact the avitchyar¢ to the reserve station service transformers.

Each circuit serves one of the two transformers for esch unit, assuring

availability of reserve power to both units in event of 108s of

one 161 kV e1rcuit. Each transformer haa sufficient capacity to

supply loads essential for safe shutdown or accident cOl1ditiona in

Olle unit..

Auto_tic switching is provided to transfer the auxiliary

buses to reserve preferred power in event of fa.1lure of the nol"llla1

preferred power 80urce.

Each tranalllission line is protected with primary and backup

relaying aystelll8. Each power circuit breaker is equipped ,.,ith
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two separate trip coils.

.. ".",

These component. are conq.ectecl <aO.,that" "'~~"
. ",' ~,', "

each protective function is redundant and loss of _anY'81~"":,_llHil!( , '

component in one relaying protective scheme' does, not,affect-,the,_, "";,, ....'.
;',:-"-.

proper functioning of the other protective devices.

8.3

8.3.1

Two independent 2S0-volt batteries are provided in the 'pmler';'r;':O;.,:

house to supply substation re<\uirements. Each of the ,two,2S0."wlt

batteries supplies portions of the protective dev1cea:lDdepeadeDtly."O

and for 108$ of one battery. a _nual transfer to thee other ,battery".

will be provided. The closing control circuits for the 161-kV,J"',

power circuit breakers are supplied frOl8 the pOlNrhouee batteriea:,

in such a manner that loss of either battery viii not prevent ','

closin~ breakers as required to energi•• a reserve auz1liary' '

transformer. " '

We have concluded that the offsite power &ystea eatisfia the:,,:

requirl!1llentll of CDC 17 and 18 and IEEE Std 308-1971 aad ia acceptable.

Onaite Power Systems

A-C Power Systl!l4

ODette standby power will be supplied by two die..l generator. (1)-(;'.)

approx1mately 6000 kw in size. Each D-G will supply one 6.9 kV -raeDCY

bus comprising one division of a two-division split-bus configuration.

Interlocks will be provided to prevent paralleling the D-G'.,' and to pre"""1

closure of lllOre than one of the three power feed breakere ·(norulpr.ferrecl

'. ,,": ~ :,. •.: ." ,'i .: ••-, IJ '.'~
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relJervepreferrecl. or standby) of each eIlergencY bus. Each D-G will

be automatically started by an undervoltage 8ignal from its respective

bue or by a safety features actuation signal. Only one of the

two »-G's will be required to provide emergency power for accident

conditions .

The redundlnt engI._ed safety features and. vital instrumentation

aDd control loads w:l.ll be supplied. directly or indirectly. from the

two 6.9 kv _geucy buselJ through the two-division split-bus

configuration. This couf1guration will be _intnned throughout the

a-c aDd d-c eybsyst_. There will be DO auto.atic Mritchinp; of

redundant bUll'" or loads. and interloc:b will be provided to prevent

redundant b.... fm. be1n& paralleled.

Each D-G and its awdliary eyu_ will be separately

bouaed in a Se1a"'c Catesory I iMtallation.

The atarting and operation of aay D-G is not to be conditioned

by operation of the other.

Separate onsi te fuel storage will be provided for each D-G

sufficient for a ...01_ of seven day. of operation at full rated

load.

At the ti_ of our review the applicant had Dot yet ..lected

the standby ])-G'. for the plant. However. load studi... indicate

theae ])-G'8 will be of ••1&e larger th.an aay previously Ulled in

nuclear standby applications. The applicant bu co-1tted to a
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.' ~> -. " 'r.:
',It,

.'I'::~ .

.' .,::, "

test program, aUa1lar to that perfo:Ned for tha Z100 pWt. 'to'

deillon.etrate that the reliability of the D-G'a tdU be at laMt

equivalent to that of the aallar "atanel.I'd" D-G' a prmou.Jy'"

approved for nuclear service. 'lbe teat preen. will Lad.... j:'II;

follOlfing:

1. At least two teats acceptable to tlta ....·,at"" Staff wtlltJ.

pe.rfo~d OIl each D-G to d_atrau til. atart &1IlI 1*

capability of theae ..-ita with ... -.rib ill ...... of the

dea1gD requi~nt8.

•
2. Perfo~nce of at l_t 300 valid start &1IlI 10lId taste tdll

be required prior to iDitial nsctor crit1esUty of leUefOilU.

rith no .ore tluln thr.. faUurM all-.4. '!hie _t :ladw!a

811 valid t_ta perfOnM ofldta. (A ft1id start aDd 1*

teat is dafined .. 8 .tart fro. dea. cold "'~t cll7A' t iou

with Ioadiq eo at leaat 501 of tha coat:lawoua ratiq tdtb:la th.

required t_ tntanral. and COllt:l.aued oparat1oa _til taapar_ura

equiUbri.. i. attaiDad.)

3. A failure rate in ncaa. of 0118 par bUDdrad td11 require further

tatiDa ....11 .. a r.n- of ~s ayataa dutp adequaq.

Por each ...it. four iadapeadeat cb.-ala of l20__1t a-c vital

.' ~.,-.; <':';')

•

, ,

connol parer will be prov1cled by atatic i __rtars ud tbair ..aociatad

diatrtbutlO11 boarda. a.cb inverter will recalve IlOnal 480 volt a-c

power iaput fn* the a-c _rpaey ,..r .yae- (2 iavertars aupplied

fro. ucb div1a1oD) aad b·......' d-c pOffar a,.ae- ftoll • 120 volt



•

8.3.2

8.4

vital battery through llI1. auctiolle.erin8 type circuit. Should the

DQ~ a~ poIIer fail 01:" be subjected to reduced voltage, the

inverter w11l be supplied without interruption from t.he vital battery

source.

We hew. concluded that the a-e emergency onsite power system

satisfiea the require_nts of CDC 17 and 18. IEEE Std 308-1971

aDd Regulatory Guides 1.6, 1.9 SD/ 1.22, and is acceptable.

D-C Power System

'the vital d~ power system for each unit is comprised of four

125 volt batteriea, each with an assigned static battery charger

and diatdbution board. A apare installed charger is provided

for each pair of batteries. The batteries are independent Class I

installations housed in separate rooms.

The d-e ayata is colIIPatible with the two-<iivision apl1t-bus

configuration of the a-c aystem.

We have concluded that the design of the d-e system conforma

t.o the stated criteria, safet.y guides and st.andard and is

acceptable.

PbY!ical Independence of Electric EqUipment and Circuits

We have reviewed the applicSDt.'s criteria for physical

separation of electric equipment and circuits to preserve the in­

depQdenC8 of redundant equipment. In addition, the applicant bu
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supplemented its criteria, at our request, to include the ataff'.

position on Physical Independence of Electric Sy.tems as provided

in our letter dated December 4, 1973.

We conclude that. t.hia co.tt1llent. 1a satiafact.ory at this .tale

of our review. We will evaluate the applicant.. illlll_ntation

of these criteria during the FSAR review of this facility.
',- "
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9.0 AUXILIARY SYSTIlHS

'!be safety related auxiliary systelllll have been evaluated fot'

the appt>oprlate t'eactot' safety and t'adiological safety t'equit'ellIents.

'lhese systems are grouped in the following pat'agt'aphs to indicate

the requirements that at'e applicable.

The auxiliarY systems necessary to assure safe plant shutdown

at'e: essential raw cooling watet' systems, component cooling water

systelll. ultimate beat sink (in conjunction with the essential t'BW

cooling watet' syst_.> pot'tiona of makeup and put'!fication eyst.em.

decay heat t'emon.l system, ponions of the chemical addition and

boron t'ecovery system, air conditioning, heating. cooling and

ventilation in the control building, the diesel genet'atot' buUding

and pot'tions of the aunliary building. fuel oil system. cooling

water system, starting system and lubt'icating system for dieael

generators. and portions of the compressed Bit' system.

We have al.o t'eYiewed those auxiliary systems whose failure

would not prevent .afe t'eactor shutdown. but could, directly or

indirectly, be a potential source of radiological release to the

env:1ronment. 'l'be.e systems include t'aw water cooling. demineralhed

water _keup, partione of the compressed air system, pt'oceS8

sa.pling system, and the miscellaneous air conditioning, heat and

ventU.tion syst__



BLANK PAGE

" , ;"



9.1

9.1.1

9-2

FrOlll our review of the design criteria and basis for these

systems. we find they are cOlllparable in design and function to

other PWB. facilities (eg., North Anna Units 3 and 4) that have been

previously reviewed and approved. On this basis we have concluded that

these auxiliary systems are acceptable.

Fuel Storage and Handling

New and Spent Fuel Storage

New fuel storage space will be provided for one refueling batch

for each reactor or a total of at least 138 fuel assemblies.

The new fuel storage space will be an integral part of the fuel

handling building which will be a Category I structure.

The racks will be designed with sufficient spacing to limit

the effective multiplication factor (Ke f f) of the stored fuel to

less than 0.90 even if 1JImersed in unborated water. Based on

our review, we conclude that the design criteria and basis for

the new fuel storage space are acceptable.

The spent fuel storage pools are also located in the fuel

handling buUding. Each reactorw1l1 be provided with its own

spent fuel storage pool. Each pool will be seismic Category I,

reinforced concrete. lined with stainless steel and of s size to

store a total to 1 1/3 cores. The storage racks will be designed

with s.uficient spacing to limit the effective multiplication

factor (K
e f f)

of the .tored spent fuel to les8 than 0.90 even

if t-rsed in unbarated water.
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A separate cask storage pit will be provided in the p::ox:1ldty

of the spent fuel storage pool. The cask pit vUl be separ.ted···'

will be kept closed wbeDev8r the cask is being loaded 'into or
. I· .

9.1.2

raiael! frOlll the caak loading .rea. thus assuring that th. w.ter,

level of the fuel pool will not be affected in the event of

a cask drop in the cask handling area. The shipping cuk wUl be

prevented frOlll being moved over the stored fuel by .rrang....ut

of the fuel pool. cask storage and loading area. The applicant

has evaluated the effects of the caak being dropped into the

C4llk loading area even if it 18 tipped. The results indicate that

the stared apent fuel and other safety related syst_ .re pro-

tected from a postulated apent fuel cask drop accident.

We conclude the appl1cant has d8lllODBtrated that the dedp criteria

and bases are in accordance with Ilegulatory Guide 1.13 (Fuel Storage

FacUity Desip Buis. 3/71) and is. therefore. acceptable.

Spent Fuel Coo1ing and Cleanup 5ystea

The spent fuel pool cooling and cleanup syst_ is de.iped to

_int.in the required quslit7 and cl.rity of the pool water and

to r.-ove the dec.y heat gener.ted by the stored spent fuel

assembliea.
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The eneraY releue froa the noxmal 2/3 core of. spent fuel (1/3

core froa each reactor) can be relllOVed by one cooling train. _in­

taining a pool bulk fluid temperature of 150·'. With 1 1/3 cores

of spent fuel stored in the pool. one cooling train will _intain

tbe bulk fluid temperature of tbe pool at or below 200·F. Normal

operatioD of the spent fuel cooling system (SFCS) utilizes one

puap and one cooler. If tbe pull.p and/or cooler falls during

operation. a standby PUIIIP and cooler are avaialble.

In the event that the standby PUIIIP or cooler would not be

avallab1e the decay heat rl!lloval system (DHRS) will be initiated

to cool the spent fuel pool. The DHRS will only be s carted to

supple.ent the SPCS if the reactor of the associated DHRS is empty.

being refueled. or being shutdown where only one DHRS string is

required for decay heat removal. Loclted valves will be provided

to prevent the initiation of the corresponding DHRS for spent fuel

cooling purposes.

The purity and clarity of the fuel pool water 101111 be llI8int.ined

by a purification loop and a fuel pool skimmer loop. The purification

loop will also be U8ed for cleanup of the reactor cavity aDd fuel

tran8fer cana ] during refueling and the borated water storage tank

contents following refueling. The cleanup system will be designed

for 110D-11UC1••r service. This part of the system can be isolated

froa the spent fuel cooling system in the event of a malfunction.
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All system connections to the fuel pool will penetrate the pool

sufficiently above the top of the stored spent fuel us_11.

to assure adequate eooling in the event of a leak or break in a

pipe connection. The design of the piping systen will be sum .as

to prohibit siphoning below the minimUlll cooling level. The eooling

loop piping and components win be designed to .ANS Safe·ty Class

3 and seismie Category I requirenents.

Based on our review, we conclude that the design eriteria

and bases for the spent fuel pool cooling and cleanup system are

acceptable.

Puel Handling SystePI

The fuel handling system provides the means of transporting

and handling fuel from the time it reaches the plant in an unir-

radiated state until it leaves after post-irradiation cooling.

The systen basically consists of cranes and handling equipment,

fuel transfer system, fuel storage racks, refueling canal, fuel

storage area and decontamination facilities. The components and

structures that transport, position, raise, lower or house the

fuel assembly during transportation will be designed to meet

seisadc Category I requirements. We conclude that the design

criteria and bases are acceptable.

p'
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Wolter SutelllS

E8seut1.al Jlaw Cooling Water System

~. essential raw cooling water eyste. (BRCWS) will be de­

.i~to seismic Cstegory I and ANS Safety Class 3 requirementb,

ezcept that containment penetrations and piping inside the r~ac­

tor building will be delligned to seismic Category.! and ANS

Safety emf) 2 szandards , Cooling water will be provided by. this

systf!ll to all coaponencs essential for safe reactor shutdown.

eidler directly or by way of the component cooling water system.

The BRews mainly consists of eight PUlllPll. associated

piping. strainers and valves. The system piping will be arranged

in two independent header Loops each providing a continuous flow

of cooling water to those systems and components necessary for

plant safety either during normal pUnt operation of under acci­

dent conditions. During any postulated combination of DIOdell

of units operation and adverse environmental occurrences.

operation.of three pumps on one header loop will be sufficient

to supply all cooling water require_nts for both units. DUl:ing

the hypothetical combined mode of loss-of-coolant-accident in one

unit while the other unit is in cooldown with loss of offsits

pOlfer and four diesel generators in operation. six pumps

are required to operate.



9-7

.' ~.'. ".., '~;'. ,-,,:,r·r ,
We find chac ehe syat_has adequate redundancy in additioll

....'., '

conclueie that the design criteria aDd bases for the systmDB are,

;~r~,')" "'tl··
\' i • •1. ,'.,f " •.'~

We. tberefore.event of nacural disascers or plant accidents.

acceptable.

Component Cooling Water SYstem

,;<,:·1 ':~~/

Co its sbiUcy Co withstllDd a single 'failure without l~UDa th~

• ,.: " "1'" "J. ,,.,t{ij.:!.c,~;,~~::
abilicy of che safety systems to perform their functions in, tbe

9.2.2
-, :' .:c. ',! i,;', , i.,

The component cooling wuer system (CCWS) is safety related
.. ,,'.", " .~,;; 1':)! ';'i

and provides cooling wacer to dissipate heat from various compo-
::,;. .-;10"'".' .t.,_

t'ents and piping of the system will be designed accoidi~'t';ANS

Safecy Class 3 and seismic category I requirements. It will act
, i "!'.... "'." ":.:.

as an incermediate heat sink and barrier between the reactor

coolanc and the ERCWS which is open to che ~tmosphere. The SY8-

. ,- . -~ ..'

tem will be designed to operate at a higher pressure thaD the
.. . ~".::;;~' ,hI] f~. ~. (l

ERCWS co enaure thac the cooling water quality csn' be maintained

in t he event of CCWS systE!lll lealeage.
; .'

In order to preclude leakage of radioactivity to the eDViron-
: "',~ i ~ ,,\: .;.:

menc. radiacion monitors will be provided Co detect potential
, . ~,:.. ~ ,-: :".

radioactivicy inlealeage Co the ERCWS with indication aDd alarms
, .',.. .J j I': ~ "! :.:'':j

in che concrol room. Isolation valves are provided to facilitate
•. :-!P,~.

the removal of leaking equipment and concain any radioactive

leakage.

".;< .
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The syst_ .upplYiDI eooliDI to aafety related equi.-ent will

be deai8'led to Met siDl1e fallure eriterioa. with two eeparate

cooling loops having a phyaical eeparation banier located bet"eel1

the loops.

The first subloop eontaiDs two paps (one operating llI1d the

other on st8Ddby), 0I1e eooler. ODe .urge tw. one filter; aDd

will serve all the clJlqKJl1eDt coo11l1a req\lir_ts duriq nonul

operation. The .econd Bubloop conte1l1a one ~. one cooler.

one Burge taDk. one filter; and will be utilized .. llIIergeocy

standby. Under emergency ;:ondit1on.s. cool1n& vater flow to the

UDn-Bafety coeponents w11l be terainated with sufficient redun­

dancy in order to elUlure eaael'gency hest re.oval capability of

the .yBtem. We conclude that the design cl'iter1a aDd baae.s for

the system axe acceptable.

Ultiaate Heat Sink

The ult1alate heat .1nlt d",s18'l w11l be provided to elUlure

sufficient coolant flow fox: (1) simultaneous safe shutdown of

either unit coincident with a 10s.-of-coolsnt....cc1dent in the

other unit, and (2) maintain the two units in the safe .hutdown

condition. dissipating decay energy fl'om both units fox a mini-

mum of 30 days without l'eplenisbment. A single watel' aource and

intake urueture vUl be provided. for the ultUiate heat .ink complex.



(, ....
'.\ ,,':

the GmterwUle IeHnolr w111 be cI.~.~or the ),~!,""9~~;),:;t~,::!:t~;j

earthqueke (SSE). tDrudo. severe 8tO~ t,~ ~ab~,;;",~",:flOOd.<'i;</,i/)
. <.' ':,:: :, '::";':" ',:, '·:;.~\:~\;)7~\\;:Y~,

'l'be appl1eat "Baed. water surlae. s1. of ,9.~l~",?y.~.~;enttre'/:;""\/;
.. ''-,', ,",:, .....:•..,.,:>.."'" ..

chaunel leqth IUld an acId1t1Ol1a1 ~/2 foot for~, F~'~H~~JrOlll);\~:,;ij2':;:
the intake foreb.,. to the -UIIP of the e..~t~ ~"i,~~H~:~".~~r':' <:;,:':],fij::,
p~ in order to euare .uffle1eot puIIp ~rgenc;,w:l,th ~~erav1UfI:.:;'::,

, " .. ,." ~>.' '.--

Ileservotr at ttl lCllrMt level.
. .•...

. ..'"

9.2.4

In the event of an Kctdllllt cOlldlt1OQ c_1na e1~~er,'i~;_lnxJ;~:.);':
--".' ',' .. "".;"-"". ::'<'~;:

steam condeDSer or the cool1na tower to _U\mCt1oll. the ,plant

would be shutdown aDd the GUIlter.-v1Ue Reservoir would se"e as

the ulti.-te beat sink. Xn thi_ relll-rd, the oc,::urreuce,o(".

SSE co1ucident with a los.-of-coolaat accident and a loes,.of .either
..' _., "" ~'~ ,'. ' ..

the downstream or uJllltream d.. is col18idered 88 a des~ }1~~S event·

for this facility. We conclude that the design ,crited,a .and baSh

for the ult:lJllate heat sink are acceptable.

Condensate Storage Facilities

The condensate storage facility provides wat.er for .lII8keup. and
.. . . ..~' . "j • ~.

surge capacity for the turbine plant. system inventory and, 8,re-
; " . ' , .... '

serve water supply for the suxiliary feedwater pumps (its c;mly.' ~.:;." . .' "

safety related function),
.'

Each unit: will be provided with one condetl8ste storage facUity
•. ,',' • .1'.' '.. ,

consisting of a 700,000 gallon capacity 8tDrage tank. transfer
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pump and. associated piping. 'l'he tank internal piping anange­

aent:wUl'be'SUl:h'u"toreserve'a lIIirUaum of 300,000 'gallons of

t . . J ", ':. " :~, , '~,' '. •

coudensilte'for' aUzll'iary" feedwater pUlllp8. The storage tank will

be desip.Bd'tcinon::"sd'SDdc Category Itequirements and not pro­

tectedfrOll exteinal IlliS81les~ Any 1088 of the tan~ would be

compenSated for by uSing essential raw cooling water for auxili­

ary feedWater 8upply~' We' conclude that the design criteria and

bases for thIs systeM are acceptable.

Process Auxiliaries

Compressed AirSyste.

The compressed air system wiil be designed to supply com-

pressed air to all pneumatically operated components during normal

and/or emergency piant operations, and will be divided into three

separate subsystems, the essential air system, the control air

system, and the service air system.

These subsystems will be served by four seislll1cally qualified,

motor-driven, non-lubricated compressors located in the auxiliary

building. Each of the compressors is si~ed to supply the total

plant essentI~l and control air requirements under normal condi-

tions with sufficient additional capacity to handle minLul ser-

vice air requirements.

The essential air system is safety related and will be designed

to ANS safety Ciass' 3 aUli' seismic Category I requirements. The



.",:';'

system will have two separated trains
.: '"

compl"e880r

crLrerIon,

domain. lIowevel", in the event of loss of

ticulal" train, the ail" l"eceiver will have

actuate conta1mllent isolation valves in that particular train.
':,,', .'.,.:!):.' 'J"';':','::'L,O'," .

On loss of off-site power each of the COlllpl"e8S0rs will automaU';,
'~,:.;:.i',~,H,E{f": :::)'!{

cally be provided power frolll the on-site emergency power supply',
. ~:,~, ;5;.::.,.: ~:;,,::j;j':'\l;i

"'.'."

., ~

'.,~.>',:;'

1:',1. ;.

If the pressure drops to 80 psig, the

. ',1"'"
. "". '.'.

-r, \"~'!.:',:'

Necessary valving will be provided, so that the ser-."

The control air systelll and service ail" systelll are not safety , "
•• ; -, ~ r : r "'~'~ I~ (:. t/~::,~::: ?i~\:i:;~:;

, ~" ,."
related, nevertheless, all pipe hangers fOl" piping located in

The equipment and floor drainage system will be designed to
. 'd ~:,~.,..... !.. ·".:e ,

that the design critel"la and bases fOl" this system are acceptable.

predetermined level.

requil"ement.

vice air system can be automatically isolated when air pressure
,':" ~ ':u

in the header supplying contl"ol and essential air' drops below a

control air system will be automatically isolated: thus conserving

all the remaining air for the essential air systeJll. We conclude

plant operation. The equipment and floor drainage system will"

seislllic Category I structures will be designed for seislllic
, .', ;, ,t. ~

Equipment and FloOl" Drainage Systelll

accollllllodate all auxiliary building and containment drains during

9.3.2
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collect _te~ from potentially ~adioactive sou~ces and transfer

it to the radioactive waste holdup tank•..

The system will be designed to prevent the spread of radiosctivity
" " -. ~ ..

and the subsequent release of radioactive llISterial to the outside.

ae->sphere due to leakage during normal operation. In areas where

safety related equipment are located leak detectors and emergency

draius will be provided. This will enhance the operability of

adjacent equipment in the event of equipment leakage during an accident.

We conclude that the deaign criteria and bases for this system are

acceptable.

Makeup and Purification System

Throughout the life of the reactor core the llISkeup and puri-

f!cation system compensates for core burnup by adjusting the con-

centration of horic acid in the reactor coolant and thereby assisting

in the control of available reactivity to within acceptable limits.

In addition it: (a) regulates the inventory of coolant in the reactor

coolant system. (b) removes impurities from the coolant. (c) con-

troIs the concentration of corrosion inhibiting chemicals in the

coolant. (d) supplies borated makeup water to the core flooding

tanks. (e) provides injection water into the reactor coolant sys-

tem following engineered safeguards actuation. and (f) provides

injection water to the reactor coolant pump seals.
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Air Conditioning, Heating, Cooling and Ventilation S:r;at_
" "':_'-'";~:,, ~.1:,tt'J~

The system will be designed to ANS Safety Clus 2· and .se1l1111ic
~<: "., '" '.; .: ::' 'r~·:: ':~ , ,i",j , b':/:.J':~ f:r. l:Ui~ ':'"

Category I requirements. Alternate fluid flow paths,rt¢UP4ant
. I :,.... .., .t;'\": ,'J'"; r- r :"::"-'1 ~\' .~' .~::-;~'.t. :J<Ti~:{ .'~ ~.:f;o -,~~~t~},',,:.

components and isolation valves, will be provicledto ensllt'etbe
, •. : .: • • ~ ,.. \ , ;~' ,; • ,1'J ~; :~,,: ~: '~': ~.~I:~(~ .\; ~:: ,tttr~r;ti:..r.i<,!l.

syst~ operability as an enginnered safeguard.
,.! . • ,.. • "_ :~: . ~'" : ,;, .oJ ";'."'S,") .,-,}:; 1.:.:J t:; d~~,~,i

are acceptable.

9.4

9.4.1 Control BuiLdtng

The control building will have two 100 percent redundant en-
'3" . :":',.:~.< ?!,'!":) ).h::~_r't

gineering safety feature quality air condition1ng ayste.seach
• ..,'. -. • "i ' • '" ". , ";- '. -:." <1 ,~~., ,J.J:,' .'," '; '

containing a water-cooled condenser-compressor water chiller, 8U
. I, t, :."' , ' , ";, .: .I.' ~ ':. ." ;

air hand ling unit, chilled water PUlllp and piping, compressors,
•." " '"'i.. I", i" ~'.~' ",:~,:,,:,:;,<~,~;;:;,~::,

filter assenblies. duct work, dampers and necessary controls for
: '. :; ,I"i.. ,; d "~I ~'r,~~~') .,;~"j' ~,.(~ j,

aucoaar fc and/or manual operation. The operator vi!! have rellOte
... '.', --,~.'.q""!.~ ~'.,~ l'l}!,:,~

manual control capability to ensure satisfactory coptrol room
, '. ':l' '~'r ..". ','.- ·'r"~~:-'r'"'\"."

conditions following an accident. The control roOlll will be llI8in­
".1 •, ;,~ 1...

tained at a positive pressure to prevent entry of dust, smoke.
,': ' , ,; - '.

radioactivity and other contaminants.

Outdoor air to the control room will be takeQ from two sepa-
. I. ' "~'" .'. f r ,:

rate locations each of which will be provided with duplicat,e ra-
. - : ,.",-~, (, J ~',:; ,

diation monitors, chlorine and smoke sensors. If the air to both
! ··,.I·'~' :,~"j'li'~'~~!.';"

inlet'" is radioactive or chlorine or SlllOke concentrations ezceed
.' " -. .. •. .. ( 'J. ,~': -r ,::,.~ f .. ", ,:~

established l:1Jnits, the systeDl would be auto_tically isolated
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aDd p1aeed in ealBrgeucy DIOde of operation. Electrical equiJIIIIE!Ut

esaential for 8Y8tl!lll operation will be powered by the ondte

emergency power sources. Based on our review of this system. we

eonclude that the design criteria and bases are acceptable.

Au::d.liary Ventilat1onS1stem

The auxiliary building air-conditioning heating. ventilating

and air cleanup system will be designed to maintain an acceptable

bu1.1ding enviroDlllent for protection of plant equipment and to

l:lmit the release of radioactivity to the atmosphere. The system

will be required for shutdown of the reactor and to maintain it in

a safe shutdown condition. Areas containing engineered safety,.

equipment w11l be provided with air c<:loling units in addition to

the normal ventilating systems. Engineered safety equip~t coolers

will be provided with e1lll!rgency power and essential raw cooling

wal:er sources. 11Ie fuel handling areas wIll be l118intalned at a

slightly negative pressure to lIIin:1m1ze cOllllllUillcat1on of air

with other portiOlllJ oJf the building. Effluent frOlll the fuel

handling areas will be ventilated and discharged l:hro..gh l:he

aeu.tc Category I designed ducts and charcoal filters to the

station vent. 11Iie 8y8t_ will be a:lailar to that of other recently

approved PWR plants. We conclude that the design criteria and

bues for the 818t_ 8re acceptable.
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Diesel Generator Buildi1!S!l.

." ":_'~'" "',:'-'",:~-.,;\;~i7.~ ~l~,W~~~~~'~Pi:~

, .
.. . I

. :1
:":" -.

·'.~~'r.~ '":'\ !:'"t : '··b '~··""cJS"··m'd1g',::>,·· ,;. \,.: ........ ,",:", ':..'.
~ '.'. ,I., ':,' • ',':"'~'. ~'. '. ",':' i",,~ ",:::' '''':,'':},::~'.-7.',:: ':;: ...:'.:'·,.:·'~~:;,1·

Each diesel generator .building W1l1.b.,~~~~~;~?-!~~~;;:.';}Lj.;
'. " ., ">' "',:,~~'~.;:/.':,?',"";:::~:::'.,,'~:~'{:/:;:),'::,.~~~,;:;.·:;'~~"'~~~t~,i

Category I heatingandventilatiD.$ syat_.COWIis~,,~t~."lIWt-:,Ct/;·';;it~~~
.- '.. .. '.. -, .. ' .' _""-::'-'.::~::i:;i;:;,~:,;,,15j;;iB:r~;t~~

percent capacity fans, filters, .d.$lllPera., .~~t;: !~C?~~ ~\ot:~~~~t::';?:'::>:;}:;
. " " ".>',"'::::~:,::~'" :,~",::,::>,.;<>\;,::,:::':;/)

Power for the redundant heating and .:V~l;:f.la.ti~nfi!Cl~~t~:.lf~~.'J'e:.>,,,,\,'
. ."""" ': ':' ,:,,:.',: ':, '~r :\',.' ",': ,: :: '~'",: ~ :,:::',:i~ ..'::, ,:"~:. ;":',:', ,",',.': ::7~,J·,1

supplied frOJP separate ~rgency pl¥er ',~~t"iPi~·~~~~!tJ;/~:;·~.;·:;,~;ii~.(;:
.' ..', '.'~',,' :." ,:", .. r:~~::,<:,?~:,:;;,\:";:~:'j~'·~,:>~:,;{·;'::~~;\;{~~'1 ~~

electrical equipment roolllS prClVidedfor,_~ .of;.th~:~~II~.i~",~!'~~.:·~;};:~;
. .. .- -. •. .... .....< ../ .... "Vi.'

buildings will be vent1lated"by asepa:r,te.,emuJu"t,f~t(M~hJ~B·· ·};·i~

discharge to the atlllosphere. Redun4ancy; in eoJlP1'D~~;;,!~ll en8~e·:.~7
. . ,"" :: .. ":':, ' ,,'~',~':;:.:::,::,:,:"">',:.: ',,-"-';' /:.~:.", :>:.\":'\,:;'.-,/,\

the systelll operability during accident.conditi~s~,}f,e,.~~l~~~~f-: ·j·;_.

9.4.3

the design criteria and bases are acceptable•. c".·,'.""·

. ,.
"... ~:".

" .. -v:

, ., "
.,'" .' i... ~·..I"·,

Fire Protection Systea

Other Auxiliary Systems

The fire protection aystelll will be desiped to: prov~d!l-<!'~!.£.

protection in the areas of esaential syste. .or -C~~rc:l~i:Y!ler~r

a fire could prevent the operation of. the _afety r~t,¥I:.;J~"HO

syst_ • 1 t also provides fire protection to the. -4f.ty _r!M~~

equipment in the auxiliary building, cant'l'ol. ))uUd11l,8 .~ .~~~or

buildinp which are designed to seialllic category I ~OIlqld,.r~~p~.

'l1le hiah preaaure fit'e pTotection ayet_ v1ll wov1~:water

to all points throushout tile facUity whare _terfor, :1ir~ f,~ting

9.5.1

9.5

..'
.y be required. In areas where water cou14 create",; ~a;r!J:<".

due to the natura of equi~nt or the type of fire, a lower preasura -:
i .
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......_--_._ .._-----_. __ .. ----_....••_--~,---~----

earbon-dioJdde fire pNtection system will be provided. All

co.p.,nents, piping and water supply sources of the fire protection

systelllnecesSari to mainta:ln public safety with respect to nuclear

hazards will comply with ASS. Safety Class 3 and seis=dc Category I

requirements. The remaining portion of the fire protection system

18 not associated with nuclear safety; this portion (ineluding the

turbine building, yard and other non-essential structures) will be

designed in accordance with AWWA and Power Piping COde, ANSI B3l.l-l967

A min:1mum of two fire detection devices will be installed in

any given area of the facility not normally occupied by operators

or where rapid fire detection is otherwise essential. All detectors

which activate the system and alarms provided in the control room will

be installed in accordance with the applicable standards of the

latest edition of the National Fire Protection Association Codes.

In addition, portable fire fighting equipment will be provided

throughout the plant for fighting small fires. Based upon our

r~ of this system, we conclude that the design criteria and

bases are acceptable.

Dieael Generator Auxiliary Systems

The diesel generator fuel oil system will be designed to sup­

ply diesel fuel to each diesel engine operating at full load for

a period of not less than seven days. The systl!lll will be
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composed of two ~edundant t~a1ns, each having ~ aeven-daydiftaiel

oil supply tank assembly, lllOtO~ driven day..tankfuel.trADSfer ... ,
~' ,

"

-,~:

, :~>

tank, the system will be designed to ANS safety Class 3 andse1s-,

PUlllP and. day tank. F~m. the seven-day fuel tank assembly to day".,
• •.,. '. r

mic Category I requirements; and will be protectedfrOlD the~ffects .

of tornadoes, hurricanes, floods, snow OJ: ice. We. conel_ud,lII .that",

the system design criteria and bases a~e acceptable. '; ,

A closed c Lroul.at Lng water cooling system .will be provided",; .

for each diesel engine. The system will be designed to meet the

single failure criteria and in accordance with seismic Category.

I requirements. Cooling water to each heat exchanger will be

provided by duplicate headers from the essential raw.cooling water.

aystem. A fai1u~e of one header will not jeopardbe cooling water

supply to the heat exchanger.

We conclude that the system design c~lteria .and bases are

acceptable.

Each diesel engine will be equipped with two full capacity

starting air motors, and redundant starting systelll8. The diesel

generator will be auto.atically atarted On the loss of off-site

power or by the engineered safety features actuation sYStem sig-

nab. Two air accUDW1ato~8 will be prOVided for each didel en-

gine. Each sccumulator is sized for an air storage capacity suf-

fic1ent to crank the engine five tass without recbarg1q. Two

'·'.0",
',:,~,~ "

. .:' ~
'•. <

.'".'.

.'.
I -: I'

"
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eleetr1.c-ildtor dr1WlD air cOIqlreaaora wUl also be provided for

each d1eeelpnefttor -~er packap. Each co.preaeor ia ahed to

recluu:se one set of aecwlUlatora in 30 IIinuteS.The appropriate

portio_ of the starting air supply ~t_. 8. epecifiecl by IEEE Standard

387 (Trial USe Criteria for Diesel Generator Units Applied as Standby

POWI' Suppl1esfor Nuclear Power Generating StaUons). will be deaigned

to AIlS Safety Cla.a8 3 nquireMnts. We conclude tbllt the design

criteria and buis for the syetem are acceptllble.

Au illdiv1dual lubricating oil .yetl!ll will be provided for

1!IIII:h diesel generator engine. Thill syet_ taint.malto the

diesel engine and Meta the require_nt of lEI! Standard 387. A

failure in the lubricating oil system of one diesel generator will

not effect the operation of any other dieeel generator. Lubrica­

tilll oil is cooled via the lubricating oil cooler by tbe e108ed

circuit cooling water eyetelll. and will be heated to ensure rapid

.caning when the engine 18 not operating. We find the deaign

criteria and bllaes for the syst_ are acceptable.
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STEAK AND POWER roNVERSION SYSTEM

Summary Description

The steam power converaion syatetll will be of conventional
:- .., :' ~..:":"..-:.: "." .. /';"u,:: ~~. :;,:;·~~~·:f·~,;

design. similar to those of previously apprcnNd 1'WIl plants U8ill8
,~'r .> I"~ .: .: ::' l ~ ,n ~t ,:.Ie ;~"'~: 5., 'f>Y,n ;~i~: -.'..~ .!,:,~"':<~.

B&W NSSS such as North Anna 3 and 4. The &yllt_ will generate'
".,.; "

'.'"

electricity through a turbine generator which ill supplied atealll

from the two steam generators desc~ib~ in'~:ect~~'L;.1tt:;:;~er . \:>?
j" ,•. ~,>, r, ~;:,JILU.; .!:n:::J:

transfers unusable heat in the secondary cycle to the c:cnMt_r
"'r , ..~ ;'l:.;:~;.'·', :!.'~h'!

cooling water and from there to the at8:lsphere throush cooling towers.
".i'i·:r; 'f":

The entire system will be designed for the -.n_ expeeted energy frO.' .
: -::' ;'., ~:;' :~.f '

the nuclear steam supply system.
I :'.' ,. ' •.,' ,t ,J ;"~'J:".~:

I_distely after loss of full load. this system will dUa1pate
.: '. '! • " ,

a portion of the stored energy in the reactor coolant &yatea throuBh
.' .:,;. :;~ ',hOt: '.'

safety valves snd power relief valves to the atMOsphere •
• \ ., ;"•.; 1;',- (I

The steam from the two steam generators will be routed to the
; ,\ . -~ ": l' '"' ,. J ,::. i.

, I

turbine by four lIIllin steam lines. Each line will contain one IlllI1n
, i :

steam isolation valve outside the containment. The four main steam
, .

lines will be joined to formed two separate stNlll supply headers.

These two headers will conducr the total It.... flow from the steaa

generators to a coaaon header and then to the turbine. Branch

piping from the main steam colllllOn

turbine bypas s to the condensers.

header provides st.- to the
I". ; '~ ., :.-, .: .~ ::'t.

Steam for the turbine driven
"

auxiliary plIIIp will be taken fro. two IUin ,tea- lines upatr.. JJII

of the ..in steam isolation valves. PortiOll8 of the _in s~
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supply 8)'stell upetr..1D of the llIlin ste8111 isolation valves and inside

the uin steAll ufeey valve roOllll. will be deSigned to ANS .afety

claa. 2 and sei8lDic Category I requirements. The main steam isolation

."alves are locatsd outdde and as close as possible to the secondary

contaitlllle1l.t buildiQl. In the event pf a _in s,eam line rupture

accident the main stull isolation vs.lvas are capable of closing and

isolat!ng a steam genarator within 7.S seconds of the detection of

high containment pressure or low steam generator pressure.

The main steam supply system is not normally radioactive. but

in the event of rpetor coolant leakage into the steaJII generators.

radioactive _tedal could be released to the seeODdary system.

The condenser vacuua pump radiation monitoring system and the

turbine building radiation monitoring system will prOl71de redun­

dant detection of radioactivity in the secondary systl!lll. The

vacuum pump e1Chau.t 1a passed through a high efficiency particu­

late air filter and charcoal absorber train before being discharged

through the tUrbins buiJ:ling exhaust "'snt.

We conclude th. d••lgn criteria and basis for the mdn steam

.,.t... ;sre acceptable.

10.3 Stu. Generator Do"? Sl,tem

The ateam gharator dump &ystea will be divided into two sub­

.,st_. the turbine ""U. syatem and the power operatlld relief

valve syatea. The tanlne bypass qstem will be, designed to



..~ :..'..:.:~"" ..". ,..'~,:~.
'. \:; ,:"'~,,.-,':,(.?,

:.·,1';'-.

I:::;:.~'

"''":'·:~::f'',:~';·:'<
. ,"", '
.'.:~' .~:J\: :~:

:': ..:"''':;': :;·:<{C;~·,:~:;~
,';, ::::;:, ';~

large turbine load reduction.

steam isolation valve and housed inside the· aafetyvalve",todlDlt"

Inadvertent or accidental opening of any one poWeroperlltlild"';i"U~ef

reduce the magnitude of nuclear &ystemtransielit.'" TbB"ajTS'teilfi
. ' j; ..

conslsttl of six power operated relief valves, -fOlir.beirig-otl/iJff

type and two are IIlOdulating types, located 'upstrea. 'Oftlth:tli',"lIIii1u

"

system to an uncontrolled depressurizstion and cooldoWn.":We ei:ln-

elude that the design criteria and basis for tha8e sYeted8 are'

. ,. , " :..., ,~.,,'. ..,. ,'.':.'
valve during power operation will not subjectthe'reactor"c:oollUlt

---_._. '~---"._-'- _~~~~:;:':i,L.~t;~~ ·':'/":r~:~.~~r:]~:;~:;~!;~~ .
..'.; , r, ~" )"!i'JJ;.):.~

-:'; I- '~. ~\(' ,"_" ~
\ ';:',;,' ,"J ,!:,,", f(1f~i'i''''''i'~~-~'1'- ~

, ',1v: ~";', '-:~I":~/~.i* ~';-:l~~;;;rJe rl,·";,:
- /- '. ':'I,::~t;~ {~~&~tt: . {:--:~~':

.',;. ".,

IlF'3

,.".

maintain secondary ays tem pressure wi thill.·.)~~ijl~.{~i~~~Y,;lj,,'i:~~;"'<~i;it;;;rt
.. .. ..~.I '. ,-.,".":':.': :,' :.:"'",,:::~':',:,~f;\;:~;::.'~.":"<:';;'}:~,:~i::·;?:..:?:;:,J~'t~~,:;,~:t~i:, ,~ .i'1:,,:;~,

and reduce the magnitude of nuclearsyatea tran.:l~t.s:;f~,/t;:d­
::' :;"" ,. ..:" -:',; ,: "'..::/: I:., ;:~:;d:::0'\';.::;:~h~,;~,:': :;:,':~;::~~:·;·,:r;::;·;,:,:'$~:;?~7~

I1Iadverten~ ,or,.cC1d.~.mwdjolii··-»,__ ,
- .. ,",- '. ",':, :',. ":\' ':;:":<',:::';:':"::'i::·:':·:,:··'~~t\:,:'i ':,. ',:, ;~,':~: .:" ':>};r/~~{~1~:~f~jr:.)~>¥~\S6~~

of anyone steam dump valve during powetoperatt,pIl.i1dll··,~b'i"""'~:';::";·.'}";;~,::},<;':/

ject the reactor coolan1: 'aystemto an uncoDtrc;lleot;4~i:~~f~€ig~\"i:1t~fr"':,!;;~

and coo.Idoen , •.,,,;, ;~;,;j";·,~J1~~j,1
The power operated relief valve syst. wiUbe du:L&l\ed::i,with:,.'5\)<;\:';r

:::::~~::':':".::..,.:~::::;~::t::.t~~:[~~1
,:,,:,',,~ ·"':<""f~·"'·~y"
:'·,:::·.<::~:;:';,it\~,:?:~~ ~:. ~~

The condenser circulating water design is such thatsySt_ piping'

for the syatem are acceptable.

failures will not result in flooding of areas whereeafety ,rilillted

cOJlqlOnents are located. ..e conclude the deeignc:rl teria 'anel' ·~sis .
-'. ...

c; i}X:,";l-i
.1.,"":",,,-, •..,.. '.

, "....., ... <

Condenser Circulating Water System

accep1:able.

10.4
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,_ -J '. ,:,(,;·rtlli,::~te 'eleanup'systemacts to protect the steam

geurgtch"itubessnd tubeeheets byremorlng corrosion products

: 'c.n:led loVer',frOlll the.' steam -lines. -turbine. cOllthllllller. feedwater

-'-bea~i:'P1ptng.-asvell-as illlPur:lties whieh Ildght enter the system

in .the:mak8upwater. - This. aye temwill also· be able to remove con­

dans.te radioactivity produced in the event of stUll generator tube

l.eskage~' -;_. , .J _.

-The ,cleanup: &ystem-colIBist8 of five Ildxed bed daineraliaers and

accessorieeper !"eactor. The deadneraliaers will be shielded from

the -turbine buildill8 and valve galleries. Each of the five de­

lIIilleralizars is .isolated In an individual COlICrete cell. Du.ring

normal operation all ff.ve demineruizers will be in service with

a spare resin chs!"ge 1n the resin storage tank; however. the

cOlllponents in the system c an be separately isolated with no cur­

tailment or. interruption of power generation.

We conelude that-the design criteria and bases for the sys­

tem are adequate.

10.5 Feedwater System

Feedwater flow to the steam generators will-be interrupted upon

io1tiation of a feedwater isolation signal. This isolation (acc01II­

panted by a reactor trip) is accompl1shedby closure of redundant

valves in the piping to .each steam generator. High level in anyone

steam generator initiates rapid closure of the feedwater control valve



~'::~.. >"
":;",,..,

' ..

,. :
, ':,-l(1;;'S

reactor core energy in the event of a loss of Jilain"feedW'atlrn,·s,il;:.··
':'.

tern. The system consists of one 1200 gpm 'capae1tyctut'birte'driven

'."

-:',

.., ' <',"',' :.' ", "'",::•• ":'i.':,·::":;\-,, ":;' , ·:,,'.)U,",~,:r~:~::./,:
associated wi th the steaR. generator.;!D-.,wbichi •the htJh~",i(ltl:.~.i

llowever. the remainder ... of. the.feedw.ter:sy.t.j\;d~~~~~~~_:i~~!-i,:>-
" ' ,:,', ': ··.:,..~~::,:,\",,;:,::,»};,::?:,::··:~j'i~,:/,?:,n';:;; ~i~~~~~J)f.

feedwater isolat1onvs1ve.willbe"de8ignech.ccorcltotti~'(ll.~,f;fB.;:::
", ' '', .. ,"" .. "":·:-:':'i,:.·i:::;:<~;:~::·',;y;:~,.::t!':}:~::'·:,·\ ;::t·!;'~}~;!;iW}~ , : , , ~ ~ .

class 2 requirements. We conclude the:w1gn; cr1teri'~t~~~~~!i,')6!"

::,:,,01::::.::::bl.. ·'·':'2::::b~~~~~i~1~,
The auxiliary feedwater systeca .. will be'deaiPed:to',sUpPiY~i.4~·':'>;;k-j_i;:;fj:

quate secondary side cooling to remove'system·stored aDlHtesiduit1"',',;;
.. ". <:. ;":(:'.\:;;Jj;

10.6

pump and CWo 600 ~pm capacity motor driven P\.llllPS. piping 'and (,;'81"es •.

Either the two motor driven pumps or the one turb1ne,'drivert):ptililj)

will be sufficient to supply the required feedw.aterin "the "'eas,f'!of

loss of all offsite A-C power, and ~ steam line or feedwater'lfne

break acci..nt , The primary source of water supply ,for all, ' 8tiX!'liary.

feedwater PUIIlPS is the condensate storage tank which will provide a

minimum of 300,000 gallons for the system. As an unlimited backup

water supply, a separate essential raw cooling water system header

feeds each motor driven pump, and the turbine driven pump will receive

backup water supply from.either or both of the essential raw cooling

water h~aders. The auxiliary feedwater system is a safetY related
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":,."

,.,..tell~and w~l1 .1>e.:designed., to.engine.el:.edsafetYfeatul:e .. l:equil:ements.

" It Wil>l,.rema1n·functionalfoUOwiil.g,safeshutdown euthquake, a loss

of: off,.,.site·,· pawel:....0ra-lI1ngle" failure· in -. the system Ol:it:s supporting

.ystems·.· Redundant eleetrical poWer and ail: suppl1es will ensure

l:eliable system initation and operadon. t.".

The motor ddven pumps are powel:ed by either- Off-site or on-site

power sources ; the, turbine drivenpUlllp takes steam -from two of the

four .lIIain.. steam lines upstream ·of the lIIain steBlD isolation .valves .

Enential parts of the 8ystemwill be designed to seismic Cstegory

I requirements and protected against missiles by physical separation

of all redundant components. We conclude that the criteria for the

design of the auxiliary feedwater system are acceptable, and that

the system design based on these criteria will satisfy the require­

ments set forth in the discussion concerning postulated pipe breaks

outside containment.
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adsorption, and holdup for radioactivity decay.

J'~ :".' ;.-;'"'.}' ,;..\,.~"t.~;'::

liquid waste system will treat waste liquid utilizing evapotation.. :,t:S
. : , ,".,"',

.',i.•,,! .'.;:' ~:,<"'} .. '\-:,'.,~,' l":',~,::: ">~'~':i~r ,. ,"".;"'~,:,',:"':'~''':(~':)'::::

demineralh:ation, and filtration for removal of radioactivemated.a1L",.•:
I'·' ; ',. :.':,; '.1 "(;..1 "~';"::J'>"~': . '-;:~'~t~:,/{~:i1}1

chemical impurities, and pa~ti~ul~tj,' " .'..',:< ",' ./,!.;i e>:' ., "ji:;U;,:iJ;
Gaseous wastes will be generated .during ,the operation of the ;'0,. .'.

0'" ",". : .. '. : .,: .;: ;\,: ,',; ,', .: .""'<!';'':i~,';()::1:,~~: ': ::.::::,,\/~,"i:"~,:'?:~:1?;:':::it~~
plant from degassing of primary cockant , vents from. equipment hiai:l,d"-<.::i"<,'.

. '. , . ",',," ",:". '. ;"t. ' , '.~, "".:.' '~:c:..\~,

ling radioactive materials, and' leak8ge f~~"IIY~~~"a~j:ico~n~~"<">
"I ,," .... ,,", "..:',..· ... ·.'.:,....•.'''':.~:·,.;'';:".'.i.•'.;.'~.·.:,'.:..::~..'.' . ,. ,,' , ," " ',' j.~":, :I,::i , ,;,("r~:"",-i'H ':' ' •

containing radioactive inaterial.· The gaseous waste system ..willtreat.'".;
• <, ',',:::,':,:.,••.•••.••:'::;:;'.: i,:.•.).';:~....\:~...(:

" .; ;.:, ".,.- ". I.. -. ':!:~,t~., .1:: .:\ -.:,!,d~.t·,."~·:,"· ,....' ';" .
gaseous streams for radioactive materials removal by filtration~

, :," :"~;<" :,">~

-~.:;.:' .. ":~':"?~;: '::.", "".'.': :'., <":.;":<::~:
~.r treated~s

ILl
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streams will be released to the' env'troiDn~nt; :', .~',,::: .,>:.:,~',::)
. " ':" '." " ',~,~:~ ., :".",' " ," Lj.';';p'j"~( "LI;':"'~ .. !,.',:<;.

Solid wastea will be generated' during plant operatiol1. andthe ..".\;,
..:," '," ~:.=~';\:'..!.;~". ""~ f

''':' ""~' , .. ,','1 ,':. i:.~.~:/,;~,(r.r.',·;r·"(;:..'rt", ": ',"''',:" "'.'"',~?~
wastes will consist of suchradioacti~e'materiai as c1(ithing.evapo7":,~:1;~;

_ ", '." , "". ,j >I!.· ,;':.:;1,1 L. " , ~ rl\;JJ ~ \::;~,Fi,:"L >!>,~.'"::~,d(;'· . "~ '<"/....':<'~'?;'~
rator bottoms, demineralizer resins and discarded radioactivecOlr- .it:::~

.:.,,"". ':''i
, ,,1 . ,,:::',," , ;

ponents and tools.
·.':.",F>:l", .\:),', .',':'.' r:,~ <·::'t;:,·::,ii,~,:"i...:"';:,,;.~.": ';i~).~·.~·"'",1:':l

Treatment will consist of' solification. DisP08~~'.::j;;'
. ,;,:;

', i.<~<,>·,:i:

..:\'::;;}~~:'::,':,:j~
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1Iill'e6nsf.st ~f p4cka:ging and shipping to a licensed burial site.

Units 1 and 2 share the radioactive waste llIIlnag_nt .ystems.
. -,,:., , '. . -' .

A liSting of the liquid and gaseous. source terms is given in

Table 3.2 and· 3.3 of the ABC's Draft Environmental Statement dated

J1ebruary, 1974.
'.~. '; ~ ''.,/-,,'' ,;, > -:

11.2 Liquid Wastes...
The liquid radioactive waste treatment system will be divided in­

to the following fo~r subsystems: (1) tritiated waste, (2) nontri­

t!ated waste, (3) chemical waste, and (4) detergent waste.

The tritiated waste Sub8yst~ will consist of a 25,000 gal t~i­

tiated waste holdup tank, s 2 gpm waste evaporator, two 2200 gal

test tanks, and a mixed bed demineralizer. The liquid collected in
-.",

the tritiated waste holdup tank, consisting of floor and equipment
-I:

drains with tritium content and deborating demineralizer sluice water,. ,

will be processed through the system and stored in the distillate

storage tank in the boron recovery system.

The non-tritiated waste subsystem will consist of a 55,000 gal

spent.regenerants tank, a 25,000 gal Ilon-tritiated waste holdup

tank, a.30 gpm auxiliary waste evaporator, two 22,000 gal test tanka,
. .. .".;.' " .' , " -' ',.'

and a mixed bed deminer81izer. Regenerant solution from the conden-, , - '.

sate demineralizers will be collected in the spent regenerant tank,

and liquid floor and equipment drains with low tritium content will

be collected in the nontritiated waste holdUp tank.
. -v.. . r \ '\ ( ;

The liquid in

these tanks will he processed through the nontritiated waste suhsys-
.;. ' ... -, :.

tern and discharg<7d to the cooling towers blowdown atre8lll •
.' '\ :"', '.1:~ . .. ! .
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The chemical waste subsystem will consist of 'a
-, '. ~. "~-, " ;"I'~/: ~"'':J, ..:.:~:.: '¥ itli ',,, ,'~',9'.)'-:~¥ '-II.' '. ':.;,>.:,:' '.i",~<' i':,::,

-: ,'. "" .', "., :,:~",:",·,:,,:""'>"'Y"':~"/\"\':\~'

duin tank. Waste liquid collected in this tanle ~l be ~r~.n:ect;[W:ifui~':,

, ,'t:< "", ", .: ~H),i;'l;o9-l"'~,~,·,Q',',,'''',{),J,.lH,I,!',iC'':\'lTh¥'/\g'',''I''''.''''.,
0 •• "' ',." "', ' , •• ', " ;·',i1':,,·,.,i.~':,·!",:·~~'t,".~\..'

to the nontritiated waste subsystem foJ:' tJ:'eatlll8nt. ,,'1'be ",aat•• Cool,.!, '-;')1;"
.-.:. :L~: ~:. .: .:.: ~:. 'J:;:f;tt~$-;:'~'; ,i~·i{W:tt~r~:·,:,,~,':~g~·f";;,~, ,~+~;?'::

lected in the ched.cal dnin tank will consist 0(laboratc;iry,4raiu,c":iL"".",}i:',::
" j<' ,.", " ' , ,-- '---- ,,--' ", """, --;';,:: ",~ :;'.,r .\ d::' ~'~ ,·.c~ . '-l"t'~P'~~'~:"'~4'!&,U"""\';' ,;,:'1£f\",,~'1 ·~:;":"i;'

and non-deteJ:'gent decontamination l1q~~~s., ,: :';'-"'M'l"i'lA,~~·l~,~~;~;~};:~;~f*~li~.
The detergent waste subsystem will cons~st .:,!f :l':.pOO,ga~.ll:'~~;:0K::il3:\t,;

" s, .,' ".' ':.J~,!~.';;,:~: j)!i'~·~\~i~'·. ·b:t!.:.tt<;.:p; $.*::j::'ts~:":":';;}~i~~·,~~~:, ,,:i,);
. " ".:'. ":::.: .. , ," ';"'-:': .. ;' :~•."" , ':. :'..'."!, ",,:,\(,~:~,~: !·:~14·:t~>fi.~~),i;f"~v;:;,'

and hot showeJ:' dram tank, a 15,000 gal fuel ~as.k- ~tlC()nF.,.1n,aH.o.~':);;»:·:~:;~jg¥~':t,
'. -, .:.'~'=':~:!:_ us . r~:>d_{. 'l Ct€.II",;:b: 'ab~ ."'?':'·:,<-j::("'~'""'::'''''':",'!\r

. ". , ' . ..,,''' ". ". :: , .. ,'''.'':' ,':"' ,i'~':' ' .......f. ,~

waate collection tank, and two filteJ:'S. Laundry.llIld hO~$hOwer'w"t.:):'·)i!J!'·r:
• ,. ' .....' ',.10.;": ,'. ~.- ,Of 1'· .,<,':,:,.,,:',\"!::·::,'t::.p,.:;,t

. . , ,... ;", )i,> I·.l ,,' ~H ,~/rt'l j." .. ,~l:n;.,.." 1';.'::,_,. ",.!.;l;',., ,,:J;~'~·:.';'f:.',"..:, .',: ":"'\'~':'J~?;:~

will be collected in the laundry ~d hot' shower dra1n;i;mk.filter~;~li;i:rt;i':,
." , i,,, ..' \~>. :'~:~ f} i~,3 ".:·1:.~:~~> :;:~~.',~~.~I~·>,.:'~>:'>'{"';~~:~~~~:!'{:~:

and released to the cooling towel", blowdwu' stJ:'eallI' Sl'~t ,fU~~l;:4s~>:>:';i':;;;;:

decontamination wastes will be col1e~ted 'i~" ~h;'''f:t~::~:~:f:~ri~:}'.:}Z?ii'i'
..: '., .': M ;; 7. ,1.'<.' ~,; ,'r;~ '"!,·iJ .:~.~ .~'l~rj .. ~" :,:':":\: <;,...{y,:,~:

-.iaste "-ollection tank. filtered, and J:'eleased to the cooling ,!;,Ow~'
. : '; ':...' .,....,' ~'~:I-;. r1 ~..

blowdown stl"eam.

The liquid effluent released to the cooling tower bl0v4own strear
.: I'"~ • :..:.,~._, ::~',~:,,~;.'~, :':~j.,~t ;,~I::~I;!-.,~~j

Based on the patameteJ:'s given in WASH-l258, our evaluation as-
.;'.~ -! "J:',l.(::,,: L~i:~iL dd t4:"

will be monitored. Upon a high radiat,1Dn indication,. the :valve in
" , . .'::~ .. :"::1"; ,iJ.J,"-.i- C'::h'"!!',:,j f#-.~'::":l

the liquid waste dis~harge line will be aut~tically closed., '
.' ., .c. ,;) :. ;"';'~" 1;,J:"'i-~~":'~

~ .~ -.- """', -'j',
"-.~;':' :'. '

sumed a tl"itiated waste subsystem flow rate of 895 gpd, a non-tritia~
.' ": :,!' .::r..'=i.:; ~}.:"-::'/J,~.'~:,; ffl. I;'t..:,·,."·

ted subsystem flow rate of 585 gpd, a chemical waste subsystea, flow
, . ··,:!.I ., :.".j ;':...f.:.,;t .

treat J:'adioactive ll,u1d8
. : ..' ""~~j;,:t:f;lI l~'i ,-(,i.J~~'.~~'~',:r f~:4.~:.:· ..

We as~umed tile decontaia1nat~n.:
".' .;~; i: < ~;.'., l'.(;~ ; ~<:! :

the system should have the capacity to

l"ate of 400 gpd, and a detergent waste subsystem flow rate of 450
I'. - Ii ,;'~..! i";-.:' ..L. i..,.} ..:

gpd. We assumed that tanks will be filled to 80% capacity. and -- thaI;,
., ,., ~', ;)~ f.:."~.~ ~!! -~ ...::. ~'j. >.:" . '.;i:~.

. ,- ~

generated from back-to-back J:'efueling.

'., ....
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factor (OF) for evaporation to be 104 for all nuclides except iodine

and 10 3 for iodine. For mixed bed demineralizers we assumed a OF

of 102 for cations and anions, except cesium and rubidium for which

we assumed a OF of 2. In our evaluation,-the quantity of radioactivity

released in the liquid effluents during normal operation, including

anticipated operational occurrences. we calculated using the ORlGEN

Code described in WASH-1258. We calculate that the radioactive ma­

terial in the liquid effluent exclUSive of tritium and dissolved

gases. will be 0.1 Ci/yr/unit. We estimate that there will also be

an annual release of 350 Ci/yr/unit of tritium based on operating

data of similar reactors.

The system will be designed for Quality Group C in accordance

with Regulatory Guide 1.26. The tritiated waste holdup tank. waste

evaporator feed tank. waste evaporator, and waste evaporator distillate

test tanks will be designed for seismic Category I and the ~emsining

components will be designed to nonseismic Category 1 in accordance

With Regulatory Guide 1.29. The liquid ~aste system will be installed

in a seismic Category I structure.

Baaed on our evaluation of liquid radwaste releases. We calculate

that the whole body and critical organ doses will be less than 5 mreml

yr at or beyon~ the site boundary. and that the proposed systems will

be capable of limiting the release of radioactive materials in liquid

effluents to less than 5 Cl/yr lunit. We find that the proposed liquid
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radwaste sysu.... to be capable of reducing effluents to "as low as

practicable" levels in accordance with 10 cn Part 20 and 10 cn

Part 50.36a.

We also find that the liquid radwaste system will be designed

in accordance with acceptable codes and standards that meet the

guidelines of Regulatory Guides 1.26 and 1.29. Based on our findings,

w~ conclude that the liquid waste system proposed for this facility

is acceptable.

11.3 Gaseous Wastes

The gaseous waste treatment syatems will consiat of the waste

gas system and the portions of the ventilation aystem that controls

the release of radioactive effluents to the environment. The waste

gas system will treat gases from the chemical addition and boron re­

covery aystem, primary system degassing, and equipment vents in sys­

tems handling tritiated liquid. The waste gases will be compressed

into one of two 3000 cu/ft gas decay tanks at 85 psig. The gas de­

cay tanks will be deaigned for 100 psig at 200 F. The gases, after

a decay period of at least 60 days, will be vented through HEPA £il­

tera and charcoal adsorbers to the environment.

Exhaust gases from the main condenser mechanical vacuum pumps

will be vented through HEPA filters and charcoal adsorbers to the

environment. The turbine will be fitted with gland seals that will

~)e :;:,: ..lied with sealing steam from an auxiliary boiler. Steam from
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the seal exhaust header will be condensed in the gland seal steam COn­

denser. The nonc.ondensibles from thill condenser will exhaust to the

atmosphere without treatment. The gaseous waste generated from this

source is expected to be negligible.

The various areas of the reactor plant will be provided with

ventilation systems. Effluents from these systems will contribute

to the gsseous source te~ and the gaseous radioactive releases from

the ventilation systems are included in this section. The evalua­

tion of the ventilation systems from a source term point of view is

given in Section 12.2.

Our evaluation of the gaseous waste and ventilation systems was

based on the parameters. calculational techniques. and the STEFFEG

computer code as described in WASH-1258. We calculate that a total

of 2500 Ci/yr of noble gases and 0.007 Ci/yr of iodine-13l will be

released form each unit. For reactor operation with up to 1% of

the operating power fission product as the source term. the release

of rAdioactive effluents are calculated to be less than 10 CFR

Part 20 limits.

The waste gas decay tanks and compressors will be designed for

Quality Group C in accordance with Regulatory Guide 1.26 and seismic

Category I in accordance with Regulatory Guide 1.29. The gaseous

waste treatment system will be installed in a seismic Category I

structure.



11-7

Based on our evaluation of the applicant's proposed gaseous

radwaste treatment system, we calculate that the ann~l air dose due

to gamma radiation at or beyond the site boundary will not ~ceed

10 mrads, the annual air dose due to beta radiation at or beyond

the site boundary will not exceed 20 mrads, the annual thyroid dose

to an individual will not ~ceed 15 mrems considering the location

of the nearest cow, 11 mi. SSW of the site, and the annual total

quantity of iodine-13l released will not exceed 1 Ci for each reactor

at the site. We find the proposed gaseous radwaste system to be

capable of reducing effluents to "as low as practicable" levels in

accordance with 10 CFR Part 20, 10 CFR Part 50.36a, and Regulatory

Guide 1.42. We also find that the gaseous radwaste system will be

designed in accordance with acceptable codes and standards and

meets the guidelines of Regulatory Guides 1.26 and 1.29. Based on

Our findings, we conclude that the gaseous radwaste system propsed

for this facility is acceptable.

11.4 Solid Waste

The solid radwsste system will be designed to collect, monitor,

process, package, and provide temporary storage for radioactive solid

waste prior to offsite shipment and disposal in accordsnce with ap-

plicable regulations.

Miscellaneous dry waste consisting of clothing, rags, paper, and

air filters will be compacted into 55-gal drums by a baling machine.
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Spent resins will be placed in 30-gal drums and mixed with a

blend cf vermiculite and cement for solidification. Evaporator

bottoms will be placed in 55-gal drums and mixed with a blend of

vermiculite and cement for solidification. If required by the

activity level, the filled drums will be enclosed in steel-jacketed

le~d shields for shipment.

We estimate that for each reactor unit approximately 500 30-gal

drums of spent resins, 200 55-gal drums of evaporator bottoms, and

600 55-gal drums of miscellaneous dry waste will be shipped offsite

each year. We estimate that each drum of spent resins will contain

approximately 10 Ci after 180 days of decay; each drum of evaporator

bottom will contain approximately 2 Ci after 180 days decay; and the

600 drums of low activity waste will contain less than 5 Ci total.

Drums will be filled and sealed by remote means. Storage time

will be provided depending on the curie content and number of drums

generated.

Our evaluation indicates that the volumes and radionuc1ide con­

centrations estimated for this facility are consistent with operating

experience fOl similar plants. The system for processing and

packaging the solid wastes will be of adequate capacity. Solid

waste will be packaged within the limits specified by Federal

Regulations 10 CFR Part 71 and 49 CFR Parts 170-178 Which are
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applicable to packaging, handling, and transportation of radioactive

material-so The wastes will he shipped to a licensed burial site

in accordance with AEC and DOT regulations.

Based on our evaluation of the solid waste system we conclude

that the system design will accommodate the wastes expected during

normal operations including anticipated operational occurrences in

accordance with existing Federal and local regulations. The system

design provides for waste handling in a manner consistent with main-

taining as low as practicable (ALAP) exposures to operators. The

wastes will be packaged and shipped to a licensed burial site in

accordance with AEC and Department of Tranaportation Regulations.

Based On these findings, we conclude that the solid waste system

is acceptable.

Process and Effluent Radiological Monitoring Systems

The process radiation monitoring aystem will be designed to pro-

vide information on radioactivity levels of systems throughout the

plant, on leakage from one system to another, and On levels of radio-

activity released to the environment. The system will consist of

radiation monitors for ventilation vent particulate and gas, elevated

release particulate and gas, auxiliary building exhaust, fuel building

exhaust, containment purge exhaust, leak collection area gas, compo-

nent cooling water, condenser air ejector discharge, steam generator

blowdown tank discharge and composite sample, reactor coolant
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letdown, auxiliary steam"condenaate, gaseous waste disposal system gas

and particulate, waste gas ta~ vault ventilation, liquid waste con­

taminated drain monitor, liquid waste effluent monitor, reactor coolant

plant component cooling system, and waste gas decay tanks.

Samples will be taken of all liquid and gaseous releases to the

environment. Gaseous and liquid waste streaDlll will be automatically

terminated when l:adioactivity cont.ent, is above a predetermined level.

Provisions to monitor all normal and potential pathways f~r re­

lease of radioactive materials to the environment will be made in

conformance with General Design Criterion 64. Control of releases

of radioactive effluents to the environment will be in accordance

with General Design Crite~ion 60. Compositing of samples for low­

level analyses and provisions for instrumentation and facilities to

perform gross beta-gamma and alpha measurements and isotopic analyses

will be in a~cordance with Regulatory Guide 1.21 (Measuring and

Reporting o~ Effluents from Nuclear Power Plants, 12/7).

Based on our evaluation of the radiological process and effluent

monitoring system for normal operation and anticipated operational

occurrences, we conclude that the plant is adequately provided with

process and effluent monitoring equi9ment and meets the requirements

of General Design Criteria 60 and 64. Based on our findings, we con­

clude that the radiological process and effluent monitoring system is

a"ceptable.
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12.0 RADIATION PROTECTION

12.1 ShieldiEa and Health Physics Program

The Staff has evaluated the radiation protection.des1gn, featQ.'(e8.

and health physics program presented in the PSAR for this facility.

This review was conducted to determine that facility design

and operational practices are such that ezposurest~personnel

will meet the requirements of 10 CPR Part 20. The review included

evaluation of the facility layout, radiation sources, shielding and

ventilation, radiation monitoring, access control, expected radiation

and airborne radioactivity levels, and the health physicsorganiza-

tion, p.quipmect and procedures.

i:.:

This plant is similar to other licensed light water power reactors

in terms of equipment layout, shielding, ventilation and health physics

program. Based on past exper Lence from operating nuclear reactor

plants, it is estimated that the av~rage collective dose to all On-

site personnel will be approximately 450 man-rem per year per unit.

Design measures described in the PSAR such as operating valves be-

hind shield walls, provisions to drain equipment from behind shield

walls prior to maintenance, and shielding of spent filters during

removal should minimize the radiation exposures received by plant

personnel.

On the basis of the above review, the staff has: concluded that

the proposed plant design and health physics prqgram provides
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reasonable assurance that exposures to individuals will be in

accordance with the requirements of 10 CfR Part 20 and are acceptable.

12.2 Ventilation

Ventilation systems will be provided for this facility to

reduce airborne a~tivity levels and induce air flows from

potentially less radioactively contaminated areas to areas

with potentially greater radioactivity levels.

The inner or primary reactor containment will be provided with

a purge system and an air cleanup systeDl. The air cleanup system

will recirculate air through HEPA filters and charcoal adsorbers.

Th" purge system will exhaust air from the primary containment through

HEPA filters and charcoal adsorbers to the environment. The outer

or secondary reactor containment will be provided with a ventilation

purge system. that will maintain the secondary containment at a slight

negative pressure. This system will exhaust secondary containment

air to the environment through HEPA filters and charcoal adsorbers.

The auxiliary building ventilation system will consist of the

building air supply system and the air cleanup and exhaust system.

The auxiliary building air exhaust sYSteDl will consist of air clean­

up filter trains for the mechanical equipment room. fuel handling

area rooms. and common area rooms. Each air cleanup filter train

will consist of banks of prefilters. HEPA filters. and charcoal ad­

sorbers. The treated air will be exhausted to the environment.
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The turbine building ventilation air will exhaust to the environ­

ment without treatment.

The primary reactor containment air cleanup system will have a

capacity of 36,000 cfm. Charcoal adsor;ers installed in the venti­

lation air cleanup and purge systems will provide a decontami~tion

factor of 10. In our evaluation of the ventilation systems '''~ used

the parameters and the STEFFEG Code given in WASH-l2Sa. We calculate

that the iodine-131 releases for the reactor building, auxiliary

building, and turbine building will be 0.0005 Ci/yr/reactor, 0.002

Ci/yr/reactor, and 0.003 Ci/yr/reactor, respectively.

The plant ventilation system will he designed to provide air flow

from areas of low contamination to areas of progressively greater

contamination before final exhausting. Building areas will be main­

tained at slightly negative pressure,with respect to the exterior

pressure to .reduce exfiltration and contamination of outside areas.

The ventilation system will have adequate capacity to limit radioac­

tivity concentrat:!.ons within plant areas to values listed in 10 CFR

Part 20, Appendix b, Table 1 for normal plant operation and therefore

we find it acceptable.
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13.0 CONDUCT OF OPERATIONS

13.1 Organi~tion and Qualification~

The plant staff proposed by the applicant will consist of

app.oximately 170 persons under the direction of the Power Plant

Superintendent. Reporting to the Power Plant Superintendent

and Assistant Power Plant Superintendeot will be a Power Plant

Results Supervisor with a staff of approximately 25 persons, responsible

for plant performance. reactor engineering, chemistry control and

instrument maintenance; a Power Plant Operatings Supervisor, with a

staff of approximately 43 persons. responsible for plant operations;

a P~:er Plant Maintenance Supervisor, with a scsff of approximately

58 persons, responsible for mechanical and electrical maintenance;

a Health Physicist, with a staff of approximately 6 persons, responsible

for plant health physics activities; an Engineering Unit with

approximately 5 engineers and additional supporting groups such as

administrative services, public safety officers and storekeepers. This

is a customary type of organizational arrangement for two unit operation

at the same site.

The shift complement for one unit operation will consist of

seven men including one Senior Licensed Operator and two Licensed

Operators and for two unit operation will consist of nine men in­

cluding two Senior Licensed Operators and three Licensed Operators,

These shift crew composition~ are in accord with the established

staff position.
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'!'be applicant bas stated that qual1f1catioua for plant employees

will meet the criteria set iorth in ANSI N18.l-197I, Selection and

Training of Nuclear Power Plant Personnel.

Technical support for the plant staff will be provided by the

TVA Division of Power Production (DPP). The 1IIIlin groups within the

DPP supporting Bellefonte will be the Power Plant Maintenance Branch,

the Plant Engineering Brancb sod the Nuclear Operations Coordinator.

These groups are currently supporting the operation of the TVA's,

Browns Perry Nuclear Station.

We conclude that the proposed organization, and the qualifications

of the Btaff are adequate to provide an acceptable staff and t~chnical

support for the safe operation of t.he plant.

13.2 Training Progr~

A training progr.. has been established to train the plant staff

for the operation of Bellefonte Unit.s 1 & 2. The formal training

program for Senior Licensed Operators and Licensed Operators will

consist basically of six phases; Basic Nuclear Courses, Plant Tech­

nology and Specialist Training, Reactor Operations, Simulator Training.

Since it is expected tbat t.be applicant will be operat.ing the Browns

Ferry, Sequoyah, and Watts Bar Nuclear Plants prior to the completion

of the Bellefonte Nuclear Station, TVA expects to draw many previously

nuclear trained and experienced personnel for the Bellefonte Nuclear
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Plant Staff. Therefore. the specific training any oile 1DC11'\T1C1WU'

mat receive will depend greatly on his previous tra1,niDgand .lIx;;,

pedence. We will review the details of the training Proiram at ..

the op~Tating license reView stage.

We have analyzed the propoaed training' program andeonclude,·that

it will meet Regulatory Guide 1.8 (Personnel Se1eetion'aD.d.Traiii:lng•..· ..

10ihich incorporates ANSI NI8.l-l971. Selection and TraiJiing6f ",'

Nuclear Power Plant Personnel) and will provide the basis ,for .an

adequately lrained plant staff.

13.3 Emergency Planning

The applicant has descr~b~ his preliminary plans for'coping

with emergencies. including the propos~ contents of the TVA'Radiolo­

gical Emergency Plan for the Bellefonte Nuclear Plant. The prelimi­

nary plans describe his own organization inclu"~ng responsibilities

and delegation of authority. protective measures for accidente af­

fecting both ousite and offsite areas and a description of arran~e­

menta made or to be made with local. State and Federal agencies

that may be needed in coping with emergencies occurrin~ st the Bel­

lefonte site. The proposed plan is similar t~ the plan in effect at

the Browns Ferry aite which includes arrangements currently in effect

with the State of Alabama and Federal agencies.

We consider that the applicant's prelimi~ry plans. meet the re­

qulrementa of 10 CFR Part 50. Appendix E, Part II and ia. therefore.

acceptable.

http://provI.de
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13.4 Adminiatrative Controls

The applicant bas described his intended administrative controls

regarding review and audit of facility operation, and plant proce­

dures. They are sitrllar to those in effect for the operation of

Browns Ferry Unit No. 1 which have been approved by the staff and

are acceptable for this facility.

13.5 Industrial Security

The applicant has submitted a description of the elements to be

included in his Industrial Security Plan. The plans include person­

nel selection policy and provisions that need be considered in the

design of facilitY. we will review the detailed security plan for

the Bellefonte Nuclear Station during the operation license review

stage.

Ye conclude that the applicant has described those items important

to industrial security at the CP review and meets the intent of Re­

gulatory Guide 1.17 (protection of Nuclear Plants Against Industrial

Sabotage, 6/73).
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14.0 INITIAL TESTS AND OPERATION

The applicant haa committed to an initial test and startup

program to assure that equipment and systems perform in accordance.

with design criteria. The TVA Division of Power Production has

the responsibility for the overall test program administration

including the conduct of tests, approval of results, and lIIB.in­

taining records of test results.

We conclude that satisfactory test and startup program can

and will be implemented by the applicant.
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ACCIDENT ANALYSIS

The postulated design basis accidents analy.ed by the applicant

for offsite radiological consequences are the same as those analyzed

for previously licensed PWR plants (e.g. North Anna Units 3 and 4).

These include a 10ss-of-coola accident, a steam line break accident,

s steam generator tube rupture, a fuel handling accident, a control

rod ejection accident, and a rupture of a radioactive gas storage

tank in the gaseous radioactive waste treatment system.

We have reviewed these accidents and further evaluated the loss-of­

coolant accident and the fuel handling accident. The offsite doses we

calculated for these accidents are presented in Table 15.1, and the

assumptions we used are listed in Tables 15-2 and 15-3 of this report.

Further discussion of the loss-of-coolant accident dose modeling is

given in Section 15.1 of this report. All potential doses calculated

by the applicant and by us for the postulated accidents are within the

10 CPR Part 100 guideline values.

On the basis of our experience with the evaluation of the steam

line break and the steam generator tube rupture accidents for PWR

plants of similsr design, we have concluded that the consequences of

these accidents can be controlled by limiting t~e permissible

reactor coolant system (ReS) and secondary coolant system radio­

activity concentrations S~ potential otfstte doses are sv.all.
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At the operating license stage, we will include limits in the

Technical Specifications on the RCS and secondary coolant system

activity concentrations such that the potential 2-hour doses at

the exclusion radius, as calculated by the ftegulatory staff for

these accidents, will be small fract!ons of the guideline doses

of 10 CFR Part 100. Similarly, we w1.11 include lindts in the

Technical Specifications on gas decay tank activity such that any

single failure (such as a relief valve lifting and sticking open)

does not result in doses that are more than a small fraction of

the 10 CFR Part 100 guideline values.

The control rod ejection accident will be evaluated at the time

of the operating license review. This may require the setting of an

additional technical specification on the allowable operational

RCS leakage into the steam generator secondary side to aSBure that

radiological consequences of this accident are well within the 10

CFR Part 100 dose guidelines.

15.1 Loss-of-Coolant Accident Dose Model

The Bellefonte plant utilizes pressurized water reactors with a

low leakage concrete primary containment and a concentric concrete

secondary structure forming an enclosure building. The enclosure

building along with the fuel handling area and the a~iliary building

mechanical equipment zones for both units form an enclosure building

region (EBR) which is maintained at 8 negative differential pressure
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by engineered safety feature filtration systems. the purpose, of"

the EBR is to further reduce the amount of fission product l ..~ge

to the environment that 18 assumed to occur after the postulate4:

design basis loss-of-coolant accident.

TVA has stated that the entire EBR will be normally maintained

at a negative differential pressure. Upon receipt of a high radiation

signal, ESF filtration units will be activated such thst the EBk is

always at a negative differential pressure. In addition, after 8

postulated loss-of-coolant accident, the annulus atmosphere will be

recirculated and mixed before release to the environment. In analy­

~ing the capability of the proposed enclosure building region to

further minim1~e the direct outleakage of fisslon products, the staff

considered three specific points: (1) the minimum negative differen­

tial pressure throughout the EBR, (2) the fraction of the primary

containment leakage that could bypass the region filtered by the

ESF filtration systeq and be released directly to the atmosphere, and

(3) the fraction of the primary containment leakage that is processed

by the annulus recirculstion filter system as opposed to the once­

through auxili~ry building filtration system.

At the operating license review stage, the staff will require

the applicant to show by appropriate tests that the ESF filtration

system will maintain the enClosure building regiOD to a lDinilllUlD



negative differential lJraaureof .25 inches water pup under accident

conditionS- followins a contaillBlBllt isolation signal, "8U1lling a dngle

failure of an active eo.ponent in the filtration or isolation systems.

The applicant has indicated he will COlllPly with this requirl!llllent.

The applicant baa indicated that the Technical Specification for

bypass leakage will be .5% of the contain_nt leak rate. We will

require that this specification include all pOtential byp.._ leak

paths, including leakage throUSh guard pipM which penetrate the

annulus. In addition, we will requi1'8 a Technical Specification

to be set such that not more than 9.5% of the integrated containment

leakage can enter the auxiliary building, as opposed to the annulus

vol\Bl!. The applicant has proposed similar Technical Specifications.

With these reetrictions, we can assume that at least 90% of the prillBry

containment leakage is processed by the annulus recirculation system

for the purtJoses of c~ting design basis accident do_es.

The applicant has providad redundant recombiners for the purtJose

of controlling any fOrBBtion of hydrogen after a design basis loss

of coolant accident. In the event of failura of both recombi.lars,

the applicant has provided a backup purging IIIOde. Purging would be

doIle through the Secondary Containa:ent Cleanup Syst~ (SeeS) provided

for the enclosure building region to minimize the radiological con­

sequences of purging. We have evaluated the additional dose an in-, .

dhidual might receive due to purging the contaimaent after the de­

sign baat_ accident. Our asauaptions are listed in Table 15-1. The
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coabined LOCA and purge doee would be wll w.thin the guidel:lU.~!:'/"::::i
~:, ".' ".',

acceptable.

Radioactive Spills

" ~,:; ..,,:, ~ ::':":' ,I:

in the auxUury. turbine.a nd reac:torbu11d1np will ba"rriced'ilith":;:;;}:
.......~ ... '" " , . '\:";''':.''''''\':', ',~,\:';'~~.\:.::,;';:'r. .r.. .,~ ._' :."J ~,~~~'h "\'>';".:".',.:"".~\,.~",~,:,

an equipment and floor d;:,a~nage ayatn. 'lh18 syst_ will include:', .,.• '

instruaentation for leak detection. level control for drS1~ .umPs·
~ '.' \ . ,'. ' . i~ i ,,,}

and tanks. and eysteal pump ducharp pressures. Abnorul c:oaditiona:

will be annUllCiated in the control room to warn of need for operator
. ._.

action. The drain system will handle norul. lUhge. but further

provisions will be made to acca.KIdate _jor leaks. In the case of

major spills. where liquid builds up in a roOll. _rgency drain drop" .

out panels will rupture to allow the liquid to drain to the ..r-

. geney sump located in the lower pOJ:'tiODB of the bu1ldiq. In this

manneJ:' J:'adioacitve spills will be contained within the plant etrue-.

ture. Liquid dumped into the emergency sump will be p\DIPed to the

liquid radwaste syste1ll foJ:' tJ:'eatment and duposal.

Two condensate stoJ:'age tanks will be located outside. Water'

stored in these tanks will be makeup water and conde1Ulate that hu

been processed through dllllineJ:'slizeJ:'s. A borated water storage

tank will slso be located outside. Tbis tank will be dedpitd to.

. '.
' ."

"""'..
'"
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TABLE 15-1

JW)IOLQGICAL ACCIDINT CONSEqyENCES
. ..' ;'.' ";',.;; , ' -.~-! .~ I . ~ ',.

(DOSE IN REM)
• Or' ;,

ACCIDENT

BltCLUSION ARl!A

- ;-' '(0.568 Miles2 _
Thyroid Whole Body,

LOW PO~ION~ONE
(2 Hiles)

Thyroid Whole Body

Loss of Coolant

Fuel Handling

Hydrogen Purge

Dose

•. ~~ -- "j , •

:", .'",<

'.,". ':"

• j. ••

: T .'.

89

30

10

10

76

3

97

6.5

1.0

1.0
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TABLE 15-2

LOCA rosE CALCULATION INPUT PA1WIETERS

. ,'''''''

'i

ir '

Power Level ,37~3 Wt . ','".',., ,I ,; '-:~J < .'
. 'r_>

Operating Tu.e 3 year~.

Primary Containment Leak Rate
(0-24 hours)
(>24 hours)

Iodine Composition

Klemental

Particulate

Organic

Pilter Efficiencies

Elemental

Particulate

Organic

Minimum Site Boundary Distance
( ,568 IlIiles)

Low Population Zone (2.0 IlIiles)

Accident Duration

X/Q Values (sec/m3)

; "', ','"
.2X/day
.1%/day

91%

51

·4%

95%

95%

95%

914 meters

3218 meters

30 days

0-2 hours @ .568 miles
0-8 hours @2.0 IlIiles
8-24 hour~ @2.0 IlIiles
24-96 hours @2.0 IlIiles
96-720 hours @2.0 miles

'.'oIUlll! of Secondary Building

Volume of Primary ContainJDent



IilecirculatioD Sy.tea .

Initial Exhaust Flow late

FiDal Exhaust Flow Rate

Total Recirculation Rate

500 CfDl

500 CfDl

6000 cfDl
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lW'UELIBG ACClDBNT CALCULAnOlf iNrttl PARAMETERS"

Total Number of P'uel Rods in the Core

.",'

";,):~' .

"':',';

ri'

loF

75%

.'J 264

/ \~')' ~'(;.,~ l-,~'/;;;"~~'~~1t;Q,,~:~
'~'~'~'" •.,;"t.~, ;;<.(, ~;.;: ;l~:(~.:?,;.\

• I '.',{; ~:~r"Y:. _::~,~~~,~,~
':. ",.~ ')'rl.i\r ~", 'r " I'~" I ,~,.I,-,

I ' f" ".. ~ ~~,\ .~~' • ,,' h\I\~ \ ":I' ~ .\ •
• :" • J ,:•• '. II~: i"..r~.,.:: ,I ,',,-, .', '.1--). I,

"1, ,': '.'I! \1>I'~:· '" ~~y ~I;~I~~':A' ~+l··"'t'r; \
I , ',\,='" "'. ':'t' 1:.;L"b~""~{""'\':II('f:;'''':'. ~

.:,:,

., ::.:..- ,. 1:- i :~.
',',.
J".

",
""''',', , ,;r:', '."\,::' :, ~·;~:,i:::;,T ',·b~ .... ,J~,i .',
,', "':'\.::~.:,::,;:":\':,, ...

7'21.~',:, ',i~:~";'),<:,~'::',r '." :~::'i"""i';"~~;~~

, ' , ;.,:,:~l.•"•.:.·.i:.','.""':':;:""': ("'.;.'..',~.':..~,.'.~.,.:,'~,',;,,.'.
54.''12.. O",,~.\.,,},u .. j;\;~~.~.i;,,;i~:r§,~~:,'r::;;:',~:~':;{i ' I',:

''',' ,?~,i·.·,'~l(~~l~~
,,'I,., ~'; /i.,.\,,;~t~~'i~

:,;,iil:';:/:,: ,T~,r:iF;;\~"

.":;r"":D'J~)
'::':" I :01 ~~ I,~~:

:'~~

.....

.• j"

..~",.,

'.',
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In the

TABLB'15-3

Released

Elemental

Number of Fuel Rods Involved
Refueling Accident

Iodine Fractions
from pool

Shutdown Time

Power Peaking Factor

... .f'
: ,::.:"t;:

" ,.' ':'."

:;'

25%

1.8 :II: 10-3'

1.8 :II: 10-4

95%

95%

O~ll;an1c

O~ganic

Elemental

X/O Values! Sec/rfJ

Filte~ Efficiencies

0-2 hours @ .568 lIdles

0-2 hours @ 2 miles

:i,;:://;,
." 1..,'.'$

:". :": ':"':,':~,;~1i
:I,':'>?i}t,

'," .

:i:..:f<~~
-: ~:

,.
..'"
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TABLE 15-4

HYDllOGDI PURGE DOSE INPUt PARAHBTDS

Power Level (MWt)

VollQIe of Pr~~ Conta1nlilent (it 3)

. Purge Duration (days)

Ho1.dup TiJae in Conta.1nllent (days) Prior
to Purge Initiation

Filt:er Efficiency for IodiDe (%)

Purp R...'\t:e (scPH)

4-3O-day X/Q (sec/,.3)

3763

30

20

95,

25

-51.3 x 10 .
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~' ' . .,!.""," .. ., •. ;.~;, T :. ": 1 . ~', ',;"'" :!;

Quality GrOUP Band se18l111.c Ca~eIOTY t accem1iDII t:O 1.."lttoTY
,."' .. ':-" .....~, .. " .. ". ~~ ",~ "~l:~"')

Guide 1.26 and 1.29. nspectiv8ly•. Ro pro9'btOQf "'11 "' ....
. - '. . - , .. ,. - - ;: •.•, ..." - 1·",)

to retain Spills from these tanks 4ue to tba'ta81i*1flciD~ --

radioaetivi ty content olthe coDd.z...te "todce .ta.b' .,;!.' the

delllign standarda for' the borated vater' .toraae taDb. '.. ' - ,;
.' ',' ,,; .. '.:',," " '. ' ':"~::~,f,~ j:!

Baaed on our evaluation of the appUeat'a elMt.. ~ ':
-, .... • ; <. .' .. , .. "'.. • , .•:••.~~•.> ..,

cone1ude that provisions incorporated to .oaitor teI* 1...t••
. . ' ," t

retain liquid spillage an4s_1e, proceu. ad cll8poae of .

apillage. will be adequate' to \'I'tevut ·poteDtf.a1we-troi1ed·?

releases of radioactive _terial. to the earlrons fraa th1. .. ,

source ,

15.3
( . i~ . ~

.."', ",,':'

the Bellefonte plant to operate without UDdtwbaurdato' tbe
,.. ,.,~.. • _'.' ",,~ . 'C''',l',",

health and safety of the public. 'l'Iio badc groups of ewntii
, ,o.. " '.' '-r" ,.. ',;,;' ~ .~

pertinent to safety are investigated by the applicant; ahllOrMl

tratlSients and postulated accidents~ "All tr&DlJl~ts an4 i.cctifanta
, .. '.' • I ... ·" .. J",

have been evaluated for a core poWer of 3600 )III: .llICept'the ·toeA .

which haa been evaluated at 3760 Wt. The env1rC••QUl couequenc"

of accidente have been evaluated at a core pOltBr 1eve10! '3763- MIlt.

The critet'ion, adopted to aa.ul'~ tbat'the r.aetc>r'e'oOiani:'Y

pressure boundary integrity is lIlaintained. is that' tlut8Y~t~':
."',:r I" ",.,' ,:,',,~ ,.-. I. ,~l .: \' _" 'J'

prellllure shall remain below the code pl'eS8Ure 1imitll eet
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forth ill ASJI8 cocle Section fit (110% of R.CS deallD pre..ure). The

er1l:ft1oa a40pted to ensure tbat DO ~~l d-'se hu oc:cure4 111

thac !:be IIDI. ...t be p'eater tMu 1.32 throqhout tbe truuJient.

the awUcant hu sub_tted anal,.e. of abnor-l trauaienta

lIIlll hu abawa that the integrity of the ruccor coolant system

pr..ure bcJuQdary bas been -.1ntained alld that the Ilia..• •

..... aceecleel 1.32 for aU transient.. The _rl... pre..ure

trurieut ... identified (B&W topical I.eport BAW'-lOO43. Buppl_eat 1) •

.. !:be COlIIPlete 10•• of -.1n feedvater fro. full powar. reaultiua

in a peak ICS preaaure of appro~tely 2670 p......

we C01IClude that the evaluation of abnc:n.al tra.Untl indicates

that the transients preaented do not 1884 to uDllcceptableou-

-.queue.. and are therefore aeeepC-bte.

The applicant baa evaluated a broad apectrua of acc1dentl that

tilht result froa postulated failur.. of equip_t, or thair

..toperattou. Theae biBbly unlikdy accidents (design bub

accidenta) that an representative of the epeetrua of types and

pb,.1eal locations of poatulated eventa and that 1Qvolve the

var1.oua 8DJ1neered aafety feature flYa e.. have Nen analyzed

1a dateU.

the acc1dentl reviewed in Chaptar 15-of the SAl. included the following:

(1) Locked Jotor

(2) Lo••-of-COolaut (LOCA)
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(3) Steaal1ne 1.upture

'l1le loeked. rotor acc:1dnt __ aaalyaed ~ poetalatiDJ am ~taG__,
, " "I .J~ ;~r.:,' ::~ .., :',,'10,.1•

eous ae1zure of one reaetor coolant~ rotor. 'lblIl ","tor fl4W
. .. '''. .. .' ',·";I.:~ ,.;;~~",:,::,)

would dec:reaae rapidly aDd a ruetor trip -W occur ., a,.~~_,

of a bigh power-to-flov lignal. The the~ ....l,.ta of tt. hoI; .
, ,~; -~ :~ .~

fuel e1e.ent in the core WIllI perfo~ _iq 1021 of rated p~
. . ' . . ,. " : .,' '... ,;- .:: ~',l":.

and DOtinal flov. preNure. aDd inlet t.-peratnre.- • nal,.ta
.': .,.,':,

revealed that 3% of the p:lDa qperieoeM a l1li" 1•• than 1.3~ .

and one pereent ezper1eneed a DNBll leu thaD 1.0. • applieant

eoocluded that there va no fuel e] addiq failure .blc. the

_.eve. clad t.perature vaa caleulated to be 1060 r.

• "5,'.'· .

'I1Ie loee-of-coolant aceident analyn. referenced I6W 'l'opi~

Reports lWl-l006.5. BAW-I0065 Supp1_t I, ")fultiDod. ADa1yata .of HW·.
. ) ,. ;. ',' ".'

205-Fuel ABsellbly (Mark C Design) Nuclear Plqt Dur1q a to..-of-
~', :, :.' :' .

Coolant Accident". August. 1973 and BAW-10074. "IlaltidOd. _ly.1.

of 5_11 Breau for B&II'. 205 Fuel-Ms_ly Ruelear Plauts with

Internals Vent Val-.". Novaber. 1973. The ."aluatioD 1lOde1....

described in the A!C Interila Acceptance Criteria and~ta

for ~rgeney Core Cooling Systeau was used in the break aualy•••.
, '.., .>.<)~

acept for the. dev1atioue noted in the. topical reports•.Pqr.~nt
" ,'.···,f :. \ r i '~

to the latest Acceptance criteria for ECCS published in the Federal

Register on January 4. 1974. the applicant-wi11 be required to

r.subm.t the LOCA analyses satisfying the requir_ta of the

_ Criteria.

, '.1
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FOt' a CO" ,".ncr of 3760 lilt, the 1arpIIt douhla Iud. cold

lea ~'~ttJae ,.., ti8ebarp reaulted 10 the b:l.....i: pUk eladdtna
"

C Taratun of' 1929 ,. TM ..tal _tel' r-.cticna tor the whole
, '1 ,. , , .. , .

~ ... 0.112% 8ich 11 w11 below thlIl 1% I11dt apecif1ed 1n

the Criteria.

LoU-of....couaary-eoo1811t aulYI.. have been perfo~ to

detend.ae the effectl and consequene.. due to ~ double...nded

st.. line rupture. A 29.53-1nch 1.0. at8lillllne rutpure, between

tbe steul pnerator and the ..tn .t.. 1Iolatton valv.. , and a

42-1nch atea.l1tle rupture dowutraa of the _10 at... iaolaUon

operat1Dg at ratlll power prior to the accident. The reactor

r-tnad lubcritic:al even with tile lIIXiaIa worth control rod

....-d vithdnam.

In accordance with WASH-1270, "Anticipated transients

Without Ser.. 'for Water-COoled Power Reactore", the applicant

viII Bubldt the r"!qu1red evaluation for Bellefonte by Octoller 1,

1974. Any de.ign changes required to _ke ATWS conaequences

acceptable for the Bellefonte plant will be del1nated in this

evaluation.
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. ,-',r::':. -'. ,,:";'~':':~~'l1'; f;l.:.t'j-p:'\, ','';;:

'11Ie Technical Spec1ficatiou in .. o,.actD& llc..... 4ef~·::"".:);,')
, ., : <,; . ,"'~':::-:"",:'~':~~';:~L}:r~~~*~~:~~*

certain futur... characterut1ca. ad COQ41t1au aov~~r,';ji.i;.%·i·i,;:i[~~

atioA of a facility tht cannot b. cb..... Without Pflor &pFoval "', .~<.i;:,

: . ." ,~. ,. . :. >'::'", '. ': '·':·/~:,>:"':,..$,;:~,~fV)·,',,~:
of the ABC. PiDal recbDica1 Spec1f1catiou wW b. cJave1oP.f~:·;:~)it;;!l"';::i-

, "';'.':. ~,i:',~,~'~.f~,~:£l/::Y',«

evaluatM at the operatina Ucenae nase.
With Sect1ol1 SO.34 of 10 en. Part SO. lII1 application ·for a con..

Spac1f1cat1ol1a. The reau1&t1one require .. 1daIlt1flcat1on of and

a juatif1catioo for the aelection of tho•• var1ab1... coucJ1t1oD8.

or other it_ that are 4etem:lnect... a relN1t of the preU-1n ary

safety aoalyda aDd evaluation. to be probable aubjecU of TecbDica1.

SpecificatiODll fot:' the facility. with apecial attation liven to.::,;.:;;~tA>

thoae itllll8 that -y a1goificantly influence the final cJuip ~)'.":,;Y4i6:~\)'

We have t:'eviewe4 the pt:'opoae4 TechDical Specificationa preaeuted' ,,;,'

in Section 16 of the PSAR with the objective of 14entifyiAg those

1t8111S that would requite special attention at the construction

penait. atage, to preclude the neceadty for any significant change

in design to auppot:'t the final Technical Specificationa. The

ptopoaed Technical Specificat.iona are aia1lar to thoae beiol.

develgped for or io uae for plaots of a design. ailll1lar to. Bel1efont~.

OIl thia baais we conclude that the proposed Technical Spei;1fi~.··' Y.""··',"

cations at:'e acceptable.
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9!Wonr ASSUUlICB

'!he'd~criptiOi1' of the QUal! tY Aalumee (Ql) hoar_ for the

duip aM CoOatruetiOil of' Bellefonte l!IIunl.ear Plaut~' Um.t8 I an4 2

18 conta1MdiD Section 17 of the PSAl, .. ......,ed~ Our evaluation

of the 'Ql' :f'rogra u baed on a rev1_ of thb :lDfom.tion, other

applicable doc_tatiOD, ami related: 41ac_l10118 with the appHcant

to detend:ne' the _ures to be 11Ip1_ted by 'l'YA ud itl principal

CODtraetor,' iW, to achieve c01lPl1ance with the nquirn.ents of

Appendix B to 10 en Part SO. Our rev1_ of the 'l'YA QA Progr_

includes 4ueussions wi th Regulatory Operations, Reston II, relating

to their acceptance of the QA Manual and their inspection reports

on TVA'. cotlPHance with Appendix B tn 10 en Part SO.

This lection reflects our review of the QA Progr_ for thia

facility to ascertain:

a. that a QA organizatioD for the facility design, procurement,

and construction in establ1shed to develop ami execute a QA

Program in coiapl1ance with 10 CPR Part SO Appendix B.

b. that this organization 18 structured such that the 1n-

div1duals responsible for QA can effectively _nage and

eontro1"t:he QAlQC funCtions.
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c. !:hat peUOIUIel perforll1na QA funcUoq witbia the .PPl1-,

cant.·.ud contractor'•. orpn1At101U1, hPe .uff1d.~at.

authority. orpDiu::1onal freedOli. &D4 iadepea4eace to
. • ",., .1', , . ..., ,

perfora their funcU01I8 effeetively without UDdue in-. '.

nueDC. froa project coat aDd llcMdule aocl without r ..... . " .

_nation. and

d. !:hat the QA Progr_e.bodie••ufficieat pollet_ aDd

pYOCe4una to fully illp1ant 10 en Part 50 Appead1J:

17.1 Tenn...ee Valley Authority

_to COI1IItructlon. and operation of thi. facility.

'l'hree organiAtioul element. of TVA will, be 1mIol'NCl. u

IIhowD 1.a Pigure 17 .1. thee. are (1) the Office of Paver. ,(2) the

Div1.aion of Purchasing. and (3) the Office of Engineeriq. Design

a.nd CoDetrucUon (O£DC). The Manager of OJ!:DC MIs owraU

reepOl18ibillty. for quality aSliuranCe durlag de.ign aocl construction.. .

Figure 17.2 shC/Wll the QA organization of oIDe. The .....gellellt

of the. Q+ P,rograa in ena1neerlng. design. aDd procurnent is the

re8p0D8ibl1ity of the Director of the DividoD of Ensineering

Deaigo.

The unagaeDt of the QA Program in construction 1.8 thereeponsi-

bllity of the Director of the Dividon of Construction. The Quality



The Division of EDg1Deeriug Dedgn has,'a ,Quallty,AlIabrance<

Staff (See figure 17.2). IIllDaged by a Chief ;",wld.ch 'reV1~iablV':
coordinatea the departMDt's QA Program within thedepartMQt l:&M

. ' ~:

, ', ,: ," : /'"
as it :interfaces witb otbers. It performs int~rDal'audits within

the depart.eDt.
.",

There is alao aD Inspection and Testing Branch'witbiDtbe Divi-

sion of Engineering Design. This branch ·is responsible' for asaurina

that suppliers of safety related structures; syst8lllS' and colitporients

for the facUity meet the applicable criteria of .tppend1xB"

to 10 en Part SO. Inspectors from this' branch phform,1n.epectioDS

and surveUlance at suppliers' .facilities.

The staff concludes that these organizationa.1)arraDgements wUl i

provide sufficient independence and are thereforfs'atisfactory for'engineerin8.

design. and procurementQA functions.

Within the Divi&ion' of Construction, the CoDlitruct1<m Engineer is
,;' j'

responsible for quality assurance in the receiP~/,;and storal;8 of"ma-

teriala and in field fabrication, construct:tol'l',' erection. and

. '..'.. . i ..: j-
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prel:la1.nary tellts and c....eeks for Bellefonte 1 and 2. As shown in

Figure 17.4. the staff of the Construction EllJineer includes E1l8i­

neera and Prindpal Engineers. The E1l8ineers prepare detailed in­

spection and test procedures; and. in response to our questions.

the applieant stated that these engineers are trained inspectors

in their specific discipline. th.t they perfora physical inspections.

and that they make fo~ acceptance of material and equip.ent.

tn addition. TVA bas stipulated that the Construction EDgineer .nd

his .taff of field engineers will make no jud8JBent of acceptance

of inapeetion findings which are not within the literal lillits of

apecifications and their tolerances as defined by the design en­

gineering organizations. The Pdneipal Engineers. on the ataff

of the Construction El1gineer. perfc>ra independent cheeks and audiu

of these functions~

Figure 17.4 also ahows that the Construction Engineer. reaponaible

for eonatruction quality assurance. and the CoMtruetion Supedn­

tendent. reap01l8ible for co1l8truction cost and schedul•• are on

the .... organiz.tionsl level; i ••• both report to the Project

Manager. TVA has recently proposed oTgani..t1onal chan... WldeT

the Division of Co1l8truction which include the addition of a QA

Staff Supervi.or reporting to the DiTectoT of Coutruct!on. .The

QA Staff Supervisor has reporting to him .n onaite QA repr.aent-

.tive with responsibilities for auditing the QA .ctivities on aite.
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overall QA Progr_ for this facility. 11Iis progr_ is doCUIIeDted
";)]'::1 , L

in the TVA Quality Assurance Manuals and the B&W Quality

L 'f ..'. . ".' {:"\"~'~.':';;" ·'~i~'(r.::,~",~.'i"

documented in the PSAR prior to issuance of a conatrucdonpermic;
, ~ ;, ',"., •., 1:,_ 'j" {,f ,(,-'i"'<,-' ,';'''·;i'··'-i/

.',.' :' -: 'i~"· .!"4 ,~, ,."'" ,.'T-~".

The PSAR. as lUIIended. state. that TVA has blpl_ted an

;'1 ',!"l· '~', ~ h.'

We will require the details of TVA's

Assurance Manuals. all of which provide details of bow the
o '.V' • ":' 1; ~ .

design. procureBent. and construction of this facility will

comply with Appendix B of 10 CPR Part SO. 'tVA has liated the con-

tents of its QA Manuals related to eaeh of the criteria of Appendix

B. Our review of this listing shaws that the QA Progr_ requir_ts

of Appendix B have been addressed by illlplellil!\\ting provisions in

these manuals.

Based on our review of the QA Prosr_ as described in Section 17

of the PSAR and on its illlpl_ntation in accordance with the contents
'"' I

of the QA Manuals. we conclude that ezcept for the receat organi-. .
"tional changes noted above whicb have not been docUIIeDtacl. an

acceptable QA program has been documented and that thill progr<Ul :Let

in compliance with Appendix B of 10 CPR SO.

TVA has established a tbree level progr.. to obtain adequate

quality control and quality assurance. The first level. quality

control. is provided by supplier inapectors during aanufacturing

- ,
, ,

'I .,~

.;! I

and by TVA inspectors (Engineers-Figure 17.4) of the Division of
"

Construction during construction. This first level a180 includes

the review of design drawings and procurement dOCllllle1lt8 by 0, -,~.
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, .

'lbe _cand level 1& surveillance conducted by the Inspection and

Prlndl'al ~1neer80f tbe ~vidon ofCOIIStruction.
~ '.,. ,.". . ".~

1evel1s the Audit Progra which includp.8:

The tbird

". ": ':-·,","'·"0"' , . ',L.

1. OEDC aanagement audits performed under the direction of the

Quality &lsurance Manager.

2. Internal audits perforMd by the QA Staff of the Division

of Engineering Design and by the QC and Records Supervisor

of the Division of Construction.

3. Vendor audits pedorMd by the QA Staff of the Division of

Engineering De.ign and 4ite contr.ctor audita perforMd by

the Construction Engineer. Staff of the Dtv1aion of Con-

struction.

Balled on our review of the QA Prosr- d••cdpC1on for tM.

faciUty as contained in the PSAll and in otber appUcable docw.en­

tation. we find that the proar_ prO'rid.. for hffideat1y d.tai1ecl

procedures. requireMnt.. Pel a1_t. of coDtrol to ".ur. that

all safety related structur••• ayat_. and cOIIPOMilt. ar. dea:1ped.

constructed. installed. inspected. and t ..tecl 111 .ccorduce With

the requll'-.nu of 10 CPR Put 50 Appmld1x I.

17.2 Babcock' Wilcox

TVA bq purchased the Nuclear se... S~p1y 8yst_ (RBSS) fr. BfM.

ancl I6W 1.1 l'esponaible for developiq quality control rtlllU11'_t.

ad P1'ocedurea for the RS88 and a••u1'1118 thet the.. reqU1r.'DU alld
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procedures are folloved. The:8W POINrGeDeratioD,~ ~,:t.

cOlllPrtsed of a n,*,er of Opentiq Dlv1410Qa (See Ftpr.. \1. •.~). IKh

PGG facility that 1.a fabricatinl Quclear eq'df t?PC ~._'f!:~.11,.

audited by the Qual1ty Aa.uranee OT,"''s.,.fon of ~. ~.UoD

Services of PGG. The lIucleu POlMIr Geaen~ DiYU101l. OI!'GD> of

PGG is responsible fOT rupp1yilll the ' .. plat. QqPf..~

ele.entr of HPGD are aho ahO'llD on n " 17.5. O....a1.J ~t~t

responsibility for • .,111... tU 1SS8 111 ..1...... to a Proj_t

Manaaer wi thin IIPCD.

Quality _. mt within uc:b I'GG Din-MIl ......top wrk autho­

rity. The Quality Coatrol IMpeCton u. 10catfld 111 .-cb I'GG Divi­

rion. An OTpaiutlon chart for quaUty ....... within 1IIGD 1fI

i!M:1uded in PiSUre 17.5. Rupoadbl11t)' for QA .cdvitu. u ..1""

to tblt Quality Auurnce 'IPIapr. The......,. of QualltY "'..ace

r8pOrtfl directly to tb8 Dbla:t.oa Vice Pu.f"t. ID~. to

oar quutiona P1pre. 17.6 ad 17.7 ..ra fIUP,l1... ... fJpru

.bow .1"'41' QA orPAi..t1oMl iacl"'-ec.. for tbII lIuclur ..tdpRI.Dt

D:lvlflioa ~ the Co rCW IhIclur ruel Plant.

S1!M:. t. quality ....raea ol'pDi..tto. are fad.,. c of

__feeton.. orpai..C1ollfl UtI a:t.oce thor QuallC1 ....uaace .

ue OD the ... orpa1uUonal rltJlOrti.. level .. tbofI••Npr.

dtraet11 U8pouillle for co.t end .ebe4u1•• 1M CODel. cut IW
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QAorpp1";tioDs haW sUfficient independence and authority to pro­

perly carrY out thefr QA ~e8ponsillil1ties wi.thout undue influence

aDd~r..ure. frO. thoee orpn!utlous directly reapoDSible for

project Costs and ec1M!dules.

·B&V's QA P~gr.m. includes coverage of each of the 18 eriterie

of AppeDdh:: B to 10 en. Pert· SO. The PSAll includes e teble showing

the B6W QA procedurea as they address each' eriterion and a BUl8ary

table of the QA procedures required of B&W suppliers of safety

related structures. systems, and cOllp011ents. Based on our

renew of these tables and Seetion 17.1B of the PSAR, we conclude

that an aecepteble QA Program fua8 been docu.ented and that this

prograa is in cotllpHanee with Appendix B of 10 CFll Part 50.

B'" uses three levels of organizational control to evaluate the

QA hoar... At the first level, suppliers and BIN div1B10DS other

thaD !IPGD are required to have internal audit p~gr_. At the 88­

eODcl leftl, process audits are conducted by the Nuclear Power Gene­

ration DivUlon and by other div1B1ODS to asaure functionel areaa are

adequately covered. 'lbe third level consists of quality syatea audit

of 11190lvecl BIN fae1l1tiell by the QA organization of Group Operation

Seni.c.. of tha Power Generation Group.

JIPCD surveUlance of lIuppl1ers during fabrication, inspaction,

tat, lUld ahipping of safety related structures, syst_. and com­

poDeD.ts 111 planned and conducted in accordance with Product SurveU­

lanee Plalls which include inprocese hold poinU. 'lbe Product 8ur­

veU 1aace Plans provide the field repr..entatives with iutruetiona
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cordance wi th preapproved procedure..

by indivtdusu usia-! rQJIouibil1q for spec1f'11na q.-l:l.ty or for

pedondng work to .pecificstiou. lie fiDd dlat ~f1c:atiOQ_pf

conforllllllce to established quUity requil:....t. is acee-pliab,e4 by

those who do DOt have direct re8JlOMlbil1ty for .,ecifyiq oz: tor

perfondng vork to specifications. The QA Proar_ of BW cootat.na

The orgent ut10n atructure and funetioul ~lb~:J:,!e,!I:¥ip...

_nte are such that .tt.1.....t of quallq objeq~".."~;~,C¥'JIl!P~~hecl --
. "; .", , .,

on source su~Ulance. aitical proc•• .,.rifi.~.u4f~

inapeetioD. B6Il holds the supplier .~1e~,"~t~,,~

testing. Tbe field represectativa ...una tbt it is d.on.':~M""

sys tellS ad ca.ponen.ta 1aportaut to Hfety ..t *pplic:,ablfl coda.

atandards. and regulatory requireM1lta and the q\l8l1ty .requir_te

of TVA.

17.3 ReSUlatory Operations
,

The Directorate of RelUlatory Operations (10) hae ...- ....ed the

quality asaurancs progr_ for thi. facility to detendJ!e ita

confo~nce with cm.1tM11te in the application for a construction

psnit and with the nquirellents of Appfllld:tz B to 10 en. SO.

The to exall1.aation iuc1uded I (1) a detailed rni.ew oltbe application

for the construction perllit; (2) attendance at. reaulatory ..tine.

with Tenn-saee Valley Authority. in which tbe propo_d, proara-" ---"

'--'.
~,.." .

. ~-': .

.' I;. ',



ri,{~,ijij.iiied -b'ae-iBil, 0) tn-.depth examtnations of the quality

auui-'.l{·PToaf~~7oiPri:tlll·at:tonandprocedurea for design alld

. p:rac;ur~tat"t~ ~ppl:i.'ca:nt' s'KnoxVUle, Tennessee offices;

(4) detailed d:l.sclUIs1ons of thE; resUl.tsof Ill) :tnspeetion findings

wtth~8_nt of Tenn.essee valley Author:Lty , including the

applicant's proposed corrective ....aurea. Baaed onth"e actions,

it is the opinion ot the DirectoJ:'ate of RegulatoJ:'Y OpeJ:'at1ons

that: '(1) the appi:i.Unt b8s prortded and Uip1eilented a

quality. aSsurance P:r08l'8IIICollllUmaurate with the project status, and

his progr8.1ll, including; cOJ:'rective colllll1tlll8nt:s, conforms to 10 en 50.

Appendix s, and the applfcatlon: eoIIIIl1t1l1ents; (2) the applicant bee

bIplemented his quality assurance prog1-8.1II through his Division of

Eug1neer1ng Design (OED) and nuciear steam system supplier deaign

and procurement activities. and by conductiq qualification and

performance audits of ujor cO\llPOnent auppliers in accordance with

the provisions of Criterion XVIII of Appendb: B. 10 CPR 50; and,
(3) the nuclear steQ 81atemaupplier'a quality assurance prosr..

has been ude an integral part of the applicant's quality assurance

PTogram.

bguatory Operations will accOlllPattY the applicant on selected

audita of _JOT contractors and suppliers, and perfom additional

i.pect:l.ou asnecesaary 'prior to in:1t1at1on of construction .cti­

vit:teato. examine the current statue of development and i.lIpleaoenta­

tion of the overall quality aNuTance progr.. for the BeU.fonte

Raclesr project.
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19.0 COIIJOB DUDlSB ARD SECURITY

'l'beapplieatiOD reflects that the activities to be conducted

would be vith1n the jurtsd:lctiOll of tbe United States and that

all the directors and principal officers of the applicant. _r.

citizens of t.be United St.ates. TVA ill _ corporate ,qeney of the

Federal GovenmM!Dt.

The applicant. is not owned. doIIinat.ed or controlled by _n

alien. II foreign cOl'l'oration or _ foreign goven.ent. The act.ivi­

ties to be conduct..d do not involve any restricted data. but the

applicant has agreed to safeguard any such data that lIl1gbt b8COl'lle

in~lved in accordance with the requirements of 10 CPR Part SO.

'lbe appliunt will ',rely upon obt.aining fuel .. It Is needed ft"Olll

~urees of supply available for civilian purposes. so that no diver­

sion of special nuclear _tertal frGlll military purposes is involved.

For these reuons. and in the absence of any inforDllltlon to the con­

tra'tY. we find that the activities to be perfoX'llled will not be ini­

_cal to the COIIliiiOn defenae and security.
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.The Regulatory !Juff h.. rev:teWed the estimated construc-
c

. • ":." ...- .:, ,j. '." .,' .... ~ .",:.".".;,' ,. - :;:; .

lie on the low- side.. Revised cost estiaates are being. prepllred by
.,.' ,,": ,~: .: -." J: ,;., ',;".' '. i. -,":' ,". j ;r:· .': .

tile .applicant • The staff i1ltuds to evaluate these estimates as

part~f'lt8 preparat.ion of' fiuanl!ial qualifications testiJlloay to
, • : ' . . )~., .:_.'''' "; • , .. '. i.

lie inclUded in a Supplement to the Safety Evaluation Report.
, ~ , ~ ,-': ;'''' .' .,' ;. I.

The earliest and latest eat:t.ted dates for c01llPletion of the
" ",'.fl".: ".,,,,., " \ .." '1,..'

constTUCtion of each unit are st.ated below:

Unit 1

Unit 2

-::- , ,,'. .' ~. , .

Earliest Date
., .',".

March 1. 1979

December 1. 1979

Latest Date

September 1. 1979

June 1. 1980

2. The proposed; facil1tYill a' ~e.sarypart of the applicant' s

COIltinuing ezpansion. of .facilities to provide. the electric energy
. '\ ....

for n_.growth. and for theJ' iUCfea8ing·.d-.nds placed on its .ystem

frOlll increased; usage ,by .itscustOllers. ,According· to the applicant.-. ' " .. " . ' .

the greates.t.part Of ,th!s.,growth ..baa .been .and will be due to rising
Cr.... , .' ••, ' ."." ,; •

standards of living. industrial development with better job.:,: <.~: .'~ . . «,);-:~',';,- ..•:"~":~:\' '.. "
opportUnities and incomes. and a rising populstion •

. . ,.... '. , ., '. ).

>,:' ," ': .. , ~y i'~ i ,:"r :.: :.;

3. Coniit~t1onof 'the plant will be financed as an integral part of
" ~. . . ."., '",. ,'" , ., ..

. . ~:. i;,;'l¥i' /'} i',-{., '... I, ~~;"I"

the .applicant's power fadUties construction progrllJll. New power..,' ' . ~ ..

fael1itiea; are financed larsE!1y.flillllbor~owinga·_de throush the

"l.,;·Of-:poft1:'bciD.~:liDdtlotes and in part from power revenuea remdning

.... "; 'r
-, ." ,:; :~.~:
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Kanagement: and Budget 'Circular No.

Neither the TVA act nor the Basie Tenne8see Valley AutboriQ: p~~,·'\i,
" d., ,.' '.. ' ,., ..,:, ," ,,~,:,,:,··~,t~,:;<~ ~::,.,r\i,<,'.:"':,. ~~:.I ~,;::.~:.,:'·,1·,y::."~,~ ' ..

Bond Resolution (Indenture) requires that. TVA _t specific 1D1:.r.~,
, "...' ',~, . _., v-. ...: r," '.'.~ .: '·""l.:' . ",-'. .. ':"' I,:-~~(,' ":,., '.;~..'!~"'.''':~ .!~,.'~'.',:",~~ .. "

coverage ratios. debt eoverage ratios. or debt to equity ratios.·

. .~..

"I:·.
;, ~'

. ::

") c;
i'I:':",·
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5.

JlQMEweX-. SecUOlI 1.5d(f) of. the.TVA Aetre'luires .that ~A lIIlI.iIlta1.n
. ~),;.~~,(.:.~\~~. .-,.: i.·,-.··.'~;':i ~ "'.'_ ", ....'

rat.~ ~f1cJ,e,nt;1y b,f.3h to et.ita Unaneial oblta~1qns•
•:,::r~i,,~:::.~·;·"'· ;:',\,: ,:.v-, ..• c,r·'" .'.1.: '.:: . ',' ., ." d' " .

toproteet ,1m ~ftdbolders.and tQ p.roteet the. eqi.tityofthe .
~i~;'- i':"'i-:,?":"" ~!.' '-::;'.1 •. "',~ .', . • .'" ',.'. ' .

Idf~tioD presented ill TVA's "power annual. report"for the fiscal
<".-".:'" ,'., •. ,.' .,,'. '," . (., ":

.' .

yem: ~.~~}'lKl' 3P.;L973 ln1ik.ates,Jbat operating. revenues ,from··

the p(!Wer ~_ tQblleIL$749'A~ iU.llion.. Operatq expeD8es.,vere
.,'. !,~':: ......... ,-,'. ,::- ,;',. ':,'~':~~ -, .: ,', ,.' .... '.

stated. at$:J77./pdlUOlI, of which $89.S aillion...represented
.' .. ,'; ~~)~"':_'" ' .. '~~'. . . ,. ; , '. ""~"" .,' ..

depreciation. Int~!!Ist onlong-terll debt W48 earued 2.2 tiJlles •

• tin~ totaled $lO~,.A a1l1,l~.of which $53.8 1a1111on was .paid
.: '. ." ,,' .,' . l ,. .'. ' .' ," _ .. ' .... ' '

to the. U.S. TreS8Ury as a, return on Federal govst'tllll!l1t ·ap'(Ir0pr:Latlons
, . . " .' . , ' . .'.

1.slVNted 1n ~_ ponr e)'St.. . lbe divideo.d is cleterlll1A8d each year

by apply1rlg the Fecleralaovenuaent 's average interest rate payable

OIl 1IUIcetable TTB88lttY securities at the beginning of .the f:18cal

year to .the Federal govel1UMlJlt's .net appropriation investlllent.in

TVA fac:1lJ.t1ea at the, __ date. lbe return of $53.8 ta1llion "aa
. "" ," '

ea-puted, by applp~ the average interest rate of 5.099% to the

net appropr1ati~ 1Ilveso.ctt of $1.054.8 .ulian. Financial ratios

ballad OIl tvA'. balance sbeat fm: ita. entire operat1.OIl8 as of JUQ8, . ...... ',., . '.

30, 1973 :lDcl~te 8A adequate finandal con41UOIlIl. _.g.• lmlg-tem
. " '.., •.".': t·.. .', ~' " ' . , " .. '

debt to total. capitalization - 41%, and to oat utUlty plant - 39%;
~ ; \ "J;l '. M ',:," '.' ' , • ..

ut ,_t to capita1:LzatiOll - 1.06; and invlllltlleDt _~ surplua to
'. I .

tot.t ....t. -SO%.'1.'be record of TVA'II pOlfer prosr- dur1ng the

• < ,';"':'; ••
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Bued'cm the proposed design of the Bellefonte Nuclear Plant,

Units 1 aild2"{ I:xithe crit~ria, principles, and design arrangements

for s,lilt.. 'ailc:l"cOllpOnent8 thus far described in the PSAR that include
'it::

aU oftbeiapC>rtant safety items; on the calculated potential

cODSequences'of routine and accidental re1esses of radioactive material

to the etl.vlrOns;' on the scope of' the develapmeu.t program that will be

conducted; on the technical competence of tbe applicant and the principal

contractors; and as.WRing favorable resolution of outstanding matters

discussed herein; we bave concluded that, in accordance with the pro-

visions of Section 50.35(a) of 10 CPa Part 50 and Section 2.104 (b)

of. 10 'era Psrt 2;

1. ,The applicant has described the pt:0posed design of the facUity

:t,n.cluding, b ...t not limited to, the principal architectural and
~ r • ,

engineering criteria for the design, and has identified the

major f~tures or cOlllponenta incorporated therein f01: the
"-", ., ''',

p1:otection of the health and safety of the public;

2. Such fU1:Qler technical or design information as may be required to

c~plete the safety analysis and which 1:e&sonably can be left for

later consideration will be supplied in the final safety analysis

report;:',

3. Safety features or components which require rese&1:ch and

developaent have been described by the applicant and the applicant
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develo.....t pro,r- re"OIIably designed to resolve safety

queaU.oIl.. aSlIOCiated vith auch f ..tures or components;

4. 011 the bast. of the forel0inS. there 18 reasonable assurance

~t (i) such safety quest10Ds will be sat18factorily resolved

at or before the 1«test date stated in the application for

COlIpletion of COI18trucUon of the proposed fac11ity and (11)

Ukia. idto caulderaUon the slte criteria contamed in 10 en
Part 100. the proposad facUities can be constructed and

operated at the proposed location without undue risk to the

health .ad aafety of the public;

5. The applicant is 'lusl1fied te.ehnica1ly to design anc1 cOQstruct

the proposed facility;

6. the llppl1cs.nt has e.t1lllated the costs reasonably and 18

q\Lll.l1fied financially to design and construct the proposed

fa.ciu'ty; and

7. The issuance of permits for eonstruction of the facility will oot

be in1lllical to the eoaaoo defense and security or to the health

and safety of the pUblic.
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May 14. 1973

June 14. 1973

June 21. 1973

July 5. 1973

July 20. 1973
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October 4. 1913";
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... ~
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Hov~er 20, 1973
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Deee-ber 4, 1973

Decedler 7, 1973

December 14. 1973

Dee~er 27, 1973

Jamwry 4. 1914

Jamw'ty 11. 1974

·Mbetial·wtth the applicant to discuss
a88ul&toryGuides 1.46. 1.48 and 1.52.

AmomdMnt 14 doeketed.

Letter to applicant requesting additional
1afo~tion. (Section 6 o( thePSAR).

Letter to applicant requesting additional
information. (Sections 3, !II &10 of the
PSAR).
Meetins with applicant to discuss Regula­
tory Guides 8.8 and 1.42.

Meettas with the applicant to discuss
subcompart1llent differential pressure
analysis.

Amendment #5 docketed.

AllleDdment #6 docketed.

Meeting with the applicsnt to discuss
alternate intake designs.

Amendment #7 docketed.

Letter to the applicant requesting the
degree of confo~ncewith the staff
docUIIIeDt, "Pbysical Indepeudeuc.e of
Electric Syst_".

Letter to the appliCAnt requeat!ug
additional information. (Sections 7. 8 &
15 of the PSAll).
Letter to the applicant tral18lUtting etaff
poaitiOQ. and reqUSltins additional
information. (Sections 2, 6, !II & 12 of the
PSAX) •
Letter to the applicant tr8Qlllitting .taff
posit~ and requestins additional
1ufo~tion. (Section 2 of the PSAl).

Letter to the applicant trRnamitt1ng .taff
poaition. au4 requeat1a& additional
info~tion. (Sections 3-6, 13 & 15 of the
PSAR) •
Letter to the applicant tranemitttns etaff
podtione and requutin8 additional
1uformation. (Sections 7. 8 &17 of tbs
I'SAll) •
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Letter to the applicant requeattna
additional infoX1lllltion. (Section 6 of
the PSAR).
Amendment '8 docketed.

Letter to the applicant rftqueatiaa
additioaal information. (Section. 3. 8
& 9 of the PSAIl),
Letter to the applicant requut1ng
additional informat:l.Oll. (SectiOll 2 of the
PSAR) •
Letter to the applic4Qt requut:l.Dg
financial infonution.

MeetinS witb tbe applicant to discus
s~ope stability of intake eaaal.

Amendment '9 docketed.

Amendment #10 docketed.

February 20. 1974

.January 16. 1974

March 5. 1974

February 6. 1974

February 5. 1974

January 21. 1974

.January 25. 1974

.January 28. 1974

March 7. 1974

March 8, 1974

Letter to the applicant requesting
addit10nal information. (Section 7 of the
PSAR) .
Generic ..eting with B&W to discus
contatn.ent pressure analysis.

March 15. 1974

March 28, 1974

Ganer1c meeting with B6W to discus
the reactor protection syst••

Letter to the applicant requesting additioaa1
information (Section 6 of the pSAB),

April 10, 1974 Letter to the applicant concerning the
reactor protection syatem.

April 19. 1974 Meet:lng with the applicant to discuss
QA organization,

April 26. 1974 Letter to the Applicant transmitting .
staff position (Section 17 of the PSAl).

Kay 2. 1974 Meeting with the applicant to discuss
items unresolved for the Safety Evaluation
Report.

Kay 3. 1974

Hay 9. 1974

Meeting with the applicant to discuss
QA organization.

<' . Letter to the applicant tran_itting
ataff positions (Section 5 of the PSAR).
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APPENDIX B
TENNE~ VALLEY AUTIIORI'lY

. ~ ARCiAL ANALYSIS
DOCKET(NOS. 50-438 and 50-439

dollars in millions)

Yea:e Ended Year Ended Year Endell
6-30-73 6-30-72 6-30-71

Long-term debt $1,775.0 $1,225.0 $ 675.0
Utility plant (net) 4,567.6 4,166.0 3,635.9

Ratio - debt to fixed plant .39 .29 .19

Utility plant (net) 4,567.6 4,166.0 3,635.9
Capita.1.UatioD 4,296.0 3,692.9 3,083.0

Ratio of net plant to capitalizntion 1.06 1.13 1.18

Inveatllle!lt and surplus 2,521, 0 2,467.9 2,408.0
Total assets 5,051, !) 4,Sg3.1 3,993.8

Ratio of 1ll.ve.-n. "nd "urplus to
total a$set!' .50 .54 .60

Het !nCOIll!' 106.4 112.1 119.0
Investment and surplus 2,521.0 2,467.9 2,408.0

Rate of earnings on invest.
and surplus 4.2% 4.5% 4.9%

Net income before interest 245.8 212.5 196.7
Utility plant (net) 4,567.6 4,166.0 3,635.9

Rate of earnings on net plant 5.4% 5.1% 5.4%

Net income bef~re interest 245.8 212.5 196.7
Interest on long-term debt 111.4 69.0 48.6

No. of times long-term interest earned 2.2 3.1 . 4.0

Net inCOllle 106.4 112.1 119.0
Total :eeveuues 823.2 693.8 646.2

Net income ratio .13 .16 .18

Total utility operating expenses 577.4 481.3 449.5
Total utility operating revenues 749.4 641.9 598.0

Operating rlltic .77 .75 .75

Utility plant (gross) 5,808.2 5,321.6 4,710.4
Utility operating revenues 749.4 641.9 598.0

Ratio of plant investment to 7.8 8.3 7.9
revenues

6-30-73 6 30-72
Amount % of Total Amount % of Total

Capitalization:

Long-term debt $ 1,775.0 41.3% $1,225.0
Investment 1,697.3 39.5 1,696.9
Surplus 823.7 19.2 771.0

Total $"4,2%:0 100.0% $3.692.9
~ Amounts derived from balance sheets reflect all operations of TVA and

derived from income statements :eeflect .TVA's power program only•.
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