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Voss A. Moore, Jr., Asaistant Director for LWR's, Group 2, RL

DAViS~BESSE 1 SER INPUT

Plant Name: Davia-Besse 1

Docket No.: 50-346

Milestone No.: 01-24

Licensing Stage: OL

REsponsidble Branch and Project Manager: LWR 2-3, L. Engle
Techaical Raview Branch Involved: Reactcor Systems Branch
Description of Raview: SER Inoput

Requested Completion Date: Auguat 15, 1975

Review >zatus: Complete

The enclosed report comtains the evaluation performed by the
Reactor Systems Branch on Davis-Besse 1. Reactor Systems review
included Sections 1.5, 4.1, 4.4, 5.1, 5.3.2, 5.3, 5.5, 6.3.1,
6.3.2, 5.3.3, 6.3.4 and Chapter 15.0 from the Standard Format,
Revigion 1.

There remains several areas cf the Davis-Desse L design which
requére commitment by the applicant:

1. Upgrading the valves in the croeés~ver lines between the
LPIS and HPIS from hand-operated to motor-operated.

2. Upgrading the crossover line betwwen each LPIS train
from active components to passive components.

3. Adding the capability for leak-testing the check valves
ia the L.w _vassure-high pressure LPIS interface.

The applicant was officially informed of the first two items by
letter on December 26, 1973. Our position on the third item was
transmitted by letter to the applicant om April 18, 1975. Also,
we require additional information in several areas which could )
possidbly lead to design changes. These areas are further specified
in the enclosed text. In addition, see Sectimn 1.6 for a more
detailad summary of a number of technical and administrative changes.
Oricinal \'i aned by

Vietor Ste

Vietor Su].lo Jr,, Assistant Director
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1.3
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Requirements for Turther Technical Information

The applicant has identified in Section 1.5 of the Davis-Besse 1
FSAR development pregrams applicable tc the Davisz-Desse 1 design.
These programs wera lnitiated to establish the finsl design and
have each been completed. We conclude that the research and devel-
opment test prograws outlined in the Davis-Bessz 1 FSAR previde the
information necessary for the desizn and _afe operation of Davis~

Besse 1.
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Facility Modifications as a Result of Resulatory ":aff Review

During the review of the Davis-Besse 1 operating license application,

the applicant propoced or we requested a number of technical and

administrative changes. These changes are described in various

amendunents to the orizinal agplicacion. Ue have listed belew

the more significant modifications that have been or will be

required to be made as a result of our roeview. The sections of

this report where these zatters are discussed mere fully are

noted in parenthasis.

1. Upgrading the valves in the crossover lines betwaen the L2IS
and HFTIS irom hond-operated to motor-operated (6.3.2).

2. Upgrading the crossover line between each LPIS train fronm
active components (motecr-cperated valves) to passive coumponents
(cavitating venturi) (6.3.2).

3. Addition of testing cozponeants for tha low pressurc-high pressure
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4, Addition of preoparation tests to demonstrate cperability cf
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che
to demonstrata the capability of the ECCS to operate in the
recirculation mode (6.3.4).

5. Changes in the Davis-3esse 1 Techanlcal Specifications to

prohibit all partial lsep operation (4.4).
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7. Addition of a periodic surveillance requirement in Technica’
Specifications for venting of all ECCS lines and pump casings

to minizize the potential for a water hammer (6.3.4).



M i . L

4.0
4.1

.4

REACTOR

Summary Description

The desizn of the D4W reactor for Davis-Besse 1 is similar to
the design of other pressurized water reactors that we have recently
approved for operation. The core consists of 177 fuel assexmblies
having 202 fuel rods each; the decign heat output of the core is
2772 MMt, which is the same as the design output for the Rancho Seco
core. Full and part lergth control rods, dissolved borom, and burnable
poison rod assemblies (BPRA) are used for reactivity control.

A unique feature of the 3LV design i3 internal vent valves which
minimize steam binding in the evenc of loss-of-coolant accident (LOCA).
The primary difference between Davis-Ezxsse 1 and Raacho Seco is the
raised stcam generators in Davis-Eesse. These higher steam geaerators

further decrease the potential for steam binding in the event of a LOCA.

Thermal and Mvdraulic Desiin

The Davis-Besse 1 reactor is designed to cperate at core powar
levela of up to 2772 4HWE, whiih corcespoads to @ nel electrical
output of about 906 Mle. WUe have evalusted the thermal hydraulics
on the basis of 2772 ¥MWe., Davis-tesse 1 will uwtilize g 13x15 fuel
assembly as in the Raucho Seco plant. As shown in Table 4.4-1, the
thermal and hydraulic design paramaters for the two plants ave similar,
The principal criterion for the thermal-hydraulic design of a
reactor is co prevent fuel rod damage by providing adequate heat
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hydraulic design. The applicant has demonstrated, through the use
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: ' during normal operation and zaticipated operational transieats.

E

| Maintenance of nuclcate boiling is a basic ohjective of a thermal-
'r

|

|

of the Westinghouse W-3 correlation, that a departure from nucleate
| boiling heat flux ratio (DN3R) greater than 1.30 is maintained for
- steady state and anticipated transient conditions,
| We have required that the applicant consider the effect cof a
stuck open vent valve on the anzlyses of the tharmal-hydraulic desiga
of the reactor scolant system and core and for all transients. 3Defore
péver oparation, the applicant must either; (1) submit the reanclyses,
(2) show that a stuchk cpen veat valve would be detected by an operater,
e =08

er (3) shew chat veat valves arva not sticking opea oun opacutin

ras
o -0
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Inasnuch as the applicant has not presented information regarding

T R ARRRTSN—

items (2) and (3), the staff requires that one valve less than the

minimum detectable number of stuck open vent valves be assumed cpen and

the correspunding core flow penalty be imposed for the thermal-hwdraulisz

-

:
| desisn of the RCS and cora. The anplicant is resuired to arovide this

analysis which will be evaluated to determine the manimum pewer level
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tested during each refueling.
Another parameter that influences the :ﬁermal-hyéraulic design of
the core is rod-to-rod bewing within fuel assexhlies. The applicant

analyrtically predicted the amount of bowing which could cccur at the
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Operation at these postulated conditions resulted in a calculated
maximum fuzl rod cladding temperature of 1025 F and bowing of 49 mils.
During the Oconee 1 refueling, six fuel assemblies were examined
visually and dimensionally. Jatar channel and line scan measuresment
indicated a maximum rod bow of approximately 30 nils. BE&W feels
chat the obéerved rod bew is accommodated within the current desizn
approaches and i3 pursuing a progran to demoustrate this. D&Y
generically plans to develop bow correlations and predictive techniques
to analyze the data and the predicted bow from a thermal-hydraulie
standpoint. The staff iatends to follow this prozram and will cousidar
the application of our conclusions to Davis-Dasse 1.

Since the applicant does not propose to validated cperation of
the plant in a single loop configuraition (i.e., two pumps in one lcop
running while both pumps in the other loop are idle), the Technical
Specifications will prohibit single loop onsration. Also, the
applicant Las been requested to further support other partial lecop
ponficurarions By mrvosd v A TOAL an e B b s
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mode. Until this analysis has been reviewed by the staff, Techniczl
Specilications will not allow pariiul loop operacion.
On the busis of our review of the thermal-hydraulic character-
H
istics of Davis-Besse 1, including a compagison with the previously

approved Rancho Saco, we corclude that with the stipulations noted

above, the thermal-hydraulic design of Daviz-Besse 1 is acceptable.
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Table 4.4-1

Thermal-fiydraulic Desisn Susmary Comparison

of Davis-Dess=a

1

-

and Rancho Scco

Design Core lleat Qutput, MVt

Nominal System Pressure, psia

Vessel Coolant Inlet Temparature, °F
Vessel Coclant Cutlet Tamperaturz °F

Total Heat T"ﬁnsfer Surface Area
i

s
in Core, ft
i oy - : . 2
Average Heat Flux, Btu/h-ft
2
Maximum Heat Flux, Stu/h-ft
Average Thermal Output, kW/ft

Maximum Desizn Thermal Output, kW/(t

Maxiaun Cladding Surface Temperature,

Average Core Fuel Temperacure, °F

Thaiv Y Daink wab 1 raob 4 . a D an g

6
Total Reactor Coolant Flow, 10 1b/h
Core Average Coolant Velocity, fps
DNB Ratio at Desigan Overpowar

DNB Ratio at Design Power

1

O
L

D

Davis Ranche
Besse Seco
2772 2772
2200 2200
555.4 557
608.6 607.7
49,734 49,734
185,050 185,090
554,200 576,835
6.105 6.105
18.28 H.03
h54 654
200 1200

131.32 137.8

i 15.74 .52
1.41 1.39
1.79 L75
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5.2.2
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REACTOR COOLANT SVSTEM

Summary Descrinsiion

Davis-Besse 1 uses a BiW 2-loop nuclear steax supply system.
In most important aspe ts, it is the sane as the Rancho Seco system.
The primary difforence is the higher steum generators on Davis-Besse
provided to decrease the potential for steam binding fcllowing a
LOCA. On the basis of our evaluation of the Davis-Besse system and
the similarity to the previously apsroved Pancho Seco, we conclude
that the overall design of the reactor coclant systom of Davis-Besse
1 is acceptable.

Qverpressure FProtection

e

Overpressure proteetion in accordanse with ths ASHE Doiler and
Pressurz Vessel Code, Saction III, Article 9 is provided by pressure
relicf of the RCS from two pressurizer code safety valves and one
electrically actuatad relief valve mounted on nozzles on the pres-
surizer. The valves discharge through manifolding to a pressurizer
quench tank. The code safety valves ave each tated to carry 356,000

lbm/hr at 2450 psig, which is the maximum calculated surge of the

ool | Vit csvscim ST [oaimss sl o b Pem s A A 2 sl . s reiaptid
SVELEeT LAsSgd 4N N warsL pressure fnnasient. R LeCLYy¢ s Rl LSS S

valve has a capacity of 10C,0C0 ibm/hr at 2235 psig. The pressurizer

safcry valves arc sized en the basis of the most severe pressure transien

imposed on the RCS. The applicant's aualyses of safety valve capacity

(B:A2=1C0043) show that the upsets that produce the largest pressure transie

gre Ehiv cortrol rod withidvawal frow low pover 2nd che Suvhine Erin Syno
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margins exist to conclude that the Davis-Besse 1 design is acceptable.

5.3 Thermal-ivdraulic Svsrtem Desizn

The thermal and hylraulic design bases of the RCS are discussed

in Section 4.4.
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5.3 Counonent ond Subsvstem Desia: 2

5.5.1 Reactor Coolant Pumps and llotors

The Reactor Coolant Pump is designed to provide adequate core

cooling flow and hence sufficient heat transfer to maintain a

R S R —————

DNOR 1.30, within the parameters cf operation.

Sufficicnt pump rotztional inertia is provided by the flywheel to

i —

provide continued {low follcwinz a less of pump power such that the

reactor neucroa power can be reducad before DUE limits are axceeded.

5.5.2 Steum Cenerator

The steum genarater is a vertical st aight-tube=-and-shell heat
exchanger aud procuces superheated steam at constant turbine throttle
s ating power range. The priaary rescsior geplant

P:QSSU:C Svaer e Cpelac

enters the steam generator upper hemispherical nead, flows dowmward

T ————

' inside the tubes giving up heat to generate stean con the shell side

secondary loop.

— —

The tube and tuba-shaet beundary have the same design pressure

225 Vo8 [ ST, - - -~ . e . - . wis s - ~F
aud SChg2laLulc do eie TSUCLOT @OV Lie. STEERN . - Sakiws

generators must provide a heat sink for the primary reactor coolant

, gystem, they are at a higuer glevation hiaa tue cete To Jusure
I
l natural circulation for decay heat rcmoval.
i $.5.3 Reactor Coolsnt Pining :
:
! -
, The reactor coolant piping is designed and fabricated to accommodate
4
4
: thie system £ rgsi:es apl fempevatures attainod uynder all exprecced modes
I
o plant eperstion oF aaciciastec L At rnl L Lund e

e O, — —

POOR
DRIGINAL

- —— T - -



«

5.5.4

-

Majin Steamline Flow Restrictors

The applicant stated chat because of the small inventory of
water in the B&W OTSG design, no flow restrictors are required
in the main steamline. This contcution is supported by their
analysis of postulated steam line breaks (FSAR Section 15.4.4).

Decay lleat Removal Svsten

The Decay Heat Removal System is designed to remove dacay heat
and sensible heat from the RCS and core during the latter stages
of cooldowvn. The system also provides suxiliary spray to the
pressurizer for complete depre-surization, maintains the reactor
cooclant temperature during refueling, and provides the means for
£1l1linz and draining tha refuzling cavity. In the event of a LOCa,
the decay heat removal pusps are used for low pressure injection
of borated water into the reactor vessel for emergency core coolinz.
The Decay Hezat Removal System is placad into operation approxinrately
6 hours after initiation of plaat shutdown when the temperature and
pregaure of cthe AC3 are pelov <80°F ond 2oU psig, 20s
Assuning that twe pumps and coolers are in service, and that each
cooler is supplied with commopent cooling water at design flow and
temperature, the DHRS is designed to reduce the RCS temperature to 150°F
within 14 bours. If one of the two puaps oé ona of the two ccolers is nc
operable, safe cooldown of the plant is not compremised; howevar, the tlioe

required for cocldown is extcended. The applicant hac shovn that, assuming

POOR
URIGMAL
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one train is available, the plant can be shut down to helow 212°F

within 24 hours. To increase the reliability of the DIRS,

the applicant has installed a manual bypass in the DHRS suction line.
The applicant has shown that, should meotor-operated sucticn valves

DH 11 or DH 12 be discoverad failed closed at the time =hutdown cooling

was needed, the operator is able to enter the containment and open thsz

manual bypass valves without exceeding dose limits. This radiological

assessment is under revizw by the staff. In addition, the applicant

is required to show that, should a spuricus closure of DI 11 or DH 12

occur during RIR system operation, either sufficient time exists for

-

w

the operator to detect the lcss of flow and secure the low pressure

pumps before overheating occurs, or_the existing design is able to

cope with such a loss of flow until the manual bypass has teen opzaaed.
The DHRS design for Davis-Tesse 1 has double isolation valves ¢n the

suction side to isolate low pressure components from the reactor ccelant

system. The staff requires that the applicart ensure th=t the dezizm

features which protect the DER system against coverpressurizetion during
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The applicunt is required te provide analyses which justify RS

relief capacity. These analysez are to consider the occurrence of a

worst-case pressure event under these shutdown conditions.
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$.5.10 Pressurizer

The pressurizer maintaias tihe RCS pressure during steady state operation
and limits pressure changes during transients. It contains a water
volume, sized to provide the ability of the system to experience a
reactor trip and not uncover the lew level sensors in the bottom heaad
and to maintain the pressure aigh ecough so as not Lo activate the high
pressure injeccicn systexm; and a2 volume of steam, sized to provide the
ability of the system to 2xperience 2 turbine trip and not cover the

level sensor in the upper n2ai.

gacter ccplant systen
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pressure. During oucsurges, as the RCS pressure decreases, some of tiae

water f£l.shes to stecnm aud the electric heaters reastore
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Two ASM: ecede sarfcty valves are comnected o the upper pressurizer hcad

- - . P e T b o T o “ Kaene . . g3 ’
*o rei , . f s

o
provided to limit the lifting fraegquency of 'he coda salety valves., The

safety and relicf valves discharge to tha vessurizer quench tank,

located within containment.
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5.5.13
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Safety and Relief Valves

The pressurizer safety valves are bellows sealed, balanced,

spring-loaded safety valves which are provided with a supplemental

backpressure balancing piston for handling a bellows failure. The

pressurizer relief valve i3 an electrically actuatad, electrically

controlled, pilot operated, prescure loaded, relief valve.

The combined capacity of the pressurizer safety valves is

672,000 1bu/hr, which was based on twice the maximm
from the upset that produces the largest

gsaction 5.5.2). The maximum

cperator accion or cradit for actuation of the pressurizer reliel

valve or turbine bypass systea. The pressurizer safetcy valves

prevent the reactor coolant system sressure fxon exceeding 110% of

systom design pressuvre. The pressurizer power operated ralief wvalve

prevents undesirable 1iftine of the spring-loaded salety valves.

Y . senw Y= A2 Patirne
Intarnals Vent valves

] PR .- wvmn Yesams = b - -~ - -
The care sunpart vent VAIVaE #re locatad on a common plane in

the upper core support weidmen above the cutlel

valves provide a direct flow path between ﬁhc upper core region
i

and inlet annulus in the event cf a loss-cf-coolant accident from
an inlet line break. This flow path prevides for pressure equali-~

sation by the venting of steam to the breal: and permiis the emevjency

¥ ) .y 4 - .
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differential pressure across the valve. The individual vent valve
design is er<entially the same as on the Oconee Class plant.

In the thermal-hydravlic analysis of Davis-Besse 1 for normal

operation, the applicant assumed that there was no corea bypass flow

resulting from an opzn vent valve. At present, there is not adequate

instrumentation to detect the svstem flow change (approximately 37
reduction in core flow) which +vould result [rcm an open valve. The
staff position has not changed from that taken cn the Cconee plant.
Further, the agplicant has nof presented data from oper:at 1.é plants
to show that a stuck open veiat valve is an extremaly low probability
event. Therefore, we will require the thermul-hydraulic reanalysis
deseribed in Section 4.5,

We conclude, subject to the conditions as noted above, that the
proposed reacter ccolant system, subsystems, and component designs

are acceptable.
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5.5.15 Loose Parts Monitorinz Svstem

Occasionally, miscellancous items such as nuts, bolts, and

other small items have beceme loose parts within reactor coolant

systems. In addition tc causing operational incouveaisnce, such

loose parts can damage other cemponents within the system or be
an indication of uaduz wear or vibration. For such r2ascns, the
staff has encouraged applicants over the past several years to

Suppert nronrams c2sisned to devalop an effective, on-line loos
5 9 > ’

"
0

parts monitorinz system. For the past few years we have requl
many applicants to initiate a nregram, or to participace In an
ongoing vrozram, the otjective oF which was the develcormont of a
functional, lcose parts monitoring system within a reasonable
period cf time. Recently, prototype loose parts monitoring
systems have been developed and cre presently in opervation or

being ins:aliled at saveral plancs. Such a system has been in-

- % X -~ - & . Assldt e
¢ the operasor with an aunible

stallad ca Davie-Basza 1 to provid

4 ~Y . S £ Tame s - - -~ - -
and visual alarm of icose parts which secuwiulate in the botten of
silG TO46 W g - A adt e :

el }
L
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gtaff will follow the periormeauca o 11s on=line conitoring

system.,
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f 6.3 Fmercency Core Cooling System (ZCCS)

6.3.1 Da2sisn Basas

Toledo Edison Company has stated that the Davis-Besse 1 Cacrgency Core Cooling
| Systen will be designcd to provida core cooling duving postulated accident
conditions which occur when mechanical failure in the reactor coolant system
piping results in a 1053 of coclaat from the reactor vesscl greater than che
available coolant makeuvp capacity using normal operating cguipment., Tha ECCS
equipment is desigaed to provide both short and long-tern ccre cooling

capability.

The applicant's design bases are to ensure that the core will be
cooled and will not losa its geometric configuration by terminating tha

temperature transient for any size break up to and including a double-zudled

rupture of tha largest primgry coolant line, The applicant states that

i
Q.
N

these requircments will be met even with minimum engineered safeguar
available, such as the lvss of cne cmergency power bus, tozethar with the

loss of off{site pover.

- The ECCS to be providad is stated ro be of such number, diversity, weli:=hilisy

LOCA will result in inadequate cooling of the reactor corz. Each of the
ECCS subsystems are to be designed to function over a specific ronge of

- reactor coolant piping system break sizes, up to and including the flow area

n the largest raactor

DRIGINAL
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; associatad with a postulated double-cinded breask
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6.3.2 System Desizsn

? The ECCS proposed for Davis-Besse 1 consists of core flooding

| tanks (CFT), a high pressur2 injecticn (HPI) system and a low

' pressure injection (LPI) systea. Provisions are included for
recirculation of the borated coolant after the torated water
storage tank (ZWST) is exhausted. Corbinations of these systems
assure core ccoling for tha cemplete range of postulated break

sizes.

Following a postulaved LOZA, the EOCS will operate inicially
in the active high pressure injection mode, the passive injection

then in the activ

]
|
e
0
2]
w
tr.
“v
.
«©
L)
)
(o}
{ >
rr
L)
<
%3

mode,
sequently in the recirculation mode.
High pressure injecticnm, upom actuation of an Enginecered Safety
' Feature Actuation Signal (USFAS), will consist of the operation of
' two centrifugal HPI pumps (rated at 200 grm each at a design head of
i 2700 £2) which inises 1790 pra cencentrated berie azid scluticn iate the
renctor c¢oolant svstem celd lepe. These pumps take their suc {on from
e bapalfald wabez SERTaER - Taal Waucl & aotu=a'¢f - 330,000 ¢ <19
Low pressure injection will be accomplished through two separate low
paths, 2ach having one decay heat removal puzp and cocler. The low
pressure injection lires terminate directly in the reactor vessel

throush the core floodinz nozzles locoted in the reactor vessel.

]
|
™y . H ) S » g .- yo 3 PR 1 . s
‘ For suopseters ronlins, the low preszure injectic ria the degay heat
.
e Wl il % E WD > 35 {1 £ a Jdisui Qi CE I Fiiy e
.
IRLIT T ] 1SRN - H w : T M T e . 1 . - - Tt = .
argvides 1200 ssm boron solucien Irou the boreted taler storage

tavk. & crossover line connectiag the @"muhm




e A

the reactor building ie provided so that if a single failure causecs the
loss of LPI flow in onc path, part of the flow from the active LPI pach
can be injected into the reactor vessel through the piping associated

with the inactive path. The cross-comnect is also intended to assure

abundant long-term cocling flow to the czore in the event of a core flcodiagz

line breal: in addition to this single active failure. ‘e have regquirad
that this crouss-connact ba modifiszd to inccrporate a pacsive network de-

a
una

.
-
o
’ -
[
&)
2]

sign similar to that adopted on such plants 2s .
Unit 1 and North Anna 3 and 4 (plus 211 205-Fuel Assemoly 3

preferred method consists of crossover lines which contain ne motor-

p b B oy » 1. . BET - - -3 % -

operated valves. Instead, this crussover natwork utilizes the flow-li:
3 & 4 < < Epp— . | - - - 4 .

charsctorictic of a3 cavitating venturi to provide an autonatic spill in

ECC water between the two LPI trains. The following simplified diazran

{1lustrates this principlo:

420 pom Sees 0o 0r
e L — ol Iy
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1
The obvious advantage of the latter method is that it does rot rely on

operator action to be initiated and it is less preome L2 active componant

failures,
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The ECCS will provide the long-term core cooling requirements
by recirculating the spilled reactor ¢oolant cecllected in the con-
tainment sump back to the reactor vessel through the core flooding
line nozzles. The chanmgeover from low pressure injection to re=-
circulation is accomplished manually from the control room with
automatic backup to the manual actioen.

For large sized pipe ruptures, the ECCS will proside the lonmg-tern
cooling requivements by recirculating the spilled reactor cocolant

collceted in the contaiameut sump, back to the reactor vessel via

“h

either of the available two trains of low pressure pumps and coclers.
Prior to this time, the operator is required to shut off the HPT puzps

.

to aveid their overheatiag when the 3UST va

€

ves ars close

[

For small sized pipe ruptures, the reactor ccolant syscem pressure
may be higher than the maxizum low pressure injection pump head at th
time containment sump water recirculation is required. Under this cir-
cumstance, a cross-over connecticn is provided co pormic alignment o
Hight pacssure wake=up punp Fuctivn wala TaC lon oedaule fiieesionm Saug
discharge to permit high pressure injection durirs the recirculation mods
oi operatic:i. vesently, this aliguaead
manually opening one valve in each of the fwo crossover pipe lines located
in the auxiliary building. The staif :equgres that theses valves be
motur operated with con wi wnd indicatioa in the control room.

The sassive injection mode of operation is provided by the Core

= _ AT Lo ! s
- i e - ..- '. T . ”~ - M - - .. H o 3 + 4 ,
st larce=sined 9ine bren s The enulant s aurematicnlly Lnjodeus b s

cot Jipe tank proessuve (600 poi

thie BCS prossurs drops below the ¢ .@@Om
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Each of the two core flooding tanks has a total volume of 1410 ft- with
L |

a normal water volume of 10.0 ft~ with 370 ft3 of nitregen gas at a

normal operating pressure of 600 psig. Each tank is comnccted by a

core flocding line directly to a reactor vessel core flooding nozzle.

The driving force for injection of the 1800 ppm borated water is suppliad

by pressurized nitrogen. FEach cors flocding line will coatain a
motor-cperated stop valve for isolation of the CFT during reduced
pressure operation and two inline check valves in series. Since tihis
portion of the LCCS involves a high przasure to low pressure izterface,
it is the staff's position that paricdic checking of potential lealace
through chec's valves CF 30/31 and D¥ 76/77 i3 to ta parfoimad =t least
annuclly. This tesc s to Le perlorned atc or near normal reactor
coolant operating pressure. The currert design has a continuous
monitor outboard of these two check valves, however, this lccarion
is not reliable in detecting the prelude to a pressure barrisr

failure (i.e., laakage of the inhoard check valve).

SR . ey
To minledze chie pogential for a water hams

e PR RS .

static head created by the velarive eleva:i?ns of the BWST and ECCS pipin
1

In addition, manual venting is provided at the :0CS pump casings and

discharge piping high points. The staff requires that the ca

2abilicy

. - e el
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to miintain filled ECCS pipinz be observed prier to stsrtun znd that



| in the Duvis-Besse 1 Technical Specificatiocns. Specifically, the

section of HYI piping indoard of nomally closed isolation valves

E HP2A, HP23, HP2C and HP2D must be observed to be full since during

normal operation the static head of the BUST would be termuinated

at these valves.

e b e e
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6 3.3 Parfor~ance Cvaluvavion

Toledo Edison Comapny has stated that cthe emergency core cocling systems
have been desjzned to deliver fluid to the reactor coolant system to
control the predicted cladding temperature transient follewing a postulated
pipe break and for removing dacay heat in the long=-ternm, recirculation roda.
On January 4, 1974, Acceptance Criceria for ECCS was published in 10 CIX
Part 50. The new ECCS criteria requires that!
(1) The caleulated maximum fuzl element cladding temperacturae shall
not exceed 2200°F.
(2) The calculated total cxidacticn of the cladding shall nevhere
exceed 0.17 times che total cladding thicknes
(3) The calculated total amcunt of aydregen genarated from the
chamical veacticn of tha slzdling with watsr or steam s
not exczed 0.0L times the hypotheticzl amount that would be
generated i€ all of the metal in the cladding cyliunder surroundiny
the fuel, excludinz the cladding surrounding the plenum volume

were to react.

(3) Afeey any Saleglnlss sangasEly: aniaiul ensvacion-6f v -DuEs;
the caleculated corse temperature shall be zmaintained at an
acceptably low valua and decay heat shall bz removed for an

extended period of time required by the long=lived radicactivity

recainin: in the core, [P@ @ @
apelivant aublaltnd an anslvdls of [:3 -){}(E% {x]' .

- 5 ~ g ' * S ] o s
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Tu addition to the rovised LOCA anilysis, the stafl's review of the F7

for Divzin hosse 1T reouearrnd i efamaTl latfasmarism o sha rmoanaddda o
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. of minimum coentainment pressure, single failure criterion, effects of

boron precipitation on long term cooling capability, and submerged valves
within containment (Refaerence 2). The adequacy of ECCS performance and
the staff's evaluation of the applicant's evaluation model will be reported

in a supplement to chis Safety Evaluation Rport.

6.3.4 Tests and Iasnactions

Toledo Edison Company will demonstrate the cparabilicy of the ECCS by
subjecting all componznts to praoperational tests, pariodic testing,

and in-service testing and iunspections. he precperational tests performed
fall into three catezories. One of these categories consists of syctem
actuation tests to varify the operability of all ECCS valves initiated by
Engineered Safety Feature Actuation Sigral (CSFAS), the operability of

all safepguard pump circuitry down through cthe pump breaker contrel

circuits and the proper operaticn of all valve interlocks.

Another catc¢gory 1is the core flooding tank tests. The objective of this
test is to check the core flceding system and in

e

tion lire to verify

0n

H
-
" * 14 o 4. 4 - - 5 PRap— - 3 - & <

CHAE Bue L5nZs dre Loee of dustryucetious and wiat the gore flooding ilne

iy

check valves and isolation valves operat2 correzctly. The applicane =-ill

perform a low pressute dDlowdcwn of each core flocding tank to coufira

the line is clear and check the operation of the chzck valves.

Operational test of all the major pumps comprises the last category of

tests. These pumps consist of the high pressure injecticn pumps and the

- o o ol 5 ! .
sOW procesute/ femsr Logt ranvrl pungs, T nifcanr viil
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of these tests tc evaluate the hydraulic and mechenical performance of
these pumps delivering through tha flow paths for emergency core cocling.
These pumps will cperate under beca miniflow (through test lines) and

full flow (throuzh the actual piping) ccuditions.

T P —

By measuring the [low in each pipe, the applicant wiil make the adiustmenss

necessary to assura that no one branch has an unacceptably low or high
resistance. They will also check the system to assure there is sufficicnt

total line resistance to praveat excessive runout of the pump. The

T TTETIESRNIATIESSSN

applicant must siicw that the ninimun acceptable flows as determined

for the FSAR analysis arc mer by the measured total pump flo. and

relative flew betwosn the braach lines. In additien, preoperaticnal

flow tests must be conductad to verify the sizinz of the required cavitacin:
venturies to confirm the as-built flew split performance of the LPI

sysctem. The system will be accepted only after demonstration of proper

actuation of all components and &fter demonstration of flow delivary of

831 comnanentg withda dzr ~‘_‘~_‘ woapegl s arat e

NN T R =
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and all recessary suppcort systens at power. Valves which operate after

a loss-of-coolaat accident are operated through a complete cycle, and
pumps are operated individualiy in this tesc. THe staff requires that
the applicant deconstrate the capability of each motor-operated LCCS

Yaive o cpen 2nd clasa walns 5 lowal Has Fak e U, ATl it on
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in respense to a request fron the staff, the applicant has evaluated

his proposed compliance with the positions stated ia Regulatory Guide 1.772,
"Preoperational Testing of Emergency Core Cceling Systems for Pressurized
Water Reactors.” With the exception of the recirculation test under
anbient conditions, the applicant has indiczted that he will conmply

with Regulatory Cuida 1.79. It is ouy position that a test must be

D

“conducred to demonsirate (at azbieat conditions) the capability of

the ECCS to operate in thz recirculazion mede., To aveid rsactor

coolant system contaminatien, the swsp water mar be discharged to externzl
drains or other systems. Tenporary arrangements ray be made to provide

adequate suin capacity for punp oparction. The specific purpose of (hig

& |

test is to demoastrate that conditions (such as inadequate NPSH, ai-

binding cr vortex formaticn at the sump .creens), waich could adverselr

affect ECCS performance, do not occur.

6.3.5 Conzlusions

~Iha anpis y 7 L LR | e e e o T o meaw? " y “ g
wakd QUWIT S L e b uly RS WA n e e W mad ana [ S SR ST

Davis~Besse 1 plant is acceptable in rersard to a decizion cen.eraing

.

eanes O -an @serofing License wiiirthe falluiiing eicaptions:

o
b

1. If a small break occurred such that the hish pressure injection (i17I)
system alone could replenish the lealdng reactor ccolant, the Low
Pressure Injection (LPI) system would be required sorme time after

the aceident to previde 3 water supply from th:r congainmeat sump.
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in the crussover lines between the HPI puzp suction and the LPI puop

discharge lires., Oparator actions required to mitigate the consegquenc

should be minimized and ECC3S component reliability kept at a high
level. Therefore, the normally clesed valves in each of the two
crossover lines should be remote motor-operatad valves with position
indicaticn and contrcls in the control room.

For a break ian a core fleoedinz lize, a single active compcnent
failure could degrade available ZCCS to the point of compromising the
abundant core cooling requirement of General Design Criterien 35.

To meet this cricerion, Toledo Sdison Company has installed a croecs-
over line between each LP! train which is manually actuated froam the
cortrol rToom: To further minisize cpezator sctions and wandudse
ECCS couponent reliability, we will require a2 passive crossover
network between tha two LPI trains.

The adequacy of ECCS performance and the staff's evaluation of ths
applicant's avaluation model will be reported in a supplemant to

this Salety Cvalu:acion Dapors,

The applicant will be vequired to demenstrats the capavility cf che

e i ) ’ . - =g
: & 5 g 4 - 5 wvmedsen e e g oA s A 2
Sl BQ Sl 5 i susd LIRERTOMUaeT 1 - . —and WDk e s S -

applicant must also dumonstrate the operability of the local manual

!
handwheel backup on each ECCS valve pridr to power operation.
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15.0 Accident Analvsis

13.1 Ceneral
The subnitted safety analysis evaluates the ability of

Davis-Eesce 1 to operate without undue hazard to the health

and safety of the pudlic. Two basic groups of events pertinent
to safety are investigated by the applicant; abnormal transients
and posctulated accidents.

> 1 1 Abnor-zal Transients

The criterion, adopted to assure that th2 reactor conlant
pressure boundazy intzgrity is maintained, is that the systaa
pressure shall remain below the code pressure limits set forth

s < spin - s
8 dasigy pressurg). The

™

N

A8

(9

in ASIE Code Section IXIT {1100 2

criterion adopted to eusure that no fuel dacage has occurrad

is that the DNIR must be graater than 1.30 throughout tha transien:,
The applicant has submictod anclyses ol abnormal transients

and has shown that the integrity of the RCS boundary has been

1

mafintained and that the minisun DUST excesadod 1.30 for all

kT 3 - 5 e . % L | * Y | ’ o dow " -
analyzed transients. TInhe pressure transieut waich produced tue
il g e - A arhS w5 . e P sye e Wt - 23
bk - S e w Sk ea > wie e SBELE < =% 73 Plh

(BAW=-10043) as the ccacrol reod withdrawal at low power conditicns,
resulting in a pcak RCS pressure of -about 2565 psig. The most
severe sccondary side pressure transient was the turbine tris fro=

overpower conditions, resulting in a maximum steam generator

TIEN g : . 1 ] - 3 g s ey -

Y & R 5 e - &
PreFmsute CJ Q003 C - T B8 35 % =R >3- B o 38 |
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Toe apwlicant has referenced 3AN=-100%3 (Reference 3) as
their positicn regarding desizn [eatures to make toleratle the
consequences of failure to scram during anticipated transiencs.
We are continuing our generic review of this area of coucern and
the staff evaluatisn of the Babecock and VWilcox analyses will be

submitted in a supplarant to this Safety Evaluation Report.
The computer codes "TO0TIL TIAIN" and "PIRP" used f{or several ab-

amomd i A g4 " 5 [ R | et Sk s seafh
gorcal trzcsieats in tha F3AR, avz survea:ly undew waviaw DY a3 stais

Should modifications to these codes be required, the affect of theze

changes on the Davis-Ecsse 1 analyses musc be considerad.

The eviluation of abnormal traansients indicatad that the
transizncs presented Jdo not lead to unacceprable consequances and
are acceptavle for issuvance of the operating license.

Accidents
The applicant has evaluatad a broad spectrum of accidents

that might result from pestulated failures vl egquipment, or their

" s ol d - : .
maloperation. These uighly unli] accidencs, which are

ceuresasirive of Sua Specsram of Lypes and nivsical locstisn
involving the variocus entinsered safety featuvre systems, hava

bova aralyzedi in detail.

The accidents reviewed in the SAR iﬁclude the fellowing:

1. Loss of forced reastor cwlant flow resulting from a single
reactur coolant pump locked roter.,

23 Main Stganling ruptara
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The locked rotor accident was analyzed by postulating an

instantaneous seizure of one RC pump rctor. The reactor flow

woulézdectease’rapidly and a reactor trip would ocrur as a
result ék a high power=-tu-flew signal.

The analysis revealed that at no time during the transient
did the DNBR go'belaw 1.0. The applicant concluded that no severe
fuel rod or cladding temperature excursions are ex?ected to occur
as a result of this accident.

The loss-cf-seccndary-coolant (steam line rupture) analyses
has been performed to determine the effects and comsequences due
to a double-ended steam line rupture. A 36-inch OD steam line
rupture, between the steam generatcr and the main steam isolation
valve was analyzed assuming that the reactor was operating at
102% design powar prior to the accident. '

The present design has only one main steam isolation valve

in each of the steam lines to isolate the unaffected steam

£ T A dgmn e
t fyom blowing d

P

generator and to pravent
steam line rupture. The applicant's evaluation shows that with
a single failure of the isolation valve ii the unaffected steam
line, turbine stop valves will serve as backup to the first-line
isolation safeguard, The staff requires that the isolacion

capability of the non-safcty grade turbine stop valves be

elosure-testad pericdically an

(4

o
= o
(41
o
(2]

his test be made a part of

- -



the plant Technicual Specifications. The staff notes that the
vorsé—c se steam line brea' with regard to reactivity margin

was not represented in the FSAR (loss of offsite power not assumed) ;
however, the applicant has shown that sufficent safety margin
exists’to justify the differences as nu: .- *n2 significant.

%he applicant's evaluation also shows that with single failure
of a feedwater stop valve, the closure of the feedwater control
vulve and parallel feedwater startup valve will serve as backup
to the front- Ine feedwater isolation safeguard. The staff
requires that the isolation capability of the non-safety grade
feedwater control valves and startup ..lves also be periodically
closure-tested and that this test be made a part of the plant
Technical Specifications. The staff also requires that the
feedwater stop valve closure time assumed for the main steam
line break (17 seccnds) be made a part of the applicant's
Technical Specifications and that this time be the basis for ail
safety analyses requiring feedwater isolation. It is also noted
that consideration of additional single active component failures

1 1 13

was not complete. The scope of potential single failures sho

(R

(&)

include the inadvertant copening of the atmosphere vent valves or
turbine bypass system. It must befconfirmed that these ccmponents
would provide the largest additional cooldown rate by an examinaticn
of all steam line and steam generator active component appurtenances.
After isolation of the main steam line break, credit was taken for
the additional relieving capacity offerad by the atmesphere veat
valves. Since pressure margin could decrcase in the unaffected

steam generator if credit were only given for the steam line

safety valves (higher setpoint , the staff requires



that this évent be reanal:rzed with a single failure of the

atmosphere valve on the isolated steam generator (failure to
open).

A]ll the preceding comments on the main steam line break also
apply to the feedwater 1li.» break. The adequacy of these re-analyses

will be reported in a supplenent tc this Safety Evaluation Report.
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