GAFETY LIMIT LIMI'TING SAFETY SYSUHY SETTING

ﬁ.l FUEL, CLADDING INTEGRITY 2.1 FUEL CLADDING INTEGRLYY
or core conlant flow is less sani (0.66W + Liz%)
than 10% of rated, the core
thermal powver shall not ex- where:
ceed 823 MWt (about 25% of
rated thermal power). SRB = Rod block setting is parcout

of ruted thermal power (37035 MWL)

W = Loop recirculution flow rute
in perecent of rated (rated loop
recirculetion flow rute equals
3L.2 X 10° 1u/hir)

In the event of ooeration with the core

maximum fraction of limitinf power density
(CMFLPD) greater than fractiIon of rated
thermal power (FRP) the setting shall

be modified as follows:

S Lo (0,661 + h2%) ERP

CMFLPD
‘ \ C. Vhenever the reuctor ic in C. Uerwm and isoluations==> %1% tn. abvve
the shutdown condition with reuactor low wutler veuinl zero 1ol
irriaisted fuel in the rcac-
t~v vescel, the waler level
shall not be lesr than 17.7
in. above the top of the ' D. Secram-=turbine stop < 16 o.yveoenl
aneria). accive fuel' zone. l valve closure valve ¢ Lot
E. GSeramesturbine
control valve
s i ool
1. Fasl ¢losure Yher (Pt el
(A TP T BT T
2. Laay of econtrol » %50 iz
r 0il prescure
F. Scrume=low con- > N3 inela
denser vacuum et v
G. fer ragne=main Gtoemm € 10 eyt
11nc isalation val v e be, e
I, Main stemm fsolalion = 8% pui,s

valve closure==nuclen: svales loy
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Jdo J. 8 K, Practor low vater level set point for Inftiation of NFCI ane
J RCIC, clozing main steam Isolacion valves, and starting LPC
and core spray puips,

These systeas maintain adequate coolant inventory and provide core
cooling with the objective of preventing excessive clac temperatures.
The desian of theee systems to adequately perform the Intended funce
tion is based on the specified lov level scram set point and inftia~
tion set points. Transient anelyses teported in Section lé of che
FS5AR dcgonstrate that these conditions result in adequate saiety
sargins (or both the fuel and the system pressure,

Feterences

1. Linford, P. 8., "Analytical Methods of Plant Transient Eveluastions for
the Cencral Electric Bofling Water Reactor," NEDO-10802, Feb., 197).

2. Generic Reload Fuel Application, Licensing Topical Report.

NEDE-24011-P-A, and Addenda.
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Amendment No. 28, 47
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SLS

——

pressure monitor higher in the vessel, Therelore, “ollowins &%Y trancient
that is severe enough to cause concern that tRis safety limit vae violated,
s calculation will be performed using all aveiluhle {n”orzatics to CLiors
gine il the safcty 1imit was violated,

REiTRZICES

1. Plnrnt Selety inalysie (27¥P FSAR Sectiza 1L.2)
2, 3.7 Asiler ond Pressure Vessel Code Seesizn 111
3, USA3 Pirirng Coae, seetien B3L.1

l, seector Vizsel enc Anpurtzr.ances techonicel «aicn (NP T
Sussecticn =.2)

Ceneric Reload Fuel Appl
; ication i { i
NEDE-24011-P-A and Adiana. on, Licensing Topical Report,

S B N

Amendment No. 28, 47 - %025035



2.2 BASES

REACTOR COOLANT SYSTEM INTEGRITY

To meet the safety design basis, thirteen relief valves have been
installed on the unit with a total capacity of 82.6% of nuclezr boiler
rated steam flow. The analysis of the worst overpressure transient,
(3-second closure of all main steamline isolation valves) neglecting
the direct scram (valve position scram) results in a maximum vessel
pressure which, if a neutron flux scram is assumeu considering

12 valves operable, results in adequate margin to the code

allowable overpressure limit of 1375 psig.

To meet the operational design, the analysis of the plant isolation
transient (generator load reject with bypass valve failure

to open)shows that 12 of the 13 relief valves limit peak system
pressure to a valVe which is well below the allowable vessel over=-
pressure of 1375 psig.

30
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3.3/4.4 BASFS:

D.

Re

ox BB L ALE ML

ctivity ﬂggalic!

puring cach fuel cycle excess operstive reactivity
varies as fur)l depletes and as any burnable poison
in supplementary cantrol {8 burned. The magnitude
of this excesus reactivity may be {nferred from the
critieral rod configuration. As fuel! burnup pro-
gresses, anomalous behavior in the excess reactivity
may be detected by comparison of the eritical rod
pattern at sclected base states to the predicted
rod {nventnry at that state. Power operating base
conditinns provide the most sensitive and directly
interpretahle data relative to core reactivity.
Furthermore, using power operating hase conditions
permits frequent reactivity comparisons,.

Requiring a reactivity corparison at the specified
frequency assures that a comparison will be made
before ihe core reactivity change exceeds 18K
Deviations {n core reactivity greater than %4 k are
not expected and require thorough evaluation. One
percent reactivity into the core would not lead to
transients exceeding design conditions of the reactor
Svstem,.

References

Amendment No.

1. Generic Reload Fuel Application,

Licensing Topical Report, NEDE-24011-P~
A and Addenda.
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28, 47



- LIMITING CONDITIONS FOR OPCRATION SURVEILLANCE REQUIREMENTS

LHGR €LHGR =~ P/P) (L/LT)
max max
LHGR = Design LHGR = 18.5 kW/ft for 7x7 fuel
d
=13.4 kW/ for 8x8 fuel
8x8R and P3x8R fuel

@r/p) = Maximum power spiking penalty

= 0.026 for 7x7 fuel

= 0,022 for 8x8,8x8R and P8x8R fuel
LT = Total core length = 12.0 ft for 7x7 fuel

and 8x8

= 12.5 ft for 8x8, 8x8R & P8x8R
L = Axial position above bottom of core
If at any time during operation it is deter~
mined by normal surveillance that the limiting
value for LHGR is being exceeded, action shall
be initiated within 15 minutes to restore
operation to within the prescribed limits.
If the LHGR is not returned to within the
prescribed limits within two (2) hours, the
reactor shall be brought to the Cold Shutdown
condition within 36 hours. Surveillance and
corresponding action shall continue until
reactor operation is within the prescribed
limits.

M‘nimum Critical Power Ratio (MCPR) K. Minimum Critical Power Ratio
From BOC to EOC-2000 Mw0/T [ (MCPR)
i

the MCPR operating limit for BFNP 1 cycle 4

is 1.23 for 7x7 fuel, 1.24 for 8x8 fuel, MCPR shall be determined daily

and 1.25 for 8x8R and P8x8R fuel. These during reactor power operation at
limits apply to steady state power operation 25% rated thermal power and

at rated power and flc.. For core flows following any change in power level
other than rated the MCPR shall be greater or distribution that would cause
than the above limits times Kf. Kg is the cperation with a limiting control
value shown in Figure 3.5.2. From EOC rod pattern as described in the
-2000 to EOC the MCPR limits will be 1.23, bases for Specification 3.3.

1.27, and 1.28 for 7x7, 8x8 and 8x8R/P8x8R
respectively. If at any time during oper-
ation it is determined by normal surveill-
ance that the limiting value for MCPR is
being exceeded, action shall be initiated
within 15 minutes to restore operation to
within the prescribed limits. If the steady
MCPR is not returned to within the pre-
scribed limits within two (2) hours, the
reactor shall be brought to the Cold
Shutdown condition within 36 hours,
surveillance and corresponding action shall
continue until reactor operation is within
the prescribed limits.

Reporting Requirements S

If any of the limiting values identifie

in Specifications 3.5.1, J, or K are %025038
exceeded and the specified action is

taken, the event shall be logged and

reported in a 30-day written report.

* 12.5 feet for 8x8R fuel 160
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3.5.4 Maintenance of Filled Niaglarze Fine

3.5.1.

——

1{ tha dlscharge plplng of the core spray, LPCL., WPCIS, and RCICS are not
filled, & vater hauser can develop tn this pipine vhen the pump and/or

many are atarted,. To minimize damage to the Jischarze pipine and to ensure
sddod maryin in the ¢peration of these systems, this Techaical Specification
requircs the discharse lines to be {{lled vheneaver the syste~ {s in an
operadble condition, L 2 diseharge pipe {a not f{lled, the pumaps that sunoly
that llne wust be assueed to be tnoperable for Technical Specificstion pur~

poses .
wcharee pining high point vent {s visually
to testing to ensure that the

11 aveid starting the core spray or
Ic sddition to the visual

The core epray and KHR systems dl
checked for water flov once a month prior
linae are filled. The visual checiing vl
2R gyscem with o dlscharge linc not f{lled

ebservetion and to ensure 8 filled Alecharge line other tzan prior %o testing,
& prescure suppreseica chasder head tank e located appirosirately 20 feet adov
tho Aischarge lime highpoint <o supply makeu; wuter for these systems. The

cuciepstte heed tank loceted approximstely 100 feet tbove the discharge bigh

point serves as & backup sharging syetem vheo the pressure suppression clesder
heed tack {3 not in service System dlscharge presaure irdicators are ured tC
deternine the vater level sbove the discharge line high gcint. The lpdicstors
villreflect approxizately 19 paig for & vater level at the highL point and s
puig for & vater level io the sresscesuppression chasbor besd tenk asd are oo

{tored 4aily to essure that “he discharge lines are gitled. 5

When In thelir noreal standhy candition, the suction for tne IPCT and RCIC
jmempe arc alirned tn the condernsate storane tank, which Is phystcally ot 2
hipher elevatina thaa the HUPCLS 3ad RC1ZS pininr.  This assures that the Heret
and KCIC discharse pipine remains ({lled. Further 17surance ly nravided by
abaervine watee [lov {rom these systems hiph points manthly.

Maximue /varsje Placar Lisear Heat Ceneraticn Mata (MAPLACX

mis specilication sssures that the peak cladding temperature folloving the
postulated dcalgn basts loss-of-z00iant sccident vill not exceed the

1imit spacified in the 10CTRSD, Arpendix K.

The pesak cladding temperature folloving « postulated lcss-of-coolant scci-
c! t%e average heot generation rate of 211 the

dent 13 prisarily 2 function ci
rode of & f.cl assembly at any axial loecation and (s only J2pendent secord-

rod to rod power dlciribution within an asse=bly iince oXx~
pected loca. variations In pover di=tribution vithin 3 fuel asse~mbly affect
the calcula‘ed peok clad temperature by less than 2 20°F relacive to Cthe
pask tceperoiure for 2 Cypizal fuel Jesagn, the linmit on the averane linear
(s{ant to agsure that calculated temperactures

Lboat genera:ion rate is sulfl:
ere wizhin the 10CFRSD Aspend.x K lialt, The limiting value for MAPLIIGR

is shown in Tables 3.5.1-1,-2,-3,~4,~5,-6, and -7 per reference 4.

erily on th=
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S.S.J, Linear Hest Ceneration Rate (1IICR)

~

3.5.K.

3ISCL'

ﬁ

.’\ »’07 0

M.

T:ls opecification assures that the linecar heat gencration rete in sny rod
f0 less than the design linear hent goneration (! fuel pellet dennification
is postulated. The pover spike penalty specificd {s hased on the anal-
y2i1e presentod {n Sectilon ).2.1 of Refcrence 1 as modificd in References

2 and ), ond assumes & lincarly increscing vacrliotion o exfa! gups bee

tvecn core Lottom and tep, and sssures with 3 54 confidence, thut no rmore
thon one fuel rod exceeds the desipn llncar heat pencration rate due to pover
splking. The LNCR a2 2 function of cove height shzll Le cheched dally dur-
ing rcactor operation at > 25% pover to determine {f fucl burqup, or cons=
trol rod moviment his caused chunges fn pover distribution., For LNGR to bde
s lisiting value below 25% rated thermal pover, the MIPF would lisve to be
greater than 10 vhich s precluded by a considerable margin when employing

any pcrmissible contgol_tgg_rattern..

Moleus Critical Pover Ratio (MCPR)

At core theraal pover levels less than or equal to 25%, the reactor viil be
operating at einfyus recirculation pimp speed and the moderator votd content
wvill be very seall, For oll designated zontrol rod patterns vhich may be ep-
ploysed at this potnt, operating plant experlence and therwmal hydraulic anal-
yole indicated that the resulting MCPP velue fe {n excess of requirements

by & conellerable margia, With this lov vold content, any {nadvertent core
flow !ocrease would enly place operaticn {n s more conservative cocde rela~

tive to MCPR. The dally requiresent for calculating MCPR above 252 rated thermal
power (8 sufliclent since Fover dietribution shifts are very siowv vhes there
heve oot been signtfizont Pever or control rod changes., The requiresent for
colculating MCPR vhen s lizditing contre! rod pattern {s aporoached easures that
HCFR vill be kaows followiag o change in pover or pover snape (regardless of
magnitude) that could place operatiov st a thereal limic,

Reporting Requirements

The LCO's smsocisted vith monftoring the fuel rod operating conditisns are

required to be wet 3t all times, !{.,e., there {g n> ellovable time in wtich

the plas: cas knovingly exceed the limiting values for MAPLRCR, LAGR, and

HCTE. 1t 1o & requiresment, ss etated in Specifications 3.5.1..3, sad .x.

that !f et acy tize cduriog etesdy state pover operaticn, (2 (s deternined

that the limiting values for MUPLHCR, LACR, or MCPR are exceedd actior {e

then (nitiated to restore operation to vithin the prescribed limits. This

sctico le ipitisted as soes as normal surveillance inZicates thas an cpersting lir-
it has been reached. Fazh event involving steacy stace operstion beyornd a specified
limit ohnll be logped s2d reported quarterly. 1t must Ze reccgnizec thet

there is always an scticn vhich wvould return scy of the psreceters (MAPLHCR,

LHCR, cr MCPR) te withis prescrided lizits, naceiy pover reducsion. Under

wost circumstances, thie vill act de the ooly slternative,

Belorencep

1. "Puel Deneificacise Fifects on General Llectric Boli.ng Waser mascter
Puel,” Supplemerts £, 7, and 8, NEIM-10738, Auguet 1973,

2. Supplement | to Teckni:is! Report on censiflcaticas of Geners.
Liectric Fesctor Tuels, December 14, 1974 (USA R2zulstory Scaif).

J. Comuopicatioo: V. A, Moore to I. §. Mitchell, "Mocified CF bodei
for Puel Denstificatics,” Docket 50-321, Mareh 27, 1974,

Generic Reload Fuel Application, Licensing Topical Report, NEDE-24011-P-A
and addenda.

£.
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N 3.6/h.6 pASES |

detected reasonably in 8 matter of fev hours utilizing the available
leakage detection sche=mes, and if the crigin ceanot be deterzined in a
ressonably sior* time the wnit should be shut down to allow further
investigation and corrective action,

The total leaksge rate consists of all leesxkage, i{de.tiffed and unicenti-
fied, which flows to the dryvell flocr drain and equipment drain surmps,

The capacity eof tic drywell flcor sump pump is 5O gpm and the capacity
of the dr:sell ecuipvens susp dunp is 2lso 50 £2m. Removal of 25 gpa
froz ecither of these sumps cen be accoaplished with consideradle margin,

REFZRLICES

1. Nuclear System Leakage Rate Limits (BFIP 73201 Suosection 4,10)

3.6.D/4.6.D Relief Valves

To meet the safety basis thirteen relief valves have been
installed on the unit with a total capacity of 82.6%of
nuclear boiler rated steam flow. The analysis of the

worst overpressure transient, (3-second closure of all main
steam line isolation valves) neglecting the direct scram
alve position scram) results in a maximum vessel pressure
which, if a neutron flux scram is assumed considering 12
valves inoperable, results in adequate margin to the code
allowable overpressure limit of 1375 psig.

To meet operational design, the analysis of the plant isolation
transient (generator load reject with bypass valve failure to
open) shows that 12 of the 13 relief valves limit peak system
pressure to a value which is well below the allowed vessel over-
pressure of 1375 psig.

219
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’o‘/‘u‘ BASES :

Experience {n relief valve operation shows that s testing of

50 percent of the valves per year (s adeguate to detect failures or
deteriorations., The rclief valves are benchtested esvery

second operating cycle to ensure that their set points are vithin the
+ 1 percent tolerance. The relief valves are tested in place once per
operating cycle to establish that they will open and pass sieanm.

The requirements established above apply when the nucleor <ystem cano be
pressurized above ambient conditions. These requirement. are applicable
at nuclear system pressures belovw normal operating pressures becausc
abnormal operational transients could poseibly start at these condi{tions
such that eventual overpressure relief would be needed. However, thase
transients are much less severe, in terms of pressure, than those starting
at rated conditions. The valves need not be functional when the vessel
head is removed, since the nuclear system cannot be pressurized.

REFERENCES
; 3R Nuclear System Pressure Relief System (BFNP FSAR Subsection 46.4)

2.  Amendment 22 in response to AEC Question 4.2 of December 6, 1971.

3. "Protection Against Overpressurae' (ASME Boiler and Pressure Vessel
Code, Section 111, Article 9)

4. Browns Ferry Nuclear Plant Design Deficiency Report--Target Rozh
Safety-Relief Valves, transmitted by J. E. Cilleland to F. E. Kruesi,

August 29, 1373,

5. Generic Reload Fuel Application, Licensing Topical Report,
NEDE-24011-P-A and Addenda.

3.6,L/4.6.E Jet Pumps

vailure of a jet pump nozzle sssembly holddown mechanism, notzle aszoembly
and/or riser, would {ncresse the croes-sectional flow area for blowdown
following the design bdasis double-ended line bresk, Also, failure cf the
diffuser would eliminace the capability to reflood the core to two-thirds
height level following a recirculation line break. Therefore, L{f & failure
occurred, repairs must be made,

The detection technigue is as follows. With the two recirculation pumps
balanced in speed to within #+ 5 percent, the flow rates ir both recircula-
tion loops will be verified by control room monitor'ug i struments. I the
two flov rate values do not 3differ by more than 10 percent, riser and nozzle
sssembly i{ntegrity has been verified.

220
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