ENCLOSURE 1

PROPOSED TECHNICAL SPECIFICATION CHANGES
BROWNS FERRY NUCLEAR PLANT UNIT 2

80071 7054‘



LINMITING SAFFTY SYOSTEM SETTING

SAVFIY 1IMIT

)

L Min L CLenniNG INTIORTYY 2.1 FUFL _CLADDINC INTEGLITY

- In the event of operation with the
core maxioum fraction of limiting
power density (QFLPD) greater than
fraction of rated thermal power (FEP)
the setting shall be modificd as
follows:

S< (0.66W + 54%) Fap
CMFLPD

For no combination of loop recircu-
lation flow rate ‘and core thersal
pover shall the APRM flux scra=z trip
setting be allowed to exceed 1202

of rated thermal power.

(Note: These settings assume operation

within the basic thermal hydraulic design
criteria. These criteria are LHGR< 18.5

kw/ft for 7x7 fuel and €13.4 kw/ft for 8x8,

8x8R. and P8x8R, and MCPR ‘
within linits of Specification 3.5.k. If

/’.\ it is determined that eithaer of these
(; ) design criteria {s being violated

during operation, action shall be
initiated within 15 rinutes to restore
operation within prescrited limijt..
Surveillance requirements for Avk':
scram setpoint are given in
specification 4.1.B.

2. APRM--When the rcactor mode switch
is in the STARTUP POSITION, the
APRM scrsm shall be set at less
than or equal to 15X of rated power.

3., IRM--The IRM scram shall be set at
less than or equal to 120/125 of
full scale.

/ B. APRM Rod Blo-y Trip Settine

B. Core “Mhemal Pover Linit
/ TOpant e
& (veactsr Pressure <B00 psia) The APRV 7ol block trip setting shal)

~' be:
Wen Lhe reoctor pressure is less
then or egual to 8920 psia, q
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BASES

RBecause the boiling traneition correlation is baged oa 2 lerge quantity o
full scale data there is a rry high confidence that operation of a fuyel
assembly at the condition of MCPR =1.07 would not produce boiling tran-
sition. Thus, although it is not required to establish the safety limit
additional margin exists betveen the safety limit and the actual occurence

of loes of cladding integrity.

However, {f boiling tranaition were to occur, clad perforetfon would not
be expected. Cludding temperatures would increase to epproxiuately
1100°F which is below the perforation temperature of the cladding
material. This has been verified by tests in the General Electric Test
Reactor (CETR) where fuel similar in design to BFNP opersted above

the critical heat flux for a significart period of time (30 minutes)

without clad perforation.

If reactor preesure should ever erceed 140D peia during mom::l pover
operating (the limit of applicability of the boiling transition corre-
lation) it would be assumed that the fuel cladding integrity Sarfety Limit
has been violated. 5

In addition to the boiling transition limit (MCPR = 1.07) cporation {s
constrained to a maximum LHGR of 18.5 kw/ft for 7x7 fuel amd 13.4 kw/ftfor 8x8
8x8R,and P8x8R.This limit is reached when the Core Maxinum Fraction of ‘
Liriting Power Density equals 1.0 (CMFLPD = 1.0). For the czce vhere Core
Maximua Fraction of Liriting Power Density exceeds the Frzetion of Rated e
Thernal Power, operation is permitted only at less than 1002 of rated (~
power and only with reduced APRM scram settings as required by specification

s«d.A. 1,

At pressures bslow 300 psia, the core elevation pressurs drop (0 povei.
0 flow) {s greater than L.56 pai. At low povers and flows this pressure
differential 1s maintained in the bypass region of the core. Since the
pressure drop in the bypass region is essentially all elevation head,
the core pressure drop at low powers and flowv will alwveys be grester
tran L.56 pai. Analyses shov that wvith a flowv of 28X207 1das/hr dundle
flov, bundle pressure drop is nearly independent of burdle power and Kas
a value of 3.5 psi. Thus,_the dundle flow wviih a L.56 psi driving head
vill be greater than 28x107 1bs/hr. Full scale ATLAS test deta taken

At pressures from 14.7 psia to 800 peia indicate that the fuel aspembly
critical power at this flowv is approximately 3.35 Mwt. With the design
peaking factors thie corresponds to a core thermal powsr of kore than
50%. Thus, a core thermal pover limit of 25% for reactor pressures
belov B00 paia is conservative.

For the fuel in the core during periods vhen the reactor is shut down, con-
sideration must also be glven to vater level requirements due to the effect
of decay heat. If wvater level should drop belov the top of the fuel during
this time, the ability to remove decay heat is reduced. This reduction in
conling capahility could lead to elevated cladding temperatures and clad
Ferforation, Ags long as the fuel remains covered vith water, sufficient
cooling 1s available to prevent fuel clad perforation.

%
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The safety limit has been established at 17.7 in. above the top of ghe
{rradlated fuel to provide a point which can be monitored and also pro-
vide adequate margin. This point corresponds approximately to the top
of the sctual fuel assemblies and alsn to the lower reactor low watar

level trip (378" above vessel zero).

REFY.RFNCE

Ceneral Flectric 3WR Thermal Analysis Basis (CETAB) Data, Corrcluttoa

|
and Dasign Application, NEDO 10958 and NFDE 10958.



2.1 BASES

———

I. J. & K. Reactor Jow sater level set point for initiation of NPCI and
RCIC, closiny main steam 1solation valves, and ttarting LPCI
and core spray punps ,

These systems maintain adequate coolant Inventory and provide core
cooling with the objective of Preventing excessive clag texperaturcs.
The design of these Systezs to adequately perform the {ntended tunc-
tion i{s based on the specified low level Scram set point and inf{tia-
tion set points. Transient analyses reported in Sectfon 14 of the
FSAR demonstrate that these conditions tresult in adequatc safety
®argins for boch the fuel &nd the systenm pressure,

L. References
s encEs

1. Linford, R. B., "Analytical Methods of Plant Transient Evaluations for
the Ceneral Electric Bofling Water Reactor,"” NEDG-10802, Feb., 1973.

‘ <. Ceneric Reload Fuel Application, Licensing Topical Report
( NEDE-20411-P-A, and Addenda,

T —
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1.2 BASES:

REACTOR (DOLANT SYSTEM INTEGRITY

The safety limits for the reactor coolant system pressure have been
selected such that they are below pressures at which it can be shown

that the integrity of the system is not endangered. However, the

pressure safety limits are set high enough such that no foreseeable
circumstances can cause the system pressure to rise over these limits.

The pressure safety limits are arbitrarily selected to be the lowest
transient overpressures allowed by the applicable codes, ASME Boiler

and Pressure Vessel Code, Section ITI, and USAS Piping C~de, Section B3l.l.

The design pressure (1,250 psig) of the reactor vessel is established
such that, when the 10-percent allowance (125 psi) allowed by the ASME
Boiler ant Pressure Vessel Code Section III for pressure transients is
added to tue design pressure, a transient pressure limit of 1,375 psig
is established.

Correspondingly, the design pressure (1,148 psig for suction and 1,326

psig for discharge) of the reactor recirculation system piping are such

that when the 20-percent allowance (230 and 265 psi) allowed by USAS

Pipine Code, Section B3l.l for pressure transients are added to the design
pressures, transient pressure limits of 1,378 and 1,591 psig are established.
Thus, the pressure safety '‘mit applicable to power operation is established
at 1,375 psig (the lowest transient overpressure allowed by the pertinent
codes). ASME Boiler and Pressure Vessel Code, Section III, and USAS Piping
Code, Section B3l.1l.

The current cycle's safety analysis concerning the most severe abnormal
operational transient resulting directly in a reactor coolant system
pressure increase is given in the supplemental reload licensing submittal
for the current cycle. The reactor vessel pressure code limit of 1,375 psig
given in subsection 4.2 of the safety analysis report ie well above the

peak pressure produced by the arpressure transient described above.

Thus, the pressure safety limit applicable to power operation is well above
the peak pressure that can result due to reasonably expected overpressure
transients. »

Higher des?~”n pressures have been established for piping within the reactor
coolant sy ' >m than for the reactor vessel. These increased design pressures
create a consistent design which assures that, if the the pressure within

the reactor vessel does not exceed 1,375 psig, the pressures within the
piping cannot exceed their respective transient pressure limits due to

static and pump heads.

The safety limic of 1,375 psig actually applies to any point in the reactor
vessel; however, because of the static water head, the highest pressure

point will occur at the bottom of the vessel. Because the pressure is not
monitored at this point, it cannct be directly determined if this safety limit
has been violated. Also, because of the poterntially varying head level and

flow pressure drops, an equivalent pressure cannot be a priori determined fer a
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1.2 BASES
pressure monitor higher in the vessel. Therefcre, following any transient
that is severe enough to cause concern that this safety limit was violated,
a calculation will be performed using all available information to deter-
mine if the safety limit was violated.
REFERENCES
1. Plant Safety Analysis (BFNP FSAR Section 14.0)
2 ASME Boiler and Pressure Vessel Code Section III

3. USAS Piping Code, Section B3l.1

4. Reactor Vessel and Appurtenances Mechanical Design (RFNP FSAR
Subsection 4.2)
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2.2 BASES:

REACTOR COOLANT SYSTEM INTEGRITY

The pressure relief system for each unit at the Browns Ferry Nuclear Plant
has been sized to meet two design bases. First, the total safety/relief
valve capacity has been established to mect the overpressure protection
criteria of the ASME Code. Second, the distribution of this required
capacity between safety valves and relief valves has been set to meet
design basis 4.4.4~1 of subsection 4.4 which states that the nuclear
system relief valves shall prevent opening of the safety valves during
normal plant isolations and load rejections.

The detaile of the analysis which shows compliance with the ASME Code
requirements is presented in subsection 4.4 of the FSAR and th< Reactor
Vesse! Overpressure Protection Summary Technical Report submitted in
response to question 4.1 dated December 1; 1971,

To meet the safety design basis, thirteen safety-relief valves have been
installed on unit 2 with total capacity of 84.2% 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 (valve position scram) results in a maximum vessel pressure
which, ‘¢ a neutron flux scram is assumed considering one relief valve

is inop...bl’e, has adequate margin to the code allowable over-

pressure limit of 1375 psig. To meet the ope.ation.' design basis, the
total safety-relief capacity of 84.2% of nu:lear boiler rated has been
divided into 70% relief (11 valves) and 14.27 safety (2 valves). The
analysis of the limiting plant isolation transient is presented in the
supplemental reload licensing submittal for the current cycle. This
analysis shows that 10 of 11 relief valves limic pressure at the safety
valves to avalue which is below the setting of the safety valves. There-
fore, the safety valves will not open. This analysis shows that peak
system pressure is limited to a value which is well below the allowed
vessel overpressure of 1375 psig.
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3/4.3

BASES:

does provide the operator with a visual indication of neutron level.
The consequences of reactivity accidents are functions of the initial
pneutron flux. The requirement of at least 3 counts per second assures
that any trggaient, should it occur, begins at or above the initial
value of 107~ of rated power used in the analyses of transients from
cold conditions. One operable SRM channel would be adequate to monitor
the approach to criticality using homogeneous patterns of scattered
control rod withdrawal. A minimum .f two operable SRM's are provided
as an added conservatism.

. The Rod Block Monitor (RBM) is designed to automatically
prevent fuel damage in the event of erroneous rod withdrawal
from locations of high power density during high per level
operation. Two RBM channels are provided, and one of these may
be bypassed from th2 console for maintenance and/or testing.
Automatic rod withdrawal blocks from one of the channels will
block erroneous rod withdrawal soon enough to prevent fuel
damage. The specified restrictions with one channel out of
service conservatively assure that ifuel damage will not occur
due to rod withdrawal errors when this condition exists.

A limiting control rod pattern is a pattern which results in

the core being on a thermal hydraulic limit, (i.e., MCPR given

by Specification 3.5.k or LHC™ of 18.5 kw/fe for 7 x 7 or 13.4 for
8 x 8, 8 x 8R & P8 x 8R fuell, During use of such patterns, it is
judged that testing of the RBM system prior to w. hdrawal

of such rods to assure its operability will assure that improper
withdrawal does not occur. It is normally the responsibility

of the Nuclear Engineer to identify these limiting patterns and
the designated rods either when the patterns are initially
established or as they develop due to the occurrence of inoperable
control rods in other than limiting patterns. Other personnel
qualified to perform these functions may be designated by the
plant superintendent to perform these functions.

Scram Insertion Times

The control rod system is designated to bring the reactor subcritical
at the rate fast enough to prevent fuel damage: i.e., to preveut the
MCPR from becoming less than 1.07. The limiting power transient is
given in Reference 1. Analysis of this transient shows that the
negative reactivity rates resulting from the scram with the average
response of all the drives as given in the above specification provide
the required protection, and MCPR remains greater than 1.07.

On an early BWR, some degradation of control rod scram performance
occurred during plant startup and was determined to be caused by
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3.3/4.4 BASFES:

D. Reactivity Anomalies

During each fuel cycle excess operative reactiviiLy
varies as fuel deplete: and as any burnable poison
in supplementary control is burned. The magnitude
f this excess reactivity may be inferred from the
critical rod configuration. As fuel burnup pro-
gresses, anomalous behavior in the excess reactivicty
mav be detected by comparison of the critical rod
pattern ar selected base states to the predicted
rod inventorv at that state. Power operating base
conditions provide the most scnsitive and directly
interpretable data relative to core reactivity.
Furthermore, using power operating base conditions
permits frequent reactivity comparisons.

Requiring a reactivity comparison at the specified
frequency assures that a comparison will be made
before the core reactivity change exceeds 124K
Deviations in core reactivity greater than 124 4k are
not expected and require thorough evaluation. One
percent reactivity into the core would not lead to
transients exceeding design conditions of the reacror
svstem.

gcfprences

1. Generic Reload Fuel Application, Licensing Topical
Report, NEDE-24011-P-A, and Addenda.
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ITINC CONUITIONS ¥0R_OVFRATION

‘B Maintenan e of Filled Pischarg: Pips
e suction of the ACIC and iI'CI pumps
shall be a'lgned to the condersate
storage tank, and the pressure supores-
slon chaober head tanx shall noreally

be allgned tn serve the discharge pipin;
of the RHR? end CS pucis. Tre condensate
head tan% may be used to se,<va *he RHP
and C5 dlscharge piping if the PSC head
task {s unavailable. The pressure
indlcators on the discharge cf the RK?
and C5 pumps shall indicats no* less
thao listed telow,

Pl-75-20 LB psig
Fl1-75-LA LB psig
P1-T4-5] L3 poig

Y- TU<ES LA pa‘g
Average Planar Linear Heat ;greragton
N S A By
ﬁﬂr?n& stead:
Maximum Average Planar Heat Generation
Rate (MAPLHGR) for each type of fuel as
a function of average planar exposure
shall not exceed the limiting value of

T%bles 3.5.1I-1,-2,-3.-4, and -5.
¢ at any ti=e during operation (it {s

determined by normal surveillance that
the lisiting value for APIHCR {s being
rxceeded, action shall be inftiaczed with-
in 15 z=inufes te restore ~peration to
“fenia the prescribed limite, If the
APLHGR 1s not returned to within the
prescribed limits within two (2) hours,
the reactor skhil, he broughs to the Cold
‘wutdown cordition within 36 heurs.
Survelllanc~ and cerresponding action
shall continue unt{l reactor operation
1o wirthin the preacribed !iofts.

quglg_ﬁtgg_jvﬂerarton Rate (LHCR)
During stealy state pover o;;ra:xon. the
linear heat . .-eratton rate (LFGR) of
any tnd in ary fuel Assenmply at any
axial locacion shall not ecceed the
maxioum al'owvahle LHGR a4 calculated by

the folloving equation.

L

C ——— - — —

state pover operation, the

159
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‘MI'NTS

4.5 H Matntenu.ice of Filled Dtscha:ge Pyre

I,

JI

be

1. Every month prior to the trstlag
of the RARS (LPCI and Contal~me~:
Spray) and core spray systeas, tre
discharze plping of these systems
shall be vented from the high potn:
and wvater flov determined.

2. Following anv period vhere the LrCe
Or core spray systems have not been
required to be operabie, the'dis-
charge piping of the tnoperabls sys-
ez shall he vented from the high
point prior to the return of the
systen to service,

J. VWhenever the HPCI or 2CIC systes {3
lired up to take suction from the
condeasate storage tank, the dis-
charge piping of the HPCI and RrIC
shall be vented from the high point
of the system and vater flow obsersed
on a wonthly basis.

. When the RM3S and the C5S ire te-
Quired to be operavle, ths pressu-e
iadicacors which monitor the dis-
charge lines shall be mcritored
daily and the pressure recordad.

Maxizum Aversze ®lanar Licear Year eqer1-

tion Rate (MAPLHGR)

The MAPLHGR for sach type of fiel a. a fyse-
tion of average planar exposure shall be
determined datly during reactor operation
at > 251 rated thermal power.

Linear Heat Ceneration Rate { LHGR)

The LHCR as a1 fusction of core Relyne shall
checked daily during reactor coera:iisn at
2 23T rated thermal pover.



LIMITING CONDITIONS FOR OPERATION

SURVEILLANCF RFQUIRFMFNTS

LAGR < LIGR.[1 - (AP/P) (L/LT))
LIGK,, ™= Design LUGR = 1875 kW/ft for 7x7(uel
= 13.4 kW/ft for 8x8,
8x8R, and PBxBR fuel
= Maximum power spiking penalty
MAX w 0.026 for 7x7 fuel
= 0,022 for Bx8,8x8R,and P8xBR fuel |

(ar/r)

LT = Total core length = 12.0 ft for 7x7 & 8x8
= 12.5 ft for 8xBR & PBxBR

L = Axial position above bottox of core

If at any time during operation it is deter
mined by normal survelllance that the limiting
value for LHGR {s being exceeded, action shall
be initiated within 15 minutes to restore
operation to within the prescribed limits.

If the LHCR i3 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 astion shall cor”inue until
reactor opevation is within the prescribed

liztits.
Minimum Critical Power Ratio (MCPR)

The MCPR operating limit for BFNP 2 cycle 4 is
1.32 for 7X7, 1,27 for 8X8, 8x8R, and P8x8R
fuels., These limits apply to steady state po-
wer operation at rated power and flow. For
core tlows other than rated, the MCPR shall

be greater than the above ldmits times Kg¢.

K¢ is the value shown in Figure 3.5.2.

I[f*a: any time during operation
it i» determined by normal surveillance thar
the limiting value for MCPR {s being exceeded,
action shall be inftfated within 15 minutes to
restore operation to within the prescribed
lioits 1f the steady state MCPR {s not
returned to within the prescribed limits within
tvo (2) hours, the reactor shall be brought to
the Cold Shutdown conditlion within )6 hours.
Survetllance and corresponding action shall
tontinue until reaster gperation 1s within
the presciiled limits.

Xsporring Mequiremeuts

I[f any ot the lintting valves iden: (fied n
Specifications 3.5 1, J, or K are exceeced snd
the specified rewmedial action (s taken, the

e\ nt shall be logged and rejorted in a 30-dav
vritten reporc. '

160

Micirum Critical Powver Ratie
(MCPR)

MC?R shall bde determined daily 5
during reacter power operstion st (\
> 25 rated themal pover and fol-
toving any change in pover level or
distributior that would cause opers:
tioa with a limiting control rod
pattern as descridbed i{n the baese for
Specification 3.3.



3.9.M Maintenance of Fllled Ni{scharge Tipe

3.5.1.

Ll the dlscharge plping of the core spray. LPCL. WPCIS, and RCICS are not
filled, & vatsr hammer can develop In this pipine vhen the pump end/or

pusepy Are mlacted. To minimize damaze to the Jischarse plping and to ensure
sddod wargin (n the ¢peration of these systems, thiys Technical Specificacion
requircs the discharse lines to be filled whenaver the systes i» in an

operable condition, If a discharge pipe i+ not filled, the pumps that supo.y
that ilne wus: be assumed to be inoperable for Technical Speuctification pur-

poses.

The core opray and KHR system discharpge pipinz high point vent s visually
checked for water flov once A month prior ro testing to ensure that the

linae are filied. The visual checuing will avoild starting the core spray or
RIA pyatem with o dilscharge linc not filled. Io sdditlon to the visual
ebservation and to ensure a filled dlgcharge line other than prior to testing,
& presscure suppression chamber head tank s located approgirately 20 feet abor
the Aischarge line highpoint to supply makeup wmter for these systems. The
condensute head taak located approximately 100 feet tbove the discharge hMigh
point serves as a beckup charging systex vhen the pressure suppressios chaxber
head tank {3 not in service. Cystem dlscharge pressure indicators are used ¢
detersine the vater level sbove the dlsciarge line high poiat. The lpdicator®
villreflect approxizately 30 psig for & vater level at tbe higl poic® and “e
puig for & vater level in the pressuresuppressior chasdor bead tack asd sre =
{tored 4aily to ensure that the discharge lines are fillad. (\

When In thelir norwal standhy condition, the sucifon for the NPCL and RCIC
jmempe arc alirncd tn the condensate storane tank, which is physlcally st 4
Noher elevatina than the NPCLS and RCICS pininr This assures that the UrC!
and RCIC discharge pipine remains ({lled. Further issursnce ls nrovidea by
obnervine water [lov from these systems high points monthly.

Linear Hesat Caneration Rats (MAPLACR]

Maxiwue /veraje Planar

peak eladding temperature folloving the

T™is speciflcation assurcs chat the
! not exceed the

postulated deoign basis losp-of-coolant accident vil
limit specifiad in the 10CYRS0, Appendix K.

The peak cladding temperacture folloving & postulated lcss-of-coolant scci~
dent 13 prisarily a function of the average heot generatiom rate of 311 cthe
rode of & ficl assembly at sny axtal locacion and {9 only dapendcat gecord-
arily on th~ rod to rod power dictribution within an assembly. Sipce ox-
pected loca! vartations La power diztribution vithin 3 fuel assenbly affect
the calculaed peok clad tewperature by less than 4 20°F relative to the
pesk tcmpersture for a typrcal fucl Jdesign, the limic on the 3averare linear
loat goneratlon race (s sulffclient to assure that calculated temperatursy
ore within the 10CiRS)D Appendix K liaic. The limiting value for MAPLHGR is
shown in Tables 3.5.1-1,-2,-3,~4, §=5, The anelyses SuUppcrting tnese
liniting velves {5 presented In reference 4. »
(
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3:9.8,

3.5.L.

M,

3.9.J. Linesar Mest Ceneration Rate (1ICR)

: n assures thai the lineor heat gencration rate {n any rod
I:t;c::':;::e:;:odcslgn lincar hent groneration {f fuel pellet dennification
is postulated., The pover spike penalty specified {s based on the anal-
yais presentod in Section 1.2.1 of Reference 1 as modificd in References
2 and 3, ond aAssumes & lincarly increacing vaviation fn exfal gups be-
tween core Loztom and top, and assures with o 955 confidence, thut no more
thon one fuel rod exceeds the design lincar heat gencratfon rate duc to power
spi.ing. Tne LNCR 3z a function of roure hefight shall Le checked daily dur~
ing rcactor operation at > 257 power to determine {f fuel burﬁup. or con-
trol rod movement has caused changes {n power distribution., For LNGR to be
a liatttog value below 25% rated thermal pover, vha R factor would have to be
less than 0,241 which s precluded by a considerable rmargin vhen employing

sny pcimissidie 'ontroi_tgq“rgtteig;

Minimua Critical Power Ratlo (MCPR)

At core theraal power levels lese thun or equal to 253, the reactor vi{ll be
operating &t o iisun recfrcuilation pump epeed and the mcderator votd content
vill be very emall, Por all designated control rod patterns which zay be em-
ployed at this potn:, operating plant experience and thermal hydraulic ana!-
yole {ndiceted that the resulting MCPF value e in excess of requiremenrs

by @ constlierable margin, With this lov void content, any {nadvertent core
flov {acrease would only place operstion in a more conservative eode rela-

tive to MCPR. The datly requirenent for calculating MCPR? above 252 rated thermal
power is sulliclent eince pover distribution shifts are very siov vhen there
hsve not been significant Fover or control rod changes, The requirenment for
celculating M7?R vhen a liadting control rod pattern {s apnroached easures that
HCFR vill be kaove folloviag s change in power or power saape (regardless of
magnitude) that could place operatiom at a thermal limit.

Reporting Requirements

The LCO's amsociated with monitoring the fuel rod operating conditisns are

requived to be met at all tizes, f.e., there {s ny #llovable time in which

the plant caa kaovingly exceed the lioiting values for MAPLFGR, LHGR, end

MCTF. Tt %o » requirement, as stated in Specifications 3.5.1..7, end .x

thatr {f st acy tize during eteady state pover operaticn, {* {s deternined

that the limaiting values for MAPLHCF, LiiGR, or MCPR are exceecdd actlior. 1a

then {nitilated to restore operation to within the prescribed limits. Thiu

sctioo (s ioitiated as sooo as normal surveillance {a2icates that an cperzting !ir-
ft has been reached. Fach event {nvolving steady state operition beyond a specified
limiz ehall be logged and reported quarterly. It must be reccgnizec thray

there 1o alvays an action wvhich wvould return sny of the psrecetecs (MAPLHCR,

LUGR, or MCPR) to within prescribed limits, nameiy powver reduction. Chder

most circunstances, thie wvill not be the coly alternetive,

Feforen pn

1. "FPuei Deneificacion Fifecte on General Electric Boli.ag Waser meacter
Puel . " Supplecents 6, 7, and 8, NEDM-10735, Auguest 1973,

2. Supplement 1 to Technica! Report on Densificaticas of Geners:
Elactric Pesctor Fuels, December 14, 1974 (UsA Ra2guletory Staff).

). Commmoalcation: V. A, Moore to I. §S. Mitchell, "Moaif‘ed CF *odei
for Puel Densificatica,” Docket 50-321, Marc: 27, 1974,

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

4,
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. TABLE 3.5.1-5
»,

MAPLHCR VERSUS AVERAGE PLANAR EXPOSURE s

-

Fuel Type: B8DRB284 and PSDRB284 |

AVERACE PLANAR

EXPOSURE MAPLHGR PCT

(Mvd/t) (kW/ft) (°F)

- 200 11.2 1685

1,000 11.3 1667

5,000 © 11.8 1671

10,000 12.0 1647

15,000 12.0 1669
20,000 11.8 1672 .

25,000 11.2 1633

30,C00 10.8 1596

Q

tO 'l
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3.6/h.6 PACES

detected reascnably in a satter of few hours utilizine the aveilable
leakage detection schexzes, and if the crigin cennot be deterzined in a
reasonably siort time the unit should be snut down to allov further
investization and corrective action,

The total leaksge rate consists of all leakage, identified and unidenti-
fied, which flows to the drywell flocr drain 2nd equipment drain surps.

The capacity of tic drywell floor sump pump is 57 gom and the capacity
of the drivell equipient suzp vump s elso 50 27, Removal of 25 zpo
{roz either of these surps can be accozplished with considerable margin,

REF=RCCES
——T

1. Nuclear System Leekage Rate Limits (BFP 7SAR Subsection 4,10)

3.6.0/h,6,0 Sefety end Reliaf Valyes

The safety and relief valves are required to be operable abcve the prose-
sure (175 psig) et which the core spray systexs i{s not designed to deliver
full flow, The ,ressure relief systaa for eech unit at the Drowns rerry
Nuclear Plant has been sized to meet %wo desizn bases, First, the total
anfety/relier valve capecity has been estatlished s neet the overpress.ro
protecticn criteria of the ASIE Cede, Sccond, the distribution of this
required capac!iy between sefety valves ani relier valves has oeen se: to
weet desizn basis 4,k k-l of subsection 4.4 which states that the nuclesr
cysten relief valves shall prevent opening of tne safety valves during
nerzal plant i{solations and load rejections,

The details of the analysis which shows ccapliance, as modified by Reference L,
with the ASIE Code requirements is presented in subsectisn L. L of the F3A2 snd
the Reactor Vessel Overpressure Protectizn Suzzary Technical Report suzaitted
in Azendzent 22 in response to question 4,1 dated December 6, 1971

To meet the safety design basis, thirteen safety-relief valves have been
installed on unit 2 with total capacity of 84.2% of nuclear boiler

rated steam flow. The analysis of the worst overpressure transient,
(3-second closure of all main stcam line isolation valves) ne;lecting the
direct scram (valve position scram) results in a maximum vessel pressure
which, if a neutron flux scram is assumed considering one relief valve

is inoperable, has adequate margin to the code allowable over-

pressure limit of 1375 psig. To meet the operational design basis, the
total safety-relief capacity of 84.2% of nuclear boiler rated has been
divided into 70% relief (11 valves) and 14.27% safety (2 valves). The
analysis of the limiting plant isolarion transient is presented in the
supplemental reload licensing submittal for the current cycle. This
analysis shows that 10 of 11 relief valves limit pressure at the safety
valves to avalue which is below the setting of the safety valves. There-
fore, the safety valves wil! not open. This analysis shows that peak
system pressure is limited to a value which is well below the allowed
vessel overpressure of 1375 psig.
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3.6/4.6 3ASES:

E: perience in relief and safety valve operation sh  vs that & testing of
50 percent of the valves per year is adequate to detect failures or
deteriorations. The relief and safety valves are benchtested every
second operating cycle to ensure that their set points are within the
+ 1 percent tolerance. The relief valves are tested in place once per
operating cycle to establish that they will open and pass steam.

The requirements established above apply when the nuclear system can be
pressurized above ambicnt conditions. These requirements are applicable
at nuclear system pressures below normal operating pressures because
abnormal operational transients could possibly start at these conditions
gsuch t’ at eventual overpressure relief would be needed. However, these
transients are mu h less severe, in terms of pressure, than those starting
at rated conditions. The valves need not be functional -*hen the vessel
head {s removed, since the nuclear system cannot be pressurized.

REFEREZNCES
{8 Nuclear System Pressure Relief System (BFNP FSAR Subsection 4.4) (;
2: Anendment 22 in response to AEC Question 4.2 of December 6, 1971.

< 8 "Protection Against Overpressure'" (ASME Boiler and Pressure Vessel
Code, Section 1II, Article 9)

4. Browns Ferry Nuclear Plant Design Deficiency Report--Target Rock
Safety-Relief Valves, transmitted by J. E. Gilleland to F., E. Kruesi,
August 29, 1973, .

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

3.6,E/4.6.E Jet Pumps

Failure of a jet pump nozzle assembly holddown mechanism, nozzle assembly
and/or riser, would increase the cross-sectional flow area for blowdown
following the design basis double-ended line break. Also, failure of the
diffu,er would eliminate the capability to reflood the core to two-thirds
heigit level following a recirculation line break. Therefore, if a failure
occurred, repairs must be made.

The detection technique is as follows. With the two recirculation pumps

balanced in speed to wichin + S percent, the flow rates in boch recircula-

tion loops will be verified by control room monitoring instruments. If the

two flow rate values do not differ by more than 10 percent, riser and nozzle (\/,
assembly integrity has been verified.
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5.0

MAJOR MESIGY FEATURES

5.'

5.2

5.3

5.4

5.5

SUTE FLATURLS

Browns Ferry unit 2 is located at Erowns Ferry Nucleer Flant
site on property owned by the United States and In cus.ody of
the TVA, The site shall consist of approximatcly B840 acres
on the north shore of Whecler Lake at Tennessee River Mile

294 in Limestone County, Alabama. The minimum distance from
the outside of the secondary containment buliding to the
boundary of the exclusion ares as defined in 10 CFR 100.3
shall be 4,000 feec.

REACTOR

A. The reactur core may contain 764 fuel asserbiies consisting
of 7x7 assemblies having 49 fuel rods each, 8x8 assemblies
having 63 fuel rods each, and 8x8R (and P8x8R) assemilies
having 62 fuel rods each.

B. The reactor core shall contain 185 cruciform-shaped control
rods. The control materisl shall de boron carbide powder
(BAC) compacted to approanimately 70 percent of theoretical
density.

REACTOR VESSEL

The reactor vessel shall be as described in Table &4.2-2 of the
FSAR. The applicable design codes shal. be as described in
Table 4.2-1 of the FSAR.

CONTAINMENT
A. The principal design parameters for the primary containment
shall be as given in Table 5.2-1 of the FSAR. The applicable

design codes shall be as described in Section 5.2 of the FSAR.

B. The sccondary containment shall be as described in Section
5.3 of the FSAR,

C. Pcnetrations to the primary containment and piping passing

through such penetrations shall be designed {n accordance
vith the standards set forth in Section 5.2.3.4 of the FSAR,

FUEL STORACE

A. The arrangement of fuel in the new-fuel storage facility
shall be such that k fet for dry conditions, {s less than
0.90 and flooded 1s fess than 0.95 (Section 10.2 of FSAR).
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