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ENCLOSURE 1

PROPOSED TECHWICAL SPECIFICATION _HANGES
BROWNS FERRY NUCLEAR PLANT UNIT 3




shculd drop below the top of the fuel curing this time, the
ability to remove decay heat i: reduced. This reduction in
cooling capability could lead tuv elevated cladding temperatures
and clad perforation. As long as the fuel remains covered with
water, sufficient cooling is available to prevent fuel clad
perforation.

The safety limit has been established at 17.7 in. above the top
of the irradiated fuel to provide a point which can be monitored
and also provide adequate margin. This point corresponds

approximately to the top of the actual fuel assemblies and also

to the low: v reactor low water level trip (378" above vessel
zero) .

REFERENCE

1. General Electric BWR Thermal Analysis Basis (GETAB) Data,

Correlation and Design Application, NEDO 10958, and NEDE
10958.
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position, where protezcion of the fuel cladding integrity
safety limit is provided by the IRM and APRM high neutron
flux scrams. Thus, the combination of main steam line low
pressure isolation and isolation valve closure scram assures
the availability of neutron flux scram protection over the
entire range of applicability o. cthe fuel cladding integrity
safery limit. In addition, the i1solation valve closure scram
anticipates the pressure and flux transients that occur
during normal or inadvertent isolation valve closure., With

Lhe scrams set at 10 percent of valve closure, neutron flux
does not increase.

J. 6 K. Reactor low water level set point for initiation of

HPCI and RCI closing main steam iso jon _valves
and starting LPCI and core spray pumps

These systems maintain adequate coolant inventory and provide
core cooling with the objective of preventing excessive clad
temperatures, The design of these systems to adequately
perform the intended function is based on the specified low
level scram set point and initiation set points. Transient
analyses reported in Section N14 of the FSAR demonstrate that

these conditions result in adequate safety margins for both
the fuel and the system pressure,

References

1. Linford, R. B., "Analytical Methcds of Plant Transient
Evaluations for the General Electric Boiling Water
Reactor," NEDO-10802, Feb., 1973,

2. Ceneric Reload Fuel Application, Licensing Topical Report
NEDE-20411-P-A, and Addenda.
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SAILTY LIMIT

LIMITING SRatiBed TASTEMVIETTING

1.4

KEACTOR COOLANT SYSTEM
INTEGHITY

Applicabilaity

Applies to limits on reactor
coolant system pressure.

Objective

To establish a limit below
which the integrity of the
reactor coolant system 1S not
threatened due to an
overpressure condition.

Specification

A. The pressure at the lowest
point of the reactor
vessel shall not exceed
1,375 psig whenever
irradiated fuel 1s in the
reactor vessel.
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2.2 REACTCh “OOLANT SYSTEM

INTEGRITY
Applicability

Applies to trip settings of the
instruments and dewvwices whach
are provided to prevent the
reactor system safety limts
from being exceeded.

Objective

To define the level of the
process variables at which
automatic protective action 1is
initiated to prevent the
pressure safety limit from
being exceeded.

Specification

The limiting safety system
settings shall be as specified
below:

Limiting
Safety
Protective System
Action Setting
A. Nuclear system 1,250 psiqg
safety valves + 13 psi1

open-=-nuclear
system
pressure

(2 valves)

B. Nuclear system
relief valves
open-=-nuclear
system
pressure

.1,103 psiq '
* 11 psa
(4 valves)

i,115 psaq
¢+ 11 psi
4 valves)



SAFETY LIMIM LIMITING SAFETY SYSTEM SETTING

1.2 RFEACTOR _CQOLANT SYSTFM 2.2 REACTOR COOLANT SYSTEM
INTEGRITY INTEGRITY
1,125 Psag
* 11 psi

{ 3 valves)

C. Scram=--nuclear < 1,055 psig
system high
pressure
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V.4

EA.es

REACTOK COOLANT SYSTEM INTEGRITY

The satety lamits tor the reactor coolant system pressure
have been selected such that the 7 are below pressvres at
which it can be shown that the .n.egrity of the system is not
endangered., However, the pressure safety limits are set high
fnougn such that no foreseeable circumstances can Cause the
System pressure to rise over these limits. The pressure
Sat=2ty limuts auw= arditrarily selected to be the lowest
transient uvericssures allowed by the applicable codes, ASME
Builer and Pressure Vessel Code, Section 111, and USAS Piping
Code, Section B31.1. R

The design pressure (1,250 PSig) or the reactor vessel is
established such that, when the 10 percent allowance (125
Psi1) allowed by the ASME Boiler and Pressure Vessel Code
Secrion III tor pressure transients is added to the design
pPressure, a transient pressure limit of 1,375 PSig is
estublished,

Correspondingly, the design pressure (1,148 psig for suction
and 1,326 prig for discharge) ot the reactor recairculation
system piping are such that, when the 20 percent allowance
(230 and 26% psi) allowed by USAS Piping Code, Section B31.1
for nressure transients are added to the design pressures,
transiont pressure limits ot 1,378 and 1,591 psiqg are
established., Thus, the pressure safety limit applicable to
POwCT Qperation i1s established at 1,375 PB1g§ (the lowest
transient overpressure allowed by the pertinent codes), ASME
Roiler and Pressure Vessel Code, Section III, and USAS Piping
Code, Section Bit.n,

The current cycle's safesy analysis concerning the most severe abncresl
operational transient ressulting directly {n a reactcr cooclant svstes
pressure increase is given inthe supplemental reload licensirg

submittal for the current cycle. The reactor vessel pressure
coce 1imit of 1,375 psig given in subsection 4.2 of the safety an:1yns
report is well above the peak pressure produced by the‘gverpres?$ gble
transient described above. Thus, the pressure safety limit app li

to power operation is well above the peak pressure that can resu

due to reasonably expected overpressure transients.

Highert desiqn pressures have beea established for piping
within the reactor coolant system than for the reactor
vesgel, Thesue i1ncreased desigln pressures c.eate a consistent
desiqn which astures that, if the pressure within the reactor
vesuel does nor cxceed 1,375 psig, the pressures within the
PApLng cannot excesd their respective transient pressure
limits due to static and pump heads.
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The safety limit of 1,375 psig actuall
in the reactor vesse) : however, b
head, the highest Pressure point

the vessel. Because the pressure
Point, it cannot be directly deter
has been violated, Also, becauue

head level and flow pressure drong
cannot be a priori determined for

in the vessgel, Therefore, followi
Severe enougnh to cause concern tha
violated, a calculation will be pe
information to determine {f the sa

REFERENCES
1.

Y appllies to any point
ecause of the static water

of the potzntially varying
+ An equivalent pressure

4 pressure monitor higher
Ng any transient that is

t this safety limit was
rformed using all available
fety limit was violated,

Plant Safety Analysis (BFNP FSAR Section N14.0)

2. ASME Boiler and Pressure Vessel Code Section III

3. wusas Piping Code, Section B3t1.1

4. Reactor VEssel and Appurtenances Mechanical Cesign (BFNP FSAR
Subsection 4.2)




2.2 BASES
REACTOR COOLANT SYSTEM INTEGRITY

Vhe pressure relief system for each unit at the Browns Ferry Nuclear
Plant has been sized to meet two design bases. First, the total
safaty/relief valve capacity has been established to meet the over-
pressure protection criteria of the ASME Code. Second, the
dictribution of this required capacity between safety valves and
relief valves has been set to meet design basis 4.4.4-1 of sub-
section 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 details of the analysis which shows compliance with the ASME Code
requirements is presented in subsection 4.4 of the FSAR and the Reactor
Vessel Overpressure Protection Summary Technical Report submitted in
resoonse to ocuestion 4.1 dated December i, 1971.

To meet the safety design basis, thirtee~ safety-relief valves have been
installed on each unit with a 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, if a neutron flux scram is assumed , has adequate

margin to the code allowable overpressure limit ot 1375 psig,

To mee* 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 14.2% safety (2 valves). The analysis cf the plant
isolation transient (turbine trip with bypass valve failure to open)
assuming a turbine trip scram is presented in the supplemental
reload licensing submittal for the current cycle.

This analysis shows that the 1] relief valves limit prassure at the
safety valves oo a value which is below the setting of the safety
valves. Theréﬁore. 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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In the anailytical treatment Ot the transiernts, N0
millisecunds are allowed Letween a neutron sSensor
reachina the scram point and the start of negative
reactivity insertion. 7This 1s adequate and conservative
when compared to the typically observed time delay of
about 270 milliseconds. Approximately 70 milliseconds
after neutron flux reaches the trip point, the pilot
scram valve solenoid power Supply voltage qoes to zero
an approximately 200 milliseccnds later, control rod
motion begins. The 200 milliseconds are included in the
allowable scram insertion times specified in
Specification 3.3.C.

In order to perform scram time testing as required Ly specificaticn
L,3.C.1, the relaxaticn of certain restraints i1 Lthe rod sequence
control system ig required. Individual rod Lypass switches iay be
used as described in specification 4.3.C.1.

The position of eny rod bypassed must be known to be in accordaance

with rod withdrawal sequence. Bypassing of redc in the mapner described
in specification L.3.C.1 will allow the subscquent withdrawal of any rod
serammed in the 100 percent to 50 percent rod density groups, however ,
it will maintain group notch centrol cver all rods in the 50 percent to

© percent rod density grouns, In addition, RSCS will nrevent movemant
of rods in the 50 percent density to a preset power level range until the
scrammed rod has been withdrawn.

Reactivity Anomalies

During each fuel cycle excess operative reactivity varies as
tuxl deplctes and as any burnable poison in supplementary
control 1s burned. The magnitude of this excess reactivity
may be inferred from the critical rod configuration. As fuel
burnup proqQresses, anomalous behavior in the excess
reactivity may be detected by comparison Of the critical rod
pattern at selected rKase states to the predicted rod
inventory at that state, Power operating base conditions
provide the most sensitive 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 1% AK., Deviations in core
reactivity greater than 1% 4K are not expected and reyuire
thorough evaluation. One percent reactivity limit is
considered safe since an insertion of the reactivity 1nto the
cor» would not lead %o trancients exceeding design conditiuné
Ot the reactor system,

fleferences

L. Generic Reload Fuel Application, Licensi
. ng T
NEDE-20411-P-A, and Addenda. _ g Topical Report
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5 CORE AND CONTAINMENT 4.5 CORE_AND CQONTAINMENT OOOLING
COOLING SYSTEMS SYSTIMS

and corresponding action
shall continue until
reactor operation is
within the prescribed
limits.

K. Minimum Critical Power
Ratio (MCPR)

The MCPR operating limit is

1.24 for 8x8 fuel, and 1.25 K. mum w

for 8x8R fuel, and 1.25 . Ratio (MCPR)

for P8xBR fuel. These limits

MC PR
apply to steady state power shall be determined

daily during reactor power

operation at rated power and operation at 2 25% rated
flow. For core flows other thermal power and

than rated, the MCPR shall following any change in
be greater than the above power level or

limits times K.. K. is the distribution tha+ would
value shown in Figure 3.5.2, cause operation with a
operation, it is deter- pattern as described in

the bases for

ined by normal surveill
mi y no su Ree Specification 3.3,

that the limiting value

for MCPR is being exceeded,
action shall be initiated
within 15 minutes to
restore operation to within
the prescribed limits.

1f the steady state MCPR

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.

L. Reporting Requirements

If any of the limiting
values identified in
Specifications 3.5.1, J,
or K are exceeded and the
specified remedial action
is taken, the even’ shall
be logged and repcrted in
a )O-day written report.
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LIALES

testing to ensure that the lines are filled., The visual
checking will avoid starting the core spray or RHR system
with 3 discharge line not filled. 1In addition to the :sisual
observation and to ensure a filled discharge line cother than
prior to testing, a pressure suppression chamber head tank 1s
located approximately 20 feet above the discharge line
highpoint to supply makeup water for these systems. The
condensate head tank located approximately 100 feet above the
discharge high point serves as a backup charqing system when
the pressure suppression chamber head tank is not in service.
System discharge pressure indicators are used to determine
the water level above the discharge line high point. The
indicators will reflect approximately 30 psig for a water
level at the nigh point and 45 psig for a water level in the
pressure suppression chamber head tank and are monmitored
daily to ensure that the discharge lines are filled.

When 1n their normal standby condition, the suction for the
HPCI and RCIC pumps are aligned to th: condensate storage
tank, which 1s physically at a higher elevation than the
HPCIS and RCICS piping. This assures that the HPCI and RCIC
discharge piping remains filled. Further assurance is

provided by observing water flow from these systems high
points monthly.

Maximum Average Planar Linear Heat Generation Rate {MAPLHGR)

This specification assures that the peak cladding temperature
following the postulated design basis loss-of-coolant

accident will not exceed the limit specified in the 10 CFR
50, Appendix K.

The peak cladding temperature followiiig a postulated loss-of-
coolant accident is primarily a function of the average heat
aeneration rate of all tne rods of a fuel assembly at any
axial location and is only dependent secondarily on the rod
to rod power distribution within an assembly. Since expected
local variations in power distribution within a fuel assembly
affect the calculated peak clad temperature by less than +
209F relative to the peak temperature for a typical fuel
desigqn, the limit on the average linear heat generation rate
1s sutficient to assure that calculated temperatures are
within the 10 CFR S0 Appendix K limit. The limiting value
tor MAPLHGR is shown in lables 3.5.I-1, -2, =3. Tre analyses
supporting these limiting values is presented in reference 4.

Linear Heat ngegaqon Rate (LHGR)

This specification assures that the linear heat generation
rate in any rod is less than the desigi linear heat
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3,5 _BASES

H.

logaed and reported guarterly, It must be recogn.ized that
thiere 15 always an action which would return any of the
parameters (MAPLHGR, LHGR, or MCPR) to within prescribed
limits, namely power reduction, Under most circumtances,
this will not be the only alternative.

References
1. “Fuel Densification Effects on General Electric Boiling

Water AReactor Fuel," Supplements 6, 7, and 8, NEDM-
10735, August 1973,

2. supplement 1 to Technical Report on Densifications o.

General Electric Reactor Fuels, December 14, 1974 (USA
Requlatory Staff).

3. Communication: V. A. Mocore to I. S. Mitchell, "Modified

GE Model for Fuel Densification," Docket 50-321, March
27, 1974,

4. Generic Reload Fuzl Application, Licensing Topical Report
NEDE-20411-P-A, and Addenda.
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3.6/74.6 BASES

To meet the safety design basis, thirteen safety-relief valves have been

installed on unit 3 with a 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 {solation valves) neglecting the

direct scram (valve position scram) results in a maximum vessel pressure
which, 1if a neutron flux scram is assumed has adequate

margin to the code allowable over-
pressure limit of 1375 psig.

To meet the operational desizn basis, the total safety-relief capacity

of 84.2% of nuclear boiler rated has been divided into 70% relief

(11 valves) and 14.2% safety (2 valves). The analysis of the plant iso-
lation transient (turbine trip with bypass valve failure to open) assuming
a turbine trip scram is presented in the supplemental reload

licensing submittal for the current cycle. This analysis
shows that the 11 relief valves limit pressure at the safety valves tO

a value which is below the setting of the safety valves. Therefore,

the safety valves will not open. This analysis shows that peak system

pressure {s limited to a value which is well below the allowed
vessel overpressure of 1375 psig.
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3.6/4.6 BASES

Experience in relief and safety valve operation shows that a
testing of S50 percent of the valves per year is adegquate 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 41 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 ambient conditions. These requirements
are applicable at nuclear system pressures below normal operating
pressures because abnormal operational transients could possibly
start at these conditions such that eventual overpressure relief
would be needed. However, these 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 pressurizcd.

REFERENCES

1. Nuclear System Pressure Relief System (BFNP FSAR Subsection
4.4)
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