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2.1 SAFETY LIMITS

BASES
2.1.1 REACTOR CORE

The restrictions of this Safety Limit prevent overheating of the fuel and
possible cladding perforation which would result in the release of fission
products to the reactor coolant. Overheating of the fue) cladding is prevented
by restricting fuel operation to within the nucleate boiling regime where the
heat transfer coefficient is large and the cladding surface temperature is
slightly above the coolant saturation temperature.

Operation above the upper boundary of the nucleate boiling regime could
result in excessive cladding temperatures because of the onset of departure
from nucleate boiling (ONB) and the resultant sharp reduction in heat transfer
coefficient. DNB is not a directly measurable parameter during operation and
therefore THERMAL POWER and Reactor Coolant Temperature and Pressure have been
related to DNB. This relation has been developed to predict the DNB flux and
the location of DNB for axially uniform and nonuniform heat flux distributions.
The local DNB heat flux ratio (DNBR) is defined as the ratio of the heat flux
that would cause DNB at a particular core location to the local heat flux, and
15 indicative of the margin to DNB.
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The curves of Figure 2.1-1 show the loci of points of THERMAL POWER,
Reactor Coolant System pressure and average temperature for which the minimum
design DNBR is no less than the design DNBR value, or the average enthalpy at the
vessel exit 1s less than the enthalpy of saturated liguid.
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Insert A

The DNBR thermal design criterion is that the probability that
DNB will not occur on the most limiting rod is at least 95% (at a
95% confidence level) for any Condition I or II event.

In meeting this design basis, uncertainties in plant operating
parameters, nuclear and thermal parameters, and fuel fabrication
parameters are considered. As described in the UFSAR, the
effects of these uncertainties have been statistically combined
with the correlation uncertainty. Design limit DNBR values have
been determined that satisfy the DNB design criterion.
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BEACTOR TRIP SYSTEM INSTRUMENTATION TRIP SEIPQINTS

FUNCTIONAL UNIT

12.

13.

i4.

15.

17.

Reaclor Coclant Flow-Llow
Steam Generator Water
Level Low-Low

s. Unit |

b. Unit 2

Undervoltage - Reactor
Coolant Pumps

Underfrequency - Reactor
Coolant Pumps

Turbine Trip

a. Emergency Trip Header
Pressure

b. Turbine Throttle Valve
Closure

Safety Injection Input
from ESF

Reactor Coolant Pump
Breaker Position Trip

* Minimum measured flow = Py Gpm

92,850

IABLE 2.2-] (Continued)

IRIP SETPOINIS ~  ALLOWABLE YALUE

290% of loop mini-
mum measured flow

233.0% of narrow
range instrument
span
236.3% of narrow
range instrument
span

25268 volits -
each bus

257.0 Hz

21000 psig
21% open

N.A.

N.A.

289.3% of loop mipi-
mum measured flow

231.0% of narrow
range instrument
span
234.8% of narrow
range instrument
span

24920 volts -
each bus

256.08 Hz

2815 psig
21% open

N.A.




< v.b\,t Ho «JO.JJO-JDC T bl +'*N < vldu.—&q _.d.q..:.a Of- v_n_i&:&‘ 7.7 k%

200 oage 2 pvp Of 29y T 1:vn of aqeonddy o

e paunsesn o sojesuadwod ey - MH-‘—PH
_ ‘4o "dumyeaadway sbeiaay - 1
1 : m .

'SEE =" e n 40j sojesuadwod Beg-pear 3yy uj pazi{iIn sjuesuod (t: = 3 %

‘uejyesuadwod JjwRUAP

b

s - 40) Joyesuadwods Bei-pesy syl Aq pajesauab vejyouny ayy = m«ml“iiu
[4o/5920 .ea = ¥

o b1 1 TialieEoP

gy, WS ST

"HIMOd TVWHINL O2IVH IR IV pajedpu] = iv o=
‘s 0 = %1 "1y J0; sojesuadwod Bey ayy up Pezi{IIn SIURISUO3 Wiy = €y
. s¥1 4 1
1V pasnsesw uo Joyesuadwey Bey - —
: ‘'sSg=

‘s 8 = "1 "1y a0; sojesuadwod Bej-peaj uj paziijin sjuejsuod vc: = & '
‘{V paanseaw uo tojesuadwor bHey.peay - ma- H "

‘UOjIRIUABNAISU] POjiuey OIN Aq [V paunseay - v ERETT

» s . € 4
m.¢::MJlilm“H“W£-.a_ohc:mnﬂjmmfhmwz

IV JHNEVEIdWILNIAO

'3 - (d - DN+ 1,1 - (

SNOLTIVION 3avi
(panujyue)) 1-2°7 Jiavi

‘T 310N

©3

BYRON = UNITS 1 & 2



Z % 1 SLINN - NOYAG

€S "ON LNIWON3WY

IABLE 2.2-1 {Continued)

AB!. t
NOTE i: (Continued)
L = Time constant utilized in the measured Tove 129 compensator, 1, = 0 s,
x T S 588.4°F (Nominal T, at RATED THERMAL POWER),
O, OO0 i8] - . } -
3 - (9.00‘3‘2

= Pressurizer pressure, psig,

= 2235 psig {(Nominal RCS operating pressurej,

w - w tall

= Laplace transform operator, s,

and f. (A1) is a2 function of the indicated difference between top and bottom detectors of the
power-range neutron fon chambers; with zains to be selected based on measured instrument

response during plant SIARQP tests such that: Y
EC i,
(1) for g, - q, between'-32%) and +13x/ f,(A1) = 0, where q, and q, are percent RATED THERMAL

POWER in the top and bottom halves of the core respectively, and q, + g, is total
THERMAL POWER in percent of RATED THERMAL POWER; aon®

10%
{(i1) for each percent that the it of q, - g, excuds"@lm“tbedl Trip Setpoint shall
be automatically reduced uy@.r k its value at ‘IQI;D THERMAL POWER.
4. 1\% -Z
(1i1) for each percent that the n?»ﬂ of q, - 1 exceed&!l!)“thc AT Trip Setpoint shall
be automatically reduced byt(_.cnj ‘its vaiu. a1t RATED THERMAL POWER
3.35%

NOTE 2: | The ch‘a.gnel's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more than
1.16% (3.71%)0F AT spa..

X Amhpo b‘( 40 lln{-‘ 1 M‘Jl;(‘dbi! to UA\L Z_ 31411' c\fr‘ld 5

* X lk‘:“ Aﬂ"‘lc‘dbh 4(" blﬂ{l i AF’P"‘Q»B‘( 40 (.-l*\“t Z u'\’l';l ooupl«l-ep o'r °Y"l" \/5
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NOTE 3:

NOTE 4:

(Continued)
Ke
T
"

S
f2{al)

The ¢ 1's maximum Trip Setpoint shall not exceed its

(2.31X)el AT span.

TABLE 2.2-1 (Continued)

TABLE NOTATIONS {Cont!nued)

-

o
= (0.00170/°F) for T > 1" and K¢ = 0 for 1 &

As defined in Note i,

Indicated I"' at RATED THERMAL POWER (Calibratien temperature for AT

instrumentation, < 588.4°F),
As defined in Note 1, and
0 for all Al

computed Trip Setpoint by more than 308%

¥ - App“cd‘ol( '10 Un+ i App\leab‘c 4{5 Unid Z 3{4-(, c})c‘(é—.
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g REACTIVITY CONTROL SYSTEMS
| MODERATOR TEMPERATURE COEFFICIENT

LIMITING CONDITION FOR OPERATION

3.1.1.3 The moderator temperatur. coefficient (MTC) shall be:

1 a.Z.‘T.ess positive than 0 Ak/k/°F for the all rods withdrawn, hot zero l

THERMAL POWER condition,
I and

? b. Less negative than -4.1 x 10-4 Ak/k/°F for the all rods withdrawn,
5 end of cycle life (EOL), RATED THERMAL POWER condition.

APPLICABILITY: Specification 3.1.1.3a. - MODES 1 and 2* only#.
specification 3.1.1.3b. - MODES 1, 2, and 3 only#.

ACTION:

| a. With the MTC more positive than the limit of Specification 3.1.1.3a.
! above, operation in MODES 1 and 2 may proceed provided:

Control rod withdrawal limits are established and maintained

! sufficient to restore the MTC to less positive tha (! Ak/k/°FY“:

i within 24 hours or be in HOT STANDBY within the nex 6 hours.

| These withdrawal 1imits shall be in addition to the| insertion

; limits of Specification 3.1.3.6; +he limits of -

l c.lju" 3"0
2. The control rods are maintained within the withdrawal limits

established above until a subsequent calculation verifies that
the MTC has been restored to within its limit for the all rods
withdrawn condition: and

3. A Special Report is prepared and submitted to the Commission
pursuant to Specification 6.9.2 within 10 days, describing the
value of the measured MTC, the interim control rod withdrawal
Timits, and the predicted average core burnup necessary for

restoring the positive MTC to within its 1imit for the all rods
withdrawn condition.

4. The provisions of Specification 3.0.4 are not applicable. l

b.  With the MTC more negative than the limit of Specification 3.1.1.3b.
above, be in HOT SHUTDOWN within 12 hours.

—

A [“ e atained within 4he linits 3p¢o\[u¢J " r{zjurt -0,

¥With Koy greater than or equal to 1.

#5ee Special Test Exceptions Specification 3.10.3. 5
*% Applicable o Unid 1. &-pplac.;b\c ‘o Usid 2 afber (‘x)(‘ld -,
## (et Applicable 4o Lnid Appl.'eatolc o Unid Z undi) omu.p\c'“c». of e»,d( =
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REACTIVITY CONTROL SYSTEMS
BORATED WATER SOURCE =~ SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.2.5 As a minimum, one of the fellowing borated water sources shall be
OPERABLE:

a. A Boric Acid Storage System with:
1) A minimum contained borated water level of 7 OX,
2) A minimum boron concentration of 7000 ppm, and
3) A minimum solution temperature of E5°F.

b.  The refueling water storage tank (RWST) with:
1) &* minimum contained borated water level of 9.0%,
287 A Beren owadu duo how be e 2800 oo d 20 oo,
23 b3 minimum boron concentration of 2000 ppm, and

3) A minimum solution temperature of 35°F.

APPLICABILITY: MODES S and 6.

ACTION:

With no borated water source OPERABLE, suspend all operations involving CORE
ALTERATIONS or positive reactivity changes.

SURVEILLANCE REQUIREMENTS

4.1.2.5 The above required borated water source shall be demonstrated OPERABLE:
a. At least once per 7 days by:

1) Verifying the boron concentration of the water,

Z) Verifying the contained borated water level, and

3) Verifying the boric acid storage tank solution temperature when
it is the source of borated water.

b. At least once per 24 hours by verifying the RWST temperature when it
is the source of borated water and the outside air temperature is
less than 35°F,

o Weablt “C u'h"- i bPI‘MUI 40 UOU."-L arkr cyc'¢£

BYRON - UNITS 1 & 2 3/4 1-11
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REACTIVITY CONTROL SYSTEMS
BORATED WATER SOURCES = OPERATING

LIMITING CONDITION FOR OPCRATION

3.1.2.6 As a minimum, the following borated water source(s) shall be OPERABLE
as required by Specification 3.1.2.2 for MODES 1, 2 and 3 and one of the
following borated water sources shall be OPERABLE as required by Specification
3.1.2.1 for MODE 4:
a. A Boric Acid Storage System with:
1) A minimum contained borated water level of 40%,
2) A minimum boron concentration of 7000 ppm, and
3) A minimum solution temperature of 65°F.
b.  The refueling water storage tank (RWST) with:
1) o minimum contained borated water level of B9%,
2)d  boren aoncantrehon O howe 2300 And 2% PP,
2 bl minimum boron concentration of 2000 ppm,
3) A minimum solution temperature of 35°F, and
4) A maximum solution temperature of 100°F.
APPLICABILITY: MODES 1, 2, 3, and 4.

ALTTON:

a. With the Boric Acid Storage System inoperable and being used as cne of
the above required borated water sources in MODE 1, 2, or 3, restore
the system to OPERABLE status within 72 hours or be in at least HOT
STANDBY within the next & hours and borated to a SHUTDOWN MARGIN
equivalent to at least 1% Ak/k at 200°F; restore the Boric Acid
Storage System to OPERABLE status within the next 7 days or be in
COLD SHUTDOWN within the next 30 hours,

b.  With the RWST inoperable in MODE 1, 2, or 3, restore the tank to
OPERABLE status within 1 hour or be in at least HOT STANDBY within
the next € hours and in COLD SHUTDOWN within the following 30 hours.

€.  With no borated water source OPERABLE in MODE 4, restore one borated
water source to OPERABLE status within 6 hours or be in COLD SHUTDOWN
within the following 30 hours.

¥ hoplieable o uat 1. Agplicable do Unid 2 plier ouye le 5..
X epplesable 4o Uad L. M‘Jp\\co.b‘c do Unid 2 wudi) Qoudd-;a.\.
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POWER_DISTRIBUTION LIMITS

3/4.2.3 RCS FLOW RATE AND NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR

LIMITING CONDITION FOR OPERATION

3.2.3 Indicated Reactor Coolant System (RCS) total flow rate and F:H shall be
maintained as follows for four loop operation.

b.

371,400 gpm
RCS Total Flowrate > 3804400-gpa, and
FAi € 1.5 [1.0 + 0.3 (1.0-P)] for OFA fuel
FAy < 1.65 [1.0 + 0.3 (1.0-P)] for VANTAGE 5 fuel
where:

Measured values of an are obtained by using the movable incore
detectors. An appropriate uncertainty of 4% (nominal) or greater

shall then be applied to the measured value of F:H before it is
compared to the requirements, and

THERMAL POWER

P= :

APPLICABILITY: MODE 1.

ACTION:

with RCS total flow rate or F:H outside the region of acceptable operation:

a.

Within 2 hours either:

3. Restore RCS tota) flow rate and FZH to within the above limits,
or

2. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
and reduce the Power Range Neutron Flux-High Trip Setpoint to
less than or equal to 55% of RATED THERMAL POWER within the
neéxt 4 hours.

BYRON ~ UNITS 1 & 2 3/4 2-8 AMENDMENT NO. 36



3/4.5 EMERGENCY CORE COOLING SYSTEMS

3/4.5.1 ACCUMULATORS

LIMITING CONDITION FOR OPERATION

3.5.1 Each Reactor Coolant System accumulator shal) be OPERABLE with:
a. The isclation valve open and power removed,
b. A contained borated water level of between 31% and 63%,
P "0, 1) A boroe Conaenmhon Behocen 2200 Bud 240 ppm,
< Z]A"boron concentration €f between 1900 and 2100 ppm, and
d. A nitrogen cover-pressure of between 602 and 647 psig.

APPLICABILITY: MODES 1, 2, and 3*.

ACTION:

a.  With one accumulator inoperable, except as a result of a closed
isolation valve, restore the inoperable accumulator to OPERABLE
status within 1 hour or be in at Jeast HOT STANDBY within the next
6 hours and in HOT SHUTDOWN within the following 6 hours.

b.  With one accumulator inoperable due to the isolation valve being
closed, either immediately open the isolation valve or be in at
least HOT STANDBY within & hours and in HOT SHUTDOWN within the
following 6 hours.

SURVETLLANCE REQUIREMENTS

4.5.1.1 Each accumulator shall be demonstrated OPERABLE:
a. At least once per 12 hours by:

1) Verifying the contained borated water level and nitrogen
cover-pressure in the tanks, and

Z) Verifying that each accumulator isolation valve is open.

"Pressurizer pressure above 1000 psig.

#AWIQod-b‘¢ 49 Unid 1 Appla.c@b(t lo Uni + Z 8[41' anol(d

LRV heplicable o Unid 1. Apploeablc {0 Unid & winddl omp'ci\mb
c>¢'e*jc le I.
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EMERGENCY CORE COOLING SYSTEMS

4.5.5 REFUELING WATER TANK
LIMITING CONDITION FOR OPEXATION

3.5.5 The refualing water stor tank (AWST) and the heat traced portien
of the BWST vant path shall be OPERABLE with:

a. A pinfsum contained borated watar level of 89X,
b. |} A corow comsandvedum Brfwun ZHO s 250 ppm,
4. 2/ pinimum boron concantration of 2000 pps,
c. A wminimus water temperature of 35°F, and
d. A maximm water tesperature of 100°F,
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTION:
With the RWST inoperable, restors the tank to OPERABLE status within 1 hour or

ba in &t Teast HOT STANDBY within 6 hours and 1n COLD SKUTDOWN within the
following 30 hours,

SURVEILLANCE REQUIREMENTS

4.5.5 The RWST shall be demonstreted OPERABLE:

8. At Yeast once per 7 days by:

1)  Verifying the contained borated water leve! in the tank, and
2) Verifying the boron concentration of the water.

b. At Tsast once per 24 hours by vorify1ng the RWST tamperature when
the outside air temparaturs 1s either less than 35°F or greatar
than 100°F, and

€. At least once per 24 hours by verifying the RWST vant path

tamperature to be greatar than or squal to 35°F when the outside
air tamperaturs 1s less than 35°F,

+*- Lﬂgl’t(‘&“}l( de up‘(L 1 A—pp! ;cgbl( 4{) uul“' Z af4lr C-'jo‘( 5

Lol I V7S fopphcab'( kS Unit 4 ﬂpplwoblt o Unit Z MJx‘ C‘O\wpl.d‘
of oyc\cii
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3/4.9 REFUELING OPERATIONS
3/4.9.1 BORON CONCENTRATION

LIMITING CONDITION FOR OPERATION

3.9.1 The boron concentration of all filled portions of the Reactor Coolant
System and the refueling canal shall be maintained uniform and sufficient to
ensure that the more restrictive of the following reactivity conditions is

met:
a. A K.ff of 0.95 or less, or
b. A boron concentration of greater than or equal to 2068 ppn.

APPLICABILITY: MODE 6%,

ACTION:

With the requirements of the above specification not satisfied, immediately
suspend all operations involving CORE ALTERATIONS or positive reactivity
changes and initiate and continue boration at greater than or equal to 30 gpm
of a solution containing greater than or equal to 7000 ppm boron or its equiv~
alent until K‘ff is reduced to less than or esqual to 0.95 or the boron

concentration is restored to greater than or equal to 2008-ppm, whichever is
the more restrictive. 2300

SURVEILLANCE REQUIREMENTS

4.9.1.1 The more restrictive of the above two reactivity conditions shall be
determined prior to:

a. Removing or unbolting the reactor vessel head, and

b.  Withdrawal of any full-length control rod in excess of 57 steps
(approximately 3 feet) from its fully inserted position within the
reactor vessel,

4.8.1.2 The boron concentration of the Reactor Coolant System and the refueling
canal shall be determined by chemical analysis at least once per 72 hours.

4.9.1 3 valves CV111B,'CvB428, CVB441, CVB435, and CVB439 shall be verified
closed and secured in position by mechanical stops or by removal of air or
electrical power at least once per 31 days.

¥The reactor shall be maintained in MODE 6 whenever fuel is in the reactlor
vessel with the vessel head closure bolts less than fully tensioned or with
the head removed.

BYRON - UNITS 1 & 2 3/4 9-1



REACTIVITY CONTROL SYSTEMS
BASES

MODERATOR TEMPERATURE COEFFICIENT (Continued)

The most negative MTC value equivalent to the most positive moderator
density coefficient (MDC), was obtained by incrementally correcting the MOC
used in the FSAR analyses to nominal operating conditions. These corrections
involved subtracting the incremental change in the MDC associated with a core
condition of all rods inserted (most positive MDC) to an all rods withdrawn
condition and, & conversion for the rate of change of moderator density vith
temperature at RATED THERMAL POWER conditions. This value of the MDC was then
transformed into the limiting MTC value -4.1 x 10-* Ak/k/°F. The MIC
value of -3.2 x 10-* Ak/k/°F represents a conservative value (with corrections
for burnup and soluble boron) at a core condition of 300 ppm equilibrium boron
concentration and 1s obtained by making these corrections to the limiting MTC
value of =4.1 x 10-4 3k/k/°F.

The Surveillance Requirements for measurement of the MTC at the beginning
and near the end of the fuel cycle are adequate to confirm that the MTC can be
maintained within its limits. The BOL MTC measurement, combined with the
predicted MTC throughout core life, will be used to impose administrative
limits on rod withdrawal, as required uring core life to ensure that MTC will
always be iess positive than@® aK/K/°fL This coefficient changes slowly due
principally to the reduction]in RCS boron concentration associated with fuel
burnup. +1ox T 4EA /o0 for all ods withdraww Ov powtr Jewels

wp e To% EATED THERMAL B WwER with & lincar réwmp o
3/4. 1.1.4 MINIMUM TEMPERATURE FOR CRITICALITY OB k/op ad Vel PAYED THERMAM THWED

This specification ensures that the reactor will not be made critical
with the Reactor Coolant System average temperature less than 550°F. This
limitation is required to ensure: (1) the moderator temperature coefficient is.
within its analyzed temperature range, (2) the trip instrumentation is within
its normal operating range, (3) the pressurizer is capable of being in an
OPERABLE status with a steam bubble, (4) the reactor vessel is above its
minimum RTNDT temperature, and (5) the plant is above the cooldown steam dump

permissive, P-12.

3/4.1.2 BORATION SYSTEMS

The Boron Injection System ensures that negative reactivity control is
available during each MODE of facility operation. The components required to
perform this function include: (1) borated water sources, (2) charging pumps,
(3) separate flow paths, (4) boric acid transfer pumps, and (5) an emergency
power supply from OPERABLE diese) genorators.

With the RCS average temperaturs above 350°F, a minimum of two boron
injection flow paths are required to ensure single functional capability in
the event an assumed failure renders one of the flow paths inoperable. The
boration capability of either flow path is sufficient to provide a SHUTDOWN
MARGIN from expected operating conditions of 1.3% Ak/k after xenon decay and
cooldown to 200°F. The maximum expected boration capability requirement is

13487 (15,780)9allons of 7000-ppm borated water from the boric acid storage tanks or
=4,014 (70,450)gal lons oﬂf?OOO‘ppdfborated water from the refueling water storage tank.

BYRON - UNITS 1 & 2 B 3/4 1-2 AMENDMENT No. 36
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REACTIVITY CONTROL SYSTEMS

BASES

BORATION SYSTEMS (Continued) . g7

A Boric Acid Storage Syqiln leve] of 40% ensures that there is a volume of
greater than or equal to(15,780)gallons available. A RWST level of 89% ensures
that there is a volume of greater than or equal to 395,000 gallons available.

With the RCS temperature below 350°F, one Boron Injection System is
acceptable without single failure consideration on the basis of the stable
reactivity condition of the reactor and the additional restrictions prohibiting
CORE ALTERATIONS and positive reactivity changes in the event the single Boron
Ir.jection System becomes inoperable.

The limitation for a maximum of one centrifugal charging pump to be
OPERABLE and the Surveillance Requirement to verify all charging pumps except
the required OPERABLE pump to be inoperable below 330°F provides assurance
that a mass addition pressure transient can be relieved by the operation of a
single PORV or an RHR Suctiont!:1w51;(;

The boron capability required below 200°F is sufficient tc provide a
__ SHUTDOWN MARGIN of 1X Ak/k afier xenon decay and cooldown from 200°F to
Mo T T140°F.  This condition requires eithem™?2,652)gallons of 7000-ppm borated
water from the boric acid storage tanks or,Q11,840)gallons oféﬂ@ﬁngsmpm
ZZ64"“WiEE?‘T?BE’TH!‘F?TU?TTHE’vator storage tank (RWST). A Boric AC rage System
level of 7X ensures there is a volume of greater than or equal to,2652 — 740

available. An RWST Tevel of 9% ensures there is a volume of greater than or
equal to 38,740 gallons available.

The contained water volume limits include allowance for water not avai’able
because of discharge 1ine location 1%3 other physical characteristics.

The 1imits on contained uaterI;olume and boron concentration of the RWST
also ensure a pH value of between-8-%5 and 11.0 for the solution recirculated
within containment after a LOCA. This pH band minimizes the evolution of
fodine and minimizes the effect of chloride and caustic stress corrosion on
mechanical systems and components.

The OPERABILITY of one Boron Injection System during REFUELING ensures
that this system is available for reactivity control while in MODE 6.

The OPERABILITY of the automatic Boron Dilution Protection System ensures
adequate capability for negative reactivity insertion to prevent a transient
caused by the uncontrolled dilution of the RCS in MODES 3,4, and 5. The func-
tioning of the system precludes the necessity of operator action to prevent fur-
ther dilution by terminating flow to the charging pump(s) from possible unborated
water sources and initiating flow from the RWST. The most restrictive condition
occurs shortly after beginning of 1ife when the critical boron concentration is
highest, and a 205 gpm dilution flowrate provides the maximum positive reactivity
addition rate. One reactor coolant pump in operation with al) reactor coolant
loop stop isolation valves open reduces the reactivity addition rate by mixing
the dilution through all four reactor coclant loops. A minimum count rate of
ten counts per second minimizes the impact of the uncertainties associated with
the source range nuclear instrumentation. In the analysis of this accident, a
minimum SHUTDOWN MARGIN of 1.3 Ak/k is required to conirol the reactivity tran~
sient. Actions taken by the microprocessor if the neutron count rate is doubled
will prevent return to criticality in these MODES.

BYRON -~ UNITS 1 & 2 B 3/4 1-3 AMENDMENT NO. 51
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POWER DISTRIBUTION LIMITS
BASES

HEAT FLUX HOT CHANNEL FACTOR. and RCS FLOW RATE AND NUCLEAR ENTHALPY RISE
R (Lontinued)

e The control rod insertion limits of Specification 3.1.3.6 are
maintained, and

d. The axial power distribution, expressed in terms of AXIAL FLUX
OIFFERENCE, is maintained within the limits.
FzH will be maintained within its limits provided the Conditions a. through
d. above are maintained., The combination of the RCS flow requirement ( . .
and the requirement on FAH guarantee that the DNBR used in the safety analysis

will be met.

Margin between the safety analysis limit DNBRs (s

- " -for the . 245
Sobldoe-d typical and thimble cells) and the design limit DNBR: (2= -
- : , - or the

VAFASE=S~dwed typical and thimble cellsy wespeetdwnty) is maintained.

A fraction of this margin is utilized to accommodate the
' appropriate fuel rod bow DNBR penalty
(less than 1.5% per WCAP-8691, Revision 1). The rest of the margin between
design and safety analysis DNBR limits can be used for plant design

flexibility. Rvised

92,850, The RCS flow requirement is basedzm the loop minimum measured flow rate

25%

of Mgpm which is used in the Jmpmeved Thermal Design Procedure -desenibod
o A precision heat balance is performed once each cycle
and s used to calibrate the RCS flow rate indicators. Potential fouling of the
feeawater venturi, which might not be detected, could bias the results from the
precision heat balance in a non-conservative manner. Therefore, a penalty of
0.1% is assessed for potentia) feedwater venturi fouling. A maximum measurement
uncertainty o nas been included in the loop minimum measured flow rate to
account for potential undetected feedwater venturi fouling and the use of the
RCS flow indicators for flow rate verification. Any fouling which might bias
the RCS flow rate measurement greater than 0.1% can be detected by monitorin

and trending various plant performance parameters. If detected, action shall be
taken, before performing subsequent precision heat balance measurements, i.e.,
either the effect of fouling shall be guantified and compensated for in the RCS
flow rate measurement, or the venturi shall be cleaned to eliminate the fouling.

Surveillance Requirement 4.2.3.4 provides adequate monitoring to detect
possible flow reductions due to any rapid cora crud buildup.

Surveillance Requirement 4.2.3.5 specifies that the measurement instrumen-
tation shall be calibrated within seven days prior to the performance of the
calorimetric flow measurement. This requirement is due to the fact that the
arift effects of this instrumentation are not included in the flow measurement
uncertainty analysis. This requirement does not apply for the instrumentation
whose drift effects have been included in the uncertainty analysis.

BYRON - UNITS 1 & 2 B 3/4 2-4 AMENDMENT NO. 36



RGEN RE COOLING SY

BASES

4,55 REFUELING WATER TANK

The OPERABILITY of the refueling water storags tank (RWST) as part of the
ECCS ensures that a sufficient supply of borsted water s available for injectien
by the ECCS in the event of a LOCA. The limits on RWST minimum volume and boren
concantration ensure that: (1) sufficient water 1s availadble within containmant to
permit recirculation cooling flow to the cors, and (2) the reactor wil)l remain
subcritical in the cold condition fellowing mixing of ths RWST and tha RCS water
volumes with all control rods inserted axcept for the most reactive control
aesandly. Thase assumptions are consistant with the LOCA analyses.

The contained water volume 1imit Includes an allowance for water not
usable bacause of tank discharge 1ine location or other physical charactaristics.
A minimuz contained boratad water leve! of 83X ansures & volume of grestar than

or squal to 395,000 gallens. go
The 1imits on contained water/volume and boron concantration of the RWST
aiso ensure & pH value of between 11.0 for the selution recirculatad

within containment aftar a LOCA. This pH band minimizes the evolution of
fodine and pinimizes the effect of chioride and caustic stress corrosion on
mechanical systams and components.

BYRON = UNITS 1 & 2 B 3/4 54 AMENDMENT NO, 38



CONTAINMENT SYSTEMS

BASES

———

CONTAINMENT PURGE VENTILATION SYSTEM (Continued)

be exceeded in the event of an accident during containment purging operation.
Operation with one 1ine open will be limited to 1000 hours during a calendar
year,

'
& M

Leakage integrity tests with a maximum allowable leakage rate for ;
containment purge supply and exhaust supply valves will provide early indica-
tion of resiiient materia) seal degradatior and will allow opportunity for - - «
repair before gross leakage failures could develop. The 0.60 L " leakage )imit-
of Specification 3.6.1.2.b. shall not be exceeded when the-lea ge rates
determined by the leakage integrity tests of these valves are added to the
previously determined total for al) valves and penetrations subject to Type B
and C tests.

3/4.6.2 DEPRESSURIZATION AND COOLING SYSTEMS : ‘_f o P R "3

T &h -

3/4.6.2.1 CONTAINMENT SPRAY SYSTEM o 4.0 VIR LN

The OPERABILITY of the Containment Spray System ensures that containment .
depressurization and cooling capability will be available in the event of & -
LOCA or steam line break. The pressure reduction. and resultant Jower cantainment
leakage rate are consistent with the assumptions used in the safety analyses,

idp

The Containment Spray System and the Contain-cnt‘Cne!:nqdﬁysgggzlcq,ﬁ_ s
redundant to each other in providing post-sccident cooling of the containmant
atmosphere. However, the Containment Spray S/stem also provides a mechanism
for removing iodine from the containment atmosphere and therefore the time
requirements for restoring an inoperable Spray System to OPERABLE status have
been maintained consistent with that assigned other inoperable ESF equipment.

3/4.6.2.2 5PRAY ADDITIVE SYSTEM ‘0

The OPERABILITY of the Spray Additive System ensures\that sufficient NaOH
s added to the containment spray in the event of a LOCA.J The limits on NaOH
volume and concentration ensure a pH value of between B+ nd 11.0 for the
solution recirculated within containment after a LOCA. This pH band minimizes
the evolution of iodine and minimizes the effect of chloride and caustic stress
corrosion on mechanical systems and components. The contained solution volume
limit includes an allowance for solution not usable because of tank discharge
line location or other physical characteristics. These assumptions are
consistent with the iodine remova) efficiency assumed in the safety analyses.
A spray additive tank level of between 78.6% and 90.3% ensures a volume of
greater than or egual to 4000 gallons but less than or egqual to 4540 gallons.

BYRON - UNITS 1 & 2 B 3/4 6-3



3/4.9 R.FUELING OPERATIONS

BASES

3/4.9.1 BOROM CONCENTRATION

The limitations on reactivity conditions during REFUELING ensure that:
(1) the reactor will remain subcritical during CORE ALTERATIONS, and (2)
uniform boron concentration is maintained for reactivity control in the water
volume having direct access to the reactor vessel. The limitation on Keff of
no greater than 0.95 is sufficient to prevent reactor criticality during _
refueling operations and includes a 1X Ak/k conservative 111:::251_1g;_____.;115:;
uncertainties. Similarly, the boron concentration value of ppm or greater
includes a conservative uncertainty allowance of 50 ppm. These limitations
are consistent with the initia)l conditions assumed for the boron dilution
incigent in the safety analyses. The locking closed of the required valves
during refueling operations precludes the possibility of uncontrolled boron
dilution of the filled portions of the RCS. This action prevents flow to the
RCS of unborated water by closing flow paths from sources of urborated water,

3/4.9.2 INSTRUMENTATION

The OPERABILITY of the Source Range Neutron Flux Monitors ensures that
redundant monitoring capability is available to detect changes in the reactivity
condition of the core.

3/4.9.3 DECAY TIME

The minimum requirement for reactor subcriticality prior to movement of
irradiated fuel assemblies in the reactor vessel ensures that sufficient time
has elapsed to allow the radioactive decay of the short~lived fission products.
This decay time is consistent with the assumptions used in the safety analyses.

3/4.9.4 CONTAINMENT BUILDING PENETRATIONS

The requirements on containment building penetration closure and OPERABILITY
ensure that a release of radioactive material within containment will be
restricted from leakage to the environment. The OPERABILITY and closure
restrictions are sufficient to restrict radioactive material release from a
fuel element rupture based upon the lack of containment pressurization potential
wnile in the REFUELING MODE.

The Byron Station is designed such that the containment opens into the fuel
building through the personnel hatch or equipment hatch. In the event of a fuel
drop accident in the containment, any gaseous radioactivity escaping from the
containment building will be filtered through the Fuel Handling Building
Exhaust Ventilation System.

3/4.9.5 COMMUNICATIONS

The requirement for communications capability ensures that refueling
station per<unnel ce” be promptly informed of significant changes in the
facility status or core ceactivity conditions during CORE ALTERATIONS.

BYRON - UNITS 1 & 2 B 3/4 9-1
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@ ) ®esting safe

‘(_/

[! SAFETY L]MITS
201 BACTON cont

The restrictions of this Safaty Limft prevent overhbeating of the fue) ang
possible cladding parforation which would resu't 1n the ralease of fission
products to tha reactor coolant. Overhsating of the fue! cladding 1s pravanted
by restricting fue) cperation to vithin the nucleate boiling regime where the
heat transfer coafficiant 1s largs and the cladding surface temperaturs {s
alightly above the coolant seturation tesperaturs.

Operation above the upper boundary of the mucleste befling regise could
result 1n excesiive cladding temperatures because of the onset of parture
from nucleats dolling (ONB) and the resultant sharp reduction 1n heat transfor
coefficient. DMB 1s mot @ directly measuradle Parapater during operation and
therefors THERMAL POWER and Reactor Coolant Temperature and Pressure have been
releted to DNB. This relation has been daveloped to predict the ONB M
and the location of DNB for &x1ally unffore and nonunifors heat flux dfstri~
butions. The loca) DNB heat 71ux ratfo (ONBR) 1s defined &s the ratie of the
heat flux thet would cause DNE at & partfcular core location to the Joca! heat

flux, ang 15 Indicative of the sargin to DNB.

The design
cell, respectively.

for & typica) co)) and a thimd &
fon, margin has been mafntained 1n both couzm by

enalysis D ) for a typical ce)l and
WWWW
in perforsing sefeaty analyses.
The curvas of Flgure 2.1°1 show the Toc! of points of THERMAL POWER,
Reactor Coolant Systes prassure &nd average temperature for which the #infoum

design DNBR 1s ne less than the duig: DNBR valus, or the average anthalpy at
the vasse! exit 15 less than the st Tpy of saturated 11¢Md..

thimble ce))

etred Fort-Asrendides
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Insert A

The DNBR thermal design criterion is the probability that DNB
will not occur on the most limiting rod and is at least 95% (at a
95% confidence level) for any Condition I or 11 event.

In meeting this design basis, uncertainties in plant operating
parameters, nuclear and thermal parameters, and fuel fabrication
parameters are considered. As described in the UFSAR, the
effects of these uncertainties have been statistically combined
with the correlation uncertainty. Design limit DNBR values have
been determined that satisfy the DNB design criterion.




TABLE 2.2-1 (Centinued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

°
3
', FUMCTIONAL UNIT
Z 12. Resactor Coolant Flow-Low
-
o« 13. Steam Generator Water
> level Low-Low
2. Unit 1
b. Unit 2
~3
w
14. Undervol ~ Reactor
Coolant
15. Underfrequency - Reactor
Coolant Pumps
16. Turbise Trip

-
"

AON INIWONIWY
®

&. Emergency Trip Header
Pressurs

b. Turbine Throttiz Valve
Clesure

Safety In
from

Reactor Coolant Pump
Breaker Position Trip

fon Input

*Hinfoum measured flow = 93,606 gpe

32,850

TRIP SETPOINT

>90%X of loop wini-
mum measured flow™

>33.0X of narrow
range instrument
span

>17X (Cycle 3);
>36.3% (Cycle &
and after{tof
narrow r
instrument spsn

>5268 volts -
each bus

>57.6 Mz

>1000 psig
>1X opan
N_A.

N.A.

ALLOWABLE VALUE

>89 3X of loop
minimum messured
fiow™

>31.0% of narrow
range instrusent
span

>16.3X (Cycle 3);
>34 . 8X (Cycle 4 and
after) of narrow
range instrument
span

>4920 volts -
each bus

>56 08 Mz

>815 psig
>1X open
N.A.

N.A
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MOTE 1: OVERTEMPERATURE AT

TABLE 2.2-1 {(Continued)
TABLE NOTATIONS

o QA by ¢ an, 1 - xR O G - T R - 9 - D)

Where: aAY = Measured AT by RTD Manifold Instrumentation,

{-—:——%-:-g = Lead-lag compensator on measured AT,

Ty, Tg = Time constants utilized in Tead-lag compensator for AT, v, = 8 3,
Tg = 3 s,

1—}—7;5 = Lag compensator on measured AT,

ts = Time constants utilized in the lag coqmvnior for AT, 14 =0 s,

av = Indicated AT at RATED THERMAL POWER,

Ky = 1.1687 |\ cas™™

Xy = 0.0265/°F,° C.CuA[¥

%:—:lg = The function generated by the lead-lag compensator for 1

s dynamic compensation, -

e, g = Time constants utilized in the lead-lag compensator fer 7__ 1, = 33 g,
th = 4 s, avg

T = Average temperature, °F,

1
T+ 8 = (ag compensator on msessured T. vg*
i P\‘,\,\\cob\(’_, o Vaur A \“’Lx_,;\r A ouwih\ e Gr\,g\.s\t’.\“\ﬁv\. ;L el ‘:'
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TABLE 2.2-1 (Continued)

TABLE NOTATIONS (Continued)

NOTE 1: (Continued)

ta = Time constant utilized in the measured Tavg 1ag compensator, 14 = 0 s,
T < 588.4°F (Nominal 'avg at RATED THERMAL POWER),

Ks = 0.00138.°F o oL\P\ "

P = Pressurizer pressure, psig,

p* = 2235 psig (Nominal RCS operating pressure),

S = Laplace trar .form cperator, s-!,

eand f,(8") is a function of the indicated difference between top and bottom detectors of the
power-ra..ge neutron ion chadnrs. with gains to be selected based on measured instrument

response during plant STARTUP E such that:
- Al --' ) “\0"\'“
(1) for G - Gy between -3 +1 Al) = 0, where q, and g, are percent RATED THERMAL POWER

in ths top and bottom halves of the core respectively, and q * q is total THERMAL POMER in
percent of RATED THERMAL POWER; *\o.';'u-
el
{(i1) for each percent that the ngnitude of Gy - Q exceeds 131 he AT Trip Setpoint shall be

automatically reduced by 1. Nx'of its valye at RATED THERMAL

TOTC Rl e
(iii) for each percent that the magnit oY ‘q, G exceeds -JZI he AT t trip setpoint shall be
automatically reduced by 1.67%,0f its val t RATED THERMAL POWER.
3 RFTLYT

NOTE 2: The channel's maximum Trip Setpeint s not exceed its computed Trip Setpoint by mere than
3.71X"of AT span.

VAo T
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TABLE 2.2-1 (Continuved)
TABLE NOTATIONS (Continued)

NOTE 3: (Continued) (, D.00aASs /.;“ai*\)
Ka = 0.00170/°Ffor T > T" and Kg = 0 for T < T, '
T = As defined in Note 1,
| = [ndicated lm at RATED THERMAL POWER (Calibration temperature for AT
 instrumentation, < $88.4%F),
S * As defined in Note 1, and

f.{al) = 0 for all Al.

MOTE 4:  The channel's maximusm Trip Setpoint shell not exceed its computed Trip Setpoint by more than

2. Jll‘bl f ar si .

s . Applicable 4o Vwk L owd Jwx 2 undal tomplenion of cyole S,
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REACTIVITY CONTROL SYSTEMS

RATOR TEMPERA COEFFICIENT

LIMITING CONDITION FOR OPERATION

3.1.1.3  The moderator temparature coafficient (MTC) shal) be:

0 Less positive than 0 AK/k/®F for the &1 rods withdrawn, hot zere

THERMAL POWER condition, o8 oA\

Tt B —————

b.

Less negative than -4.1 x 10-4 AR/K/®F for the all rods withdrawn,
end of cycle T11fe (EOL), RATED THERMAL POWER condition.

APPLICABILITY: Specificatfon 3.1.1.3a. ~ MODES 1 and 2* onlyf.

ACTION:

Spacification 3.1.1.3b. - MODES 1, 2, and 3 on)y¥,

With the MTC more positive than the limit of Specification 3.1.1.3a.
abeve, cparation in MODES 1 and 2 may proceed provided:

1. Control rod withdrawa! Vimits are established and maintained

sufficient to rastore the MTC to Yass positive than 0 AK/K/°F <—r
(‘P’\(’ \\ M-L_"C
&K V—'\(-y.‘;eg
LBk i

within 24 hours or be 1n HOT STANDBY within the next & hours.
These withdrawal 1{mits sha)) be in addition to the fnsertion
1imits of Specification 3.1.3.6;

2. The control rods are maintained within the withdrawa) limits
established above unti) a subsequent calculstion varifies that
the MTC has been restored to within fts 1iaft for the a)) rods
withdrawn condition; and

3. A Specia)l Raport 1s prapared and submitted to the Commission
pursuant to Specification 6.9.2 within 10 days, describing the
value of the measured MTC, the interim contre) rod withdrawa)
Timits, and the predicted average core burnup necessary for
restoring the positive MTC to within 1ts Yigit for the al) rods
withdrawn condition,

4. The provisions of Specification 3.0.4 are not applicable.

With the MTC more negetive than the 1imit of Soecification 3.1.1.3b,
above, be in HOT SHUTDOWN within 12 hours.

YTtk R.ff greater than or equal to 1.
#S5ee Special Test Exceptions Specification 3.10.3.

Wy A
C
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a.2."  Maintained within the limits specified in FIGURE 3,1-0, and
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REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCE - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.2.5 As a minimum, one of the following borated water sources shall be

OPERABLE:

A Boric Acid Storage System with:

1) A minimum contained borated water leve! of 7 0%,
2) A minimum boron concentration of 7000 ppm, and
3) A minimum solution temperature of 65°F.

The refueling water storage tank (RWST) with:

1) A minimum contained borated water level of 9 0%,
Hay

3)

minimum haron cancantration of 2000 nom  and

minimum solution temperature of 35°F.

APPLICABILITY: MODES 5 and 6.

ACTION:

A
)™ A bocown comecw A reAE BRUCEA 20 G, AS LY W\)(\»A
A

With no borated water source OPERAZLE, suspend all operations involving CORE
ALTERATIONS or positive reactivity changes.

SURVETLLANCE REQUIREMENTS

4.1.2.5 Tne above reauired borated water source shall be demonstrated OPERABLE:

PR

At least once per 7 days by:

1) Verifying the boron concentration of the water,
2) Verifying the contained borated water level, and

3) Verifying the boric acic storase tank snlution temparaturs whes

it is the source of borated wate,.

At least once per 24 hours by verifying tue RWST temperature when it
is the source of borated water and the outside air temperature is

less than 35°F.

AL Al !
- - gg\;\\b&\»\e o Ui L ovwd Ok = Vs Qo bt ov
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REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES - OPERATING

LINITING CONDITION FOR OPERATION

J1.2.6 As g miniaum, the following borated water source(s) shal) be OPERABLE
43 required by Specification 3.1.2.2 for MODES 1, 2 and 3 and one of the
;ollww borated water sources shall be OPERABLE as required by Specification
1.2.1 for MODE 4.

A Boric Acid Storage Systea with:
1) Awminisum contained borated water leve) of 40%,
Z) A minieum boron concentration of 7000 ppe, and
3) A wsinimum solution temperature of 65°F
The refueling water storage tank (RWST) with:
1) Awinimue contained borated water leve! of 89%,
- -
2)?)‘: .!:Mt::v:fr“ concentration of 2000 ppa, OB sk 2500 ppm
1) Awminisws solution temperature of 35°F, and

4) A maximusm solution temperature of 100°F.

APPLICABILITY: MDOES 1, 2, 3, and 4.

ACTION:

With the Boric Acid Storage Systes inoperable and being used as one of
the above required borated water sources in MODE 1, 2, or 3, restore
the system to OPERABLE status within 22 hours or be in at least MOT
STAKDBY within the next 6 hours and borated to a SHUTDOWN MARGIN
tquivalent to at least 1X Ak/k at 200%F; restore the Boric Acig
Storage System to OPERABLE status within the next 7 days or be in

COLD SMUTDOWN within the next 30 hours.

¥ith the RWST inoperadble in MODE 1, 2, or 3, restere the tarh o
OPERABLE status within 1 hour or be in at least MOT STINDBY within
the next 6 hours and in COLD SHUTDOWN within the follcaing 30 hours.

Wilth no dorated water source OPERABLE in MODE 4, restore one borated
waler source to OPERABLE status within 6 hours or be in COLD SHUTDOWK

within the following 30 hours,

€ - Apphreolle 40 Own L and Uwr D uwdil
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R_DISTR 1 |
4.2.3 A F R_ENTHALPY RISE MOT f

LIMITING CONDITION FOR OPERATION

3.2.3 Ind!:ated Reactor Coolant Systes (RCS) tota) flow rats end F:" shall de

paintained as follows for four loop oparation,
37, YO0
a.  RCS Tota) Flowrata > 3907400 gpa, and

b, P < 1,88 [1.0 ¢ 0.3 (1.0-P)) for OFA fus)

A€ 1,65 (1.0 + 0.3 (1.0-P)) for VANTAGE § fusl

where:
Measured values of F:H are obtained by using tha movable incors
detectors. An approprista uncertainty of 4% (noainal) or greater

shall then be applied to the peasured value of I‘:" bafors it 1s
compared to the requirements, and

b o e HERAAL POVEL

APPLICABILITY: WODE 1.

ACTION:
With RCS tota) flow rate or F:" outside the region of acceptadle operation:

e, Within 2 hours eithar:

1.  Restore RCS tota) flow rats and F:" te within the above imits,
or
2. Reduce THERMAL POWER to less than 50X of RATED THERMAL POWER

and reduce the Power Range Neutron Flux-Nigh Trip Setpoint to
Jess than or equel to 55X of RATED THERMAL POWER within the

next 4 hours,

BRAIDWOOD « UNITS 1 & 2 3/4 2-8 Anandment uo/t(



3/4. 5 EMERGENCY CORE COOLING SYSTEMS

3/4.5 1 ACCUMULATORS

LIMITING CONDITION FOR OPERATION

3.5 1 Each Reactor Coolant System accumulator shall be OPERABLE with:
a. The isolation valve open and power removed,
b A contained borated water level of between 31X and 63X,
4 §‘A boror concentration o= hetween 1900 and 2100 ppm, and
C;\’kwmmw DBOO Oardh RACO ppi Al

A nitrige~ czver-pressure of petween 602 and 647 psig

APPLICAR. .Y MIDES 1, 2, and 3%,

&, With one accumulator inoperable, except as a result of a closed
isolation valve, restore the inoperable accumulator to OPERABLE
status within 1 hour or be in at least HOT STANDBY within the next
6 hours and in MOT SHUTDOWN within the following 6 hours.

b, With one accumulator inoperable due to the isolation valve being
closed, either immediately open the isolation valve or be in at
Teast HOT STANDBY within & hours and in HOT SHUTDOWN within the
following 6 hours.

SURVE ILLANCE REQU]IREMENTS

4 5 1.1 Each accumulator shal) be demonstrated OPERABLE:
a At least once per 12 hours by:

1) verifying the contained borated water level and nitrogen %
cover-pressure in the tanks, and

2) Verifying that each accumulator isolation valve is open.

¥Uressurizer pressure above 1000 psig.

& - hgp\\e_o.h,\e Ao Vwk L oad Oudd A uudal M\Q—*‘\U\'\
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EXERGENCY CORE COO YsTY
3/4 5.5 REFUELING WATER STORAGE TANK

LIMITING CONDITION FOR OPERATION

3.5.5 The refueling water storage tank (RWST) and the heat traced portion
of the RWST vent path shall be OPERABLE with:

8. A minisum contained borated water leve! of 9%,

b.\’ A pinisum boron concentration of 2000 ppe, i
" A Borow Coneordrotlon s DO DRO0 aud :)?DDM,!

¢’ Aminimum water temperature of 35°F, and ;

. A maximum water temperature of 100°F.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTION:

With the RWST inoperable, restore the tank to OPERABLE status within 1 hour or
be in &t least HOT STAKDBY within 6 hours and in COLD SHUTDOWN within the

following 30 hours.

SURVEILLANCE REQUIREMENTS

4.5 5 The RWST shall be demonstrated OPERABLE:

o« BT

. At least once per 7 days by:
1) Verifying the contained borated water level in the tank, and

Z) Verifying the boron concentration of the water.

b. At least once per 24 hours by verifying the RWST tempersturs when
the outside air temperature is either less than 35°F or greater

than 100°F, and

€. At least once per 24 hours by verifying the RWST vent path
temperature to be greater than or equal to 35°F when the cutside

air temperature 1s less than 35°F.

u?\ coMQ_ Yo Ot 4 ol Dt B Ledl Compledasme

¥ o. herlicokle 4‘. ik 4 amd VJwat 3-3MAﬂka¢~.‘eh6.
BRAIDWOOD - UNITS 1 & 2 3/4 5-11 AMENDMENT MO 4%



3/4.9 REFUELING OPERATIONS

3/4 S 1 BORON CONCENTRATION

LIMITING CONDITION FOR OPERATION

3.9.1 The boron concentration of all filled portions of the Reactor Coolant
System and the refueling canal shal)l be maintained uniform and sufficient to
ensure that the more restrictive of the following reactivity conditions is
met:

a A K',f of 0.95 or less, or
b.\a A boron concentration of greater than or equal to .000 ppm.
APPLICA

A Borty. towestrodion o8 greoter teay - eguol 4D 2300
ILITY: MODE 6*. CK

ACTION:

With the requirements of the above specification not satisfied, immediately
suspend all operations involving CORE ALTERATIONS or positive react\v1ty

PG IR T widiona are

Wt e :-»:.‘-v~ . »;.-vl -us uv uuvv us 's&u-.&- -liaﬂ O: Qquia bv 3v y'm
of a solution contavn1ng greater than or equal to 7000 ppm boron or its equiv-
alent until K eff is reduced to less than or equal to 0.95 or the gggo Swdu

concentration 1s restored to greater Lhan or equal to 2000 ppm(’@hrchevcr is
the more restrictive.

SURVETLLANCE REQUIREMENTS

4.9.1.1 The more restrictive of the above two reactivity conditions shall be
determined prior to:

8. Removing or unbolting the reactor vesse! head, and
b. Withdrawal of any full-length control rod in excess of 57 steps

(approximately 3 feet) from its fully inserted position within the
reactor vessel.

-

4.9.1.2 Tne boron concentration of the Reactor Coolant System and the refuelicg

canal shall be determined by chemica) analysis at least once per 72 hours.

4.9.1.3 valves CV1118, CvB428, (vB44) 6 (vB435, and (VB439 shall be verified
closed and secured in position by mechanical stops or by removal of air or
electrical power at least once per 31 days.

¥The reactor shal) be maintained in MODE € whenever fuel is in the reactor
vessel with the vessel head closure bolts less than fully tensioned or with
the head removed. .
» Applicokle 4o DVt A awd Uit S uwil) Comap iadimn, oL
eyele. .
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REACTIVITY CONTROL SYSTEMS .
BASES

MODERATOR TEMPERTURE COEFFICIENT (Continuad)

The post megative MTC value sgquivalent to the most positive moderator
gansity cosfficient (MDC), was obtained by incramentally corracting the MOC
used in the FSAR analyses to nomina) oparating conditions. These corrections
tnvelved subtracting the incremental change in the MOC associated with & Core
condition of all rods inserted (most positive MDC) to an 211 rods withdrawn
condition and, & convaraion for the rate of chanr of moderator density with
tesparature ot RATED THERMAL POWER conditions. This valus of the HMOC was then
transformed into the Yimiting MTC value 4.1 x 104 AK/R/®F. The MTC
value of =3.2 x 104 AK/R/®F represents 2 conservative value (with corrections
for burnup and soluble boron) at & core condition of 300 ppm equilibrium boron
concantration and 1s obtained by paking these corrections to the 1imiting MTC
value of -4.1 x 10-4 AW/K/*F.

and near the and of the fuel cyels are adequate to confirm that the MTC can be
paintained within 1ts limits, The BOL MTC measurement combined with the

pradictad MTC with core burnup can be used to impose administrative 1ipits on _

rod withdrawa) to ensure that MTC will always be less positive then 0 AK/K/®FE

Inis cosfficiant changes slowly dus principally to the reduction in RCS baroa- ’
concentration associatad with fuel burnupy. (+3 0 s O3 &%/ [ T all oS w AT

The Surveillance Requiraments for pesuresent of the MTC at the baginning ‘27
A
{
y
8

‘)qu&iz o O \ i e o™ oL ‘1

~ powser \@=e\S W Yo FOh NTED THERMM.
3/4.1.1.4 MINIMUN TEMPERATURE FOR CRITICALL

POl %

This specification ensures that the reactor ﬁn*utot*cr4§4ea¥nm—Wme_»~—"~—"

with the Reactor Coolant Systex average temparature less than 550°F. This
Yipitation 4s required to ensure: (1) the moderator tamperaturs coefficient 1s
Within 1ts analyzed temperature range, (2) the trip instrumentation is within
{ts norma) operating range, (3) the pressurizer 13 capadle of being in an
OPERABLE status with & steanr bubble, (4) the reactor vesse] 15 above its
rinimum RT"D1 temparature, ang (5) the plant 1s above the cocldown steam dump

parmissive, P12,
3/4.1.2 BORATION SYSTEMS

The Boron Injection Systez ansures that negative reactivity control s
available during each MODE of Yacility oparation. The components required to
perfore this function inciude: (1) boratec water sources, (2) charging pumps,
(3) separate flow paths, (4) boric acid transfer ramps, and (5) an emargency
power supply frop OPERABLE dimse) penerators.

With the RCS average temperature above 350°F, & sinimus of two boron
{njection flov paths ars required to ensure single functione) capability in
the event an assumed failure renders one of the flow paths {noperable. The
poration capadility of either flow path is sufficient to provide a SHUTDOWN
MARGIN from amxpected cperating conditions of 1.3% Ak after xenon decay and
cooldown to 200°F. The paximup expected boration capability requirement 5

s 780vgalions of 7000-ppe borated water from the boric acid storage tanks or

’Wyﬂ\m of 2000-p r frop tha refueling water storage tank.
2200~ ™m :

mLomoo - wITs 142, U -2 Asendment No. 237
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REACTIVITY CONTROL SYSTEMS

BASES

BORATION SYSTEMS (Continued) (\3,4%4)”

A Boric Acid Storage Systes level of 40X ensures that there is a volume of
greater than or equal to 15,780“gallons available. A RWST level of 89X ensures |
that there 15 a volume of greater than or equa) to 395,000 gellons available.

With the RiS tesperature below 350°F, one Boron Injection System is
acceptable without single failure consideration on the basis of the stable
reactivity condition of the reactor and the additional restrictions prohibiting
CORE ALTERATIONS and positive reactivity changes in the event the singie Boren
Injection System becomes inoperable.

The limitation for & maximu of one centrifugal charging pump to be
OPERABLE and the Surveillance Requirement to verify all charging pumps except
the required OPERABLE pump to be inoperable below 330°F provides assurance
that & mass addition pressure transient can be relieved by the operation of a
single PORY or an RHR Suctionvalve.  tel\.eQ (‘}40)* LL’»’&--‘Q‘ |

The boron capability required below 200°F is-sufficient te“provide a
SHUTDOWN MARGIN of 1X Ak/k after xenon decay coold ros 200°F to s *
140°F. This condition requires either 2,652Vpalions—67 7000-ppe borated —— ‘"1 v,
water from the boric acid storage tanks or 11,840%gallons of 2000-ppevborated
water from the refueling water storage tank (RWST). A Boric Acid Storage System
Jeve] of 7% ensures there is a volume of greater than or equal to 2652 gallons
svailable. An RWST level of 9% ensures there is a volume of greater than or
equal to 38,740 gallons available. (340)*

The contained water volume limits include allowance for water not available
because of discharge line location and other physical characteristics.

The limits on contained water vo and boron concentration of the RwST
also ensure a pH value of between -5 and 11.0 for the solution recirculated
within containment after a LOCA. This pM band minimizes the evelution of
iodine and minimizes the effect of chloride and caustic stress corrosion on
mechanical systems and components.

The DPERABILITY of one Boron Injection Systee during REFUELING ensures
that this systes is available for reactivity contro) while in MODE 6.

The OPERABILITY of the automatic Boron Dilution Protection System ensures
adequate capability for negative reactivity insertion to prevent 2 transient
caused by the uncontrolled dilution of the RCS in MODES 3,4, and 5. The func-
tioning of the system preciudes the necessity of operator action to prevent fur-
ther dilution by terminating flow to the charging pump(s) from possible unborated
water sources and initiating flow from the RWST. The most restrictive condition
occurs shortly after beginning of 1ife when the critical boron concentration is
highest, and a 205 gpe dilution flowrate provides the maximum positive reactivity
addition rate. One reactor coolant pump in operation with all reactor coolant
Joop stup isolation valves open reduces the reactivity addition rate by mixing
the dilution through al) four rcactor coolant loops. A minimum count rate of
ten counts per second minimizes the impact of the uncertainties associated with
the source range nuclear instrumentation. In the analysis of this accident, 2
pinimum SHUTDOWN MARGIN of 1 3 Ak/k is required to control the reactivity tran-
cient. Actions taken by the microprocessor if the neutron count rate is doudbled
will prevent return to criticality in these MODES.

BRAIDWOOD - UNITS 142 B 3/4 1-3 : Amendment No. 4
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POWER DISTRIMTION LIMITS
BASES

FACTOR, and RCS FLOW RATE AND NUCLEAR ENTHALPY

ontinue

c.  The control rod fnsertion limits of Specification 3.1.3.6 are
naintained, and

4. The axfal power distribution, axpresand in terms of AXIAL FLUX
DIFFIREMCE, 1s maintainad within the 1inits.

P w1l b maintatned within its 1Meits provided the Conditions &. through

4. above are maintained., The combination of the RCS f1ow requiresent W8 gon) |
and the regquiresent on F AN guarantss that the ONSR used in the safaty analysis

Marg!n between the safely analysis 1imit DNBRs (3-45-ane—t-47LorLhe-SEA |
for the

VANIAGES typica) and thimble cells) and the design limit DNBR:M’-‘{ \

WMMW for the
- VANTAGE-S—fusl typical and thimdle cella-respoativety) 18 paintained.

A fraction of this margin 1s utilized to accompodate the Sransition—oere
tgprogrhu fuel rod bow DNSR panalty
Revision 1).

(less than 1.5% per WCAP-8681, he rest of the nr?m batween
design and safety analysis DNBR 1imits can bs used for plant design Naxibility.

Ve i

HEAT FLUX

HOT CHANNEL
L

' q;»,w‘t‘}m RCS flow requiresent is based on the/loop pininue measured flow rata 1

gos which 13 used in the real Design Procedurs,

2 p -y A ‘gchion heat batance is performed once och ¢ycle

and 13 used to calibrate the flow rate indicators. Potential fouling of the
feodwatar vanturi, which might not be detected, could blas the results froa the
precisfon heat balance in & noneconservative manner. Tharefore, & penalty of \
0.1% 13 assessed for potential feedwatar venturt fouling. A maximm Reasuresent

uncartainty oT .9% has baen included in the Toop minimue measured flow rets to
account for potential undetected feedwatar vanturi fouling and the use of the
RCS flow Indicators for flow rate verification. Any fouling which wight blas
the RCS flow rate seasuresent gruur than 0.1% can be detected by uniuring
and trending various plant perforeance parameters. If detected, action shall ba
taken, bafors performing subsequent precision heat balance weasurspents, ..,
either the effect of fouling shal) be quantified and compensated for in tha RCS
flow rate seasurement, or the ventur! shall be cleaned to alininate the fouling.

surveillence Requirement 4.2.3.4 provides adequate sonitoring to detect
possible flow reductions dus to any rapid core crud pullawp.

surveillance Requiresent 4.2.3.5 specifies that the peasursment instruman-
tation shall be calibrated within seven days prior to the performance of the
calorimetric flow peasuresent. This requirenent 13 due to the fact that the
drift effects of this {nstrusentation are not {ncluded in the flow seasurement
uncartainty enalysis. This requiresent doss not apply for the instrumentation
whose drift effects have Desn {ncluded in the uncertainty analysis.

BRAIOWOOD - UMITS 1 & 2 B 3/4 2-4 Anendmant 'b.}{



EMERGEMCY CORE COOLING SYSTEMS
BASES

3/4.5.5 REFUELING WATER STORAGE TANK 3

The OPERABILITY of the refueling water storage tank (RWST) as part of the
ECCS ensures that a sufficient supply of borated water is available for injection
by the ECCS 1in the event of a LOCA. The limits on RWST minimum volume and boron
concentration ensure that: (1) sufficient water is available within containment to
permit recirculation cooling flow to the core, and (2) the reactor will ressin
subcritical in the cold condition following mixing of the RWST and the RCS water
volumes with al) contro) rods inserted except for the most reactive contro)
assembly. These assumptions are consistent with the LOCA analyses.

The contained water volume limit includes an allowance for water not
usable because of tank discharge line location or other physical characteristics.
A minimum contained borated water level of 89X ensures a volume of greater than

or equal to 395,000 gallons. Q.0

The Timits on contained water vofume and boron concentration of the RWST
4150 ensure a pH value of between nd 11.0 for the solution recirculated
within containment after a LOCA. This pH band minimizes the evelution of
fodine and minimizes the effect of chloride and caustic stress corrosion on

®echanical systems and components.
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CONTAIMMENT SYSTEMS

BASES

CONTATNMENT PURGE VENTILATION SYSTEM (Continued)

be exceeded in the event of an accident during containment purging operation.
Operation with one 1ine open will be- limited te 1000 hours during & calendar
year.

Leakage integrity tests with a maximue #llowable leakage rate for
containment purge supply and exhaust supply valves will provide early indica-
tion of resilient materia) sea! degradation and will a)low opportunity for
repair before gross leakage failures could develop. The 0.60 L leakage limit
of Specification 3.6.1.2.b. shal) not be exceeded when the leakdge rates
determined by the leakage integrity tests of these valves are added to the
previously determined total for all valves and penetrations subject to Type B
and C tests.

3/8.6.2 DEPRESSURIZATION AND COOLING SYSTEMS

3/4.6.2.1 CONTAINMENT SPRAY SYSTEM

The OPERABILITY of the Containment Spray Syctes ansyres that containment
depressurization and cooling capability will be available in the event of &
LOCA or steas line break. The pressure reduction and resultant lower containment
leakage rate-are consistent with the assumptions used in the safety analyses.

The Containment Spray System and the Containment Coolin? Systea are
redundant to each other in providing post-accident cooling of the containment
dtmosphere. However, the Containsent Spray System also provides a sechanise
for resoving iodine from the containment atmosphere and therefore the time
requirements for restoring an inoperable Spray System to OPERABLE status have
been maintained consistent with that assigned other inoperable ESF equipment .

3/4.6.2.2 SPRAY ADDITIVE SYSTEM ®.©O

The OPERABILITY of the Spray Additive System ensures Rhat sufficient NaDM
is added to the containment spray in the event of a LOCA./ The limits on e
volume and concentration ensure a PH value of between-8-5 and 11.0 for the
selution recirculated within containment after 4 LOCA. This pH band minimizes
the evolution of fodine and minimizes the effect of chloride and caustic stress
torrosion on mechanical systems and components. The contained solution vo | ume
limit includes an allowance for solution not usable because of tank discharge
line location or other physical Characteristics. These assumptions are
consistent with the iodine remova) efficiency assumed in the safety analyses.
A spray additive tank leve) of between 78.6% and 90.3% ensures a volume of
greater than or equal to 4000 gallons but less than or equal to 4540 gallons.
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3/4.9 REFUELING OPERATIONS

BASES

3/86. 9.1 BORON CONCENTRATION

The limitations on reactivity conditions during REFUELING ensure that:
(1) the reactor will remain subcritical during CORE ALTERATIONS, and (2) a
uniform boron concentraticn is maintained for reactivity control in the water
volume having direct access to the reactor vessel. The limitation on Keff of
no greater than 0.95 is sufficient to prevent reactor criticality during = = &
refueling operations and includes a 1% Ak/k conservative allowance fo;,/”<**5:*"€V“€>
uncertainties. Similarly, the boron concentration value of 2000 ppm“or greater I
includes & conservative uncertainty allowance of 50 ppm. These limitations
are consistent with the initial conditions assumed for the boron dilution
incigent in the safety analyses. The locking closed of the required valves
during refueling operations precludes the possibility of uncontrolied boron
dilution of the filled portions of the RCS. This action prevents flow to the
RCS of unborated water by closing flow paths from sources of unborated water

3/4.9.2 INSTRUMENTATION

The OPERABILITY of the Source Range Neutron Flux Monitors ensures that
redundant monitoring capability is available to detect changes in the reactivity
congition of the core.

3/4 9.3 DECAY TIME

The minimum requirement for reactor subcriticality prior to movement of
irradiated fuel assemblies in the reactor vessel ensures that sufficient time
has elapsed to aliow the radioaciive decay of the short-lived fission products.
This decay time is consistent with the assumptions used in the safety analyses.

3/4. 9.4 CONTAINMENT BUILDING PENETRATIONS

The requirements on containment building penetration closure and OPERABILITY
ensure that a release of radioactive material within containment will be
restricted from leakage to the environment. The OPERABILITY and closure
restrictions are sufficient to restrict radiocactive material release from a
fue'! element rupture based uoon the lack of containment pressurization potentia)
while in the REFUELING MODE

The Braidwood Station is designed such that the containment opens into the
fuel building through the personnel hatch or equipment hatch. In the event of
a fuel drop accident in the containment, any gaseous radioactivity escaping from
the containment building will be filtered through the Fuel Handling Building
Exhaust Ventilation System.

3/4.9.5 COMMUNICATIONS

The requirement for communications capability ensures that refueling
station personnel can be promptly informed of significant changes in the
facility status or core reactivity conditions during CORE ALTERATIONS.
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ATTACHMENT 3
EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATION

Commonwealth Edison (CECo) has evaluated the proposed amendment and
determined that it involves no significant hazards consideration. According to
10 CFR 50.92(c), a proposed amendment to an operating license involves no
significant hazards if operation of the facility in accordance with the proposed
amendment would not:

(1) Involve a significant increase in the probability or consequences of an
accident previousl, evaluated; or

(2) Create the possibility of a new or different kind of accident from any
accident previously evaluated, or

(3) Involve a significant reduction in a margin of safety.

The proposed changes would modify the Technical Specifications concerning (1) the
moderator temperature coefficient (MTC), (2) the boron concentration necessary to
meet shutdown margin (SDM) requirements, and (3) the thermal design flowrate.

The MTC change would allow a slightly positive MTC (PMTC) below 100 percent of
rated full power. The principal benefit of this change is that it would facilitate the
design of future reioad fuel cycles. Technical Specification changes are also
required to meet SDM requirements to accommodate the positive MTC and the
potential of lengthened reload fuel cycles due to increased energy requirements. To
assure subcriticality requirements are met following a postulated loss-of-coolant
accident (LOCA), the boron concentration is increased for the refueling water storage
tank (RWST) and the accumulators. The safety analyses for the Byron and
Braidwood Updated Final Safety Analysis Report (UFSAR) transients have been
previously based on a maximum MTC being less than or equal to 0 pcm/°F at all
times when the reactor is critical. The proposed change to the Technical
Specification would allow a +7 pem/°F MTC for power levels up to 70 percent with a
linear ramp to 0 pem/°F at 100 percent power. CECo has reviewed the revised
USFAR safety analyses which conservatively bounds this positive MTC, increase in
boron concentration, incorporates revised thermal design flows, and addresses
increased tube plugging levels. The results of the revised analyses are provided in
WCAP 13964 "Commonwealth Edison Company Byron and Braidwood Units 1 and 2
Increased SGTP/Reduced TDF/PMTC Analysis Program Engineering/Licensing
Report".

The thermal design flow (TDF) is a minimum RCS flow value assumed in the
accident analyses and reactor core thermal/hydraulic design calculations that
demonstrate the necessary heat removal from the core to meet various transient
acceptance criteria. The minimum measured flow (MMF) currently used for the
licensing basis is a total core flow of 390,400 gpm for Byron/Braidwood and is



reflected in Technical Specification Table 2.2-1 (Functional Unit 12) as a footnote of
97,600 gpm per loop for the reactor coolant flow-low reactor trip. The MMF value
must be verified in accordance with Technical Specification 3/4.2.3.

A reduction in TDF has been factored into the accident analyses that rely on RCS
flowrate. This results in a reduction in the limiting condition for operation (LCO)
value for RCS flow refiected in the Technical Specifications. The reduced flow
requirement provides a margin to account for steam generator tube plugging (SGTP).
The revised TDF value corresponds to a MMF value of 371,400 gpm, which
assumes a 3.5 percent flow measurement allowance, and is reflected in the footnote
to Technical Specification Table 2.2-1 as 92,850 gpm, minimum measured loop flow
for the reactor coolant flow-low reactor trip. The revised LCO flow value shall be
incorporated in Technical Specification 3/4.2.3.

The proposed changes also include an administrative change to correct the wording
in the MTC Technical Specification LCO 3.1.1.3a to clarify that both LCO 3.1.1.3a
and b must be met over the fuel cycle.

Based on Commonwealith Edison's review and approval of WCAP 13964, which
used NRC approved safety analysis methodology provided by Westinghouse and
Commonwealth Edison, it has been determined that the changes associated with the
analyses do not involve a significant hazard. Specifically:

A The proposed changes do not involve a significant increase in the probability
or consequences of an accident previously evaiuated.

(1) Tne reduced thermal design flow and positive moderator temperature
coefficient program, which includes corresponding changes to the RWST
and accumulator required boron concentration, wiil not affect the
operability and integrity of plant systems and components. The analysis
program does not result in a condition where the design, material, and
construction standards that were applicable prior to application of the
program are altered. Additionally, the safety functions of the evaluated
systems and components have not changed. The safety analyses
necessary to support the reduced TDF and PMTC program were
performed (WCAP 13964) and found to be acceptable and consistent
with the Byron and Braidwood original safety analysis bases. All
Departure from Nucleate Boiling (DNB) Ratio (DNBR) design limits were
determined such that there was a 95 percent probability at a 95 percent
confidence level that a DNBR value of 1.25 for a typical and thimble cell
were verified to have been met. The present Technical Specification limit
for Nuclear Enthalpy Rise Hot Channel Factor, F",, of less than 1.65
ensures that the limiting DNB ratio during normal operations and
operational transients (Condition | and Condition Il events) is greater than
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or equal to the DNBR limit of the correlation being applied.

The accidents which are found to be sensitive to PMTC were analyzed
as part of this effort and the results were found to be acceptable. On a
cycle-by-cycle basis, the impact of PMTC on Anticipated Trip Without
Scram (ATWS) risk will be addressed by determining the Unfavorable
Exposure Time (UET) per established Westinghouse Owners Group
methodology, with corrective actions to be taken as appropriate to assure
acceptable risk. The increase in the RWST and accumulator boron
concentration will have no adverse impact on the previously evaluated
accidents. The SGTP/TDF/PMTC program does not affect the integrity
of the safety related systems and components such that their function to
control radiological consequences is affected and all fission barriers will
remain intact. The effects on offsite doses have been considered. The
incorporation of a PMTC, a reduction in TDF and increased tube
plugging levels have increased offsite doses. However, the increases
are small and the total doses are a small fraction of the 10 CFR 100
limits. As such, the acceptance criteria continue to be satisfied.
Therefore, the probability or consequences of an accident previously
analyzed in the UFSAR is not increased by the SGTP/TDF/PMTC
program.

B. The proposed changes do not create the possibility of a new or different type
of accident from any accident previously evaluated.

(2)

The methodology and manner of plant operation as a result of the
proposed changes is unchanged. The increased SGTP, reduced TDF,
and PMTC program, which includes changes tc the RWST and
accumulator boron concentration, does not impact the safe operation of
the reactor provided that the existing and proposed Limiting Conditions
for Operation (LCOs) and the associated action requirements are
satisfied. The assumptions do not create failure modes that could
adversely impact safety related equipment. The related Safety Limits
and LCOs in the plant Technical Specifications will be addressed and
evaluated for each reload core design via the 10 CFK 50.59 process. All
DNBR design limits were determined such that there was a 95 percent
probability at a 95 percent confidence leval that a design DNBR value of
1.25 for a typical and thimble cell were verified to have been met. Other
than the analysis for tube plugging, the proposed changes do not involve
any equipment additions or modifications at the stations. Currently
installed equipment will not be operated in a manner different than
previously operated. Changes will be made to technical data within the
existing station procedures, however, the analytical methods used to
determine the data will remain unchanged. All aspects of the
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SGTP/TDF/PMTC program have been evaluated, and no new or different
accidents or failure modes have been identified for any system or
component important to safety. Also, no new credible limiting single

failure has been created. Because the SGTP/TDF/PMTC program does
not adversely affect the integrity of the steam generator or any other
equipment, it is determined that an accident different than any evaluated
in the UFSAR will not be created.

C. The proposed changes do not involve a significant reduction in a margin of
safety.

(3)  The performance and integrity of the evaiuaicd safety-related systems
and components are not affected such that their control of radiological
consequences is altered. The reduced TDF and PMTC program, which
includes changes to the RWST and Accumulator boron concentration,
will have no effect on the availability, operability, or performance of the
evaluated safety-related systems or components. The margin of safety
associated with the licensing basis safety analysis is not reduced by the
changes. All acceptance criteria for the specific UFSAR Chapter 15
safety analyses (Non-LOCA and LOCA) have been either evaluated or
verified to be met using NRC approved methodologies. Therefore,
there is no significant reduction in the margin of safety as defined in the
bases to any Technical Specification.

Based on the above evaluation, Commonwealth Edison has concluded that
implementation of a PMTC, revised RWST and accumulator boron concentrations,
and reduced RCS thermal design flow does not involve significant hazards
consideration with respect to the provisions of 10CFR50.92.



ATTACHMENT 4
ENVIRONMENTAL ASSESSMENT

Commonwealth Edison has evaluated the proposed changes associated with the
SGTP/TDF/PMTC program against the criteria for and identification of licensing and
regulatory actions requiring environmental assessment in accordance with
10CFR51.21. It has been determined that the proposed changes meet the eligibility
criteria for categourical exclusion set forth 10CFR51.22(¢c)(9). This determination is
based on the fact that this change is being proposed as an amendment to a license
issued pursuant to 10CFR50, it involves changes to a surveillance requirement and
the amendment meets the following specific criteria:

(i)

(iif)

the amendment involves no significant hazards consideration.

As demonstrated in Attachment 3, this proposed amendment does not
involve any significant nazards considerations.

there is no significant change in the types or significant increase in the
amounts of any effluents that may be released offiste.

The effects on offsite doses have been considered. The incorporation of
a PMTC, a reduction in TDF and increased tube plugging levels have
increased offsite doses. However, the increases are small and the total
doses are a small fraction of the 10 CFR 100 limits. As such, the
acceptance criteria continue to be satisfied. The proposed program
assumptions do not change, degrade, or prevent the response of the
evaluated safety-related systems and components such that their function
in the control of radiological consequences is affected.

there 1s no significant increase in individual or cumulative occupational
radiation exposure.

This proposed change will not result in changes in the operation or
configuration of the facility; there will be no change in the ieve! of controls
or methodology used for processing of radivactive effluents of handling of
solid radioactive waste nor will the proposal result in any change in the
normal radiation levels within the plant. Therefore, there will be no
increase in individual or cumulative occupational radiation exposure
resulting from this change.

Commonwealth Edison has evaluated the proposed amendment against the criteria
and found the changes meet the categorical exciusion permitted by
10CFR51.22(c)(9).



ATTACHMENT 5

WCAP 13964
Revision 1

Commonwealth Edison Company Byron and Braidwood Units 1 and 2 Increased
SGTP/Reduced TDF/PMTC Analysis Program Engineering/Licensing Report



