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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS

THERMAL POWER, Low Pressure or Low Flow

2.1.1 THERMAL POWER shall not exceed 25% of RATED THERMAL POWER with the
reactor vessel steam dome pressure less than 785 psig-or core flow less than
10% of rated flow. :

APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2.

ACTION: :

With THERMAL POWER exceeding 25% of RATED THERMAL POWER and the reactor vessel
steam dome pressure less than 785 psig or core flow less than 10% of rated flow,

be in at least HOT SHUTDOWN within 2 hours and comply with the requirements of
Specification 6.7.1.

-

. THERMAL POWER, High Pressure and High Flow

2.1.2 The MINIMUM CRITICAL POWER RATIO (MCPR) shall not be Tess than 1.06**
with the reactor vessel steam dome pressure greater than 785 psig and core
flow greater than 10% of rated:flow.

., APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2.

ACTION:

With MCPR less than 1.06*and ‘the reactor vésse] steam dome pressure greater
than 785 psig and core flow greater than 10% of rated flow, be in at Teast HOT
SHUTDOWN within 2 hours and comply with the requirements of Specification 6.7.1.

REACTOR COOLANT SYSTEM PRESSURE

2.1.3 The reactor coolant system pressure,‘as measured in the reactor vessel
steam dome, shall not exceed 1325 psig.

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, 3 and 4.

" ACTION:

With the reactor coolant system pressure, as measured in the reactor vessel
steam dome, above 1325 psig, be in at Teast HOT SHUTDOWN with reactor coolant
system pressure less than or equal to 1325 psig within 2 hours and comply
with the requirements of Specification 6.7.1. .

*Sec, Spe.c:ﬁcd’:-h 3;4.|.(_;_;q Lo Sl::jie. loo‘) o‘)en'd;cn' re.g:.",-e_wud“
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TABLE 2.2.1-1

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS

- FUNCTIONAL UNIT

1.

2.

Intermediate Range Monitor, Neutrob Flux-High

Average Power Range Monitor:
a. Neutron F]ux—Upsca]e Setdown

b. Flow Biased Simulated Therma]

. Power-Upsca]e
1) Flow Biased

2) High Flow Clamped

"c.  Neutron Flux-Upscale

d. Inoperative ,
Reactor Vessel Steam Dome Pressure - High

4. . Reactor Vessel Water Level - Low, Level 3

10.

11.
.12

Main Steam Line Isolation Valve - Closure
Main Steam Line Radiation - High

Drywell Pressure - High
Scram Discharge Volume-Water Level - High
Turbine Stop Valve - Closure

Turbine Control Valve Fast Closure,
Trip 0i1 Pressure - Low

Reactor Mode Switch Shutdown Position
Manual Scram

" *Ser! Bases Figure B 3/4 3-1.

TRIP SETPOINT

< 120/125, divisions
of full scale

< 15% of RATED THERMAL POWER

0.58 w+59%?Fﬁith
maximum of
113.5% of RATED
THERMAL POWER

<
a

I-A

< 118% of RATED THERMAL POWER

"NA
. < 1037 psig

> 13.0 inches above

* Instrument zero*
* < 10% closed

< 3.0 x full power

. background

A

1.72 psig
88 gallons
5.5% closed

IA I

v

500 psig
NA
NA

#/Sge, Sfec.vﬁw.hm 3.¢L1. 2. 'gf SM-S’C ’°°f °fef°¢'_°/‘ rczulrcmW'

ALLOWABLE -
__VALUES

< 122/125 divisions
of full scale

< 20% of RATED
THERMAL POWER

. $#
< 0.58 w462% with |

a maximum of
< 115.5% of RATED
THERMAL POWER

< 120% of RATED
THERMAL POWER

NA - .
< 1057 psig

> 11.5 inches above
instrument zero

< 11% closed

<13.6 x fall posl'

background
:1 88 psig

< 88 gallons

< 7% closed

> 460 psig

NA
NA
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2.1 SAFETY LIMITS.

BASES

2.0 INTRODUCTION

The fuel cladding, reactor pressure vessel and primary system piping

. are the principal barriers to the release of radioactive materials to the

environs. Safety Limits.are established to protect the integrity of these
barriers during normal plant operations and anticipated transients. The fuel
cladding integrity Safety Limit is set such that no fuel damage is calculated
to occur if the 1imit is not violated. Because fuel damage is not directly

observable, a step-back approach is used to establish a Safety Limit such that
the MCPR is not less than~d=86. MCPR greater than 3=

. . 2 represents a conser~
vative margin relative to the conditions required to maintain fuel cladding

integrity. The fuel cladding is one of the physical barriers which separate
the radioactive materials from the environs. The integrity of this cladding
barrier is related to its relative freedom from perforations or cracking.

“ Although some corrosion or use related cracking may occur during the life of

the cladding, fission product migration from this source is incrementally
cumulative and continuously measurable. Fuel cladding perforations, however,
can result from thermal stresses which occur from reactor operation signifi-
cantly above design conditions and the Limiting Safety System Settings. While
fission product migration from cladding perforation is just as measurable as
that from use related cracking, the thermally caused cladding perforations
signal a threshold beyond which still greater thermal stresses may cause gross

rather than incremental cladding deterioration. Therefore, the fuel cladding -

Safety Limit is defined with a margin to the conditions which would produce
onset of transition boiling, MCPR of 1.0. These conditions represent a
significant departure from the condition intended by design for planned

operation. INSERT .

2.1.1 THERMAL POWER, Low Pressure or Low Flow
. XN-3 .

The use of the“&®# correlation is not valid for all critical power
calculations at pressures below 785 psig or core flows less than 10% of rated
flow. Therefore, the fuel cladding integrity Safety Limit is established by
other means. This is done by establishing a 1imiting condition on core
THERMAL POWER with the following basis. Since the pressure drop in the bypass
region is essentially all elevation’ head, the core pressure drop at low power
and flows will always be: greater -than 4.5 psi. - Analyses show that with a
bundle flow of 28 x 103 1bs/hr, bundle pressure drop is nearly independent of
bundle power and has a value of 3.5 psi. Thus, the bundle flow with a 4.5 psi

_ driving head will be greater than 28 x 10% 1bs/hr. Full scale ATLAS test data

taken at pressures from 14.7 psia to 800 psia indicate that the fuel assembly
critical power at this flow is approximately 3.35 MWt. With the design
peaking factors, this corresponds to a THERMAL POWER of more than 50% of RATED
THERMAL POWER. Thus, a THERMAL POWER limit of 25% of RATED THERMAL POWER for
reactor pressure below 785 psig is conservative. :

_SUSQUEHANNA - UNIT 1 .~ .. B2-1

He sf:ecrﬁw limit



- ' ae
. - .
. .
v
.
.

T“\e. Mepl ~Cuu.l el m‘.'ﬁ -'l '&Qj"‘ﬁ So.-Fc!.-\.( Limit asswres +hat
otu.r;ns hot:ma.l oret‘a-‘\‘;on and clur:nj aa\'f.z'c.lpaj-e,d orc('o:h'ano.«l
Occ.urr'w.ce.sl ot least 99,9 7% of 4he fuel Yods (n the core

) do’ ho+ exfer;e.ncn- +TM£(+;OH Lo‘c(;r\j_é'eé . Xk\ -NF -52.4-0’%)) .,



DEETE s TABLE | ®
, : . Bases Table B2.1.2-1

UNCERTAINTIES USED IN THE DETERMINATION e
" OF THE FUEL CLADDING SAFETY LIMIT*

Standard
Deviation’
(% of ,Point)

. Feedwater Flow . /'.76-

Feedwater\Jemperature . . /. 0.76 ,

Reactor Pressure /,-" 0.5

Core Inlet Temperature - S T 0.2

Core Total Flow o "2

\, /
_ Channel Flow Area < 3.0
P ‘\‘ /’
Friction Factor Multiplier ~/ oo 10.0
N .
Channel Friction Factor \‘\
Multiplier ‘ "\ 5.0
™,

SRNPR TIP Readings *~ - N, 6.3

R Factor \‘ 7 1.5

’ Critical Power . . 3.6

.,
\\\.
"\
- \‘\
N,
N

XThe/uncertainty analysis used to establish the core wideSaXt\y Limit MCPR is
b//ed on the assumption of quadrant power symmetry for the reagtor core.

s SUSQUEHANNA = UNIT 1 . . B 2-3
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3/4.2 POWER DISTRIBUTIO!IMITS . . .

3/4.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE

" LIMITING CONDITION FOR OPERATION -

Lor GE ?&el and AVERAGE Bu'nou.—: EXPOSURE For Eyxon fuel

3.2.1 AT1 AVERAGE PLANAR LINEAR HEAT GENERATION [RATES (APLHGRs) for each type
of fuel as a function of AVERAGE PLANAR EXPOSURE shall not exceed the limits
shown in Figures 3.2.1-1, 3.2.1-2, and 3.2.1-3.% l

i
APPLICABILITY: OPERATIONAL CONDITION 1, when THERMAL POWER is greater than or
equal to 25% of RATED THERMAL POWER.

ACTION'
W1th an APLHGR exceed1ng the limits.of Figure 3.2.1-1, 3.2.1-2, or 3.2.1- 3,
initiate corrective action within 15 minutes and restore APLHGR to within the

required Timits within 2 hours or reduce THERMAL POWER to less than 25% of
RATED THERMAL POWER within the next 4 hours.

-

SURVEILLANCE REQUIREMENTS

4.2.1 AN APLHGRs shall be verified to be equal ‘to or Tess than the limits
determined from Figures 3. 2.1-1, 3.2.1-2, and 3 2.1-3:

a. At least once per 24 hours, i

b. Within 12 hours after completion of a THERMAL POWER 1ncrease of at
least 15% of RATED THERMAL POWER, and

c. Initially and at least once per 12 hours when the reactor is
operating with a LIMITING CONTROL ROD PATTERN for APLHGR.

d. The provisions of Specification 4.0.4 are not’ applicable.

* See $P'ec:{:('cn:(:fon 3.4.01.2.a for Slj\g(c loor 0620'6—":“"\ "f—bd\'m“ﬁ'
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POWER DISTRIBUTION LIMITS
3/4.2.2 APRM SETPOINTS

.LIMiTING CONDITION FOR OPERATION

3.2.2 The APRM flow biased simulated thermal power-upscale scram trip setpoint -
(S) and flow biased neutron flux-upscale control rod block trip setpoint (SRB)
shall be established according to the follewing relationships:

Trip Se;pointdﬁ' . Allowable Value ™
S < (0.58W + 539%)T, - S < (0.58W + 62%)T

Spg < (0.58W +.50%)T Spg < (0.58W + 53%)T

i whére: 'S and SRB are in perceni of RATED THERMAL PdWER,

W = Loop recirculation flow as a percentage of the loop recirculation
flow which produces a rated core flow of 100 million 1bs/hr, .

*« T,= Lowest value of the ratio of FRACTION OF RATED THERMAL POWER
(GE fuel)

divided by the MAXIMUM FRACTION OF LIMITING POWER DENSITY. T is

always less than or equal to 1.0. .
T (Exxon -cue()': (- oy 9

APPLICABILITY: OPERATIONAL CONDITION 1, when:THERMAL POWER 1is greéter than or
equal to 25% of RATED THERMAL POWER. .

ACTION:

With the APRM flow biased simulated thermal power-upscale scram trip setpoint
and/or the flow biased neutron flux-upscale control rod block trip setpoint less
conservative than the value shown in the Allowable Value column for S or S g» 23
above determined, initiate corrective action within 15 minutes and adjust g and/or
S,, to be consistent with the Trip Setpoint value* within 2 hours or reduce THERMAL
PB%ER to less than 25% of RATED THERMAL. POWER within the next 4 hours.

. SURVEILLANCE REQUIREMENTS

4.2.2 The FRTP and the MFLPD shall be determined, the value of T calculated,
and the most recent actual APRM flow biased simulated thermal power-upscale
scram and flow biased neutron flux-upscale control rod block trip setpoints
verified to be within the above limits or adjusted, as required:

a. At least once per 24 hours,

b. Within 12 hours arter completion of a THERMAL POWER increase of at
least 15% of RATED THERMAL POWER, and T

c. Initially and at Teast once per 12 hours when the reactor is operating .
with MFLPD greater than or equal to FRTP. : ‘ ’

d. The provisions of Specification 4.0.4 are not applicable:

“With MFLPD greater than the FRTP during power ascension up to 90% of RATED
THERMAL POWER, rather than adjusting the APRM setpoints, the APRM gain may be
adjusted such that APRM readings are greater than or equal to 100% times MFLPD,
provided that the adjusted APRM reading does not exceed 100% of RATED THERMAL
POWER, the required gain.adjustment increment does not exceed 10% of RATED
THERMAL POWER, and a notice of the adjustment is posted on the reactor control
panel., S ° ; )

SUSQUEHANNA = UNIT 1 . 3/4 2-5 ) ‘ Amendment No. 29
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RPT Operable

n Turbine Bypass Inoperable

EQC - RPT Inoperabie; Main Turbine Bypass Operable

Curve C: EOC -

SET

EoC ~

Mai

Curve A
Curve B:

f
)TRN’ FUNCI )

s PER

TABLE 3.3.5-2 |

* RBM

RPT and Main Turdbine Bypass Operable

FIGURE 3.2.3-1b
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TADLE 3.3.6-2

w
c
wn
;% CONTROL ROD BLOCK JHSTRUMENTATION SETPOINTS
X ] .
2 TRIP FUNCTION ) TRIP SETPOINT - ALLOWABLE VALUE
= ; .
> I 1. ROD BLOCK MONITOR R~ e 7 A ) oot
M sem w . . ’
c Ypssate foe < . 07O WX . -
= L. Inoperat ve &Hro ¥ A éh :
= c. Downscale > 5/125 divisions of full scale > 3/125 of divisions full scale
Y 2. aem

a. Flow Biased Neutron o y

. Flux - Upscale ### < 0.50 W + 50X* < 0.58 W +53X*

b Inoperative NA | HA . .

¢. - Downscale > 5X of RATED THERMAL POWER > 3X of RATED THERMAL POWER

d Neutron Flux - Upscale . .

Startup < 12X of RATED THERMAL POWER | < 14X of RATED THERMAL POWER

() * .
N 3. SOURCE RANGE MONITORS ’
w a. Detector not full in NA 5 NA 5
@2 b. Upscale . i <2 x 107 cps . <4 x 107 cps

G. - Inoperative HA HA

- d. Downscale > 3 cps*t > 2 cpstt
4. _INTERMEDIATE RANGE MONITORS )
a. Detector not full in NA NA
. b. Upscale < 108/125 divisions of full scale < llO/lZS dlvisions of fulV scale

c. Inoperative HA NA

d. Downscale > 5/125 divisions of full scale > 3/]25'divisions of full scale
P-4 5. SCRAM DISCHARGE VOLUME
[1:3 . - .
§, a. HWater Level - ligh < 44 gallons < 44 gallons
4 6. REACTOR COOLANT SYSTEM RECIRCULATION FLOW '
[ad
= a. Upscale . - < 108/125 divisions of full scale 111/125 dlvlsions of full scale
° b. Inoperative HA " NA
- €. Comparator < 10X flow deviation . 1% flow deviation
ﬁ - R - -

AThe Average Power Range Monitor rod block function is varied as a function of recikculation loop flow
(H) The trip.setting of this function musl be maintained in accordance with Specification 3.2.2. -
A" "« fpftial loading and startup the count rate. may > 0.5 cps.

‘*=ﬂh5-1r-1tqh-pﬁu:-1ﬂz"Z7?:a=p:~51!1--v%5¢vtaa;4, FSp Fefim 3- 23 weesaligfies,
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"3/4.4" REACTOR COOLANT SYSTEM

3/4.4.1 RECIRCULATION SYSTEM
RECIRCULATION LOOPS - Two LOoP OPEILM"tor.)
LIMITING CONDITION. FOR QPERATION )

3.4.1.1. | Two reactor coo]ant system recirculation loops shall be 1n operatian.

A and:

a.’ Total core flow shall be greater than or equal to 45 million.1bs/hr, or

b.  THERMAL POWER shall be 1ess than or equal to the limit specified in -
Flgure Sebriei—2 3.4.1.1.1-}],

APPLICABILITY: OPERATIONAL CONDITIONS 1* and 2*0”, ezce—f'f' 0"“""3 “"3“ loop opecat ol

ACTION: ‘w;'%‘“ the next (2 howrs, erther Compk, with ~the s«nsto. leop operotien re.%u(remcn'(‘t GF)

cifieotion 3.1 1 %, 0r }
a. N1th one reactor coo]ant system rec1rcu1at1on loop not in operation,

et 3 be in

at least HOT SHUTDOWN Wm

b. With no reactor coolant system recirculation 1oops in operation,

" immediately initiate an orderly reduction of THERMAL POWER to less
than or equal to the limit spec1f1ed in Figure,Swd=t=3=%* and initiate
measures to place the unit in. at least STARTUP[within 6 hours and in-:
HOT SHUTDOWN within the next 6 hours. - 2L TR Y A

c. 'W1th two reactor coolant system recirculation Toops in operdtion and
total core flow less than 45 million lbs/hr and THERMAL POWER greater
than the Timit specified in Fxgure Dbt : R VAN

1.  Reduce THERMAL POWER to less than or equal to the. Timit spec1.1eﬂ

in Figure Frértri=2, or NN

2. .Increase core flow to greater than 43.million 1bs/hr, or

3. Determine the APRM and LPRM*** neutron flux noise levels within
1 hour, and:

a) If the APRM and LPRM*** peutron flux noise levels are less .
than three times their established baseline Tevels, continue
to determine the noise levels at least once per 8 hours and
within 30 minutes after the completion of a THERMAL POWER
increase of at least 5% of RATED THERMAL POWER, or

b) If the APRM or LPRM*** peutron flux noise levels are greater
than or equal to three times their established baseline
levels, immediately initiate corrective action and restore
the noise levels to within the required limits within 2 hours
by 1ncreas1ng core flow to.greater than 45 million 1bs/hr,
and/or by initiating an orderly reduction of THERMAL POWER to

less than or equal to the limit specified in F1ggrgr3-‘-i-é-%u

v 3.4 1001~
*See Special Test Exception 3.10.4. /
***Detectors A and C of one LPRM string per core octant plus detectors A and C
of one LPRM string in the‘center of the core should.be monztored
#H See Spccc-F«ca&(m 3.4.1. I.Z for. s«nal'- feop O/cl'a«f'lm re;u:rr_mtm‘f
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SURVEIELANCE REQUIREMENTS

©4.4.1, l.lj Each pump discharge valve and bypass valve shall.be demonstrated

OPERABLE, by cycling each valve through at least one complete cycle of full

travel dur1ng each startup™™ prior to THERMAL POWER exceeding 25% of RATED

THERMAL POWER.

40002 '

44332 .Each pump discharge bypass va]ve, if not OPERABLE, shall be verified

to be closed at least once per 31 days.

4, 4.1.1.1.3

F=4=2-Iv3 Each pump MG set scoop tube electrical and mechan1ca] stop shall be
|

demonstrated OPERABLE with overspeed setpoints less than or equal to 102.5
and 105%, respectively, of rated core flow, at least once per 18 months.
44,0014

-41;~Er§r* Establish a baseline APRM ‘and LPRM™ ™neutron flux noise value at
a point within 5% RATED THERMAL -POWER of the 100% rated rod line with total
core flow between 35% and 50% of rated total core flow during startup testing
following each refueling outage.

o/

**I. not performed w1th1n the prev1ous 31 da/s

.
N
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. +REACTOR COOLANT SYSTEM

RECIRCULATION LOdPS - SINGLE LOOP OPERATION

LIMITING CONDITION FOR OPERATION

3.4.1.1.2 One reactor coolant recirculation loop shall be in operation
with the pump speed £ 80% of the rated pump speed, and

a. the following revised specification limits shall be followed: * iy

1. Specification 2.1.2: the MCPR Safety Limit shall be increased to

1.07. .
2, Table 2.2,1-1: the APRM Flow-Biased Scram Trip 'Setpoints shall be as
follows: L -
Trip Setpoint Allowable Value
=0.58W + 55% =0.58W + 58%.

3. Specification 3.2.1: the MAPLHGR limits shall be as follows:

a. GE fuel: the limits specified in Figures 3.2.1-1 and 3.2.1-2,
multiplied by 0.81.

b. Exxon fuel: the limits specified in Figure 3.2,1-2 multiplied by
0.81. )

4, Specification 3.2.2: the APRM Setpoints shall be as follows:

Tri-p Setpoint Allowable Value -
S £ (0.58W + 55%)T S = (0.58W + 58%)T
RB % (0.58W + 467)T SRB£(0.58W + 49%)T
5. Table 3.3.6-2: the RBM/APRM Control Rod Block Setpoints shall be as
follows: .
a. RBM - Upscale Trip Setpoint Allowable Value
1. £ 0.66W + 35% <0.66W + 387
. 2, =0,66W + 377 =<0.66W + 407

5.a.1 and 5.a.2 shall be used in conjunction with the MCPR limits
specified in Figures 3.2.3-la and 3.2.3-1b, respectively.

't;. APRM-:-Flow Biased Trip Setpoint Allowable Value
£0.58W + 46% =0.58W + 49%

b. APRM and LPRM*#*%* neutron flux noise levels shall be less than three times
their established baseline levels when THERMAL POWER is greatér than the
1limit specified in Figure 3/4.1.1.1-1.

APPLICABILITY: OPERATIONAL CONDITIONS 1* and 2%, except during two loop
. operation,#




ACTION:

»

With no reactor coolant system recirculation loops in operation,
take the ACTION required by Specification 3.4.1.1.1.

With any of the limits specified in 3.4.1.1.2a not satisfied,
take the ACTION required by the referenced Specification.

With the APRM or LPRM### neutron flux noise levels greater than
or equal to three times their established baseline levels when
THERMAL POWER is greater than the limit specified in Figure
3/4.1.1.1-1, immediately initiate corrective action and restore
the noise levels’ to within the required limits within 2 hours by
initiating an orderly reduction of THERMAL POWER to less than or
equal to the limit specified in Figure 3.4.1.1.1-1. Otherwise,
be in at least HOT SHUTDOWN within the next 12 hours.

With one or more jet pumps inoperable, be in at least HOT
SHUTDOWN within 12 hours.

SURVEILLANCE REQUIREMENTS

4.4.1.1.2.1

4,4,1.1.2.2

4.4.1.1.2.3

4.4.1.1.204

Upon entering single loop operation and at least once per 24
hours thereafter, verify that the pump speed in the- operatlng
loop is £ 80% of the rated pump speed. -

With THERMAL POWER greater.than the limit specified . in Figure
3.4.1.1.1-1, determine the APRM and LPRM*** neutron flux noise
levels within 1 hour. Continue to determine the noise levels at
least once per 8 hours and within 30 minutes after the
completion of a THERMAL POWER increase = 5% of RATED THERMAL
POWER.

Within 15 minutes prior to either THERMAL POWER increase
resulting from a control rod withdrawal or recirculation loop
flow increase, verify that the following differential
temperature requirements are met if THERMAL POWER is & 307%%%#
of RATED THERMAL POWER or the recirculation loop flow in ‘the
operating recirculation loop is ® 50%**** of rated loop flow:

a., < 145°F between reactor vessel steam space coolant and
bottom head drain line coolant,

b.##£50°F between the reactor coolant within the loop not in
.+ operation and the coolant in the reactor pressure vessel,
and

c.#H#£50°F between the reactor coolant within the loop not in
operation and operating loop.

a. Establish a baseline APRM and LPRM neutron flux noise value
‘at a point within 5% RATED THERMAL POWER of the 100% rated



rod line with total core flow between 35% and 507 of rated

total core flow during startup testing following each
refueling outage, or

b. In lieu of establishing a single loop operation baseline
value, utilize the value established pursuant to
Specification 4.4.1.1.1.4 if a baseline value is needed to
meet the requirements of Specification 3.4.1.1.2.

4.4.1.1.2.5 The pump discharge valve and bypass valve in both loops shall be

demonstrated OPERABLE by cycling each-valve through at least one
complete -eycle of full travel during each startup** prior to
THERMAL POWER exceeding 257 of RATED THERMAL POWER.

4,4,1,1,2,6 The pump discharge bypass valve in the OPERABLE loop, if not

OPERABLE, shall be verified to be closed at 1east once per 31
days. .

4,4,1.1.2,7 The pump MG set scoop tube electrical and mechanical stop shall

be demonstrated OPERABLE with overspeed setpoints less than or
equal to 102.5 and 105%, respectively, of rated core flow, at
least once per 18 months,

4.4.1.1.2.8 The pump discharge valve and bypass valve in the inoperable

loop, if not OPERABLE, shall be verified to be closed at least
once per 31 days.

K

4.4.1.1.2.9° During single recirculation loop operation, all jet pumps,

including, those in the inoperable loop, shall be demonstrated
"OPERABLE at least once per 24 hours by verifying that no two of
the following conditions occur:#ii

a. The indicated recirculation loop flow in the operating loop
differs by more than 107 from the established single
recirculation pump speed-loop flow characteristics.

bs The indicated total coxe flow differs by more than 10% from
the established total core flow value from single
recirculation loop flow measurements.

¢. The indicated difference-to-lower plenum differential
pressure of any individual jet pump differs from established
single recirculation loop patterns by more than.10%.

4.4,1,1.2,10 The SURVEILLANCE REQUIREMENTS associated with the specifications

*%

k%

referenced in 3.4.1.1.2a shall be followed.

See Special Test Exception 3.10.4.
If not performed within the previous 31 days.
Detectors A and C of one LPRM string per core octant plus detectors

A and C of one LPRM string in the center of the core should be
monitored.
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Initial value. Final value to be determined based on startup ’
testing. Any required change to this value shall be submitted to the
Commission within 90 days of test completion.

See Specification 3.4.1.1.1 for two loop operation requirementé.

This requirement does not apply when the loop not in operation is
isolated from the reactor pressure vessel,

During startup testing following each refueling outage, data shall be
recorded for the parameters listed to provide a basis for '
establishing the. specified relationships. Comparisons of the actual
data in accordance with the criteria listed shall commence upon the
performance of subsequent required surveillances.
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REACTOR COOLANT SYSTEM

JET PUMPS
LIMITING CONDITION FOR OPERATION

3.4.1.2 A1l jet pumps sha]] be OPERABLE.
APPLICABILITY: OPERATIONAL CONDITIONS 1 and Zg*’iukea Lo+k recwadarww lvo(s

are ia ofuahms.

ACTION:

With one or more Jet pumps inoperable, be in at least HOT SHUTDOWN- w1th1n
12 .hours.-

SURVEILLANCE REQUIREMENTS

ok oy ‘ .
‘4.,4.1.2 Each of the above required jet pumps shall be demonstrated OPERABLE
prior to THERMAL POWER exceeding 25% of RATED THERMAL POWER and at’ least once
per-24 hours by determining recirculation loop flow, total core flow and
diffuser-to-lower plenum differential pressure for each jet pump and verifying
that no two of the following conditions occur when the recirculation pumps are
operating at the same speed:

"a.. The indicated recirculation loop flow differs by more than 10% from |
the established pump speed-loop flow characteristics.

b. The indicated total core flow differs by more than 10% from the
established total core flow value derived from recirculation loop
flow measurements.

c. The indicated diffuser-to-lower plenum differential pressure of

any individual jet pump differs from established patterns by more
than 10%.

**SCQ- SPG—CL((CAJ’IOV\ 4’+‘ l. Z 9 G “"3(‘ looft ore.rd'um
rcbw.rc.muc!-s
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REACTOR COOLANT SYSTEM

_ RECIRCULATION PUMPS

LIMITING CONDITION FOR OPERATION

3.4.1.3 Recirculation pump speed mismatch shall be maintained within:

a. 5% of each-other with core flow greater than or equal to 75%
~ of rated core flow.

b. 10% of each other with core flow 1ess than 75% of rated core
f]ow .

APPLICABILITY: OPERATIONAL CONDITIONS 1* and 2%/ "when lwrk recirculation loops
T are ia opu'a.hon .
ACTION:

With the recirculation pump speeds different by more than the specified
Timits, either:

‘a.  Restore the recirculation pump speeds to within the specified limit
within 2 hours, or

b. Declare the recirculation loop of the pump . w1th the s]ower speed not
in-operation and take the ACTION requ1re by .Specification 3.4.1.1.1.

d : ?

SURVEILLANCE REQUIREMENTS

4.4.1.3 Rec1rcu1ation pump speed mismatch shall be ver1f1ed to be within the
Timits at least once per 24 hours.

*See Special Test Exception 3.10.4.

SUSQUEHANNA - UNIT 1 " - "~ 3/44-3.
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SPECIAL TEST excepTions @ ' . @

" 3/4.710.4 RECIRCULATION LObPS

LIMfTING CONDITION-FOR OPERATION

3.10.4 The requirements of Specifications 3.4.1. 1 and 3.4.1.3 may be suspended

for. up to 24 hours for the performance. of: ,\

a. PHYSICS TESTS, provided that THERMAL POWER does not exceed 5% of .RATED
. THERMAL POWER, or .

b, The Startup Test Program.

APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2, dur1ng LPHYSICS TESTS and the
. Startup Test Program.

ACTION:

a. With the above spec1f1ed time limit exceeded, insert all control
rods.

b. With the above specified THERMAL POWER 11m1t‘e£ceeded during PHYSICS
TESTS, immediately place the reactor mode switch in the Shutdown
position. .

SURVEILLANCE REQUIREMENTS

-

4.10.4.1 The time during which the above specified requirement has been
suspended shall be verified to be less than 24 hours at 1east once per hour
during PHYSICS TESTS and the Startup Test Program.

4.10.4.2 THERMAL POWER shall be determined to be less than 5% of RATED THERMAL
POWER at 1east once per hour during PHYSICS TESTS.

SUSQUEHANNA = UNIT 1 -~ "3/410-4 " Amendment No. 24
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*  REACTIVITY CONTROL SYSTEMS

BASES

3/4.1.3 CONTROL RODS

The specification of this section ensure that (1) the minimum SHUTDOWN
MARGIN is maintained, (2) the control rod insertion times are consistent with
those used in the accident analysis, and (3) limit the potential effects of
the rod drop accident. The ACTION statements permit variations from the basic -

requirements but at the same time impose more restrictive criteria for continued .Q
operation. A limitation on inoperable rods is set such that the resultant effect =
on total-rod worth and scram shape will be, kept to a minimum. The requirements
for the various scram time measurements ensure that any indication of systematic .
problems with rod drives will be investigated on a timely.basis.

Damage within the control rod drive mechanism could be a generic problem,
therefore with a control rod immovable because of excessive friction or
mechanical interference, operation of the reactor is limited to a time period
which is reasonable to determine the cause of the inoperability and at the same
time prevent operation with a large number of inoperable control rods.

Control rods that are inoperable for other reasons are permitted to be
taken ot of service provided that those in the nonfully-inserted position are
consistent with the SHUTDOWN MARGIN requirements. .

. The number of control rods permitted to be inoperable could be more- than
the eight allowed by the specification,  but'the occurrence of eight inoperable
rods coyld be indicative of a generic problem and the reactor must be shutdown
for investigation and resolution of the problem.

J{ XN-NF-8¢-/18

the limit sloec?fied in S‘ogc'&u'wwn 2

The control rod system is designed to/bring the reactor subcritical at a

rate fast enough to prevent the MCPR fromJbecoming less than ¥w6€ during the

Rt transient analyzed in . This analysis
shows that the negative reactivity rates resulting from the scram with the
average response of all the drives as given in the specifications, provide th -
required protection and MCPR remains greater than 3867 The occurrence of
scram times longer then those specified should be viewed as an indication of a -

—spstemie problem with the rod drives and therefore the surveillance interval

is reduced in order to prevent operation of the reactor for long periods of
time with a potentially serious problem. .

) The scram discharge volume is required to be OPERABLE so that it will be
available when needed to accept discharge water from the control rods during a
reactor scram and will isolate the reactor coolant system from the containment
when required. .

Control rods.with inoperable accumulators are declared inoperable and
Specification 3.1.3.1 then applies. This prevents a pattern of inoperable .
accumulators that would result in less reactivity insertion on a scram than
has been analyzed even though control rods with inoperable accumulators may
still .be inserted with normal drive water pressure. .Operability of the '
accumulator ensures that there is a means available to ipsert the control rods
even under the most unfavorable depressurization of the reactor.

B
./
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POWER DISTRIBUTION LIMITS

. BASES __° .

JNSERT

‘parameters shown in FSAR—Tatrte—15—6~2 that are input to a

3/4.2.3 MINIMUM CRITICAL POWER RATIO

The required operating 1imit MCPRs at steady state operating conditions.
as specified in Specification 3.2.3 are derived from the established fuel
cladding integrity Safety Limit MCPR of~3=86, and an analysis of abnormal
operational transients. For any abnormal operating transient analysis evalua-
tion with the initial condition of the reactor being at the steady state
operating limit, it is requived that the resulting MCPR does not decrease below

the Safety Limit MCPR at any time during the transient assuming instrument trip -
setting given in Specification 2.2.

To assure that the fuel cladding integrity Safety Limit is not exceeded -
during any anticipated abnormal operational transient, the most limiting tran-.
sients have been analyzed to determine which result in the largest reduction
in CRITICAL POWER RATIOQ (CPR). The type of transients evaluated were loss of
flow, increase in pressure and power, positive reactivity insertion, and coolant
temperature decrease. The limiting transient yields the largest delta MCPR.
When added to the Safety Limit MCPR ef~3=86&, the required minimum operat1ng
1imit MCPR of Specification 3.2.3 is obta1ned and presented in Fgure,3.2.3-1

AN-NF -84 -118 Exyon \-Table

The evaluationgf a given transient begins with th§<§%éfem initial

.transient computer program.

ta"deseribed—in-NEDO-268625°7, The outputs of this’ program along with the
initial MCPR form the input for further analyses of the thermally 11m1t1ng

bundle, .
#n—NEBE-£5&¢§6+%f"The principal result of this evaluation is the reduction
in MCPR caused ?Z/%he transient.

INSERT ';H<f4$

The purpose of the *——faceof of Figure 3.2.3-1 is to define operating limits

at other than rated core f1ow conditions. At less than 100% of rated flow the
required MCPR 1s,the-pvedue%—e#-the-Mc88-and—;ho—K?-£ac=onv—-lho—&?-£ac:a=s

a66ure that the Safety L1m1t MCPR will not be violated during a-flow increase
transient resulting from a motor-generator speed control failure.‘\Fhe-K?—¥ae%e+e

ba—appH-ed—-to—-beth-manua aRd-—attema z 8 oRbYrol—modes, MISGAT®

SUSQUEHANNA - UNIT 1 B 3/4 2-4
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3/4.4 REACTOR COOLANT SYSTEM

'BASES

-«

THERMAL POWER, core flow, and neutron flux noise level 1im1tations‘are
prascribed in accordance with the recommendations of General Electric Service

Information Letter No. 380, Revision 1, "BWR Core Thermal Hydraulic Stability,"
dated February 10, 1984.

An inoperable jet pump is not, in itself, a sufficient reason to declare
a recirculation loop inoperable, but it does, in case of a design-basis~accident,
increase the blowdown area and reduce the capability of reflooding the core;
thus, the requirement for shutdown of the facility with a jet pump 1noperab]e.
Jet pump failure can be detected by monitoring jet pump performance on’'a
prescribed schedule for significant degradation.,

+twe |ew ofua*h-n‘

Recirculation pump speeg£gj§match limits are in compliance with the ECCS
LOCA analysis design criteri The limits will ensure an adequate core flow
coastdown from ewther rec1rcu1at1on 1oop fol1ow1ng a LOCA. "

InSERT Y

In order to prevent undue stress on the vesse] nozzles and bottaom head
region, the recirculation loop temperatures shall be within 50°F of each other
prior to startup of .an idle loop. The loop temperature must also be within
SQ°F of the reactor pressure vessel coolant temperature to prevent thermal '
shock to the recirculation pump and recirculation nozzles. Since the coolant
in the bottom of the vessel is at a lower temperature than the coolant in the
upper regions of the core, undue stress on the vessel would result if the
temperature difference was greater than 145°F.

3/4.4.2 SAFETY/RELIEF VALVES

The safety valve function of the safety/relief valves operdte to prevent
the reactor coolant system from being pressurized above the Safety Limit of
1325 psig in accordance with the ASME Code. A total of 10 OPERABLE safety-
relief valves is.required to'limit reactor pressure to within ASME III
allowable values for the worst case upset transient.

Demonstration of the safety/reljef valve 1ift settings will occur ‘only

during shutdown and will be performed in accordance with the provisions of
Specification 4 0.5.

SUSQUEHANNA = UNIT 1~ B.3/4°4-1 " Amendmént No.29



X. Operation with one reactor recirculation 160p inoperaﬂle'has been”

Y.

evaluated and found acceptable, provided that the unit is operated in
accordance with Specifica;ioq 3.4.1.1.2, o

For single loop operation, the MAPLHGR limits are multiplied by a factor
of 0.8l. Use of this factor in conjunction with the GE high enriched fuel
MAPLHGR is conservative to use as a limit for the Exxon fuel. The
multiplication factor is derived from LOCA analyses initiated from single
loop operation; it maintains the same peak clad temperature margin to the
licensing limit of 2200°F as in two loop operation. ‘

For single loop operation, the RBM and APRM setpoints. are adjusted by a 7%
decréase in recirculation drive flow to account for the active loop drive
flow that bypasses the core and goes up through the inactive loop jet
pumps. - ’

Surveillance on the pump speed of the operating recirculation loop 1is
imposed to exclude the possibility of excessive reactor vessel internals
vibration. Surveillance'on differential temperatures below the threshold
limits on THERMAL POWER or recirculation loop flow mitigates undue thermal
stress on vessel nozzles, recirculation pumps and the vessel bottom head
during: extended operation in the single loop mode. The threshold limits

are those values which will sweep up the cold water from the vessel bottom
head.

In the case where the mismatch limits cannot be maintained during the loop
operation, continued operation is permitted in the single loop mode.
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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS '

2.1 SAFETY LIMITS

THERMAL POWER, Low Pressure or Low Flow

2.1.1 THERMAL POWER shall not exceed 25% of RATED THERMAL POWER with the

reactor vessel steam dome pressure less than 785 psig or core flow lesg,than
10% of rated flow.

APPLICABILITY: OPERATIONAL CONDITIONS-1 and 2,
ACTION:

-

with THERMAL POWER exceeding 25% of RATED THERMAL POWER and "the reactor vessel
steam dome pressure less than 785 psig or core flow iess than 10% of rated flow,

be in at least HOT SHUTDOWN within 2 hours and comply with the.requirements of
Specification 6.7.1.

THERMAL POWER. High Pressure and !ligh Flow

2.1.2 The MINIMUM CRITICAL POWER RATIO (MCPR) shall not be less than 1.06"'

with the reactor vessel steam dome pressure greater than 785 psig and core
flow greater than 10% of ratad flow.

e

APPLICABILITY: GPERATIONAL CCiidITIONS 1 and 2.
ACTION: ' _ ’

With MCPR less than l.OG‘EnH the reactor vessel steam dome pressure greater
than 785 psig and core flow greater than 10% of rated flow, be in at least HOT
SHUTDOWN within 2 hours and comply with the requirements of Specification 6.7.1.

REACTOR COOLANT SYSTEM PRESSURE

2.1.3 The reactor coolant system pressure, as measured in the reactor vessel
steam dome, shall mot exceed 1325 psig. '

-—

APPLICABILITY: OPERATIONAL CONDITIONS 1, é. 3 and 4.
ACTION: )

With the reactor coolant system pressure, as measured in the reactor vessel
steam dome, above 1325 psig, be in at least HOT SHUTDOWN with reactor coolant
system pressure less than or equal to 1325 psig within 2 hours and comply
with the requirements of Specification 6.7.1.

% See S‘:e&(:cgdfm 3. 00,20 for “..sjl(. loos ofcm‘;n fC_&u:remc'd'.
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TABLE 2.2.1-1

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS

FUNCTIONAL UNIT

1.

9.
10.

11.
12.

Intermediate Range Monitor, Neutron Flux-High .

Average Power Range Monitor:

a.- Neutron Flux-Upscale, Setdown

b. Flow Biased Simulated Thermal
Power-Upscale °*
1) Flow Biased

2) High Flow Clamped
c.. Neutron Flux-Upscale

d. Inoperative
Reactor Vessel .Steam Dome Pressure - High
Reactor Vessel Water Level -~ Low, Level 3

Main Steam Line Isolation Valve - C]osur;
Main Steam Line Radiation - High

Drywell Pressure - High

Scram Discharge Volume Water Level - High
a. Level Transmitter
b. Float Switch

Turbine Stop Valve - Closure.

‘Turbine Control Valve Faqt Closure,
Trip 0il Pressure - Low

Reactor Mode Switch Shutdown Position
Manual Scram

. * XSee Bases Figure B 3/4 3-1.
ot s See Speé&«'cak:m 3.4.0).2.a -f;f ;:Rgic IOop‘:'onm}V:'h rcgu.&meﬂh‘,

TRIP SETPOINT

< 120/125 divisions
of full scale

15% of RATED THERMAL POWER

.

In

3
0.58 Wi59%, with
maximum of
< 113.5% of RATED
THERMAL POWER

< 118% of RATED THERMAL POWER

A DIA

NA
1037 psig

13.0 inches above
instrument zero*

< 10% closed

< 3.0 x full power
background

< 1.72 psig

Iv A

88 gallons.
88 gallons

5.5% closed*

IA IAIA

500 psig

1v

NA
NA

A A

ALLOWABLE
VALUES

< 122/125 divisfons
of full scale

< 202 of RATED
THERMAL POWER

0.58 mszx*fw_ig.

maximum of
115.5% of RATED
THERMAL POWER

< 120% of RATED
THERMAL POWER

NA .
< 1057 psig

> 11.5 inches above
instrument zero

< 11X closed

< 3.6 x full power
background .

1.88 psig

Ia

88 gallons.
88 gallons

7% closed

Ia IAIA

iv

460 psig

"~ HNA

NA
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2.1 SAFETY LIMITS ‘

BASES

2.0 .INTRODUCTION

The fuel cladding, reactor pressure vessel and primary system piping
are the principal barriers-to the release of radioactive materials to the
- environs. Safety Limits are established to protect the integrity of these
_ barriers during normal plant operations and anticipated transients. The fuel
cladding integrity Safety Limit is set such that no fuel damage is calculated
to. occur if the limit is not violated. Because fuel damage is not directly

.abservable, a step-back approach is used to establish a Safety Limit such that
the MCPR is not less than“i: MCPR greater than 1+86”/represents a conser~

vative margin relative to the conditions required to maintain fuel cladding
integrity. The fuel cladding is one of the physical barriers which separate
the radicactive materials from the environs. The integrity of this cladding
barrier is related to its relative freedom from perforations or cracking.
Although some corrosion or use related cracking may occur during the life of
the cladding, fission product migration from this source is incrementally |
cumulative and continuously measurable. Fuel cladding perforations, however,
can result from thermal stresses which occur from reactor operation signifi-
cantly above design conditions and the Limiting Safety System Settihgs. While
fission product migration from cladding perforation is just as measurable as
that from use related crackirg, the thermally caused cladding perforations
signal a threshold beyond which still greater thermal stresses may cause gross
rather than incremental cladding deterioration. Therefore, the fuel cladding
Safety Limit is defined with a margin to the conditions which would produce
onset of transition boiling, MCPR of 1.0. These conditions represent a

significant .departure from the condition intended by design for planned -
operation.

+he SféétfiCJ limit

2.1.1 THERMAL POWER, Low Pressure or Low Flow-

The use of the GEXL correlation is not valid for all.critical power
calculations at pressures below 785 psig or core flows less than 10% of rated
flow. Therefore, the fuel cladding integrity Safety Limit is established by
other means. This is done by establishing a limiting condition on core
THERMAL POWER with the following ‘basis. Since the pressure drop in the bypass
ragion is essentially all elevation head, the core pressure drop at low power
and ‘flows will always be greater than 4.5 psi. ~ Analyses show that with-a
bundle flow of 28 x 103 1bs/hr, bundle pressure drop is nearly independent of
bund1€ power and Has a value of 3.5 psi. Thus, the bundle flow with a 4.5 psi

"driving head will be greater than 28 x 102 1bs/hr. Full scale ATLAS test data
taken at pressures from 14.7 psia to 800 psia indicate that the fuel assembly -~
critical power at this flow is approximately 3.35 MwWt. With the design
peaking factors, this corresponds to a THERMAL POWER of more than 50% of RATED
THERMAL POWER. Thus, a THERMAL POWER 1imit of 25% of RATED THERMAL POWER for
reactor pressure below 785 psig s conservative.

SUSQUEHANNA = UNIT 2 - ‘ . B 2-1
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DELETE THis . TABLE

Quantity
Feedwater Rlow
AN

Feedwater Tembqifture

. Reactor Pressure >
Core Inlet Temper;:b¥g

Core Total Flow

Channel Flow Area

Friction Factor Multiplier

Channel Friction Factor

Multiplier
TIP Readings
R Factor

Critical Power

Bases Table B2.1.2-1
UNCERTAINTIES USED IN THE DETERMINATION

OF THE FUEL CLADDING SAFETY LIMIT*

Standard
Deviation o
% of Point) ‘
].}
.76
0.5.
© 0.2
2.5
3.0

10.0

N,
\,

5.0
6.3
1.5

SUSQUEHANNA = UNIT 2 B 2-3

*The dncertainty analysis used to establish the core wide Safety Limit MCPR is
baséd on the-assumption of quadrant power symmetry for the reactor coxg.
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3/4.2 " POWER OISTRIBUTION LIMITS

3/4.2.1 AVERAGE PLANAR LINEAR HEAT GENERATIO& RATE

LIMITING. CONDITION FOR OPERATION

- 3.2.1 A1l AVERAGE PLANAR LINEAR HEAT GENERATION RATES (APLHGRs) for each type

- of fuel as a function of AVERAGE PLANAR EXPOSURE shall not exceed the limits
shown in Figures 3.2.1*1, 3.2.1-2, and 3.2.1-3.%

APPLICABILITY OPERATIONAL CONDITION 1, when THERWAL POWER 1is greater than or
equal to 255 of RATED THERMAL POWER.

ACT-ION:
With an APLHGR exceeding the limits of Figure 3.2.1-1, 3.2.1-2, or 3.2.1-3,
initiate corrective action within 15 minutes and restore APLHGR to within the

required limits within 2 hours or reduce THERMAL POWER to less than 25% of
BATED THERMAL POWERD within the next 4 hcurs:

, SURVEILLANCE REOUIREMENTS’

4,2.1 A1l APLHGRs shall ‘be verified to .be equal to or less than the limits
detarmined from Figures 3.2.1-1, 3.2.1- 2 and 3.2.1-3:

a. At least once per 24 hours,

b. Within 12 hours after completion of a THERMAL POWER increase of at -
least 15% of RATED THERMAL POWER, and

c. Initially and at least once per 12 hours when the reactor is
operating with a LIMITING CONTROL ROD PATTERN for APLHGR. .

d. The'provisions of Specification 4.0.4 are not app11cab1e.

. N .cv\ ‘ .a ud' .
* See s_pec\_‘fcoh'm 301020 for S“‘J"’ (°°f oferot: Fezu Foments

SUSQUEHANNA = UNIT. 2 3/4 2-1
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POWER DISTRIBUTION LIMITS

3/4.2.2 APRM SETPOINTS

LIMITING CONDITION FOR OPERATION

3.2.2 The APRﬂ flow biased simulated thermal power-upscale scram trip setpoint
(S) and flow biased neutron flux-upscale gontrol rod block trip setpoint (SRB)
shall be established according to the following relationships:

Trip Setgpint#F . Allowable Value*ﬁ
S < (0.58W + 59%)T S < (0.58W + 629)T
SRB < (0.58W + SO0R)T SRB < +(0.58W + 53%)T

where: S and S,, are in percent of RATED THERMAL POWER,
W = Loop recirculation flow as a percentage of the loop recirculation
flow which produces a rated core flow of 100 million lbs/hr,
T = Lowest value of the ratio of FRACTION:OF RATED THERMAL POWER
divided by the MAXIMUM FRACTION OF LIMITING POWER DENSITY. T is
always less than or equal to 1.0. .

APOL:ICASILITY: GOPERATICMAL CONDITION 1, when THERMAL POWER is greater than or
equal to 255 cf RATED THERMAL POWER.

ACTION: . g

With the APRM flow biased simulated thermal power-upscale scram trip setpoint
and/or the flow biased neutron flux-upscale control rod block trip setpoint
less conservative than the value shown in the Allowable Value column for S or
Sp=, a5 above determined, initiate corrective action within 15 minutes and
agﬁust S and/or SRB to be consistent with the Trip Setpoint value* within

2 hours or reduce THERMAL POWER to less than 25% of RATED THERMAL POWER within
the next 4 hours. ‘

SURVEILLANCE REQUIREMENTS

4.2.2 The FRTP and the MFLPD shall be determined, the value of T calculated,
and the most recent actual APRM flow biased simulated thermal power-upscale
scram and flow biased neutron flux-upscale control rod block trip setpoints
verified to be within the above limits or adjusted, as required:

a. At least once per 24 hours,

b. Within 12 hours after completion of a THERMAL POWER increase of at
least 15% of RATED THERMAL POWER, and

¢. Initially and at least once per 12 hours when the.reactor is operating
with MFLPD greater than or equal to FRTP. ) .

.d. The provisions of Specification 4.0.4 are not applicable.

-

*With MFLPO greater than the FRTP during bower ascension up to 90% of RATED THERMAL

POWER, rather than adjusting the APRM setpoints,.the APRM gain may be adjusged

such that APRM readings are greater than or equal to 100% times MFLPD, provided
that the adjusted APRM reading does not exceed 100X of RATED THERMAL POWER, the
required gain adjustment increment does not exceed 10% of RATED THERMAL POWER,

and a notice of the-adjustment is posted on the reactor control panel.

-

SUSQUEHANNA - UNIT 2 3/4 2-5 . .
# See S‘,ec:-cu':c&{;ns' .?.‘f.l-l-z.q_ Lo 51;\315 /oo, chraa"n- I’ogmf s -




.

MIN@UM CRITICAL POWER RA®O (MCPR)

s

33

1.42

1.20

SRR
etolototle
e®%
tatote

b .

Tele .:o

edetolotetapare

..
agegsserche

D
.
.
.
. e
s m
. e
s
. .
- aem
. [
w-e - sem .
. . . e
. . . 8 .
oo wesfedam seta
. . . e .
oo DIy EXT R e
. . " . .
. o e XXX sse
. . . e .
.o sjavewen s
. “ . .
. . o
.o .
. 13

» w
oletatotote
it .

14

Seeswen
IR

-
.

.l safe
. [y
e ssefe
. .
- o seals
r4 .

. [

-
[

VERSUS 7 AT RATED FLOW*

v e
.

ejosopopngpe
. .

gefegege

Selofabotan,
.

o3ed

-8

.

]
egegege
s .

[ LI T T ¥ 3
=2

adee
«den
[

r@sebedeves

etebats

cdee
.

0.7 0.8 0.9

0.6

0.5

— RPT Operable
ypass Operable

RPT And Main Turbine Bypass Operable

gEocC

Main Turbine B

Main Turbine Bypass Inoperable

Curve A:
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TRIP FUNCTION

10

d

ROD BLOCK MONITOR _
Hpoertel - nisern

b.  Inoperative —sdrogas

c. Downscale

APRM
a. Flow Biased Neutra

. Flux - Upsca.le#
b. Inoperative
c. Downscale .
d. Neutron Flux - Upscale

Startup
SOURCE RANGE MONITORS

‘a. Detector not full in

b. * Upscale
c. Inoperative
d. Downsca)q

INTERMEDIATE RANGE MONITORS

a. Detector not full in
b. Upscale

c. Inoperative

d. - Downscale

SCRAM DISCHARGE VOLUME
a. Hater Level - High

TABLE 3.3.6-2

CONTROL™ ROD BLOCK INSTRUMENTATIOH SETPOINTS

ettt
;ﬁﬁ

1RIP SETPOINT

> §/125 divisions of-full scale

< 0.58 W + 50%*
HA -
> 5% of RATEG THERMAL. POWER

< 12X of RATED THERMAL POWER

NA 5
< 2 x 107 cps
NA :
> 0.7 cps**

NA

< 108/125 divisions of full-scale
NA

> 5/125 divisions of full scale

< 44 gallans -

REACTOR COOLANT.SYSTEM RECIRCULATION FLOW

a. Upscdle

b.  Inoperative

c. Comparator.
’

< 108/125 divisions of full scale
FiA *
< 10% flow deviation

"

ALLOWABLE VALUE

;;ﬁA -

> 3/125 of divisions ful) scale

< 0.58 W + 53%8.°
NA
> 3X of RATED: THERMAL POWER

< 14X of RATED -THERMAL POWER

HA 5

<4 x 10 cps
HA

>°0.5 cps**

NA

< 110/125 divisions of full scale
HA )

> 3/125 divisions of full scale

.

'g 44 gallons

< 111/125 divisions of full scale

HA
< 11X flow deviation

*The Average Power Range Monitor rod block function is varied as a function of vecirculation loop flow

(W).

The trip setting of this function must be maintained in accordance with Specification 3.2.2.

*Provided signal-to-noise ratio is > 2. Otherwise, 3 cps as trip setpoinL and 2.8 cps for allowable value.
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3/4.4 REACTOR COOLANT SY&rtM

. '3/6.4.1 RECIRCULATION SYSTEM ®

“RECIRCULATION LOOPS' - TWo loos orcratiod

LIMITING CONOITION FOR_OPERATION

3.4.1. 1.1 Two reactor-coolant system recirculation loops shall be in opera»1on

and:

Total core flow shall be greater than or equal to 45 m1111on 1bs/hr,
or

‘THERMAL POWER sha]] be 1ess than or ‘equal to .the 11m1» specified in
Figure Sebededesd, 3.<.(.0./=/

APPLICABILITY: OPERATIONAL CONDITIONS 1* and 2*/&#.:(1’ duriag ,.,‘3(; ’oof_ftm-*---s.#

wnlmﬂu net 12 hours, cither comply wivh he Single -loop optratien rcb....-u..e..,u of S'I,“.f.ca.f... )
3. * (c, 2,00

With one ctor coolant system recirculaticn loop not in operation, ¥
" : -Lor . — e

: G " be in
at least HOT ‘SHUTDOWN, weitirtrretiramrrespeifetromrrs, ,
With no reactor coolant system recirculation loops in operaticn,
immediately initiate an orderly reduction of THERMAL POWER to less
than or equal to the limit speci ied in Figure 3=4===—3 and initiste

measures to place the unit in at least STARTYUP withinf6 hours and in
HOT SHUTDOWN within the next 6 hours. 3.4 t0. 0=

"With two reactor coolant system recirculation loops in cperation and
total core flow less than 45 million 1bs/hr and THERMAL PGW<s areater

thdn the 1imit specified in:Figure, 3+4rtri-i:.

3.4 0.0~
1. Reduce- THERMAL POWER %o less/than gr!equal to the limit soec1f1ed

in Figure Smdedmd=3, or
2. Increase cors flow to greater than 45 million_lbs/hr, or

Determine the APRM and LPRM*** peutron flux noise levels within
1 hour, and:

a) If.the APRM and LPRM*** neutron flux noise levels are 1ess
than three times their.established baseline levels, continue
to determine the noise levels at least once per 8 hours and
within 30 minutes after the completion of a THERMAL PCWER
jncrease of at least SX of RATED THERMAL POWER, or

b)  If the APRM cr LPRM*** neutron flux-noise levels are greater
*than or equal %o three times their established baseline
levels, 1mmed1at°1y jnitiate corrective action and restore
the noise levels to within the required limits within 2 hours
by increasing core flow to greater than 45 million 1bs/hr,
and/cr by initiating an orderly reduction of THERMAL POWER
to less than or equal to the limit specified in Figure
it 3 Y 1~

(%)

*See Special Test Exception 2.10.4.
Detectors A and C of.one LPRM string per core octiant p]us detectors A and C
of one LPRM string in the .center of the core should '‘be monitored.

ﬂSﬂ- Sp“‘('&d’ux 3‘{‘('102 0 Sujlc. (oo‘v ore.ro#-m re%u-fem.w: .
SUSQUEHANNA - U‘I"‘ 2 . 3/4 4- 1 -, Amendment HNo. 2
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SURVEILLANCE REQUIREMENTS

4:4.1.1.1,] Each pump discharge valve and bypass valve shall be demonstrated
OPERABLE by cycling each valve through at least one complete cycle of full
travel during each 'startup** prior to THERMAL POWER exceeding 285% of RATED
THERMAL PQOWER.

4.4 0002

“ed=drir2  Each pump discharge bypass valve, if not OPERABLE, sha]] be verified

to be closed at least once per 31 days.
440003 .

. b=#r=2T23  Each pump MG set scoop tube electrical and mechan1ca] stop shall be

demonstrated OPERABLE with overspeed: setpoints less than or equal to 102.5 -
and 10S%, respectively, of rated core flow, at least once per 18 months.
£4-1.4.1.¢ ,
Geedueieeioed  Establish a baseline APRM- and LPRM™™ neutron flux noise value at

a point within 5% RATED THERMAL POWER of the 100% rated rod line with totsl
core flow between 35%"and SO0X of-rated total core flow during startup testing
following each refueling outage.

**If not performed.within the previous- 31 days



Wm.m.x»nm WiTH New  fleue 2.4.0L1.0=

-

Core Flow (% RATED)

Figure 3.4.1.1-1
THERMAL POWER LIMITATIONS

v
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Figure 3.4.1.1.1-1 |
THERMALQPOWER LIMITATIONS
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"REACTOR COOLANT SYSTEM

RECIRCULATION LOOPS - SINGLE LOOP OPERATION

LIMITING CONDITION FOI.{ OPERATION

3.4.1.1.2

One reactor coolant recirculation loop shall be in operation
with the pump speed £90% of the rated ‘pump speed, and

a.. the following revised specifica:tion limits shall be followed:

1.

N 2.

Specification 2.1.2: the MCPR Safety Limit shall be increased to
1.07.

follows:

Table 2.2.1-1: the APRM Flow-Biased Scram Trip Setpoints- shall be as
Trip Setpoint Allowable Value
2£0.58W + 55% £0.58W + 58%.

Specification 3.2.1: the MAPLHGR limits shall be the limits specified
in Figures 3.2.1-1, 3.2,1-2, and 3.2.1-3, multiplied by 0.81l.

Specification 3.2.2: the APRM Setpoints shall be as follows:

Trip Setpoint Allowable Value
S =£(0.58W + 55%)T S =(0.58W + 58%)T
SRB € (0.58W + 46%)T SRB-._‘.(O.SSW + 49%)T
Table 3.3.6-2: the RBM/APRM Control Rod Block Ser:i)oints shall be as
follows:
a. RBM - Upscale Trip Setpoint Allowable Value
1. %0.66W + 35% =0.66W + 38%
- 2. =0.66W + 37% =0,66W + 407

b-.

5.a.1 and 5.a.2 shall be used in conjunction with the MCPR limits
specified in Figures 3.2.3-la and 3.2.3-1b, respectively.

APRM~Flow Biased Trip Setpoint Allowable Value
=0.58W + 467 =0.58W + 49%

b. APRM and LPRM*** neutron flux noise levels éhall be less than three times
their established baseline levels when THERMAL POWER is greater than the
limit specified in Figure 3/4.1.1.1-1,

APPLICABILITY: OPERATIONAL CONDITIONS 1* and 2%, except during two loop

ACTION:

a.

operation.#

With no reactor coolant system recirculation loops in operation,
take the ACTION required by Specification 3.4.1.1.1.



With ény of the limits specified in 3.4.1.1.2a not satisfied,
take .the ACTION required by the referenced Specification.

With the APRM or LPRM*** neutron flux noise levels greater than
or equal to three times their established baseline levels when
THERMAL POWER is greater than the limit specified in Figure
3/4.1.1.1-1, immediately initiate corrective action and restore
the noise levels to within the required limits within 2 hours by

- initiating an orderly reduction of THERMAL POWER to less than or

equal to the limit specified in Figure 3.4.1.1.1-1, Otherwise,
be in at least HOT SHUTDOWN within . the next 12 hours.

With one or more jet pumps inoperable, be in ‘at least HOT ’ i
SHUTDOWN within 12 hours, ]
|
l
1

SURVEILLANCE REQUIREMENTS

4.4.1..1.2.1

4.4.1.1.2.2

4.4,1.1.2.3

4.4.1.1.2.4.

Upon entering single loop operation and at least once per 24 ‘
hours thereafter, verify that the pump speed in the operating |
loop is £907 of the rated pump speed.

With THERMAL POWER greater than the limit specified in Figure
3.4.1.1.1-1, determine the APRM and LPRM#*#** neutron flux noise
levels within 1 hour. Continue to determine the noise levels at
least once per 8 hours and within 30 minutes after the
completion of a THERMAL POWER increase 25% of RATED ‘'THERMAL °~

POWER.

Within 15 minutes prior to either THERMAL POWER increase
resulting from a control rod withdrawal or recirculation loop
flow increase, verify that the following differential .
temperature requirements are met if THERMAL POWER is &£ 307****
of RATED THERMAL POWER or the recirculation loop flow in the
operating recirculation loop is £ 50%**** of rated loop flow:

a. <£145°F between reactor vessel steam space coolant' and
bottom head drain line coolant,

b.## €50°F between the reactor coolant within .the loop not in
operation and the coolant in the reactor pressure vessel,
and

c.i/# %50°F between the reactor coolant within the loop not in
operation and operating loop.

a. Establish a baseline APRM and LPRM neutron flux noise value
at a point within 5% RATED THERMAL POWER of the 100% rated
rod line with total core flow between 357% and 50% of rated
total core flow during startup testing following each
refueling outage, or



b.” In lieu of establishing a single loop operation baseline
value, utilize the value established pursuant to

Specification 4.4.1.1.1.4 if a baseline value is needed to

meet the requirements of Specification 3.4.1.1.2,

4,4,1,1,2.5 The pump discharge valve and bypass valve in both loops shall be

demonstrated OPERABLE by cycling each valve through at least one
complete .cycle of full travel during each startup** prior to
THERMAL POWER egceeding 257 of RATED THERMAL POWER.

4.4,1.1.2.6 The bump discharge bypass valve in the OPERABLE loop, if not

. OPERABLE, shall be verified to be closed at least once per 31
days. ‘

4.4,1.1.2.7 The pump MG set scoop tube electrical and mechanical stop” shall

be demonstrated OPERABLE with overspeed setpoints less than or
equal to 102.5 and 105%, respectively, of rated core flow, at
least once per 18 months, ‘

4,4.1.1.2.8 The pump discharge valve and bypass valve in the inoperable

loop, if not OPERABLE, shall be verified to be closed at least
once per 31 days.

4.4.1.1.2.9 During single recirculation loop operation, all jet pumps,

including those in the .inoperable loop, shall be demonstrated
OPERABLE at least once per 24 hours by verifying that no two of
the following conditions occur:##i

a. The indicated recirculation loop flow in the operating loop
differs by more than 10% from the established single
recirculation pump speed-loop flow characteristics.

b. The indicated total core flow differs by more than 107 from
the established total core flow value from single
recirculation loop flow measurements.

c. The indicated difference-to-lower plenum differential
pressure of any individual jet pump differs from established
single recirculation loop patterns by more than 107’

4,4.1.1,2,10 The SURVEILLANCE REQUIREMENTS associated with the specifications

%%

kk%k

kkk%k

referenced in 3.4.1.1.2a2 shall be followed.'

See Special Test Exception 3.10.4.

If not performed within the previous 31 days.

Detectors A and C of one LPRM string per core octant plus detectors
A and C of one LPRM string in the center of the core should be
monitored. '

Initial value. Final value to be determined based on startup

., testing. Any required change to this value shall be submitted to the

Commission within 90 days of test completion.

.~“  ‘ “. -
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See Specification 3.4.1.1.1 for two loop operation réquirements.

This requirement does not apply when the loop not in operation is
isolated from the reactor pressure vessel,

During startup testing following each refueling outage, data shall be
recorded for the parameters listed to provide a basis for
establishing the specified relationships. Comparisons of the actual
data in accordance with the criteria listed shall commence upon the

‘performance of subsequent required surveillances.
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REACTOR COOLANT SYSTEM

JET PUMPS _
LIMITING CONDITTON FOR OPERATION

3.4.1.2 A1l jet pumps shall be OPERABLE.:

APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2(°’Luﬁpa bott Feciredotin loops’
acTion: | e moperhi

With one:or more jet pumps imoperable, be in at least HOT SHUTDOWN within
12 hours. ‘

.

SURVEILLANCE REQUIREMENTS

4.4.1. ZQEE;ch of the above required jet pumps shall be demonstrated OPERABLE
prior to THERMAL PQWER exceed1ng 25% of RATED THERMAL POWER and at least onca
per 24 hours* by determining recirculation loop flow, total core flow and
diffuser-to~lower plenum differential pressure for each jet pump and. verifying

that no two of the following conditions occur when the recirculation pumps are .

operat1ng at the same speed:

a. The indicated recirculation loop flow differs by more than 10% from
the established pump speed-loop flow characteristics. .

b. The indicated total core flow differs by more than 10% from the
estahlished total core flow value derived from recirculation loop
flow measuraments.

c. The indicated diffuser-to-lower plenum differential pressure of
any individual jet pump differs from established patterns by more
than 10%.

*During the startup test program data shall be recorded for the parameters
listed to provide a basts for’ estab11sh1ng the specified relationships.
Comparisons of the actual data in accordance with the cr1ter1a 11s~ed shall
commence upon the conclusion of the startup test program

.)(-)& Sae Speccﬁc..t.m 4.4.0.4.2.9° ~,fm- fcnjle /co,, °/’e"“""" rczmrwx .
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REACTOR COOLANT SYSTEM
RECIRCULATION -PUMPS

LIMITING CONDITION FOR OPERATION

3.4.1.3 Recirculation pump speed mismatch shall be maintained withing.

a. 5% of each other with core flow greater than or equal to 75%
of rated core flow.

b. 10% of each other with core flow Yess than-75% of rated core
f1ow.

APPLICABILITY: OPERATIONAL CONOITIONS 1* and 2% whea /,wwf/v reccrcwfwh'h
/ . )
ACTION: o8ps Are tn 077&&:}1 ~

With the recirculation pump speeds different by more than the specified
limits, either:

a. Restore the recirculation pump speeds to within the specified limit
within 2 hours, or

b. Declare the recirculation Toop of the pump with the slower speed not
in operation and take the ACTION required by Specification 3.4.1.1.1.

-SURVEILLANCE REQUIREMENTS .

4.4.1.3 Recirculation pump speed mismatch shall be verified to be within the
1imits at least once per 24 hours.

-

*See Special Test Exception 3.10.4.

- SUSQUEHANNA = UNIT 2 '3/4 43
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SPECIAL TEST EXCEPTIONS

3/4.10.4 RECIRCULATION LOOPS

LIMITING CONDITION FOR OPERATION

3.10.4 The requirements of Specifications 3. 4 1. 1land 3.4.1.3 may be suspended
for up to 24 hours for the performance of: , +

a. PHYSICS TESTS,’ prov1ded that THERMAL POWER does not exceed 5% of RATED
THERMAL POWER,. or

- b.  The Startup Test Program. " !

-

APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2, during PHYSICS TESTS an& the
Startup Test Program. ,

ACTION: ; *

a. With the above specified time limit exceeded, insert all control
rods. _

b. With the above specified THERMAL POWER limit exceeded during PHYSICS

TESTS, immediately place the reactor mode switch in the Shutdown
position. .

SURVEILLANCE REQUIREMENTS

4.10.4.1 The t1me during which the above specified requ1rement has been
suspended shall be verified to be less than 24 hours "at least once per hour
dur1ng PHYSICS TESTS and the Startup Test Program.

4.10. 4 2 THERMAL PQOWER shall be determined to be less than 5% of RATED THERMAL .

POWER at least once per hour dur1ng PHYSICS TESTS

CHEAIICLIAMMA - 1IMTT . a/A 10-4 ' Amendmé'nt No. 2?2



Stematic

Y

REACTIVITY CONTROL SYSTEMS

m——

BASES

3/4.1.3 CONTROL RODS

The specification of this section ensure that (1) the minimum SHUTDOWN
MARGIN is maintained, (2) the control rod insertion times are consisteht with
those used in the accident analysis, and (3)-limit the potential effects of
the.rod drop accident. The ACTION statements permit variations from the basic
requirements but at the same time impose more restrictive criteria for continued
operation. A limitation on inoperable rods is set such that the resultant effect
on total rod worth and scram shape will be kept to a minimum. The requirements
for the various scram time measurements ensure that any indication of systematic
problems with rod drives:will be investigated on a timely basis.

Damage within the control rod drive mechanism could be a generic problem,
therefore with a control rod immovable because of excessive friction or
mechanical interference, operation of the reactor is limited to a time period
which is reasonabie to determine the cause of the inoperability and at the same
time prevent operation with a large number of inoperable control rods.

. £
- A
Control rods that are inoperable for other reasons are permitted to be :§ ~
taken out of service provided that those in the nonfully-inserted position are % ™
consistent with the SHUTDOWN MARGIN requirements. - EL $
. e ';_.
The numbar of control rods germitted to be inoperable could be more than- .$-

the eight a]]oyed.by the specification, but the occurrence of eight inoperable
rods could be indicative.of a generic problem and the reactor must be shutdown
vor investigation and resolution of the problem.

' 'f/)C /l:"ll.f' S
Spcc.c{c

The control rod system is designed to bring the reactor subcritical at a
rgtg fast enough to prevent the MCPR from becoming less than <86/during the
limiting power transient analyzed in Section 15.1 of the FSAR. This analysis
shows that the negative reactivity rates resulting from the scram with the *
average response of all the drives as given in the specifications, provide the [
required protection and MCPR remains greater than 3-6&/ e occurrence of ’

scram times longer then those specified should be viewed as an indicatjon of a

——-systemte problem with the rod drives and therefore the surveillance interval
_ 1s reduced in order to prevent operation of the reactor for long periods of

time with a potentially serious probienm.

The scram discharge volume is required to be OPERABLE so that it will be
available when needed to accept discharge water from the control rods during a

reactor scram and will isolate the reactor coolant system from the containment °
when required. .

“Control rods with inoperable accumulators are declared inoperable and

Specification 3.1.3.1 then applies.- This prevents a pattern of "inoperable

accumulators that would result in less reactivity insertion on a scram than

has been analyzed even though control rods with inoperable accumulators may

sti1l be inserted with normal drive water pressure. Operability of the. .
accumulator ensures that there is a means available to insert the control rods L
even under the most unfavorable depressurization of the reactor.

SUSQUEHANNA = UNIT 2 B 3/4 1-2
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POWER DISTRIBUTION LIMITS
BASES

3/4.2.3 MINIMUM CRITICAL POWER RATIO

The requ1red operating limit MCPRs at steady state operating conditions
as specified in Specification 3.2.3 are derived from the established fuel
cladding integrity Safety Limit MCPR -£3+86, and an ana]ys1s of abnormal
operat1ona] transients. For any abnormal operat1ng transient analysis evalua-
tion thh the initial condition of the reactor being at the steady state
operating limit, it is required that the resulting MCPR does not decrease below

the Safety Limit MCPR at any time dur1ng the transient assuming instrument trip
setting given in Specification 2.2.

To assure that the fuel cladding integrity Safety Limit is not excéeded
during any anticipated abnormal operational transient, the most limiting tran-
sients have been analyzed to determine which result in the largest reduction
in CRITICAL POWER RATIO (CPR). The type of transients evaluated were loss of
flow, increase in pressure and power, positive reactivity insertion,. and coolant
temperature decrease. The 11m1t1ng transient yields the largest deita MCPR.
When zddad %0 the Safety Limit MCPR odmlese, the reguired minimum operating.
Timit MCPR of Specification 3.2.3 is obtained and presented in Figure 3.2.3-1.

The evaluation of a given transient begins with the system initial
“*anaters shown in FSAR Table 15.0-2 that are input to a GE-core dynamic behavior
transient computer prodram. The code used to evaluate pressurization events

is described in N DO-;~154( ) and the program.used in nonpressurization events ~

is,dnscr1bed in N:DO 10802(2) The outputs of this program along with the
initial MCPR form the input for further analyses of the thermally limiting
bundle with the singie channel tran51ent therﬁal hydraulic TASC code described

“in NEDE-25149(4) The principal result of this’ eva]uatlon is the reduction
in MCPR caused by the transient,

The purpose of the K¢ factor of F\gure 3.2.3-1 is to define operating limits

at other than rated core flow conditions. At -less than 100% of rated flow the
required MCPR is the product of the MCPR and the Kf factor. The Kf factors

assure that the Safety Limit MCPR will not be violated during a flow increase
transient resulting from a motor-generator speed control failure. The Kf factors

may be applied fo both manual and automatic flow control modes.

* The Kf factor values shown in F1gure 3.2.3-1 were devioped generically
. and are applicable to all BWR/2, BWR/3 and BWR/4 reactors.” The Kf factors were

derived using the flow control line corresponding to RATED THERMAL POWER at )
‘rated core flow.

For the manual flow control mode, the K factors were calculated such that
for the maximum flow rate, as limited by the pump scoop tube set point and
the correspond1ng THERMAL POWER ‘along the rated flow control line, the limiting
bundle's relative power was adjusted until the MCPR changes with dtfferent
core flows. The ratio of the MCPR calculated at a given point of core flow,
divided by the operat1ng 1imit MCPR, determines the Kf

SUSQUEHANNA = UNIT 2 B 3/4 2-4.
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3/4.4 REACTOR COOLANT SYSTEM

BASES

1 3/4.4.1 RECIRCULATION SYSTEM

INSERT X

THERMAL POWER, core flow, and neutron flux noise level limitations. are
prescribed in accordance with the recommendations of General Electric Service
Information Letter No. 380, Revision 1, "BWR'Core Thermal Hydraulic Stability,"
dated February 10, 1984.

. . . |
An inoperable jet pump is not, in itself, a sufficient reason to declare

a recirculation loop inoperable, but it does, in case of a design basis accident,

increase the blowdown area and reduce the capability of reflooding the core;

thus, the requirement for shutdown of the facility with a jet pump inoperable.

Jet pump failure can be detected by monitoring jet pump performance on a

prescribed schedule ‘for significant degradation. .

or twWo |oop operation.
Recirculation pump speed/mismatch limits are in compliance with the ECCS
LOCA analysis design criteri The 1imits will ensure an’ adequate core flow.
coastdown from either’recirculation loop following a LOCA.* IsERr X

. - In order to prevent undue stress on the vessel nozzles and bottom head.
region, the recirculation loop temperatures shall be within 50°F of each other
prior to startup of an idle loop. The loop temperature must also be within |
S0°F of the reactor pressure vessel coolant temperature to prevent thermal
shock to the recirculation pump and recirculation nozzles. Since the coolant
in the bottom of the vessel is at a lower temperature than the coolant in the
upper regions of the core, undue stress on the vesse1 would result if the
temperature. difference was greater than 145°F.

-~

3/4.4.2 SAFETY/RELIEF VALVES

The safety valve function of the safety/relief valves operate to prevent
the reactor coolant system from being pressurized above the Safety Limit of
1325 psig in accordance with the ASME Code. A total of 10 OPERABLE safety/
relief valves is required to limit reactor pressure to within ASME III
allowable values for the worst ¢ase upset transient.
Demonstration.of the safety/relief valve 1ift settings will occur ‘only
during shutdown and will be performed in accordance with the provisigns of .

Specification 4.0.5. . .

“
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Operation with one reactor recirculation loop inoperable has been
evaluated and found acceptable, provided that the.unit is operated in

" accordance with Specification 3.4.1.1.2.

For single loop operation, the MAPLHGR limits are multiplied by a factor
of 0.81. The multiplication factor is derived from LOCA analyses
initiated from single loop operation; it maintains the same peak clad

temperature margin to the licensing limit of 2200°F as in two loop
operation, . L !

-

For single loop operation,. the RBM and APRM setpoints are adjusted by a 7%
decrease in recirculation drive flow to account for the active loop drive

flow that bypasses the core and goes up through the inactive loop jet
pumps. . .

Surveillance on the pump speed of the operating recirculation loop is
imposed to exclude the possibility of excessive reactor vessel internals
vibration. Surveillance on differential temperatures below the threshold
limits on THERMAL POWER or recirculation loop flow mitigates undue thermal
stress on vessel nozzles, recirculation pumps and the vessel bottom head

, during extended operation in the single loop mode. The threshold limits

are those values which, will sweep up the cold water from the vessel bottom
head., .

In tpe case where the mismatch limits cannot be maintained during the loop
operation, continued operation is permitted in the single loop mode.

Y
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