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_ 0CT 291987
2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS SDC

.1 SAFETY LIMITS

THERMAL POWER, Low Pressure or Low Flow

2.1.1 THERMAL POWER shal)l not exceed 25% of RATED THERMAL POWER with ine
reactor vessel steam dome pressure less than 785 psig or core flow less than
10% of rated flow.

APPLICABILITY: OPERATIONAL CONDITICNS 1 and 2.

ACTION:

with THERMAL POWER exceeding 25% of RATED THERMAL POWER and the reactor vessel
steam dome pressure less than “85 psig or core flow less than 10% of rated flow,
be in at least HOT SHUTDOWN wi.ain 2 hours and comply with the requirements of
Specification 6.7.1.

with two recirculation loop operation
and shall not be less than 1,08 with

i le recirculation | ti
THERMAL POWER, High Pressure and High Flow = = : o, Ty

2.1.2 The MINIMUM CRITICAL POWER RATIO (mCPR) shall not be less than 1.07 with
the reactor vessel steam dome pressure greater than or equal to 785 psig and
core flow greater than or equal to 10% of rated flow.

APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2.

ACT ) with two recirculation loop operation or less than
C ION 1.08 +th si | r irculation |1 +
—_—— : - single recirculation loup operation

With MCPR less than 1.0?Land the reactor vessel steam dome pressure greater
than or equal to 785 psig and core flow greater than or equal to 10% of rated
flow, be in at least HOT SHUTDOWN within 2 hours and comply with the require-
ments 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 pressurs above 1325 psig, as measured in the
reactor vessel steam dome, 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 ruquirements of Specification 6.7.1.
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ALLOWABLE
VAL VES

< 122/125 divisions
of full <cale

< 20% of RATED
THERMAL POWER

— <066 WeBIX, with

4. Reactor Vessel Water Level - Low, Level 3
5. Reactor Vessel Water Level-High, Level 8

6. Main Steam Line Isolation Vaive Clesure
7. Main Steam Line Radi-tior - Hig

8. Drywell Pressure - Hi n
9. Scram Discharge Yz ume WalL ' Level - High
a. Level Trarsm (ter - LISHG01A and B
LISN601C and D
b. Float Switctes - LSNO13A and B
LSNO13C and D

*Tee | Figure B 3/4 3-1.

—amaximum-—of—

<333 0%of RATED

TASLE 2.2.1-1
REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS
FUNCTIONAL UNIT TRIP SETPOINT
1. Intermediate Range Monitor, Neutron Flux-High < 120/125 divisions
of full scale
2. Average Power Range Moni’~~.
*. Neutron Flux-""iyn, Setdown < 15X of RATED
THERMAL POWER
DFlowBiesvd— < 066 WHAB%, with
A -manimum of
2) High Flow (lamped <~ % of RATED
THERMAL—POWER—
€. Neutron Flux-High < 118X of RATED
THERMAL POWER
d. Inoperative NA
3. Reactor Vessel Steam Dome Pressure - High < 1064.7 psig

> 9.7 inches above
instrument zero*

< 51.0 inches above
instrusent zero*

< 8% closed

3.0 x full pewer
background

1.68 psig

IAF

IA

44"
49"
48. 76"
46.88"

IAIA TAIA

—THERMAL—POWER——
< 120X of RATED
THERMAL POWER

1079.7 psig

<
> 8.7 inches above
instrument zero

< 52.1 inches above
instrument zero

< 12X closed

< 3.6 x full power
background

1.88 psig

IA

-
S1.7°

53.50"
49.00"

IAIA

| AIA
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b. Flow Biased Simulated Thermal Power-High

1) Two Recirculation Loop Operation
<0.66 W+51%, with

Z20.66 W+4BT, with

a) Flow Biased
a maximum of a maximum of
b) High Flow Clamped 2 111.0% of RATED < 113.0% of RATED
THERMAL POWER THERMAL POWER

2) Single Recirculation Loop Operation
< 0.66 W+45.72, with

<0.66 WHe2.7%, with

a) Flow Biased
a maximum of a maximum of
< 111.0Z of RATED < 113.0% of RATED
THERMAL POWER

b) &igh Flow Clamped
THERMAL POWER
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2.1 SAFETY LIMITS 0CT 26 1987
spDc
BASES

2.0 INTRODUCTION

The fue) 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 parriers 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 observable, a step-back
approach is used to establish a Safety Limit such that the MCPR is not 1ess |rcort @
Than T.07 1, MCPR greater than 1.07Jrepresents a conservative margin refative
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 significantly 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 perfo~ations signal a thres-
hold beyond whizh still greater thermal stressas may cause Qross »ather than
incrementa) cladding deterioration. Therefore, t'< fuel cladding Safety Limit
is defined with a margin to the conditions which .ould produce onset of transi-
tion boiling, MCPR of 1.0. These conditions reprisent a significant departure
from the condition intended by design for planned iperation.

nsert

Zz.1.1 THERMAL POWER, Low Pressure or Low Flow

The use ~{  he GE Critical Power corre ation (‘"eferenc: 1) is not valid
for all critical power calculations at pres ures be ow 785 psig or core flows
less than 10% of rated flow. Therefo'e, the fuel ¢ adding integrity Safety
Limit is established by other mesns. This is done Dy establishing a limiting
rondition on core THERMAL POWER with ih2 following basis. Since the pressure
arop in the bypass region is esscntially all elevi'ion head, the core pressure
drop at low power and flows will always be greater \han 4.5 psi. Analyses show
that with a bundle flow of 28,000 1bs/hr, bundle pre:s:re drop is nearly
independent of bundle power and has a value of 3.5 p . Thus, the bundle flow
with a 4.5 psi driving head will be greater than 28,00 1bs/hr. Full scale
ATLAS test data taken at pressures from 14.7 psia to 80! psia indicate that the
fue) assambly critica)l power at this flow is approximacely 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 1imit of 25% of RATED THERMAL POWER
for reactor pressure below 785 psig is conservative.

RIVER BEND = UNIT 1 8 2-1 Amendment No. ){
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for two recirculation loop operation and 1.08 for single recirculation
loop operation.



3/4.2 POWER DISTRIBUTION LIMITS NECEIVED

3/4.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE 00T 29 1587
sDC

LIMITING CONDITION FOR OPERATION

3.2.1 Al 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, 3.2.1-3, 3.2.1-4, 3.2.1-5, and 3.2.1-6. ‘E-W

APPLICABILITY: OPERATIONAL CONDITION 1, when THERMAL POWER is greater ihan or
equal to of RATED THERMAL POWER.

ACTION:

With an APLHGR exceeding the limits of Figure 3.2.1-1, 3.2.1-2, 3.2.1-3,
3.2.1-4, 3.2.1-5 or 3.2.1°6, initiate corrective action within 15 minutes and
restore APLHGY to within the required 1imits within 2 hours or reduce THERMAL
POWEK to less than 25% of RATED THERMAL POWER within the next 4 hours.

| —— e

The limit 5

the imits of tigures 3.2.1- 2 1o p ” " "

3.2.1<6 shall be re P T, 3.2.1=2, 3.2.1=3, 3.2.1=4, 3.2.1=5, and
Dk s y sha be reduced to a value of 0.84 times the two recirculation

loop operation |limit when n 5’”@'8 loop wperation

SURVEILLANCE REQUIREMENTS

4.2.1 Al APLHGRs shal) be verified to be equal to or less than the limits
determined from Figures 3.2.1°1, 3.2.1-2, 3.2.1-3, 3.2.1°4, 3.2.1-5 and 3.2.1-6:

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

A 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.

RIVER BEND = UNIT 1 3/4 2-1 Amendment No. ﬁ(



POWER DISTRIBUTION LIMITS

3/4.2.2 APRM SETPOINTS

LIMITING CONDITION FOR OPERATION

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

FRIP SEFPOINT — ALLOW BLE VALUE
P  Fe(O oW +4EN)T —— 540 66W—+5N)F
Spg SO 66W + 4BIT St (064N T

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 84.5 millfon 1bs/hr,

T = The ratio of FRACTION OF RATED THERMAL POWER (FRTP) divided by the
CORE MAXIMUM FRACTION OF LIMITING POWER DENSITY (CMFLPD). T fis
applied only 1f less than or equal to 1.0.

APPLICABILITY: OPERATICONAL CONDITION 1, when THERMAL POWER {s greater than or
equal to 25X of RATED THERMAL POWER.

ACTION:

With the APRM flow biased simulated therma) power-high scram trip setpoint &nd/or
the flow biased neutron flux-upscale control rod block trip setpoint less conser-
vative than the value shown in the Allowable Yalue column for S or Spe’ as above

determined, inftiate corrective action within 15 minutes and adjust S anc/or SRE

to be consistent with the Trip Setpoint value ® within 6 hours or reduce THERMAL
POWER to less than 25X of RATED THERMAL POWER within the next 4 hours.

SURVETLLANCE REQUIREMENTS

4.2.2 The FRTP and CMFLPD shal) be determined, the value of T calculated,
the most recent actua) APRM flow biased 9 wlated thermal power-high scram
flow Diased neutron flux-upscale control rod block trip setpoints verified
be within the above limits or adjusted, as required:

& 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

Inftially and at least once per 12 hours when the reactor is operat-
ing with CMFLPD grecier than or equal to FRTP,

The provisions of Specification 4.0.4 are not applicable

*With CMFLPD greater than the FRTP, rather than adfusting the APRM setpoints,
the APRM gain may be adfusted such that the APRM readings are greater than or
equal to 1U0% times CMFLPD, provided that the adjusted APRM reading does not
exceed 100% of RATED THERMAL POWER, and a notice of the adjustment is posted
en the reactor control panel.

RIVER BEND = UNIT 1




Insert “C"
a. Two Recirculation Loop Operation

Trip Setpoint Allowable Value
S < (0.66W + 48%)T § < (0.66W + 51%)T
sm . (0.66W + 42%)T SRB < (0.66W + 45%)T

b. Single Recirculation Loop Operation
Trip Setpoint Allowable Value

§ = (0.66W + 42,79)T § < (0.66W + 45.7%)T
Spp — (0.66W + 36,7%)T Spg < (0.66W + 39,797
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TABLE 3.3.6-2

CONTROL ROD BIOCK INSTRUMENTATION SETPOINTS

TRIP FUNCTION TRIP SETPOINT ALLOWABLE VALUE
Ol ROD PATTERN CONTROL SYSTEM
a. Low Power Setpoint 27.5 t 3% of RATED THERMAL POWER 27.5 t 7.5X of RATED THERMAL
. m.
b. High Powe: Setpoint 62.5 & 3X of RATED THERMAL PONER  62.5 ¢ 7.5% of RATED THERMAL POWER
2. APRM
a  Flow Blased Neutron +lux
it [ — ~dpseale- 066w+ 4PN 066 W +45%8 .
b. Inoperative NA NA
c. Downscale >SX of RATED THERMAL POWER > 3X oV RATED THERMAL POWER
d Neulron Flux - Upscale
Startup < 12X of RATED THERMAL POWER < 14% of RATED 1HEPMAL POWER
3. SOURCE RANGE MONITORS
a. Detector not full in N 5 NA G
b. Upscale <1 x 107 cps < 1.6 x 107 cps
c. Inoperative NA NA
d. Downscale > 0.7 cps > 0.5 cps™*
4. INTERMEDIATE RANGE MONITORS
a. Detector not full in NA NA
b. Upscale < 108/125 division of full < 110/125 divisica of full
scale scale
c. Inoperative NA NA
d. Downscale > 5/125 division of full > 3/125 division of full
_ scale scale
$. SCRAM DISCHARGE VOLUME
a. Water Level-High - LISNGO2A < 18.00" < 21.12°
LISNGO28 < 18.00" < 21.60"
6. REACTOR COOLANT SYSTEH RECIRCULATION FLOW
a. Upscale < 108X of rated flow < 111X of rated flow

*The Average Power Range Moniler rod block function is varied as a functiun of recirculation loop flow (W).
The trip setting of this function must be maintained in accordance with Specification 3.2.2.
*2p.  ided signal to nolse ralio is > 2, otherwise setr ‘2t of 3 cps and allowabie 1.8 <ps.



Insert "D"

a. Flow Biased Neutron Flux Upscale
1) Two Recirculation Loop Operation £ 0,66W + 42%* <0,.66W + 45%*

2) Single Recircvlation Loop Operation < 0.66W + 36,72+ <0,66W + 39,72
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3/8.4 REACTOR COOLANT SYST
3/4.4.1 RECIFCULATION SYSTEM
RECIRCULATION LOOPS

LIMITING CONDITION FOR OPERATION




Insert “"E"

3.4.1.1 The reactor coolant system recirculation loope shall be in
operation and in Region I as specified in Figure 3.4.1.1-]1 with either:

b.

Two recirculation loops operating with limits and setpoints per
Specifications 2.1.2, 2.2.1, 3.2.1, 3.2.2, 3.3.6, or

A single loop operating with:

1. Volumetric recirculation loop flow rate less than or equal
to 33'000 ml “

2. The recirculation loop flow control system in the loop
Manual (Position Control) Mode, and

3. THERMAL POWER less than or equal to 70% of RATED THERMAL
POWER

4. Limits and setpoints for single recirculation loop operation
per Specifications 2.1.2, 2.2.1, 3.2.1, 3.2.2, and 3.3.6,
and

APPLICABILITY: OPERATIONAL CONDITIONS 1* and 2*

MCTION

b.

C.

During single loop operation, with volumetric recirculation oop
flow rate greater than 33,000 gpm, immediately initiate
corrective action to reduce flow to less than or equal to 33,000
grm within 1 hour.

During single loop operation, with the recirculation flow
control system not in the Loop Manual mode, immediately initiate
corrective action to place the recirculation flow control system
in the Loop Manual mode within 1 hour.

Durinc single loop operation, with THERMAL POWER greater than
70% of RATED THERMAL POWER, immediately initiate corrective
action to reduce THERMAL POWER to less than or equal to 70% of
RATED THERMAL POWER within 1 hour.

* See Special Exception 3.10.4



d.

qg.

h.

Within 4 hours up'n entry into single loop operation, verify
that the operating limits in Specification 3,2.1 have been
appropriately adjusted for single loop operation.

Within 12 houry upon entry incto single loop operation, verify
that the setpoints in Specifications 2.2.1, 3.2,2 and 3,2,6 are
within appropriate limits,

During single loop operation with either THERMAL POWER = 30% of
RATED THERMAL POWER or recirculation loop flow in the operating
loop is < 50% of rated recirculation loop flow and temperature
differences exceeding the limits in Surveillance Requirement
4.4.1.1.4, suspend THERMAL POWER or recirculation loop flow
increases, *

With one or two reactor coolant system recirculation loops in
operation and total core flow greater than 39% and less than 45%
of rated core flow and THERMAL POWER greater than the limit
specified in Region II of Figure 3.4.1,1-1:

1, Determine the APRM and LPRM** noise levels (Surveillance
4.4,1,1.2):

a) At least once per 8 hours, and

b) Within 30 minutes after campletion of a THERMAL POWER
increase of at least 5% of RATED THERMAL POWER,

2. With the APRM or LPRM** neutron flux noise levels greater
than three times their established baseline noise levels,
immediately initiate corrective action to restore the noise
levels within the required limits within 2 hours by
increasing core flow to greater than or equal to 45% of
rated core flow or by reducing THERMAL POWER to less than or
equal to the limit specified in Region II of Figure
30‘.1.1-10

With one or two reactor conlant system recirculation loops in
operation and total core flow less than 39% of rated core flow
and THERMAL POWER greater than the limit specified in Region III
of Figure 3.4,1.1-1, immediately within 15 minutes initiate
corrective action to increase core flow to greater than or equal
to 39% of rated cure flow or reduce THERMAL POWER to less than
the limit specified in Region III of Figure 3.4.1.,1-1 witidin 4
hours

With one recirculation loop not in operation and isolated, the
differential temperature requirements of Surveillance Requirement
4.4.1,1,4b and ¢ are not applicable, and the provisions of
Specification 3,0.4 are not applicable with respect to Surveillance

Requirement 4.4.1,1.4b and c.

Detector levels A and C of one LPRM string in the center of the core
should b monitored,



REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS

Getector Tevele A-and-C-of-one LPRM-string-per-core-octant-plus-—detectors A—
WW.

RIVER BEND = UNIT 1 3/4 42
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4.4.1.1.1 Each reactor coolant system recirculation loop flow control
valve shall be demonstrated OPERABLE at least once per 18 months by:

a. Verifying that the control valve fails "as is" on loss of
hydraulic pressure at the hydraulic control unit, and

b. Verifying that the average rate of control valve movement is:
1. Less than or equal to 11% of stroke per second opening, and
2. Less than or equal to 11% of stroke per second closing

4.4.1.1.2 Establish a baseline APRM and LPRM* neutron flux noise valve
within the regions for which monitoring is required (Specification
3.4.1.1 ACTION ¢) within 2 hours of entering the region for which
monitoring is required unless baselining has previously been performed
in the region since the last refueling outage.

4.4.1.1,3 Initially, within 1 hour upon entry into single loop
operation and once per 12 hours thereafter, verify that:

a. THERMAL POWER is less than or equal to 70% of RATED THERMAL
POWER, and

b. The recirculation flow control system is in the Loop Manual
(Position Control) mode, and

¢. The volumetric recirculation flow rate is less than or equal to
33,000 gpm.

4.4.1.1.4 With one reactor coolant system recirculation loop not in
operation, and either THERMAL POWER less than or equal to 30% of RATED
THERMAL POWER or the recirculation loop flow in the ating loop is
less than or equal to 50% of rated recirculation loop flow, within 15
minutes prior to an increase in THERMAL POWER or recirculation locp
flow, verify that the following differential temperature requirements
are met:




a. < 100°F between reactor vessel steam space coolant and bottam
head drain line coolant, and

b. < 50°F between the reactor coolant within the loop not in
operation and the cooclant in the reactor pressure vessel**, and

e. < S50°F between the reactor coolant within the loop not in
operation and the operating loop.**

** With one recirculation loop not in operation and isclated, the
differential temperature requirements of Surveillance Requirement
4.4.1.1.4b and ¢ are not applicable and the provision of
Surveillance Requirement 4.0.4 are not applicable with respect to
Surveillance Requirement 4.4.1.1.4b and c.
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FIGURE 3.4.1.1-1
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REACTOR COOLANT SYSTEM
J7 2us

IMITING CONOITION FOR OPERATION

3.4.1.2 A1) jet pumps shall be OPERABLE.
APP TY: OPERATIONAL CONDITIONS 1 and 2.
ACTION:

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

SURVEILLANCE REQUIREMENTS

vuring two Recirulation loop operatio

n each
4.4.1.2. Beenr,of the above required jet pumps shall be demonstrated OPERABLE
prior to THERﬁlL POWER exceeding 25X of RATED THERMAL POWER, and at least once
per 24 hours while grnltar than 25% of RATED THERMAL POWER, by datorn1n1ng
recirculation loep flow, total core flow and diffuser-to-lower plenum differen-
tial pressure for each jet pump and verifying that no two of the following
conditions occur when both recirculation loop indicated flows are in compliance
with Specification 3.4.1.3,

2. The indicated recirculation loop flow differs by more than 10% from

the established” flow conirol valve position=loop flow characteristics.

5. The indicated total cere flow differs Dy more than 10% from the
established™ total core flow value derived from recirculation Toop
flow measurements,

8 The indicated diffuser=-to-lewer plenum differential oressure of any
individual jet pump differs from estadlisnea” patterns Dy more than
10%.

d. The provisions of Specification 4.0.4 are rot applicable proviced
that this surveillance is performed witnin 24 hours after excreding
25X of RATED THERMAL POWER.

T Do Colernines Guring Lhe $1artud el -progran.
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4.4.1,2.2 During single recirculation loop operatirn, each of the
required jet punps in the operating recirculation Jloop shall be
demonstrated OPERABLE at least once per 24 hours while greater than 25%
of RATED THERMAL POWER, by determining recirculation loop flow in the
operating loop, total core flow and diffuser-to-lower plenum
differential pressure for each jet pump in the operating locp and
verifying that no two of tle following conditions occur:

a, The indicated recirculation loop flow in the operating loop
Aiffers by more than 10% fram the established* single
recirculation flow control valve position - loop flow
characteristics.

b, The indicated total core flow differs by more than 10% fram the
establishec* jet pap flow/recirculation prp flow
characteristic for the operating loop.

c. The indicated diffuser-to~lower plenum differential pressure of
any individua) jet punp differs fram established* single
recirculation loop patterns by more than 108§,

d. The provisions of specification 4.0.4 are not applicable
provided that this swveillance is performed within 24 hours
after exceeding 25% of RATED THERMAL POWER,

* To be determined during initial use of single loop operation,
Surveillance Requirements of 4.4.1.2 are not required to allow
determination of characteristic curves,



REACTOR COOLANT SYSTEM

RECIRCULATION LOOP_FLOW
LIMITING CONOITION FOR OPERATION

3.4.1.3 Recirculation loop flow mismatch shall be maintained within:

a. 5% of rated recirculation flow with core flow greacar than or equal
to 70% of rated ccre flow.

b. 10% of rated recirculation flow with core flow less than 70% of
rated core flow.

APPLICABILITY: OPERATIONAL CONDITIONS 1* and 2% dur ing fwo recirculatior
loop operation,
ACTION:

With recirculation loop flows different by more than the specified 1imits,
either:

a. Restore the recirculation loop flows to within the specified 1imit
within 2 hours, or

TOW o 70 ‘b"r‘ | T ,|‘_..0 rin l

QP &

and take the ACTION required by Specification 3.4.1.

e

SURVETLLANCE REQUIREMENTS

4.4.1.3 Recirculation loop flow mismatch shal) pe verified to De within the
1imits at least once per 24 hours.

TTee Special Test fxception 3.10.4.

LR
$ pe + s ¥ L OF L. .Ll‘ ara not Anp
v PE
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REACTOR COOLANT SYSTEMS
BASES

3/4.1.3 CONTROL RODS

The specifications of this section (1) ensure that the minimum SHUTDOWN
MARGIN is maintained and the contro) rod insertion times are consistent with
those used in the safety analyses, and (2) limit the pctential effects of
the rod drop accident. The ACTION statements permit variations from the basic
requiremenis but impose more restrictive criteria for cortinued 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 pro-
blems with rod drives wil) 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
sechanical interference, operation of the reactor is limited to a time period
that is long enough to permit determining the cause of the inoperability yet
prevent operation with a large number of inoperable cunt=ol rods.

Contro)l rods that are inoperable for other reasons are permitted to be
taker out of service pravided that those not fully inserted are consistent
with the SHUTDOWN MARGIN reguirements.

The number of control rods permitted to be inoperable could be more than
the 2ight allowed by the specification, but the occurrence of 2ight inoperable
rods could be indicative of a generic problem and the reactor must be shut
down for investigation and resolution of the prodblem, A ) ,

e fuel claddi 1g safety limit
The contro) rod system is designed to bring the rcactorlsu&isitical at a
rate fast enough to prevent the MCPR from becoming less than uring the
limiting power transient analyzed in Section 15.0 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 6% The occurrence of
scram times longer then those specified should béfviewed as an indication of a
systemic problem with the rod drives and, therefgre, the surveillance interval
is reduced in order to prevent operation of the feactor for long periods of
time with a potentially serious problem. the fue! cladding safety limit

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.

Contro)l 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
sti1) be inserted with normal drive water pressure. Operability of the
accumulator ensures that there is a means available to insert the control rods
even under the most unfavorable depressurization of the reactor.

RIVER BEND = UNIT 1 B 3/4 12 Anendnent No. W
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NERATION RATE (Continued)
3. Corrected guide tube thermal resistance.

4. Correct heat capacity of reactor internals heat nodes.

5.  Model Change

1. Core CCFL pressure differential = 1 psi - Incorporate the assumption
that flow from the bypass to lower plenum must overcome a 1 psi
pressure drop in core.

' Incoporate NRC pressure transfer assumption = The assumption used in
the SAFE-REFLOOD pressure transfer when the pressure is increasing
was changed.

A few of the changes affect the accident calculation frrespective of CCFL.
These changes are listed below.

a. npu han

1. Break Areas - The DBA break area was calculated more accurately.

0. _Hodol Change

1. (mproved Raciation and Conduction Calculation = Incorporation of
CHASTE=05 for heatup calculation.

A 1ist of the significant plant input parameters to the loss~of-coolant
accident aralysis is presented in Bases Table B 3.2.1-1.

Insert

3a"5 2’ APRM SETOINTS

The fue! cladding integrity Safety Limits of Specification 2.1 were based
on @ power distribution which would yield the design LHGR at RATED THERMAL POWER.
The f ow biased simulated therma)l power-high scram trip setpoint and the flow
biased neutron flux-upscale control rod block trip setpoints of the APRM instru-
ments must be adjusted to-ensure that -the MEPR -does-not-become—tess then 167
or that > 1X plastic strain does not occur in the degraded situation. The scram
settings and rod block settings are adjusted in accordance with the formula in
this specification, when the combination of THERMAL POWER and CMFLPD indicates
a peak power distribution, to ensure that an LHGR transient would not be
increased in degraded conditions.

for both two recirculation locp operation and single recirculation loop —_—
operation to ensure that MCPR does not become less than the fuel

claddin fet
limit sing wravy

RIVER BEND = UNIT 1 B 3/4 2-2 Anendment No.
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For plant operation with a single recirculation loop, the MAPLHGR limits
of figures 3.2.1-1 through 3.2.1-6 are multiplied by 0.84. The constant
factor 0.84 is derived from LOCA analyses dinitiated from single
recirculation loop operation to account for earlier boiling transition
at che limiting fuel mode compared to the standard LOCA evaluations.



POWER DISTRIBUTION LIMITS

ses Tab)

SIGNIFICANT INPUT PA®GMETERS TO THE
LOSS-0F - COOLANT ACCIDENT :NALYSIS

Plant Parameters;

RECEIVED

OCT 291
sQcC

G

G

Core THERMAL POWER .......c..ovvvuvvnvnnes 3015 Mwt* which corresponds
to 105% of rated steam flow
Vesse) Steam Qutput ... ciiiiiiriiiniis 13.08 x 10‘ 1ba/hr which
corresponds to 105X of rated
steam flow
Vesse) Steam Dome Pressure.... ........es 1060 psia
Design Basis Recirculation Line
Break Area tor:
s Large Breaks 2.2 12,
b. Small Breaks 0.08% ftz.
Fue) Parameters:
PEAK TECHNICAL INITIAL
SPECIFICATION DESIGN MINIMUM
LINEAR HEAT AXIAL CRITICAL
FUEL ASSEMBLY GENERATION RATE PEAKING POWER
FUEL TYPE GEOMETRY (kw/fL) FACTOR RATIO
Initial Core 8 x8 13.4 1.4 .17 ¥4

A more detailed listing of input of each model and its source is presented

in Section 11 of NEDE 2056637 and subsection 6.9.3 of the FSAR,

*This power leve! meets the Apnendix K requirement of 102%.
heatup calculation assumes ar assembly power consisient with operation of

The core

the highest powered rod at 102% of its Technica) Specification LINEAR

HEAT GENERATION RATE limit.

** For single recirculation loop operation, loss of nucleate boiling is

assumed at 0,0) after LOCA regardless of

RIVER BEND = UNIT 1 B 3/4 2-3
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POWER DISTRIBUTION LIMITS

BASES

3/4.2.5 Mt CRITICAL POWER RATIO

The required 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 of 1.07 and an analysis of abnormal
operational transients. For any abnormal operating transient analysis, with
the ‘nitial 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 during the transient assuming instrument trip settings 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 nave been analyzed to determine which result in the largest reduction
"y 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 limiting transient yields the large.t delta MCPR.
when added to the Safety Limit MCPR of 1.07, the required minimum operating

.Jimit MCPR of Specification 3.2.3 is obtained and is presented in Figure 3.2.3-1.
R he power-flow map of Figure B 3/4 2.3-1 shows typical regions of plant
operation.

The evaluatioft of a given transient begins with the system initial param-
eters identified in Reference 2 that are input to a GE core dynamic behavior
transient comuter prog=am. The codes used to evaluate transients are described
in Reference 2. The principal result of this evaluation is the reduction in
MCPR caused by transient.

The purpose of the MCPRf and MCPRp of Figures 3.2.3-1 and 3.2.3-2 s to

define operating limits at other than rated core flow and power conditions.
At less than 100% of rated flow and power the required MCPR is the larzer value
af the MCPRf and HCPRp at the existing core flow and power state The MCPRfs

are established to protect the core from inadvertent core flow increases such
‘hat the 99.9% MCPR limit requirement can be assured.

The MCPR.s were calculated such that, for the maximum core flow rate and
the corresponging THERMAL POWER along the 105%-of-rated steam flow control line,
the 1imiting bundle's relative power was adjusted until the MCPR was slightly
above the Safety Limit. Using this relative bundle power, the MCPRs were calcu-
lated at different points along the 105%-of-rated steam flow control line
correspo-.ing to different core flows. The calcu'ated MCPR at a given point
of core flow is defined as MCPRf.

RIVER BEND - UNIT 1 8 3/4 2-4 Asendnint o, Bk
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Analysis of transients occurring during single recirculation loop
operation indicates that the maximum operating limit MCPR will be
bounded by the limits in Specification 3.2.3.



nsert "M

3/4.4 REACTOR COOLANT SYSTEM
BASES

3/4.4.1 RECIRCULATION SYSTEM Replace with Insert !
4

Operationwich-one—reactor—coolant—recireuiation—toop—ineperabie—ispre~
hibited wunatil-an-evatvatien—of-the-porformance—of—the£00o—during-—one—oep
’ :
roceplable.
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 reguirement for shutlown of the facility with a jet pump inoperable.

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

prescribed schedule for significant degradation. ¥ necirculation loop flow
mismatch 1imits are in compliance with ECCS LOCA analysis design criteria. <
The limits will ensure an adequate core flow coastdown from either recircu- '
lation loop following a LOCA. Insert "N for two recirculation

In order to prevent undue stress on the vessel nozzles and bottom head
region, the recirculation loop temperatures shall be within S0°F of each other
prior to startup of an idle loop. The loop temperature must also be within
S0°F «* the .reactor pressure vessel coolant temperature to'prevent thermal shock

to the recirculation pump and recirculation nozzles.
bo&&eu»o#—&ho—uoo&ol—:::::::::::::::::;:::::::;f:::ﬂE5;5::::::::::;:::;:::::;
Wiifonance wons greates than TP

Insert "O"

S0 Aaneration
operartio

The objective of GE BWR plant and “'a] design is to provide stable opera-
tion .ith marJin over the normal onerating domain. However, at the high power/
low flow corner of the operating dcmain, a small probabflity of limit cycle
neutron flux oscillations exists deyending on combinations of operating condi-
tions (e.g., rod pattern, power shap:). To provide assurance that neutron flux
limit cycle oscillations are detecte: and suppressed, APRM and LPRM neutron
flux noise levels should be monitor-d while operating in this region.

Stability tests at operating 8WRs were reviewed to determine a generic
region of the power/flow map in wnich surveillance of neutron flux noise levels
should be performed. A conservative decay ratio of 0.6 was chosen, as the basis
for determining the generic region for surveillance, to account for the plant-
to-plant variability of decay ratio with core and fuel designs. This generic
region has been determined to correspond to a core flow of less than or equal
to 45% of rated core flow and a thermal power greater than that specified in
Figure 3.4.1.1-1 (Reference 1).

Plant-specific calculations can be performed to determine an applicable
zgion for monitoring neutron flux noise levels. In this case the degree of
conservatism can be reduced since plant-to-plant variability would be etiminated.
In this case, adequate margin will be assured by monitoring the region which
has a decay ratio greater than or equal to 0.8.

RIVER BEND = UNIT 1 B 3/4 4-1




PEACTOR COOLANT SYSTEM

3/4.4 REACTOR COOLANT SYSTEM
BASES

RECIRCULATION SYSTEM (Continued)

Neutron flux noise 1imits are also established to easure early detection
of limit cycle neutron flux oscillations. BWR cores typically operate with
neutron flux noise caused by random boiling and flow noise. Typical neutron’
flux noise levels of 1 to 12% of rated power (peak-to=peak) have been repn-ted
for the range of low to high recirculation loop flow during both single and
dual recirculation loop operation. Neutron flux noise levels which signifi-
cantly bound these values are considered in the thermal/mechanical design of
GE BWR uel and are found to be of negligible consequence (Reference 2). In
addition, stability tests at operating 8wWRs have demonstrated that when stabil-
fty related neutron flux 1imit cycle oscillations occur they result in peak-to-
peak neutron flux Timit cycles of 5 to 10 times the typicul values. Therefore,
actions taken to reduce neutron flux noise levels exceeding three times the
typical value are sufficient to ensure early detection of limit cycle neutron
flux oscillations. :

Typically, neutron flux noise levels show a gradval increcse in absolute
magnitude as core flow is increased (constant control rod pa‘tern) with two
reactor recirculation loops in operation. Therefore, the baseline neutron
flux noise level obtained at a specific core flow can be applied o'/r a range
of core flows. To maintain a reasonable variation between the low Ilow and
high flow ends of the flow range, the range over which a specific baseline is
appiied should not exceed 20% of rated core “low with two recirculation loops
fn operation. Data from tests and operating plants indicate that a range of
20X of rated core flow will result in approximately a 50% increase in neutron
flux noise Tevel during operation with two recirculation loops. Baseline data
should be taken near the maximum rod line at which the majority of operation
will occur. However, baseline data taken at lower roc lines (i.e., lower
power) will result in a conservative value since the neutron flux nojse level
fs prooo~tional to the power level at a given core flow.

References

(1) "BWR Core Thermal-Hydraulic Stability," Service Information Letter 380,
Revision 1, February 13984,

(2) G. A. Watford, “Compliance of the Genera) Electric Boiling Water Reactor
Fuel Designs to Stability Licensing Criteria," December 1982
(NEDE 22277-P).
Insert "P"

3/4.4.2 SAFETY/RELIEF VALVES

The safety valve function of the safety/relfef valves (SRV) {s to prevent
the reactor coolant system from being pressurized above the Sarety Limit of
1375 psig, in accordarce vith the ASME Code. A total of 9 OPERABLE safety-
relief valves is ,equired to 1imit reactor pressure to within ASME III allowab)
values for the worst case upset transient. Any combination of 4 SRVs operating
fn the relief mode and 5 SRVs operating in the safety mode is acceptable.

RIVER BEND =~ UNIT 1 B 3/4 4-2
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The impact of single recirculaticn loop operation upon plant safety bas
been assessed and single recirculation loop operation 1s permitted if
the MCPR fuel cladding safety limit 1s dincreased as noted by
Specification 2.1.2; APRM scram and control rod block setpoints are
adjusted as noted in Tables 2.2.1~1 and 3.3.6~2, respectively; MAPLHGR
1imits are decreased by the factor given in Specification 3.2.1
(Reference 3). MCPR operating 1limits are adjusted per specification
3/4.2.3, for both sir,ie and two recirculation loop operation.

Additionally, surveillances on the volumetric flow rate of the operating
recirculation loop is imposed to exclude the possibility of excessive
core internal vibration. The surveillance on differential ‘*emperatures
telow 302 THERMAL POWER or 502 rated recirculation loop flow is to
mitigate the undue thermal stress on the vessel nozzles, recirculation
pump and vessel bottom head during extended operation in the single
recirculation loop mode.

Insert '"M"

During single loop operation the jet pump operability surveillances are
only performed for the jet pumps in the operating recirculation loop, as
the loads on the inactive et pumpes are expected to be very low due to
the low flow in the reverse direction through the jet pumps.

Insert "N"

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



e

Insert "O"

Sudden equalization of a temperature difference 100°F between the
reactor vessel bottom head coolant and the coolant in the upper region
of the reactor vessel by increasing core flow rate would cause undue

stress in the reactor vessel bottom head.
Insert "P"

(3) "Single-loop Operation Analysis for River Bend Ctation, Unit 1,"
NEDO-31441, May 1987 -
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