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TABLE 2.2.1-1
7s

_.

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS
'

? :* FUNCTIONAL UNIT TRIP SETPOINT ALLOWABLE VALUES

Intermediate Range Monitor. Neutron Flux - High"' s 120 divisions of s120divisionsoffullk.

full scale scale
2. Average Power Range Ho

@. Neutron Flux - High. 15%(b' s 15% of RATED THERMAL s 15% of RATED THERMAL
_

POWER QrmFR
'"di

>d(D EW/ 61%)
Aupueb. Flow-Blased Simulated Thermal Power - Hi s ( .66W + 64%) with a s

I[A5.1 .
maximum 5113.5% of Vs H5.
RATED THERMAL POWER EIV11ERHAL

*

c. Fixed Neutron Flux - High'd) s 120% of RATED ' s 120% of RATED THERMA]LTHERMAL POWER POWER-

3. Reactor Vessel Steam Dome Pressure - High 5 1045 psig s 1045 psig
4. Reactor Vessel Water Level - Low. Level,1 = +162.5 inches ' = +162.5 inches'O0

5. Main Steam Line Isolation Valve - Closure"' s 10% closed s 10% closed
'

6. (Deleted) '

l .

'
7. Drywell Pressure - High s 2 psig s 2.psig
8. Scram Discharge Volume Water Levcl - High s 109 gallons s 109 gallons

:s 9. Turbine Stop Valve - Closure'" s 10% closed s 10% closed
k 10. Turbine Control Valve Fast Closure. Control Oil = 500 psig = 500 psig
?+ Pressure - Low'"
5

(-

h. j Ctm 3. - y
% T5 Bo2., ITS

'
.

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



. - - -- 7'~

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS , , .

f. .".1

(a) The Intermediate Range Monitor scram functions are automatically

~bfeAveragePowerRangeMonitorsareonscale. passed when the reactor mode switch is placed in the Run position andf t

i
(b) This Average Power Range Monitor scram function is a fix6d point and'is

'

increased when the reactor mode switch is placed in the Run position. ~

,

_Tha Averaae Power Range Monitor sc am function is variedhG65|D
. CMVl/ des a Tuncuon or tne frac';1on of ratea recircuTationloop flow

. ,tw) in percent. '

; *
(d) The APRM flow-biased simulated thermal nrwr donal is f u threwich'n;" ' '' ' ' 4 _ etime constant circuit offr-e me WBseconas. _Jne A ei Tuec n 3; ~ -

-

i~
neub us ilux signal ooes not incorporate Ine use constant, but responds )! directly to instantaneous neutron flux. .

:
i (e) The Main Steam Line' Isolation Valve-Closure scram function is

automatically bypassed when the reactor mode switch is in other than the
Run position.

_

(f) These scram functions are bypassed when THERMAL POWER is less than 30%-

of RATED THERMAL POWER as measured by turbine first stage pressure.;

(g) Vessel water levels refer to REFERENCE LEVEL ZERO.

- . f
m.3. o y a,.o y

-

% Ts e o2 ,ITS %Tse,o2. , rrs
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- [ TABLE 4.3.1-1
*;:; ''

./ -- _

n
1

REACTOR PROTECTION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS '

'

E Iq CHANNEL . OPERATIONAL '

CHANNEL FUNCTIONAL CHANNEL CONDITIONS IN WHICH-~ *

FUNCTIONAL UNIT CHECK TEST CALIBRATION"' SURVEILLANCE REQUIRED 0

1. Intermediate Range Monitors:

a. Neutron Flux - High D S/U*"'', W") R 2
D W R 3. 4.- 5

|
(b. Inoperative NA W''' NA 2. 3.-4. 5

y 2. Average Power Range Monito
;

'N a. Neutron Flux - High 152 S , S/U"""' . W"' Q. '2-
'

,

" -

W'") Q 5S t
,

| b. Flow-Biased Simulated Thermal \S S/U*'. Q W .Q up x1-
"

r ed on Hux - Hign. 120s S S/U*). Q W"' . | I
'

Inoperative NA Q"""' NA .1. 2. 5 i.

e. Downscale NA Q NA 1 I
'

t

f '

f. LPRM _D NA (g) 1. 2. 5
~

*

k 3. Reactor Vessel Steam Dome Pressure - High ",
r

A Transmitter: NA'" NA R"' 1. 2- -

Trip Logic: D Q Q 1. 2 |
'

;
F
' '

4. Reactor Vessel Water Level - Low. Level 1 ',_.

! a- Transmitter: NA'" NA R"' .1. 2;

Trip Logic: D Q
'

0' : 1. 2 I i
*

1 .,
-

f ;

(Cky9 pr.,
( 9fo~f5 Bo7. ; "ETE f
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jTblE4.3.1-1(Continued [
REACTOR PROTECTION SYSTEM INSTRUMENTATION SLRVEILLANCE REOUIREMENTS

*

,

it*'

i E
..

(a) Neutron detectors may be excluded from CHANNEL CALIBRATION.

!
__

_
.

(b) Within 24 hours prior to startup if not performed within the previous
7 days.

1 (c) The IRH channels shall be compared to the APRM channels and the SRM *

: instruments for overlap during each startup if.not performed within the
! previous 7 days. . --

{
: '

(d) When changing from OPERATIONAL CONDITION 1 to OPERATIONAL CONDITION 2.
'

, perform the required surveillance within 12 hours after entering
j OPERATIONAL CONDITION 2. if not performed within the previous 7 days.

.

,

1

; (e) This calibration shall rnnsist of the adjustment of the APRM readout to !
conform to the xwer values calculated by a heat balance during
OPERATIONAL CON)ITION 1 when THERMAL POWER is greater than or equal t;

25% of RATED THERMAL POWER f.

1N hrh r han 1 on 1s

[(g) The LPRMs shall be calibrated at least once per effective full power
[

. month (EFPM) using the TIP system.

(h) This calibration shall consist of a physical inspection and actuation of
these position switches.

(1) (Deleted) I

,

(j) (Deleted) I
,

(k) The transmitter channel check is satisfied by the trip unit channel -

check. A separate transmitter check is not required.

(1) Transmitters are exempted'from the quarterly channel calibration.

(m) Placement of Reactor Mode Switch into the Startup/ Hot Standby position
i

is permitted for the purpose of performing the required surveillance - !.

prior to withdrawal of control rods for the purpose of bringing the
reactor to criticality.

(n) Placement of Reactor Mode Switch into the Shutdown or Refuel position is
permitted for the purpose of performing the required surveillance
provided all control rods are fully inserted and the vessel head bolts
are tensioned.

(o) Surveillance is not required when THERMAL POWER is less than 30% of
RATED THERMAL POWER.

_

ss oY, bt
BRUNSWICK - UNIT 1 3/4 3-9 . Amendment No. 176
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i

! M REACTOR COOLANT SYSTEM
: A _

3/4.4.1 RECIRCULATION SYST'

fA f"
,' RECIRCULATION LOOPS 'bnBo2., I.T5

#

LIMITING CONDITION FOR OPERATION
.

3.4.1.1 Two reactor coolant recirculation loops shall be in operation with'

the cross-tie valve closed, the pump discharge valves OPERABLE, and the pump
i discharge bypass valves OPERABLE or closed and2

.

(a7 T tal e e flow 11 be rester t or equal 35 mi ion 1bs/ r, w
| ,

THE POWE shall ess than e equal tg/the limit speci 'ed in
(b. Figu e 3.4. 1-1.; _! .

[PLICASILITY: OPERATIONAL CONDITIONS 1* and
2*. - -

.

c % c ,.-
I ACTION. 9dooz.,rrs

f With both reactor coolant system recirculation loops not in ope .

you s.fa'nd restore both loops to operation within 12 hours or be in aA m;"'X"t"2av.c -tJm:rJf:A:'Mr.i'A:::01:" m*
| .

|~ least HOT SHUTDOWN within the next 12 hours.;
-

4

I b. With one reactor coolant system recirculation loop not in operation,
; (1 di tel in tiat sic ^ r an as iy i-- sect or a a t

; _ i le e or equa tu t l' it s cifi in i- 3.4 .

: c.w. ~ J h urs r cre e co e fio so hat * is est th or maum en h*
.

! P~ .
(li it speci ied n Fi ure 3 4.1 -1 vi hin hou / ThT restore both loops"

; V Pm ys I 'to operation within 12 hours or be in at least HOT SHUTDOWN within the __

- next 12 hoursy.

! [.Ilithtworeactorc lant syst recircu ation loo s in ope tion and tots

ebre fl 4 less t 35 millio lbs/hr d THE POWER gr.ater tha the
9 !;

imit ecified * Figure 3. 1.1-1:
:

1
!

-

i 1. mmediate y initiate etion to reduce TH L POW so that it is 'f
! less th or equal the lim ~t specifi d in Fig e 3.4.1. -1 within -

2 hour or
| I
J Immed stely init see actio to incre se core f ow so th it is

.

greater than 35 million 1 s/hr with' 2 hours or

I 3. ermine th APRM and PRM neute flux no' e levels ithin 2 h urs,

a'nd:4

I /

i / a) If e APRM and LPRM neut n flux no se levels are less t an
| th a times th ir establ* had basel'ne levels e less t
i 5 peak-to pe k, contin to date ine the n se levels t least

ce per 24 ours and thin 1 ho e after th completi of a-

ERMAL increas of at les t 5% of RA D THERMA POWER, o
k

4

b) If the or LPRM eutron f1 noise lov is are 3r ster tha
or equa to three t mes their stablished baseline evels an.

-! greate than 5% pe k-to peak immediate1 initiate correcti

!
actio and restor the noise levels to tthin the required

i limi s within 2 urs by in reasing cor flow to rester an 35

j mit ion Ibs/hr a d/or by i itiating an orderly r duction f
_

:

heeSpectaiTestException3.10. 4
QTWt,ITs

.

| BRUNSWICK - UNIT 1 3/4 4-1 Amendment No. 114
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/4.h REACTOR COOLANT SYSTEM Chqd p.,
N 9 4Tuot ,In

LIMITING CONDITION FOR OPERATION (Continued)
A j

ffDiii~(Conti ed)C

th[oreg/a1topelimpspec[ied CA, g..( pu |POWE to 1
Figu e 3.4. 1-1.T 9Whgrs

[URVEILLANCEREQUIREMENTS
N

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 COLD SHUTDOWN which exceeds 48 h~ours, if not performed in
the previous 31 days.

'

4.4.'1.1.2 Each pump discharge bypass valve, if not OPERABLE, shalL be
verified to be closed at least once per 31 days. .

4.4.1 1.3 Estabi h basel* e APRM and LPRM eutron lux nois values ta
~

poi bei w the 0% rate rod l' e during startup esting 11owin each
re ueli outa .

<
_

__

.

_

_

.

-

_

.

-

-

N
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5. 6. 5. o . '., m AbJ4 Wlue.6 C fr% 2.6 , A AM 1

IAx %s4 h l.Ae4 The,ml % - % g #
g. O 5 pea Ac J e h M;. f.J

ADMINISTRATIVE CONTROLS
--

;

_ _ kt. ECOREOPERATINGLIMITSREPORTkCEinued) c,T
|

4 The core flow and core power adjustments for Specification 3.2.2.1 |

c. The MINIMUM CRITICAL POWER RATIO (MCPR) for Specifications 3.2.2.1 |
and 3.2.2.2. '

% 'd. " The rod block monitor upscale trip setpoin't and allowable value 'for
Specification 3.3.4.

| and shall be documented in the CORE OPERATING LIMITS REPORT. ..

I 6.9.3.2 The analytical matnods used to determine the core operating limits
shall be those previously reviewed and approved by the NRC, specifically those

\ described in the following documents.
_

- - - _ . _ _ _ __ __

r
a./ NEDE-240ll-P-A, " General Electric Standard Application for Reactoru

k Fuel" (latest approved version).Iu,g'
hh b. The May 18, 1984 and October 22, 1984 NRC Safety Evaluation Reports

'I for the Brunswick Reload Methodologies described in:,.

1. Topical Report NF-1583.01, "A Description and Validation of
Steady-State Analysis Methods for Boilicg Water Reactors,"
February 1983.

L.A
2. Topical Report NF-1583.02, " Methods of RECORD," February 1983.45,t,

k 3. Topical Report NF-1583.03, " Methods of PRESTO-B," February 1983.

J 4. Topical Report NF-1583.04, " Verification of CP&L-Reference BWR
,D Thermal-Hydraulic Methods Using the FIBWR Code," May 1983.7 ,

i tsu.
6.9.3.3 The core operating limits shall be determined such that allw,
applicable limits (e.g., fuel thermal-mechanical limits, core
thermal-hydraulic limits, ECCS limits, nuclear limits such as shutdown margin,
transient analysis limits, and accident analysis limits) of the safety
analysis are met. .

6.9.3.4 The CORE OPERATING LIMITS REPORT, including any mid-cy' '.e revisions
or supplements shall be provided, upon issuance'for each reload cycle, to the
NRC Document Control Desk with copies to the Regional Administrator and
Resident Inspector. 3

6.10 RECORD RETENTION'

Facility records shall be retained in accordance with ANSI-N45.2.9-1974.
t

6.10.1 The following records shall be retained' for st least five years:

a. Records and logs of facility operation' covering time interval at each
'

power level. ^--

.

BRUNSWICK - UNIT 1 6'-23 Amendment No.147a
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Insert 5.6.5.b*

2. NEDO-32339-A, " Reactor Stability Longterm Solution: Enhanced Option I-A," July 1995. '
.

3. NEDC-32339-P Supplement 1, " Reactor Stability Long Term Solution: Enhanced Option
I-A ODYSY Computer Code," March 1994 (Approved in NRC Safety Evaluation dated
January 4,1996). -

--

'

4. NEDO-32339 Supplement 3, " Reactor Stability Long Term Solution: Enhanced Option |-
'A Flow Mapping Methodology," August 1995 (Approved in NRC Safety Evaluation dated

May 28,1996).

.-
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4.4 REACTOR COOLANT SYSTEM 5 t

(- . - 1
,

I
*

BASES * ,
. i

3/4.4.1 RECIRCULATION SYSTEM

Operation for longer than 24 hours with a reactor core coolant
recirculation loop inoperable is prohibited until an evaluation of the
performance of the ECCS during one loop operation has been performed,
evaluated' and determined to be acceptable. -

,

An inoperable jet pump is not, in itself, a sufficient reason to declare a
recirculation loop inoperable, but it does present a hazard in case of a-
design basis accident by increasing the blowdown area and elimir.ating the

; capability of reflooding the core-thus, the requirement for shutdown of the
facility with a jet pump inoperable.4

| The established characteristics for the criteria of 4.4.1.2 are bands of
; values that encompass the normal scatter of the data. The scatter in the data

can be attributed primarily to monitoring inaccuracies and instrumentation
| tolerances. An evaluation of these factors will be used'to determine the

~

widths of the bands. The bands will be centered about the expected values
dethrained from operating data. The acceptance criteria will be these bands
plus the appropriate percentage of the expected values at any point. The

' acceptance criteria will be updated as required to reflect any changes in the )
recirculation system that would affect the monitored variables. !

:tW ' In order to prevent undue stress on the vessel nozzles and bottom head
region, the recirculation loop temperatures should be within 50 F of each

.

other prior to start-up of an idle loop. .-

Since the coolant in the bottom of the vessel is at a lower temperature

j than the water in the upper regions of the core, undue stress on the vessel
0

Qouldresult if the temperature difference were greater than 145 F.
; Neu on flux oise limits are established to en ure early detection of

; limit yele ne con fl oscil tions. R cores ypically opp' rate with
1 ' neu on flux oise ca sed by andom bo ing and ow noise. ypical neuer a

f noise evels o 1 to 1 of rate power ( ak-to peak) ave been re rted
for the nge of v to h* h recire ation 1 flow duri g both sing 1 and

; dual r irculatima loop peration. Neutron luznoiseJvelssignif*antly
: lars than these valu are conytdered i the thermal mechanical f el design
| and are found'to be of' negligible conseq'uence. In a ition, stabj icy tests

operating'BWR's have demonptrated that when stabi

imit cyci's oscill/tions ocene they result in pea) / icy relate / neutron flux
a

to peak ne con flux lim *!
cycles J'to 10 tJines the t 'ical valu'es. Therefore, actions aken to red e -'

neutep. flux npise levels exceeding /three (3) Imes the t al value ar
y detect'on of limit cycle neutepn flux oscil tions.sufficient t ensure ea

| / /;

Data tp establis baseline RM and LPRM neutron flux noise va es is
elow the '00% rated rod line. minimum of detect s

ctantandtwodetectory[ofoneLP[ obtained,4t a point
string nearg, ofonepPRMstrin.percore

N the center of t core shoy d be monitored. Detectiors used fpr monitorig
: shoul'd be sete d to provide core wide represent'ation. Substitutions are
j prmittedforinoperableLPRMdetectors.

i *

! BRUNSWICK - UNIT 1 B 3/4 4-1 Amendment No. 119
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EACTOR COOLANT SYSTEM % TCBM , T.U*

|
= |.

ASES -

|

Thes specifi ations e based on e guidanc of_Cener
Erectr)cSIL 80, v. 1, 2 0-84. j

/J74. 4. Z S AFETY / RE Li t.i Vaby t.s *

( .

The reactor coolant system safety valve function of the. safety-relief
valves operate to prevent the system from being press'urized above the Safety

,

|
Limit of 1325 psig. The system is designed to meet the requirements of the

{ASMEBoilerandPressureVesselCodeSectionIIIforthepressurevesseland _

ANSI B31.1, 1975, Code for the reactor coolant system piping.

3/4.4.3 REACTOR COOLANT SYSTEM LEAKACE
3/4.4.3.1 LEAKACE DETECTION SYSTEMS

TheRCSleakagedetect5Ansystemsrequiredbythisspecificationare
- provided to monitor and detect leakage from the Reactor Coolant Pressure

Boundary. These detection systems are consistent with the recommendation's of
Regulatory Guide 1.45, " Reactor Coolant Pressure Boundary Leakage Detection
Systems."

1_ .

3/4.4.3.2 OPERATIONAL LEAKAGE
4

The allowable leakage rates of coolant from the reactor coolant system
have'been based on the predicted and experimentally observed behavior of -

,

< racks in pipes. The normally expected background leakage due to equipment ,. |

design and the detection capability of the instrumentation for determining !
#

system leakage was also considered. The evidence obtained from experiments
suggests that for leakage somewhat greater than that specified for

3
,

unidentified leakage, the probability is small that the imperfection or crack !-

associated with such leakage would grow rapidly. However, in all cases, if
the leakage rates exceed the values specified or the leakage is located and
known to be PRESSURE BOUNDARY LEAKACE, the reactor will be shut down to allow
further investigation and corrective action. Monitoring leakage at eight hour
intervals is in conformance with 'the 12/21/89 NRC SER for CL 88-01.

3/4.4.4 CHEMISTRY

The reactor water chemistry limits are established to prevent damage
ftothereactormaterialsincontactwiththecoolant. Chloride limits are
f specified to prevent stress corrosion cracking of the stainless steel. The

effect of chloride is not as great when the oxygen concentration in the
coolant is low; thus, the higher limit on chlorides is permitted during full
power operation. During shutdown and refueling operations, the temperature
necessary for stress corrosion to occur is not present.

Conductivity measurements are required on a continuous basis since
changes in this parameter are an indication of abnormal conditions.' When the I

'conductivity is within limits, the pH, chlorides, and other impurities
affecting conductivity must also be within their acceptable limits. With the ,,

conductivity outside the limits, additional samples must be examined to ensure ;

that the chlorides are not exceedin_g the limits.
1 -

.

fC % d qv
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- Insert New Snecification 3.2.3 and B 3.2.3 *

'
..

.

insert New Specification 3.2.3, " Fraction of Core Boiling Boundary (FCBB)," and associated
,

Bases as shown in Enclosures 6 and 7 for BNP Units 1 and 2, respectively.
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insert New Snecification 3 313 and B 3 313 -

;
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Insert New Specification 3.3.1.3, " Period Based Detection System (PBDS)," and associated

| Bases as shown in Enclosures 6 and 7 for BNP Units 1 and 2, respectively.
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ENCLOSURES-

- BRUNSWICK STEAM ELECTR,C PLANT, UNIT NOS.1 AND 2 '

,

-

NRC DOCKET NOS. 50-325 AND 50-324~
OPERATING LICENSE NOS. DPR-71 AND DPR-62

REQUEST FOR LICENSE AMENDMENTS
ENHANCED OPTION 1-A STABILITY TECHNICAL SPECIFICATIONS

*

MARKED-UP TECHNICAL SPECIFICATION AND BASES PAGES - UNIT 2'

. . _ _ _ .

m

n'

=wm

e

M"

|

|

l

.

<

ou



; . ., -

-
.

'
.

w - ,-
E _Tr5 T< Ale 3. 3. L I -I / "'' 3 ' P~2:

(% Ts e,o2, r rsk / TABLE 2.2 f ,

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS

U
ALLOWABLEN FUNCTIONAL UNIT TRIP SETPOINT VALUES

1. Intermediate Range Monitor. Neutron Flux - High '" s 120 divisions of full scale s 120 divisions
of full scale

2. AveragePowerRangeMonit3

{ Neutron Flux - High. 15%(" s 15% of RATED THERMAL POWER s 15% of RATED
_ THERMAL POWER Qb. Flow Biased Simulated Thermal Power - [ s (0.66 W + 64%) with a {'h .66 W + * A % us

High ""*>
maximum s 113.5% of RATED x- I V"'' ,

.

y THERMAL POWER 5.
i

c. Fixed Neutron Flux - High* s 120% of RATED THERMAL POWER s 120% of RATED
THERMAL POWER

3. Reactor Vessel Steam Dome Pressure - High 5 1045 psig. s 1045 psig
^

4. Reactor Vessel Water Level - Low. Level 1 = +162.5 inches'" a +162.5
inches'" -

5. -Main Steam Line Isolation Valve - Closure'" s 10% closed s 10% closed
k 6. (Deleted)

I

8- 7. Drywell Pressure - High s 2 psig s 2 psig !

a 8. Scram Discharge Volume Water Level - High 5 109 gallons s 109 gallons
E 9. Turbine Stop Valve-Closure'" s 10% closed s.10% closed -

10. Turbine Control Valve Fast. Closure. = 500 psig = 500 psig /
m
S Control Oil Pressure-Low ("

'

/

z. LT

- - - - - _ - - - - - - - - - - - - _
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TABLE 2.2.1-1 (Continued) -,,

_

7'
REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS .

.

NOTES
-

.-

)
(a) The Intermediate Range Monitor scram functions are automatically

bypassed when the reactor mode switch is placed in the Run position and
'

;the Average Power Range Monitors are on scale.
. - -

(b) This Average Power Range Monitor scram function is a fixed point and is. |
increased when the reactor mode switch is placed in the Run position.

M The Averaae Power Ranae Monitor scram function is varied [M ,l
G<2A rfva a f uncti on or tne i rac u vi . .v i i ateu recircuiaLivrr ivup fiow .|In percent.

sE3.i.i4(d) The APRM flow-biased simulated thermal rmer siem31 it fed thrn'rh _
time constant circuit offceronimTriy m secondssiiie i+ii, h xet nigh h
eutron siua signai uves noT. mcui purate Une Lime constant but respondsdirectly to instantaneous neutron flux. ~

|

(e) The Main Steam Line Isolation Valve-Closure scram function is'

automatically bypassed when the reactor mode switch is in other than the
- Run position.

(f) These scram functions are bypassed when THERMAL POWER is less than 30%
. of RATED THERMAL POWER as measured by turbine first stage pressure.

Vessel water levels refer to REFERENCE LEVEL ZERO. -

/
~

"''Y' P' CL 's f.,5% ngoz' tra~

% Tseoz,rrs

|

__

|

!

I
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ITS 33. i. : u.D W e M l1-1 L*b PE
!E ct 6t eo? ,ITs,

LE 4.3.1- [,

REACTOR PROTECTION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTSi

C

, . ClhWNEL OPERATIONAL
5
*

CHANNEL FUNCTIONAL CHANNEL ~ CONDITIONS IN WHICH"
FUNCTIONAL UNIT CHECK TEST CALIBRATION"' SURVEILLANCE REQUIRE

1. Intermediate Range Monitors:

a. Neutron Flux - High D S /U(*"'' . W"' . R 2
D W R 3. 4. 5

b. Inoperative NA W(* NA 2.3.4.5
2. Average Power Range Ho

$ W[g***). W(* Q 2a. Neutron Flux - High 15% S S

4 S Q 5

W'h.0"gahb. Flow-Biased Simulated Thermal S S/U('' . Q 1AM Power - High gu,se n. tut i

fc. Fixed Neutron Flux - High. 120% S S/U(b' . Q W(''. Q ( 1 'l
d. Inoperative NA Q("""' NA 1. 2,. 5 |

'

et Downscale NA Q .NA 1 |

[ [ f. LPRM D NA (g) 1. 2. 5
a
& 3. Reactor Vessel Steam Dome Pressure - High
@ Transmitter: NA(" NA R"' 1. 2
[ Trip Logic: D Q Q 1. 2 1

P
4. Reactor Vessel Water Level - Law. Level 1

}
NA(" .NA R"' 1. 2g Transmitter:

Trip Logic: D Q Q 1. 2 |
m

r
.

_ - - . _ . . _ . - - _ - _ _ _ _ _ _ . . - - . _ - . _ . - _ - _ _ . _ _ _ - - . _ _ _ _ . _ _ - - _ _ _ - - _ _ . - . - . - - . _ . _ . - _ _ - - - - - - . _ . . _ - _ - _ _ . . _ . - . . . __ - _ _ _ ~ . - - - - . . - - - . - . _ _ _ - - _ . _ _ - - - - _ _ . _



6 4.3.1-1 (Continue Q [
REACTOR PROTECTION SYSTEM INSTRUMENTATION SURVEILLANCE REOUIREMENTS

(:: sm
.(a) Neutron detectors may be excluded from CflANNEE CALIBRATION. ~ - - '

dithin 24 hours prior to startup, if not performed within the previous(b)v

7 days.

(c) The IRM channels shall be compared to the APRM. channels and the SRS .
instruments for overlap during each startup. if not performed within the
previous 7 days. -

(d) When changing from OPERATIONAL CONDITION 1 to OPERATIONAL CONDITION 2.
_. perform the required surveillance within 12 hours after entering

OPERATIONAL CONDITION 2. if not performed within the. previous 7 days.
~

(e) This calibration shall consist of the adjustment of the APRM readout to
\ conform to the power-values calculated by a heat balance during
D of RATED THERMAL POWER. fOPERATIONAL CONDITION 1 when THERMAL POWER is greater than or equal to

er a ocn a i at 1 a

f(g) The LPRMs shall be calibrated at least once per effective full power ,
month (EFPM) using the TIP system.

(h) This calibration shall consist of a physical inspection and actuation of
-

these position switches.

(1) -(Deleted) p, I

(j) (Deleted)
|

(k) The transmitter channel check is satisfied by the trip unit channel -

!check. A separate transmitter check is not required.

(1) .ansmitters are exempted from the quarterly channel calibration.

(m) Placement of Reactor Mode Switch into the Startup/ Hot Standby position
is permitted for the purpose of performing the required surveillance
prior to withdrawal of control rods for the purpose of bringing the
reactor to criticality.

(n) Placement of Reactor Mode Switch into the Shutdown or Refuel position is
permitted for the p rpose of performing the required surveillance
provided all contro rods are fully inserted and the vessel head bolts
are tensioned.

(o) Surveillance is not required when THERMAL POWER is less than 30% of jRATED THERMAL POWER.
;

j -

9 k{oz, -
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.

REACTOR COOLANT SYSTEM

3/4.4.1 RECIRCULATION sn Ar.ri -

F
! ' ". I RECIRCULATION LOOPS %T5602., ITS_ A
,

;> g

! LIMITING CONDITION FOR OPERATION w

k
-

}' 3.4.1.1 Two reactor coolant recirculation loops shall be in operation with
! the cross-tie valve closed, the pump discharge valves OPERABLE, the pump

ischarge bypass valves OPERABLE or closed and , _.

| (E. tal core f ow sha 1 be a sater e an or ual to' 5 milli n Lbs hr, o
l

'

| b TH AL ER sh 1 be ss tha or equ to th limit- ecif' d in

: F gure .4.1.1 .

! -

OPERATIONAL CONDITIONS 1* and 2
_

{ / APPLICABILITY: m a .C( MM *p-W,

| . ACTION: .

'
%

J -
j

D . Wi6h ooth reactor coolant system recirculation loops not in operation:

| finusediatel ' nitrate oraprty rgauccioy or lyr. ruwER Ao thpt it~gs.

l

! / 6 Q< 'ss than __eodal t the 4tatt sbecifi,4d in figur 3.4.1/1-1 wYthan 2,

j

' Pe our's restore both loops to operation witnin u nours or De in at)'

L %Mo2, | least HOT SHUTDOWN within the next 12 hours. |

! Qs Withonereactorcoolantsystemrecirculationloopnotinoperation,I| b.
t inte init ate ett e an ora riy re uction of ERMA1. E.R t .-

) it s le tha or equa to the 'mit sp cifie in F'gure .l.1 wit
'

i ours or in ease co flow s that i is g ster than equa to t

t imit oecif"ed in Fi re 3.4. .1-1 wi in 2 ouro./and restore notn toops

: 'to operation within 12 hours or be in at least HOT, SHUTDOWN within the
4 next 12 hours.;

_

-

1
'

o reactor coolan system r treulati loops i perati and totaj c. With
: cor flow ss than 3 million s/hr and HERMAL PO R grea e than the

it sp ified in gure 3.4 .1-1:
*

i.
i '

1. mmediate initiate etion t reduce TH L POWE so'that it
~ *~

{
1ess th or equal o the 1* tt specif' d in Fig e 3.4.1.1-1 ithin

j 2 ho s, or
1

2. I ediately initiate tion to i rease cor flow so that at is

|
greater t n 35 mil "on 1bs/hr ithin 2 ho s, or

j ). Determ ne the A and LPRM neutron flu noise level within 2 hours,

! and*

f If th PRM and L neutron ux noise lev s are less' th/a the times thei establishe baseline lev is or less tha 5%!

! / pe -to-peak, neinue to p4termine the ise levels at east
pnce per 24 urs and within 1 hour aft r the complet* n of a

; increase of at least 5 f RATED THE POWER, or

/' THERMAL POW or LPRM ne/
>

;

utron flux no,i e levels ar greater than' '

b) If the A
/ or equa to three times their estp61ished basel' e levels an

,

/ great,s'r than 5% peak-to peak, imynediately ini ate correct' e'

i action and restorg the noise levels to with* the requir

i liitts within 2 hours by increasing core ow to great than
m{ilion lbs/hr #and/or by init'isting an o darly reduc 'on of ,.

l' ,

1 (*see special Test Exception 3.10.4. CLq,p g
%%B os ,tTs-
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- -- . . .. . . _ - .

iu s& erREACTOR COOLANT SYSTEM
, w.

LIMITINC CONDITION FOR OPERATION (Centinutd)
9s. M o2, m

L -.

g(CTIpH: Contin ed
'

RMA POWE to 1 tharyor equal /to t limit spatifie. 'n
({igur 3.4. 1-1. / / / [q.[ g,- j

*YVEILLANCE 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 ecmplet;e cycle of full
travel during each COLD SHUTDOWN which exceeds 48 hours, if not performed in
the previous 31 days.

{4.4.1.1.2 Each pump discharge bypass valve, if not OPERABLE, shall be
(verifiedtobeclosedatleastonceper31 days. ,

|- 4 '.1. 3 Establ* h baseli APRM d LP eutron f um noise atues

po) b w the 00% rate rod li duri startup sting fo owing

c[h
i

r6fue g out e.
,

_.

.

.

.

_
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I Trs 5.c.5
- _. ._ __ _ - .

'

b,.6 5, a ,3 ' ' 3e_ Ab.4g VL g,,, Q 7, g,
' Fis.s '%$ Sw~ t ds) %4 9g,_,,, _

,

;
~

*

ADMINISTRATIVE CONTROLS .*

.,.

CORE OPERATINC LIMITS REPOR (Continue e .

The core flow and core power adjustments for Specification 3.2.2.1.
~ 'c.- The MINIMUM CRITICAL POWER RATIO (MCPR) for Specifications 3.2.2.1

and 3.2.2.2. f-- ,

The rod block monitor upscale trip setpoint and allowable.value for . . ,.

Specification 3.3.4. *

,

i -
.

| and shall be documented in the CORE OPERATING LIMITS REPORT.
| .

3

i 6.9.3.2 The analytical methods used to determine the c.re operating limits jo
'

shall be those previously reviewed and approved by the NRC, specifically those-

described in the following documents. -

;

._ (
$ NEDE-24011-P-A, " General Electric Standard Application for Reactora.
| .og Fuel" (latest approved version).
2 / y
| %%m, [. The May 18, 1984 and October 22, 1984 NRC Safety Evaluation Reports
] M/ f for the Brunswick Reload Methodologies described int
i
i 1. Topical Report NF-1583.01, "A Description.and Vali'dation of

Steady-State Analysis Methods for Boiling Water Reactors,"
'

L5"t j February.1983. ._

(Au _

2. Topical Report NF-1583.02, " Methods of RECORD," February 1983.

3. . Topical Report NF-1583.03, " Methods of PRESTO-8," February 1983.

,? ' 4. Topical Report NF-1583.04, " Verification of CP&L Reference BWR
Thermal-Hydraulic Methods Using the FIBWR Code," May 1983.

%r56er.M,ITs
6.9.3.3 The core operating limits shall be determined such that all
applicable limits (e.g., fuel thermal-mechanical limits, core
thermal-hydraulic limits, ECCS limits, nuclear limits such as shutdown margin,
transient analysis limits, and accident analysis limits) of the safety
analysis are met.

6.9.3.4 The CORE OPERATING LIMITS REPORT, including any mid-cycle ~ revisions
or supplements shall be provided, upon issuance for each reload cycle, to the
NRC Document Control Desk with copies to the Regional Administrator and
Resident Inspector.

6.10 RECORD RETENTION

Facility records shall be retained in accordance with ANSI-N45.2.9-1974.

6.10.1 The following records shall be retained for at least five years:

Records and logs of facility operation covering time interval at eacha.
' power level. -

BRUNSWICK - UNIT 2 6-23 Amendment No. 170
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-

.,

:
,

Insert 5.6.5.b
*

.

2: NEDO-32339-A, " Reactor Stability Longterm Solution: Enhanced Option I-A," July 1995. '

3. NEDC-32339-P Supplement 1, " Reactor Stability Long Term Solution: Enhanced Option
I-A ODYSY Computer Code," March 1994 (Approved in NRC Safety Evaluation dated

*

January 4,1996). .

NEDO-32339 Supplement 3. " Reactor Stability Long TerNSolution: Enhanced Option |-4.
A Flow Mapping Methodology," August 1995 (Approved in NRC Safety Evaluation dated

;

May 28,1996).;

|
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- - ,

4

e we

i

__

-

j __

i

. ._

i

d

.

-w

&

e

3

.w ,



_ _ _ _ _ _ _ _ _ ._._. _ _ - _ _ _ . . _ _ _ _ _ _ . _

;
-

.

: *

.

_

%nB62., A{(y * 3/4.4 REACTOR COOLANT SYSTEM 9'
t\ .
! BASES [
! -

! 3/4.4.1 RECIRCULATION SYSTEM
!

Operation with a reactor core coolant recirculation loop' inoperable is
I, prohibited until an evaluation of the performance of the ECCS during one loop
j operation has been performed, evaluated, and determinait to be acceptable.
,

| An inoperable jet pump is not, in itself, a sufficient reason to declare a
! recirculation loop inoperable, but it does present a hazard in case of a j
| design basis accident by increasing the blowdown area and eliminating the
i capability of reflooding the core. Thus, the requirement for shutdown of the
! facility with a jet pump-inoperable.

,

, _
;

! The established characteristics for the criteria of 4.4.1.2 are bands of
i values that encompass the normal scatter of the data. The scatter in the data
3 can be attributed,primarily to monitoring inaccuracies and instrumentation
| tolerances. An evaluation of these factors will be used to determine the

widths of the bands. The bands will be centered about the expected valuesj
determined from operating data. The acceptance criteria will be these bands4

j plus the appropriate percentage of the expected values at any point. The ~|
acceptance criteria will be updated as required to reflect any changes in the

,

recirculation system that would affect the monitored variables.d

In order to prevent undue stress on the vessel nozzles and bottom head
0region, the recirculation loop temperatures should be within 50 F of each

other prior to start-up of an idle loop.

Since the coolant in the bottom of the vessel is at a lower temperaturei

; . than the water in the upper regions of the core, undue stress on the vessel
| kuldresultifthetemperaturedifferenceweregreaterthan145*F.
I ..

i Neutron fl noisevlimits are esta lished t ensure party detection of
i imit,4ycle tron flux os * Lation . BWR c estypipilyoperat withj
'

neutron noise' caused y rand boilin d flow oise. Typ' al neutron
flux noise levels of 1 o 12% o rated po er (peak o peak) ha been repo ed

i. for Ah's range'of low o high circula *on loop ow during ' th single d
'

j dual recirculation oop ope tion. peronfl thermal /==^p1s significp ely
noise lav

j larger Jh'an thes values e consi red in t =aical fug design
when stabi1*ty related n}eutron flInadd/* ton,stabiitytests

'e .and are found o be of egligibi conseque
f{ at operatin BWR's e demonst sted tha

11'ait cyc. oscill tons occu
cycles) )to 10 t

they rey it in peak-t peak neutron flux li t4

s the t scal values. Therefo ', actions,tiken to re|
-ce

; neutron flux nol'se levels sceediny'three (3) t* s the typ,i' cal value re
sufficient tp/ ensure es y detection of limit ycle neutron flux os * 1ations.;

/ ,/ baseline |APRMandLPneutronf|umnoise| Data,to establi lues is
obtained at a poiyt'below tha'100% ratedMod line. I minimum two det tors:

I of on6 LPRM string per core' octant and.t'wo detector's of one RM strin near
the center of efie core should be monitbred. Dete6 tors use for moni ring'

$n should be selected to pr' ovide core pide represe6tation. ubstitucians ar
#

| reitted ide inoperable LPRM detectors.
!

BRUNSWICK - UNIT 2 B 3/4 4-1 Amendment No. 154
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REACTOR COOLANT SYSTEM -
,

* W h'
BASES __ -

.

'

. .

/ T se sp ificatf'nsareb ed on th guidanc of Gene 1 Elect c-
,

, -S W i38 Rev. 2-10-74.E '

. ,

4.

I
-

4.4.2 S AFETY/ RELIEF VALVES'(
i The reactor coolant. system safety valve function of the safety-relief '

.

valves operate to prevent the system f rom being press'urized above the Safety
Limit of 1325 psig. The system is designed to meet the requirements of the_
ASMC Boiler and Pressure Vessel Code Section III for the pressure vessel _ and

-... ANSI B31.1, 1967, Code for the reactor coolant system piping.

- 3/4.4.3 REACTOR COOLANT SYSTEM LEAKACE |
3/4.4.3.1 LEAKAGE DETECTION SYSTEMS *

,

The RCS leakage detection systems required by this specification are .
provided to monitor and detect leakage f rom the Reactor Coolant. Pressure

.
;

'

Boundary. These detection systems are consistent with the recommendations of
Regulatory Guide 1.45, " Reactor Coolant Pressure Boundary Leakage Detection
Systems."

.

3/4.4.3.2 OPERATIONAL LEAKACE

The allowable leakage rates of coolant f rom the reactor coolant system 1

have been based on the predicted and experimentally observed behavior of-

cracks in pipes. The normally expected background leakage -due to equipment
design and the detection capability of the instrumentation for determining
system leakage was also considered. The evidence obtained from experiments
suggests that for leakage somewhat greater than that specified for
unidentified leakage, the probability is small that the imperfec_ tion or crack
associated with such leakage.would grow rapidly. However, in all cases, if
the leakage rates exceed the values specified or-the leakage is located and
known to be PRESSURE BOUNDARY LEAKAGE, the reactor will be shut down to allow*

further investigation and corrective action. Monitoring leakage at eight hour
intervals is in conformance with the 12/21/89 NRC SER for CL 88-01.

3/4.4.4 CHEMISTRY

The reactor water chemistry limits are established to prevent damage ~
.to the reactor materials in contact with the coolant. Chloride limits are
specified to prevent stress corrosion cracking of the stainless steel. The
effect of chloride is not as great when the oxygen concentration in the
coolant is low; thus, the higher limit on chlorides is permitted during full
power operation. During shutdown and refueling operations, the temperature
necessary for stress corrosion to occur is not present.

Conductivity measurements are required on a continuous basis since
changes in this parameter are an indication of abnormal conditions. When the
conductivity is within limits, the pH, chlorides, and other impurities
affecting conductivity must also be within their acceptable limits. With the
conductivity outside the limits,: additional samples must be examined to ensure
that the chlorides are not exceedina the limity I __

----
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ENCLOSURE 6

- BRUNSWICK STEAM ELECTRIC PLANT, UNIT NOS.1 AND 2
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OPERATING LICENSE NOS. DPR-71 AND DPR-62
REQUEST FOR LICENSE AMENDMENTS
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1

FCBB
; 3.2.3

3.2 POWER DISTRIBUTION LIMITS
-

* 3.2.3 Fraction of Core Boiling Boundary (FCBB)

:
' LCO 3.2.3 The FCBB shall be s 1.0.
;

l: APPLICABILITY: THERMAL POWER and core flow in the Restricted Region as 1

i specified in the COLR, I

MODE 1 when RPS Function 2.b, APRM Flow Biased Simulated
'

i Thermal Power-High, Allowable Value is " Setup" as
; specified in the COLR.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME3

:
'

A. FCBB not within limit A.1 Restore FCBB to 2 hours
!' for reasons other than within limit.'

an unexpected loss of
l feedwater heating or

unexpected reduction
; in core flow. I

i

(continued)
!

i

1

|
;

!

:
;

J

l
J

!

!
^

Brunswick Unit 1 3.2-4 Amendment No.
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FCBB
3.2.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required Action and 8.1 Initiate action to Immediately
associated Completion exit the Restricted
Time of Condition A Region,
not met.

AND

08 i

B.2 Initiate action to Immediately '

---------NOTE-------- return APRM Flow following exit
Required Action B.1 Biased Simulated of Restricted
and Required Thermal Power--High Region
Action B.2 shall be Allowable Value to
completed if this "non-Setup" value.
Condition is entered
due to an unexpected
loss of feedwater 4

Iheating or unexpected
reduction in core
flow.
......................

i

|
'FCBB not within limit

due to an unexpected
loss of feedwater
heating or unexpected

,

reduction in core '

flow.

_

Brunswick Unit 1 3.2-5 Amendment No.
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FCBB

3.2.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE: FREQUENCY

SR- 3.2.3.1 -------------------NOTE--------------------
Not required to be performed until
15 minutes-after entry into the Restricted
Region if entry was the result of an
unexpected transient.

..........................................

Verify FCBB s; 1.0. 24 hours

AND

Once within
15 min 6tes ~
following
unexpected
transient

i

i

!

Brunswick Unit 1 3.2-6 Amendment No.
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RPS Instrumentation
3.3.1.1

'

SURVEILLANCE REQUIREMENTS (continued)
i SURVEILLANCE FREQUENCY
.

SR 3.3.1.1.8 Calibrate the local power range monitors. 1100 MWD /T
average core,

exposure;

,

; SR 3.3.1.1.9 Perform CHANNEL FUNCTIONAL TEST. 92 days
:

| SR 3.3.1.1.10 Calibrate the trip units. 92 days

SR 3.3.1.1.11 ---NOTES-------------------------------

1. Neutron detectors are excluded.

2. For Function 2.a, not required to be
performed when entering MODE 2 from
MODE 1 until 12 hours after entering
MODE 2.

3. For Function 2.b, the digital
components of the flow control trip
reference cards are excluded.

.........................................

Perform CHANNEL CALIBRATION. 92 days

SR 3.3.1.1.12 Perform CHANNEL FUNCTIONAL TEST. 24 months

(continued)

Brunswick Unit 1 3.3-5 Amendment No.



RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.1.13 ------------------NOTES------------------
1. Neutron detectors are excluded.

2. For Function 1, not required to be
performed when entering MODE 2 from
MODE 1 until 12 hours after entering
MODE 2.

.........................................

Perform CHANNEL CALIBRATION. 24 months

; SR 3.3.1.1.14 Ve'ify the APRM Flow Biased Simulated 24 monthsr
! Thermal Power--High time constant is
i s 7 seconds.
i

SR 3.3.1.1.15 Perform LOGIC SYSTEM FUNCTIONAL TEST. 24 months
i

j

1

SR 3.3.1.1.16 Verify Turbine Stop Valve--Closure and 24 months
"

: Turbine Control Valve Fast closure, Trip
011 Pressure--Low Functions are not
bypassed when THERMAL POWER is a 30% RTP.

(continued)

Brunswick Unit 1 3.3-6 Amendment No.
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-

RPS Instrumentation
3.3.1.1:

:

|. SURVEILLANCE REQUIREMENTS (continued)

[ SURVEILLANCE FREQUENCY

:

SR 3.3.1.1.17 ------------------NOTES------------------
1. Neutron detectors are excloded.

) 2. For Functions 3 and 4, the sensor
! response time may be assumed to be
; the design sensor response time.

. 3. For Function 5, "n" equals 4 channels
j. for the purpose of determining the

'

STAGGERED TEST BASIS Frequency.
>

.........................................

!
: Verify the RPS RESPONSE TIME is within 24 months on a
i limits. STAGGERED TEST

| BASIS

!

!

SR 3.3.1.1.18 Adjust the flow control trip reference Once within 7
; card to conform to reactor flow, days after

reaching
i equilibrium

conditions
i following

refueling*

! outage
| J

| l
:

'

i.

i
'

!
.

,

,

i

{

- Brunswick Unit 1 3.3-7 Amendment No.
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RPS Instrumentation.

3.3.1.1

Tabte 3.3.1.1 1 (page 1 of 3),

Reactor Protection System Instrunentation

APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED

OTHER CHANNELS FROM,

SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS SYSTEM ACTION D.1 REJUIREMENTS VALUE

3 1. Intermediate Range
Monitors

s. Neutron Flux -Nigh 2 3 0 SR 3.3.1.1.2 s 120/125
SR 3.3.1.1.4 divisions of
SR 3.3.1.1.5 futt scale
SR 3.3.1.1.6.

SR 3.3.1.1.7
SR 3.3.1.1.13j SR 3.3.1.1.15

5(*) 3 N SR 3.3.1.1.2 s 120/1254

] SR 3.3.1.1.4 divisions of
3,3,
3.3.1,1.5 full scate

-

SRi
1.1.13SR

. SR 3.3.1.1.15
1

b. Inop 2 3 G SR 3.3.1.1.4 NA
2

SR 3.3.1.1.5
SR 3.3.1.1.15,

*

5(a) 3 H SR 3.3.1.1.4 NA
'

SR 3.3.1.1.5
SR 3.3.2.2.15

i 2. Average Power Range
Monitors

,

s. Neutron Flux -Migh, 2 2 G SR 3.3.1.1.1 s 15% RTP,

Startup SR 3.3.1.1.4'

2 SR 3.3.1.1.5
i SR 3.3.1.1.7

SR 3.3.1.1.8'
SR 3.3.1.1.11'

SR 3.3.1.1.15'

SR 3.3.1.1.17
b. Flow Blased Simulated 1 2 F SR 3.3.1.1.1 (b)

Thermal Power -Migh SR 3.3.1.1.3
'

SR 3.3.1.1.5
. SR 3.3.1.1.8
SR 3.3.1.1.11
SR 3.3.1.1.14

4 SR 3.3.1.1.15*

SR 3.3.1.1.18

(continued)

1

) (a) With any control rod withdrawn from a core cell containing one or more fuel assenblies.

$ (b) Allowable Values specified in the COLR.

Brunswick Unit 1 3.3-8 Amendment No.
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PBDS
3.3.1.3

3.3 INSTRUMENTATION

3.3.1.3 Period Based Detection System (PBDS)

LC0 3.3.1.3 One channel of PBDS instrumentation shall be OPERABLE.

AND

Each OPERABLE channel of PBDS instrument.ation shall not
indicate High-High Alarm.

APPLICABILITY: THERMAL POWER and core flow in the Restricted Region
specified in the COLR,

THERMAL POWER and core flow in the Monitored Region
specified in the COLR.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Any OPERABLE PBDS A.1 Manually scram the Immediately
channel indicating reactor.
High--High Alarm.

4

B. Required PBDS channel B.1 ------ -NOTE--------
inoperable while in Only applicable if
the Restricted Region. RPS Function 2.b,

APRM Flow Biased
Simulated Thermal
Power--High ,
Allowable Value is
_" Se tu p " _.

______ ____________

Initiate action to Immediately
exit the Restricted
Region.

08

(continued)

Brunswick Unit 1 3.3-17 Amendment No.
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PBDS

3.3.1.3

:

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued) 8.2 Manually scram the Itamediately
reactor.

.

C. Required PBDS channel C.1 Initiate action to 15 minutes,

inoperable while in exit the Monitored,

the Monitored Region. Region.,

!

|
;

SUR,VEILLANCE.REQUIREMENTL
_

SURVEILLANCE FREQUENCY

SR 3.3.1.3.1 Verify each OPERABLE channel of PBDS 12 hours
instrumentation not in High-High Alarm.

SR 3.3.1.3.2 Perform CHANNEL CHECK. 12 hours

SR 3.3.1.3.3 Perform CHANNEL FUNCTIONAL TEST. 24 months

Brunswick Unit 1 3.3-18 Amendment No.
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Rep:rting Requirements
5.6

5.6 Reporting Requirements (continued)

5.6.5 CORE OPERATING LIMITS REPORT (COLR),

a. Core operating limits shall be established prior to each
reload cycle, or prior to any remaining portion of a reload
cycle, and shall be documented in the COLR for the
following:,

1. The AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)for Specification 3.2.1;

2. The MINIMUM CRITICAL POWER RATIO (MCPR) for ;Specification 3.2.2,
|

3. The Allowable Value for Function 2.b, APRM Flow Biased,

Simulated Thermal Power-High, for
Specification 3.3.1.1; and '

4. The Allowable Values and power range setpoints for Rod
Block Monitor Upscale Functions for
Specification 3.3.2.1.

b. The analytical methods used to determine the core operating I
limits shall be those previously reviewed and approved by '

the NRC, specifically those described in the following
documents:

1. NEDE-24011-P-A, " General Electric Standard Application
for Reactor Fuel" (latest approved version).

2. NED0-32339-A, " Reactor Stability Long Term Solution:
Enhanced Option I-A," July 1995.

3. NEDC-32339-P Supplement 1, " Reactor Stability Long Term
Solution: Enhanced Option I-A ODYSY Computer Code,"
March 1994 (Approved in NRC Safety Evaluation dated
January 4, 1996).

4. NED0-32339 Supplement 3, " Reactor Stability Long Term
Solution: Enhanced Option I-A Flow Mapping
Methodology," August 1995 (Approved in NRC Safety
Evaluation dated May 28, 1996).

5. NRC Safety Evaluation for Brunswick Unit 1 Amendment
No. 182.

(continued)

Brunswick Unit 1 5.0-19 Amendment No.
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! )

| FCBB
B 3.2.3,_

L

| B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.3 Fraction of Core Boiling Boundary (FCBB)

!. BASES

BACKGROUND General Design Criteria 12 requires protection of fuel,

; thermal safety limits from conditions caused by
;- neutronic/ thermal hydraulic instability. Neutronic/ thermal

hydraulic instability result in power oscillations which
; could result in exceeding the MCPR Safety Limit (SL). The.

MCPR SL is set such that 99.9% of the fuel rods avoid-

boiling transition during normal operation and during an,

i anticipated operational occurrence (A00) (refer to the Bases I
~

for SL 2.1.1.2).

The FCBB is the ratio of the power generated in the lower i
4 feet of the active reactor core to the power required to- !

produce bulk saturated boiling of the coolant entering the
fuel channels. The value of 4 feet above the bottom of the
active fuel is set as the boiling boundary limit based on
analysis described in Section 9 of Reference 1. The boiling lboundary limit is established to ensure that the core will I

remain stable during normal reactor apera?. ions in the !
Restricted Region of the power and flow map defined in the '

COLR which may otherwise be susceptible to neutronic/ thermal
hydraulic instabilities.

Planned operation in the Restricted Region is accommodated
by manually establishing ~ the " Setup"' Allowable Values for
the APRM Flow-Biased Simulated Thermal Power-High scram and :
control rod block functions. The " Setup" Allowable Values
of the APRM Flow-Biased Thermal Power-High Function (refer
to LCO 3.3.1.1, Table 3.3.1.1-1, Function 2.b.) are
consistent with assumed operation in the Restricted Region
with FCBB s 1.0. Operation with the " Setup" values enables
entry into the Restricted Region without a control rod block
that would otherwise occur. Plant operation with the
" Setup" values is limited as much as practical due to the
effects on plant operation required to meet the FCBB limit.

APPLICABLE The analytical methods and assumptions used in establishing
SAFETY ANALYSES the boiling boundary limit are presented in Section 9 of

Reference 1. Aperation with the FCBB s 1.0 (i.e., a bulk
saturated boil .g boundary a: 4 feet) is expected to ensure
that operation within the Restricted Region will not result

(continued)

Brunswick Unit 1 8 3.2-11 Revision No.
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FCBB -

B 3.2.3

BASES-
..

APPLICABLE in neutronic/ thermal hydraulic instability due to either
SAFETY ANALYSES steady-state operation'or as the result of an A00 which

(continued) initiates and terminates entirely within the Restricted
Region. Analysis also confirms that A00s initiated from
outside the Restricted Region (i.e., without an initial
restriction on FCBB) which terminate in the Restricted
Region are not expected to result in instability. The types
of transients specifically evaluated are loss of flow and
coolant temperature-decrease which are limiting for the
onset of instability (Ref.1).

Although the onset of instability does not necessarily occur
if the FCBB is greater than 1.0 in the Restricted Region,
bulk saturated boiling at the 4 foot boiling boundary limit
has_been adopted so as to preclude neutronic/ thermal
hydraulic instability during operation in the Restricted
Region. The effectiveness of this limit is based on the
demonstration (Ref.1) that with the limit met large margin
to the onset of neutronic/ thermal hydraulic instability
exists and all major state parameters that affect stability
have relatively small impacts on stability performance.

The FCBB ' satisfies Criterion 2 of Reference 2.

LC0 Requiring FCBB s 1.0 ensures the bulk coolant boiling
boundary is 2: 4 feet from the bottom of the active core.
Analysis (Ref.1) has shown~ that for anticipated operating
conditions of core power, core flow, axial and radial power
shapes, and inlet enthalpy, a boiling boundary of 4 feet
ensures variations in these key parameters do not have a
significant impact on stability performance.

Neutronic/ thermal hydraulic instabilities can result in
power oscillations which could result in exceeding the MCPR
Safety Limit (SL). The MCPR SL is set such that 99.9% of
the fuel rods avoid boiling transition during normal
operation and during an A00 (refer to the Bases for
SL 2.1.1.2).

APPLICABILITY The FCBB limit is used to prevent core conditions necessary
for the onset of instability and thereby preclude
neutronic/ thermal hydraulic instability while operating in
the Restricted Region defined in the COLR.

(continued)

Brunswick Unit 1 8 3.2-12 Revision No.
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FCBB
B 3.2.3

BASES-

APPLICABILITY The boundary.of the Restricted Region in the Applicability
(continued) of this LCO is analytically established in terms of thermal

power and core flow. .The Restricted Region is defined by
the APRM Flow Biased Simulated Thermal Power-High Control
Rod Block setpoints, which are a function of. reactor
recirculation drive flow. The Restricted Region Entry Alarm
(RREA) signal is generated by the Flow Control Trip
Reference (FCTR) card using the APRM Flow Biased Simulated ,

i

Thermal Power-High Control Rod Block setpoints. As a
result, the RREA is coincident with the Restricted Region
boundary under all anticipated operating conditions when the
setpoints are not " Setup," and provides indication of entry
into the Restricted Region. However, APRM Flow Biased |

Simulated Thermal Power-High Control Rod Block signals
provided by the FCTR card, that are not coincident with the
Restricted Region boundary, do not generate a valid RREA.
The Restricted Region boundary for this LCO Applicability is
specified in the COLR.

|
i

When the APRM Flow Biased Simulated Thermal Power-High |
Control Rod Block setpoints are " Setup," the applicable
setpoints used to generate the RREA are moved to the |
interior boundary of the Restricted Region to allow I
controlled operation within the Restricted Region. While i

the setpoints are " Setup," the Restricted Region boundary :
remains defined by the normal APRM Flow Biased Simulated i

Thermal Power-High Control Rod Block setpoints.
Parameters, such as reactor power and core flow available at
the reactor controls, may be used to provide immediate
confirmation that entry into the Restricted Region could '

reasonably.have occurred.

The FCBB limit is also used to ensure that core conditions,
while operating with " Setup" values, remain consistent with
analyzed transients initiated from inside and outside the
Restricted Region.

Operation outside the Restricted Region is not susceptible
to neutronic/ thermal hydraulic instability when applicable
thermal power distribution limits such as MCPR are met.

ACTIONS A.1

If FCBB is not within the required limit, core conditions
necessary for the onset 'of neutronic/ hydraulic thermal
instability may result. Therefore, prompt action is taken

(continued)
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'

i FCBB

B 3.2.3e

,

BASES
-

;- 1

ACTIONS- A J (continued),

i
to restore the FCBB to within the limit such that the
stability of the core can be assured. Following,

| uncontrolled entry into the Restricted Region, prompt
j restoration of FCBB within limit can be expected if FCBB is
; known to not significantly exceed the limit. Therefore,

efforts to restore FCBB within limit following an,

* uncontrolled entry into the Restricted Region are
i. appropriate if operation prior to entry was consistent with

planned entry or the potential for entry was recognized as !
<

i. demonstrated by FCBB being monitored and known to not- 1
. significantly exceed the limit. Actions to exit the
i Restricted Region are appropriate when FCBB can not be
I expected to be restored in a prompt manner.
c J

) Actions to restart an idle recirculation loop, withdraw'

control rods or reduce recirculation flow may result in
approaching unstable reactor conditions and are not allowed
to be used to comply with this Required Action. The 2 hour
Completion Time is based on engineering judgement as to a !

reasonable time to restore the FCBB to within limit. The !

2 hour Completion Time is acceptable based on the
,

availability of the PBDS per Specification 3.3.1.3, " Period |Based Detection System" and the low probability of a i

neutronic/ thermal hydraulic instability event.
;

B.1 and B.2

Changes in reactor core state conditions resulting from an
unexpected loss of feedwater heating or unexpected reduction
in core' flow (e.g., any unexpected reduction in feedwater
temperature, recirculation pump trip, or recirculation pump
run back) require immediate initiation of action to exit the
Restricted Region and return the APRM Flow Biased Simulated
Thermal Power-High Function (refer to LC0 3.3.1.1,
Table 3.3.1.1-1, Function 2.b.) to the "non-Setup" value.
Condition B is modified by a Note that specifies that
Required Actions B.1 and B.2 must be completed if this
Condition is entered due to an unexpected loss of feedwater
heating or unexpected reduction in core flow. The-
completion of Required Actions B.1 and B.2 is required even
though FCBB may be calculated and determined to be within
limit. Core conditions continue to change after an
unexpected loss of feedwater heating or unexpected reduction
in core flow due to transient induced changes with the

(continued)
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I FCBB
! B 3.2.3

:

) BASES

,

ACTIONS B.1 and 8.2 (continued)

potential that the FCBS may change and the limit not be met.
' The potential for changing core conditions, with FCBB not i

met, is not consistent with operation in the Restricted
,

Region or with the APRM Flow Biased Simulated Thermal
Power-High Function " Setup". Therefore, actions-to exit
the Restricted Region and return the APRM Flow Biased :

Simulated Thermal Power-High Function to the "non-Setup" I

value are required to be completed in the event Condition B
is entered due to an unexpected loss of feedwater heating or ian unexpected reduction in core flow.

If Operator actions to restore the FCBB to within limit are
not successful within the specified Completion Time of
Condition A, reactor operating conditions may be changing
and may continue to change such that core conditions
necessary for the onset of neutronic/ thermal hydraulic
instability may be met. Therefore, in the event the
Required Action and associated Completion Time of
Condition A is not_ met, immediate action to exit the
Restricted Region and return the APRM Flow Biased Simulated
Thermal Power-High Function to the "non-Setup" value is
required.

Exit of the Restricted Region can be accomplished by control
rod insertion and/or recirculation flow increases. Actions
to restart an idle recirculation loop, withdraw control rods
or reduce recirculation flow may result in approaching
unstable reactor conditions and are not allowed to be used
to comply with this Required Action. The time required to
exit the Restricted Region will depend on existing plant
conditions. Provided efforts are begun without delay and
continued until the Restricted Region is exited, operation
is acceptable.

SURVEILLANCE SR 3.2.3.1
REQUIREMENTS

Verifying FCBB s 1.0 is required to ensure the reactor is
operating within the assumptions of the safety analysis.
The boiling boundary limit is established to ensure that the
core will remain stable during normal reactor operations in
the Restricted Region of the power and flow map defined in
the COLR which may otherwise be susceptible to
neutronic/ thermal hydraulic instabilities.

(continued)
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FCBB
B 3.2.3

BASES,

SURVEILLANCE SR 3.2.3.1 (continued)
REQUIREMENTS

FCBB is required to be verified every 24 hours while
operating in the Restricted Region defined in the COLR. The
24 hour Frequency is based on both engineering judgment and

; recognition of the slow rate of change in power distribution
during normal operation.

The second Frequency requires FCBB to be within the limit,

within 15 minutes following an unexpected transient. The
verification of the FCBB is required as a result of the
possibility that the unexpected transient results in the
limit not being met. The 15 minute frequency is based on
both engineering judgement and the availability of the PBDS
to provide the operator with information regarding the
potential imminent onset of neutronic/ thermal hydraulic
instability. The 15 minute Frequency for this SR is not to
be used to delay entry into Condition B following an
unexpected reduction in feedwater heating, recirculation

i pump trip, or recirculation pump run back.

This Surveillance is modified by a Note which allows
15 minutes to verify FCBB following entry into the
Restricted Region if the entry was the result of an
unexpected transient (i.e., an unintentional or unplanned
change in core thermal power or core flow). The 15 minute
allowance is based on both engineering judgement and the.

availability of the PBDS to provide the operator with<

information regarding the potential imminent onset of
neutronic/ thermal hydraulic instability. The 15 minutei

allowance of the Note is not to be used to delay entry into
Condition B if the entry into the Restricted Region was the
result of an unexpected reduction in feedwater heating,
recirculation pump trip, or recirculation pump run back.

1 REFERENCES 1. NEDO 32339-A, Reactor Stability Long Term Solution:
Enhanced Option I-A, July 1995.

2. 10 CFR 50.36(c)(2)(ii).

Brunswick Unit 1 B 3.2-16 Revision No.
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,

i RPS Instrumentation

i.
B 3.3.1.1

j BASES
.

APPLICABLE 2.a. Averaae Power Ranae Monitor Neutron Flux-Hich.
SAFETY ANALYSES, Startuo (continued)

; LCO, and
i

! APPLICABILITY this Function on a valid signal. In addition,.to provide I
adequate coverage of the entire core, at least 11 LPRM !

inputs are required for each APRM channel, with at least two
: LPRM inputs from each of the four axial levels at which the |
| LPRMs are located. |

The Allowable Value is based on preventing significant.

increases in power when THERMAL POWER is < 25% RTP.

! The Average Power Range Monitor Neutron Flux-High, Startup
: Function must be OPERABLE during MODE 2 when control rods
j. may be withdrawn since the potential for criticality exists. !
.

In MODE 1, the Average Power Range Monitor Flow Biased
Simulated Thermal Power-High and Fixed Neutron Flux-High
Functions provide protection against reactivity transients
and the RWM and Rod Block Monitor protect against control !rod withdrawal error events. '

2.b. Averaae Power Ranae Monitor Flow Biased Simulated
Thermal Power-Hiah i

|
The Average Power Range Monitor Flow Biased Simulated l

Thermal Power-High Function monitors neutron flux to
approximate the THERMAL POWER being transferred to the
reactor coolant. The APRM neutron flux is electronically
filtered with a time constant representative of the fuel

jheat transfer dynamics to generate a signal proportional to !

the THERMAL POWER in the reactor. The trip level is varied
as a function of rated recirculation drive flow (W) in
percent and is clamped at an upper limit that is always
lower than the Average Power Range Monitor Fixed Neutron

,

Flux-High Function Allowable Value. The Average Power
Range Monitor Flow Biased Simulated Thermal Power-High
Function provides a general definition of the licensed
core power / core flow operating domain.

The Average Power Range Monitor Flow Biased Simulated
Thermal Power-High Function is not associated with an LSSS.
Operating limits established for the licensed operating
domain are used to develop the Average Power Range Monitor
Flow Biased Simulated Thermal Power-High Function Allowable
Values to provide pre-emptive reactor scram and prevent

(continued)
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RPS Instrumentation
B 3.3.1.1

BASES

I

APPLICABLE 2.b. Averace Power Ranae Monitor Flow Biased Simulated
:SAFETY ANALYSES, Thermal Power-Hiah (continued)

LCO, and
APPLICABILITY gross violation of the licensed operating domain. Operation Ioutside the licensed operating domain may result in !anticipated operational occurrences and postulated accidents ;

being initiated from conditions beyond those assumed in the
safety analysis. Operation within the licensed operating
domain also ensures compliance with General Design
Criterion 12.

General Design Criterion 12 requires protection of fuel
thermal safety limits from conditions caused by
neutronic/ thermal hydraulic instability. Neutronic/ thermal
hydraulic instabilities result in power oscillations which
could result in exceeding the MCPR SL.

The area of the core power and flow operating domain
susceptible to neutronic/ thermal hydraulic instability is
affected by the Fraction of Core Boiling Boundary
(LCO3.2.3,FCB8). " Setup" and normal ("non-Setup") Average
Power Range Monitor Flow Biased Simulated Thermal
Power-High Function Allowable Values are specified in the
Core Operating Limits Report (COLR). When the normal value
is selected protection against neutronic/ thermal hydraulic
instability is provided by preventing operation in the
susceptible area of the operating domain during operation
outside the Restricted Region of the operating domain
specified in the COLR with the FCB8 limit not required to be
met. When the " Setup" value is selected meeting the FCBB
limit provides protection against neutronic/ thermal
hydraulic instability.

" Setup" and "non-Setup" values are selected by operator
manipulation of the recessed Setup button on each flow
control trip reference card. Selection of the " Setup" value
is intended only for planned operation in the Restricted
Region as specified in the COLR. Operation in the
Restricted Region with the Average Power Range Monitor Flow
Biased Simulated Thermal Power-High Function in " Setup"
requires the FCBB limit to be met and is not generally
consistent with normal power operation.

The Average Power Range Monitor Flow Biased Simulated
Thermal Power-High Function uses a trip level generated by
the flow control trip reference card based on recirculation
loop drive flow. The proper representation of drive flow as

(continued)
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!
: RPS Instrumentation
I B 3.3.1.1 |

BASES
1 -

|: APPLICABLE 2.b. Averace Power Ranae Monitor Flow Biased Simulated
SAFETY ANALYSES, Thermal Power-Hiah (continued)LCO, and.

i APPLICABILITY indication of core flow is ensured through drive flow
i alignment. This is accomplished by the selection of

,

'

i appropriate dip switch positions on the flow control tripi
reference cards (Refer to SR 3.3.1.1.18). Changes in the

! core flow to drive flow functional relationship may vary
i over the core flow operating range. These changes can

result from gradual changes in the Recirculation System ande

2 core components over the reactor life time as well as
| specific maintenance performed on these components (e.g.,
j jet pump cleaning).
I

. The APRM System is divided into two groups of channels with
! three APRM inputs to each trip system. The system is
{- designed to allow one channel in each trip system to be

bypassed. Any one APRM channel in a trip system can cause
the associated trip system to trip. Four channels of

i Average Power Range Monitor Flow Biased Simulated Thermal
; Power-High with two channels in each trip system arranged
i in a one-out-of-two logic are required to be OPERABLE to'

ensure that no single instrument failure will preclude a
; scram from this Function on a valid signal. In addition, to
; provide adequate coverage of the entire core,.at least
| 11 LPRM inputs are required for each APRM channel, with at
j least two LPRM inputs from each of the four axial levels at
; which the LPRMs are located. Each APRM channel receives two
: total drive flow signals representative of total core flow.' The total drive flow signals are generated by four flow
: units, two of which supply signals to the trip system A
| APRMs, while the other two supply signals to the trip
i system B APRMs. Each flow unit signal' is provided by

summing up the flow signals from the two recirculation,

l- loops. To obtain the most conservative reference signals,
: the total flow signals from the two flow units (associated
j with a trip system as described above) are routed to a low

auction circuit associated with each APM. Each APRM's,

; auction circuit selects the lower of the two flow unit
signals for use as the scram trip reference for that;

; particular APRM. Each required Average Power Range Monitor
Flow Biased Simulated Thermal Power-High channel only;

i requires an input from one OPERABLE flow unit, since the
i individual APRM channel will perform the intended function
j with only one OPERABLE flow unit input. However, in order
t to maintain single failure criteria as described above for
i the Function, at least one required Average Power Rangej-
'

(continued)
J
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: RPS Instrumentation
B 3.3.1.1

BASES

;

APPLICABLE 2.b. Averaae Power Ranae Monitor Flow Biased Simulated '

i SAFETY ANALYSES, Thermal Power-Hiah (continued) I
i LCO, and
: APPLICABILITY Monitor Flow Biased Simulated Thermal Power-High channel in

each trip system must be capable of maintaining an OPERABLE
-

i flow unit signal in the event of a failure of an auction
circuit, or a flow unit, in the associated trip system.

j (e.g., if a flow unit is inoperable, one of the two required
Average Power Range Monitor Flow Biased Simulated Thermal

! Power-High channels in the associated trip system must be
considered inoperable).

j

!
The THERMAL POWER time constant of :s 7 seconds is based on {the fuel heat transfer dynamics and provides a signal 4

: proportional to the THERMAL POWER.
|
| The Average Power Range Monitor Flow Biased Simulated !
. Thermal Power-High Function is required to be OPERABLE in
! MODE 1 when there is the possibility of. neutronic/ thermal ;
j hydraulic instability. The potential to exceed the SL |
: applicable to high pressure and core flow conditions

(MCPR SL), which provides fuel cladding integrity
protection, exists if neutronic/ thermal hydraulic:

j instability occurs. During MODES 2 and 5, other IRM and
APRM Functions provide protection for fuel cladding;

; integrity.
.

2.c. Averaae Power Ranae Monitor Fixed Neutron Flux-Hiah
1

The APRM channels provide the primary indication of neutron
flux within the core and respond almost instantaneously to
neutron flux increases. The Average Power Range Monitor
Fixed Neutron Flux-High Function is capable of generating a
trip signal without the electronically filtered time
constant to prevent fuel damage or excessive RCS pressure.
For the overpressurization protection analysis of
References 4 and 7, the Average Power Range Monitor Fixed
Neutron Flux-High Function is assumed to terminate the main '

steam isolation valve (MSIV) closure event and, along with
the safety / relief valves (SRVs), limits the peak reactor-

-pressure vessel (RPV) pressure to less than the ASME Code
limits. The control rod drop accident (CRDA) analysis
(Ref. 2) takes credit for the Average Power Range Monitor
Fixed Neutron Flux-High Function to terminate the CRDA.

(continued)
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RPS Instrumentation
i B 3.3.1.1

. BASES

i SURVEILLANCE SR 3.3.1.1.11 and SR 3.3.1.1.13 (continued)
REQUIREMENTS

calibration (SR 3.3.1.1.3) and the 1100 MWD /T LPRM
! calibration against the TIPS (SR 3.3.1.1.8). A second Note-
; is provided that requires the APRM and IRM SRs to be
; performed within 12 hours of entering MODE 2 from MODE 1.
j Testing of the MODE 2 APRM and IRN Functions cannot be

performed in MODE 1 without utilizing jumpers, lifted leads,
or movable links. This Note allows entry into MODE 2 from

f MODE 1 if the associated Frequency is not met per SR 3.0.2.
Twelve hours is based on operating experience and in' consideration of providing a reasonable time in which to

'

complete the SR. Note 3 to SR 3.3.1.1.11 states that the
| digital components of the flow control trip reference card

are excluded from CHANNEL CALIBRATION of Function 2.b,:

Average Power Range Monitor Flow Biased Simulated Thermal
.

'

:

4 Power-High. The analog output potentiometers of the flow
control trip reference card are not excluded from this test.

|_ The flow control trip reference card has an automatic
: self-test feature which periodically tests the hardware that J

performs the digital algorithm. Exclusion of the digital
4 components of the flow control trip reference card _ from
; CHANNEL CALIBRATION of Function 2.b is based on conditions

,

required to perform the test and the small likelihood of a,

; change in the status of these components not being detected.
!
4 The Frequency of SR 3.3.1.1.11 is based upon the assumption

of a 92 day calibration interval in the determination of the
magnitude of equipment drift in the setpoint analysis. The
Frequency of SR 3.3.1.1.13 is based upon the assumption of a
24 month calibration interval in the determination of the
magnitude of equipment drift in the setpoint analysis.

SR 3.3.1.1.14

The Average Power Range Monitor Flow Biased Simulated
Thermal Power-High Function uses an electronic filter
circuit to generate a signal proportional to the core
THERMAL POWER from the APRM neutron flux signal. This
filter circuit is representative of the fuel heat transfer
dynamics that produce the relationship between the neutron
flux and the core THERMAL POWER. The filter time constant
must be verified to be :s; 7 seconds to ensure that the
channel is accurately reflecting the desired parameter.

The Frequency of 24 months is based on engineering judgment
considering the reliability of the components.

(continued)

Brunswick Unit 1 8 3.3-31 Revision No.



.. -- - - . - . - . - . - . - - - -.-. - - - - .- - - -

,

i RPS Instrumentation
#

B 3.3.1.1

. BASES
,.

i
-
'

SURVEILLANCE SR 3.3.1.1.17 i

REQUIREMENTS-
| (continued) This SR ensures that the individual channel response times

are less than or equal to the maximum values assumed in the,

accident analysis. This test may be performed in one4

measurement or in overlapping segments, with verification
i

1- that all components are tested. The RPS RESPONSE TIME !
I acceptance criteria are included in Reference 13. '

As noted (Note 1), neutron detectors for Function 2 are-1

excluded from RPS RESPONSE TIME testing because the
'

! principles of detector operation virtually ensure an
,

I instantaneous response time. In addition, Note 2 states the !
! response time of the sensors for Functions 3 and 4 may be
: assumed in the RPS RESPONSE TIME test to be the design

'

;

sensor response time. This is allowed since the sensor,

response time is a small part of the overall RPS RESPONSE;

i TIME (Ref. 14).
i
'

RPS RESPONSE TIME tests are conducted on a 24 month |
STAGGERED TEST BASIS. Note 3 requires STAGGERED TEST BASIS |1

Frequency to be determined based on 4 channels per trip.

. system, in lieu of the 8 channels specified in ;
'

Table 3.3.1.1-1 for the MSIV Closure Function. This j
Frequency is based on the logic interrelationships of the !,

various channels required to produce an RPS scram signal. |4

1 The 24 month Frequency is consistent with the BNP refueling '

) cycle and is based upon plant operating experience, which
shows that random failures of instrumentation components
causing serious response time degradation, but not channel
failure, are infrequent occurrences..

i
,

SR 3.3.1.1.18

The Average Power Range Monitor Flow Biased Simulated i

Thermal Power-High Function uses a trip level generated by
the flow control trip reference card based on the
recirculation loop drive flow. The drive flow is adjusted
by a digital algorithm according to selected drive flow
alignment dip switch settings. This SR sets, as necessary,
the flow control trip reference card to ensure the drive
flow alignment used results in the appropriate trip level
being generated from the digital components of the card.

(continued)
.
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RPS Instrumentation,

j~ B 3.3.1.1
!

j BASES

; ' SURVEILLANCE -SR 3.3.1.1.18 (continued)
REQUIREMENTS;

|
The Frequency of once within 7 days after reachingt

equilibrium conditions following a refueling outage is based
on the expectation that any change in the core flow to drive.

i flow functional relationship during power operation would be
j gradual and the maintenance on the Recirculation System and

core components which may impact the relationship is
expected to be performed during refueling outages. The i

4

7 day time period to reach equilibrium conditions is based I

on plant conditions required to perform the test,
j engineering judgment of the time required to collect and
'

analyze the necessary flow data, and engineering judgment of
I the time required to adjust and check the adjustment of each
i flow control trip reference card. The 7 day time period to

reach equilibrium conditions is acceptable based on the low,

'

probability of a neutronic/ thermal hydraulic instability j
i event.
i
i

i REFERENCES 1. UFSAR, Section 7.2.
; 1

| 2. UFSAR, Chapter 15.0. I
i 3. UFSAR, Section 7.2.2.

j 4. NEDC-32466P, Power Uprate Safety' Analysis Report for
: Brunswick Steam Electric Plant Units 1 and * ;

j September 1995. I

5. 10 CFR 50.36(c)(2)(ii).
i

| 6. NED0-23842, Continuous Control Rod Withdrawal in the
Startup Range, April 18, 1978.:

7. UFSAR, Section 5.2.2.

j 8. UFSAR, Appendix 5.2A.

9. UFSAR, Section 6.3.1..

10. P. Check (NRC) letter to G. Lainas (NRC), BWR Scram
Discharge System Safety Evaluation, December 1, 1980.

;

11. NEDC-30851-P-A, Technical Specification Improvement
i Analyses for BWR Reactor Protection System,

March 1988.

i' (continued)
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PBDS
B 3.3.1.3

i

|

B 3.3 INSTRUMENTATION

B 3.3.1.3 Period Based Detection System (PBDS)

BASES

BACKGROUND General Design Criteria 12 requires protection of fuel
! thermal safety limits from conditions caused by
'

neutronic/ thermal hydraulic instability. Neutronic/ thermal
'

hydraulic instabilities can result in power oscillations-
which could result in exceeding the MCPR Safety Limit (SL).
The MCPR SL ensures that at least 99.9% of the fuel rods
avoid boiling transition during normal operation and during
an anticipated operational occurrence (A00) (refer to the ;
Bases for SL 2.1.1.2), i

The PBDS provides the operator with an indication that
4

conditions consistent with a significant degradation in the '

stability performance of the reactor core has occurred and
,

the potential for imminent onset of neutronic/ thermal )hydraulic instability may exist. Indication of such
degradation is cause for the operator to initiate an

,

immediate reactor scram if the reactor is being operated in i

either the Restricted Region or Monitored Region. The
Restricted Region and Monitored Region are defined in the
COLR.

The PBDS instrumentation of the Neutron Monitoring System
(NMS) consists of two channels. PBDS channel A includes
input from 13 local power range monitors (LPRMs) within the
reactor core and PBDS channel B includes input from 11 LPRMs
within the reactor core. All LPRMs are utilized from each
of the axial levels except for the D level detectors. These
inputs are continually monitored by the PBDS for variations
in the neutron flux consistent with the onset of
neutronic/ thermal hydraulic instability. Each channel
includes separate local indication and separate control room
High-High Alarms. While, this LC0 specifies OPERABILITY
requirements only for one monitoring and indication channel
of the PBDS, if both are OPERABLE, a High-High Alarm from
either channel results in the need for the operator to take
actions.

The primary PBDS component is a card in the NMS with analog
inputs and digital processing. The PBDS card has an
automatic self-test feature to periodically test the
hardware circuit. The self-test functions are executed
during their allocated portion of the executive loop

(continued)
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PBDS
8 3.3.1.3

,

1

BASES

!

BACKGROUND . sequence. - Any self-test failure indicating loss of critical
(continued) function results in a common control room " Inoperative"

alarm. The inoperable condition is also displayed by an
! indicating light on the card front panel. A manually

initiated internal test sequence can be actuated via a.

; recessed push button. This internal test consists of
simulating alarm and inoperable conditions to verify card ;

i OPERABILITY. Further descriptions of the PBDS are provided
j in References 1 and 2.

! Actuation of the PBDS High-High Alarm is not postulated to
occur due.to neutronic/ thermal hydraulic instability during
operation outside the Restricted Region and the Monitored1

Region. Periodic perturbations can be introduced into thei

: thermal hydraulic behavior of the reactor core from external
sources such as recirculation system components and the

| pressure and feedwater control systems. These perturbations
can potentially drive the neutron filux to oscillate within a'

! frequency range expected for neutronic/ thermal hydraulic
j instability. The presence of such c4scillations may be

recognized by the period based algorithm of the PBDS ande

' could result in a High-High Alarm. Actuation of the PBDS
j High-High Alarm outside the Restricted Region and the
i Monitored Region indicate the presence of a source external
j to the reactor core and are not indications of
; neutronic/ thermal hydraulic instability.
4

'
APPLICABLE Analysis, as described in Section 4 cf Reference 1,

! SAFETY ANALYSES confirms that A00s initiated from outside the Restricted
| Region without stability control and from within the

Restricted Region with stability control are not expected to'

result in neutronic/ thermal hydraulic instability. The
stability control applied in the Restricted Region (refer to
LC0 3.2.3, " Fraction of Core Boiling Doundary (FCBB)") is
established to prevent neutronic/thernial hydraulic
instability during operation in the Restricted Region.
Operation in the Monitored Region is only susceptible to
instability under operating conditions beyond those analyzed
in Reference 1. The types of transients specifically
evaluated are loss of flow and coolant temperature decrease
which are limiting for the onset of inntability.

The initial conditions assumed in the analysis are
reasonably conservative and the immediate post-event reactor
conditions are significantly stable. However, these assumed
initial conditions do not bound each individual parameter

(continued)
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'

B 3.3.1.3
1

'

BASES
! i

,

[ APPLICABLE which impacts stability performance (Ref. 1). The PBDS
j SAFETY ANALYSES instrumentation provides the operator with an indication

.

! (continued)- that conditions consistent with a significant degradation in '

} the stability performance of the reactor core has occurred
and the potential for imminent onset of neutronic/ thermal

. hydraulic instability may exist. Such conditions are only*

postulated to result from events initiated from initial
| conditions beyond the conditions assumed in the safety
i analysis (refer to' Section 4, Ref.1).
,

j The PBDS has no safety function and is not assumed to
; function during any UFSAR design basis accident or transient i

! analysis. However, the PBDS provides the only indication of-
j the imminent onset of neutronic/ thermal hydraulic
j instability during operation in regions of the operating

domain potentially susceptible to instability. Therefore,*

i, the PBDS is included in the Technical Specifications. '

!
'

LC0 One PBDS channel is required to be OPERABLE with a minimum
1 of eight LPRM inputs to monitor reactor neutron flux for
'

indications of imminent onset of neutronic/ thermal hydraulic
instability. A PBDS channel may be considered OPERABLE with4

! six LPRM inputs when the distribution of OPERABLE LPRMs
| provides: .a) at least one OPERABLE LPRM in each core
; quadrant or b) at least two OPERABLE LPRMs in the core

quadrant opposite any core quadrant with no OPERABLE LPRMs..

! The required distribution of the LPRMs when a PBDS channel
,

! is considered OPERABLE with as few as six OPERABLE LPRMs
; ensures a minimum of two OPERABLE LPRMs in opposite core

'

quadrants. This distribution ensures that, for all
i postulated orientations and modes of oscillation,- there are
i at least two OPERABLE LPRMs in the core quadrants in which
t the local neutron flux will oscillate with a frequency

within the range monitored by the PBDS. OPERABILITY,

; requires the ability fcr the operator to be immediately
alerted to a High-High Alarm. This is accomplished by the,

; instrument channel control room alarm. The LCO also
j requires reactor operation be such that the High-High Alarm
i is not actuated by any OPERABLE PBDS instrumentation
2 channel.

APPLICABILITY At least one of two PBDS instrumentation channels is
; required to be OPERABLE during operation in either the
] Restricted Region or the Monitored Region specified in the

(continued)
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B 3.3.1.3
i

i BASES i

:
1

j..
APPLICABILITY COLR. |Similarly, operation with the PBDS High-High Alarm

(continued)- of any OPERABLE PBDS instrumentation channel is not allowed
! in the Restricted Region or the Monitored Region. Operation

in these regions is susceptible to instability (refer to the,

j Bases for LCO 3.2.3 and Section 4 of Ref.1). OPERABILITY
of at least one PBDS instrumentation channel and operation-
with no indication of a PBDS High-High Alarm from any-

OPERABLE PBDS instrumentation channel is therefore required
i during operation in these regions.
a

! The boundary of the Restricted Region in the Applicability.'

of this LCO is analytically established in terms of thermal
! power and core flow. The Restricted Region is defined by
! the APRM Flow Biased Simulated Thermal Power-High Control
i Rod Block setpoints, which are a function of reactor
| recirculation drive flow. The Restricted Region Entry Alarm
j (RREA) signal is generated by the Flow Control Trip
i Reference (FCTR) card using the APRM Flow Biased Simulated
i Thermal Power-High Control Rod Block setpoints. As a !
! result, the RREA is coincident with the Restricted Region i
j boundary under all anticipated operating conditions when the
i setpoints are.not " Setup," and provides the indication

regarding entry into the Restricted Region. However, APRM 1
,

; Flow Biased Simulated Thermal Power-High Contrni Rod Block
j signals provided by the FCTR card, that are not coincident ;
; with the Restricted Region boundary, do not generate a valid i

RREA. The Restricted Region boundary for this LCO;

| Applicability is specified in the COLR.
:

( When the APRM Flow Biased Simulated Thermal Powe'r-High !
Control Rod Block setpoints are " Setup" the applicable '

.

setpoints used to generate the RREA are moved to the
interior boundary of the Restricted Region to allow
controlled operation within the Restricted Region.. While
the setpoints are " Setup" the Restricted Region boundary
remains defined by the normal APRM Flow Biased Simulated
Thermal Power-High Control Rod Block setpoints. Parameters
such as reactor power and core flow available at the reactor
controls, may be used to provide immediate confirmation that
entry into the Restricted Region could reasonably have
occurred. The Monitored Region in the Applicability of this
LC0 is analytically established in terms of thermal power
and core flow. However, unlike the Restricted Region
boundary the Monitored Region is not specifically monitored
by plant instrumentation to provide automatic indication of
entry into the region. Therefore, the Monitored Region

(continued)
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BASES,

! i
:

i: APPLICA8ILITY boundary is defined solely in terms of thermal power and I

(continued) core flow. The Monitored Region boundary for this LCO
,

Applicability is specified in the COLR.
|

. Operation outside the Restricted Region and the Monitored
| Region is not susceptible to neutronic/ thermal hydraulic
'

instability even under extreme postulated conditions.
|

ACTIONS 8.d

| If at any time while in the Restricted Region or Monitored
'

Region, an OPERABLE PBDS instrumentation channel indicates a
i High-High Alarm, the operator is required to initiate an
. immediate reactor scram. Verification that the High-High
f. Alarm is valid may be performed without delay against
j. another output from a PBDS card observable from the reactor
3 controls in the control room prior to the manual reactor |
; scram. This provides assurance that core conditions leading |
| to neutronic/ thermal hydraulic instability will be '

i mitigated. This Required Action and associated Completion
i Time does not allow for evaluation of circumstances . leading
'

to the High-High Alarm prior to manual initiation of
i reactor scram,

i
j

B.1 and 8.2

1 Operation with the APRM Flow Biased Simulated Thermal
! Power-High Function (refer to LCO 3.3.1.1, Table 3.3.1.1-1,
: Function 2.b) " Setup" requires the stability control applied
i in the Restricted Region (refer to LC0 3.2.3) to be met.
! Requirements for operation with the stability control met

are established to prevent reactor thermal hydraulic
' instability during operation in the Restricted Region. When '

the APRM Flow Biased Simulated Thermal Power-High Control
Rod Block setpoints are not " Setup" uncontrolled entry into-

the Restricted Region is identified by receipt of a valid,

; RREA. Immediate confirmation that the RREA is valid and
indicates an actual entry into the Restricted Region may be.

performed without delay. Immediate confirmation constitutes,

! observation that plant parameters immediately available at
! the reactor controls (e.g., core power and core flow) are

reasonably consistent with entry into the Restricted Region.;

a - This immediate confirmation may also constitute recognition
that plant parameters are. rapidly changing during a

,

3

(continued),

i
:
'
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,

i |
I

j- BASES

1

ACTIONS B.1 and B.2 (continued)
~

transient (e.g., a recirculation pump trip) which could
reasonably result in entry into the Restricted Region..i

: While the APRM Flow Biased Simulated Thermal Power-High !
j Control Rod Block setpoints are " Setup," operation in the '

j Restricted Region may be confirmed by use of plant
i parameters such as reactor power and core flow available at

the reactor controls. With the required PBDS channel;'

inoperable while in the Restricted Region, the ability to
,

; monitor conditions indicating the potential for imminent I

onset of neutronic/ thermal hydraulic instability as a result'

: of unexpected transients is lost. Therefore, action must be
; inniediately initiated to exit the Restricted Region.
.

Exit of the Restricted Region can be accomplished by control
rod insertion and/or recirculation flow increases. Actions

; to restart an idle recirculation loop, withdraw control rods
i

f or reduce recirculation flow may result in unstable reactor |
conditions and are not allowed to be used to comply with4

this Required Action.
,

! The time required to exit the Restricted Region will depend
j on existing plant conditions. Provided efforts are begun
! without delay and continued until the Restricted Region is j

exited, operation is acceptable based on the low probability'

of a transient which degrades stability performance
occurring simultaneously with the required PBDS channel-

; inoperable.
!

i Required Action B.1 is modified by a Note that specifies
that initiation of action to exit the Restricted Region only |

.

applies if the APRM Flow Biased Simulated Thermal '

,

Power-High Function is " Setup". Operation in the
Restricted Region without the APRM Flow Biased Simulated.

Thermal Power-High Function " Setup" indicates uncontrolled.

entry into the Restricted Region. Uncontrolled entry is1

consistent with the occurrence of unexpected transients,<
|

i which, in combination with the absence of stability controls
being met may result in significant degradation of stability
performance. Under these conditions with the required PBDS

I instrumentation channel inoperable, the ability to monitor
i conditions indicating the potential for imminent onset of

neutronic/ thermal hydraulic instability is lost and
j continued operation is not justified. Therefore, Required
1 Action B.2 requires immediate reactor scram.
!
; (continued)

.
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3 PBDS

B 3.3.1.3

BASES

ACTIONS C.1
(continued).

In the Monitored Region the PBDS High-High Alarm provides
indication of degraded stability performance. Although not
anticipated, operation in the Monitored Region is
susceptible to neutronic/ thermal hydraulic instability under
postulated conditions exceeding those previously assumed in
the safety analysis. With the required PBDS channelj

: inoperable while in the Monitored Region, the ability to
i monitor conditions indicating the potential for inninent

onset of neutronic/ thermal hydraulic instability is lost.
Therefore, action must be initiated to exit the Monitored3

Region.

Actions to restart an idle recirculation loop, withdraw
; control rods or reduce recirculation flow may result in
i approaching unstable reactor conditions and are not allowed

to be used to comply with this Required Action. Exit of the'
Monitored Region is accomplished by control rod insertion
and/or recirculation flow increases. However, actions which
reduce recirculation flow are allowed provided the FCBB is
recently (within 15 minutes) verified to be s 1.0. Recent
verification of FCBB being met, provides assurance that with
the PBDS inoperable, planned decreases in recirculation
drive flow should not result in significant degradation of
core stability performance.

The Completion Time of 15 minutes ensures timely operator.

action to exit the region consistent with the low"

'

probability that reactor conditions exceed the initial
conditions assumed in the safety analysis. The time
required to exit the Monitored Region will depend on
existing plant conditions. Provided efforts are begun
within 15 minutes and continued until the Monitored Region
is exited, operation is acceptable based on the low

'. probability of a transient which degrades stability
performance occurring simultaneously with the required PBDS
channel inoperable.

i
SURVEILLANCE SR 3.3.1.3.1
REQUIREMENTS

During operation in the Restricted Region or the Monitored
i Region the PBDS High-High Alarm is relied upon to indicate

conditions consistent with the onset of neutronic/ thermal,

; hydraulic instability. Verification that each OPERABLE

(continued)

i
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4

!
PBDS

; 8 3.3.1.3
.

j BASES
{

-

,

SURVEILLANCE SR 3.3.1.3.1 (continued)'
REQUIREMENTS

channel of PBDS' instrumentation is not in High-High Alarm,

every 12 hours provides assurance of the proper indication
of the alarm during operation in the Restricted Region or
the Monitored Region. The 12 hour Frequency supplements
less formal, but more frequent, checks of alarm status
during operation.

i SR 3.3.1.3.2

Performance of the CHANNEL CHECK every 12 hours ensures that
a gross failure of instrumentation has not occurred. Thisi

i CHANNEL CHECK is normally a comparison of the PBDS
indication to the state of the-annunciator, as well as,

*

comparison to the same parameter on the other channel if it
: is available. It is based on the assumption that the'

instrument channel indication agrees with the immediate
indication available to the operator, and that instrument;

channels monitoring the same parameter should read
: similarly. Deviations between the instrument channels could
! be an indication of instrument component failure. A CHANNEL
1 CHECK will detect gross channel failure; thus, it is key to

1

verifying the instrumentation continues to operate properly |3

. between each CHANNEL FUNCTIONAL TEST. Agreement criteria
4 are determined by the plant staff based on a combination of

the channel instrument uncertainties, including indication,

; and readability. '

E

| The 12 hour Frequency is based on the CHANNEL CHECK
i Frequency requirement of similar Neutron Monitoring System

components. The CHANNEL CHECK supplements less formal,_but
more frequent, checks of channels during normal operational
use of the displays associated with the channels required by

,

the LCO.

SR 3.3.1.3.3

A CHANNEL FUNCTIONAL TEST is performed for each required
PBDS channel to ensure that the system will perform the
intended function. The CHANNEL FUNCTIONAL TEST for the PBDS
includes manual initiation of an internal test sequence and
verification of appropriate alarms and inop conditions being
reported.

(continued) i
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PBDS l

B 3.3.1.3

BASES

SURVEILLANCE SR 3.3.1.3.3 (continued)
REQUIREMENTS

Performance of a CHANNEL FUNCTIONAL TEST at a Frequency of
24 months verifies the performance of the PBDS and
associated circuitry. The Frequency considers the plant
conditions required to perform the test, the ease of i;

performing the test, and the likelihood of a change in the
system or component status. The alarm circuit is designed
to operate for over 24 months with sufficient accuracy on,

i signal amplitude and signal timing considering environment,
1 initial calibration, and accuracy drift (Ref. 2).

REFERENCES 1. NEDO 32339-A, Reactor Stability Long Term Solution:
Enhanced Option I-A, July 1994.

i
'

2. NEDC-32339, Supplement 2, Reactor Stability Long Term
Solution: Enhanced Option I-A Solution Design.
April 1995.

1

!
i

,

4

i

i
:

_

.

't

Brunswick Unit 1 B 3.3-52 Revision No.



. - . - - .- . - . _ . , . . - . . . . . . . - -. . - . . . -.. . -. . ... -- . -.

:

1

! ENCLOSURE 7

BRUNSWICK STEAM ELECTRIC PLANT, UNIT NOS.1 AND 2 i

I 'NRC DOCKET NOS. 50-325 AND 50-324
OPERATING LICENSE NOS. DPR-71 AND DPR-62

REQUEST FOR LICENSE AMENDMENTS
,

ENHANCED OPTION 1-A STABILITY TECHNICAL SPECIFICATIONS

4

| . TYPED TECHNICAL SPECIFICATION AND BASES PAGES - UNIT 2
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FCBB
'

3.2.3

3.2 POWER DISTRIBUTION LIMITS,

3.2.3 Fraction of Core Boiling Boundary (FCBB)-

LC0 3.2.3 The FCBB shall be s; 1.0.

APPLICABILITY: THERMAL POWER and core flow in the Restricted Region as
specified in the COLR,

MODE 1 when RPS Function 2.b, APRM Flow Biased Simulated
Thermal Power-High, Allowable Value is " Setup" as
specified in the COLR.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. FCBB not within limit A.1 Restore FCBB to 2 hours
for reasons other than within limit.
an unexpected loss of
feedwater heating or
unexpected reduction
in core flow.

(continued)

.

I
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FCBB
3.2.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required Action and B.1 Initiate action to Immediately
associated Completion exit the Restricted
Time of Condition A Region.
not met.

AND

0E
B.2 Initiate action to Immediately

..______-NOTE-------- return APRM F1ow following exit
Required Action B.1 Biased Simulated of Restricted
and Required Thermal Power-High Region
Action B.2 shall be Allowable Value to i

completed if this "non-Setup" value. )Condition is entered i

due to an unexpected
loss of feedwater j
heating or unexpected
reduction in core
fl ow.
______________________

FCBB not within limit
due to an unexpected
loss of feedwater
heating or unexpected {

,

reduction in core i

flow.

I

1
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i

FCBB )
3.2.3 !

l
I

SURVEILLANCE REQUIREMENTS :

|

SURVEILLANCE FREQUENCY
'

SR 3.2.3.1 -------------------NOTE--------------------
Not required to be performed until
15 minutes after entry into the Restricted
Region if entry was the result of an
unexpected transient.
........... ...............................

Verify FCBB :s; 1.0. 24 hours
i

|
AND i

1

Once within
15 minutes
following
unexpected
transient

. . .. . - . . . . . _ . . .. . ..

1
l

l
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RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS (continued)-

SURVEILLANCE FREQUENCY

SR 3.3.1.1.8 Calibrate the local power range monitors. 1100 MWD /T
average core
exposure

SR 3.3.1.1.9 Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.1.1.10 Calibrate the trip units. 92 days

SR 3.3.1.1.11 ------------------NOTES------------------
1. Neutron detectors are excluded.

2. For Function 2.a, not required to be
performed when entering MODE 2 from
MODE 1 until 12 hours after entering
MODE 2.

3. For Function 2.b, the digital
components of the flow control trip
reference cards are excluded.

.......__.....___..______...._________...

Perform CHANNEL CALIBRATION. 92 days

SR 3.3.1.1.12 Perform CHANNEL FUNCTIONAL TEST. 24 months

i

(continued)

Brunswick Unit 2 3.3-5 Amendment No.
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RPS Instrumentation
3.3.1.1

i

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.1.13 ------------ -----NOTES------------------
1. Neutron detectors are excluded.

2. For Function 1, not required to be
performed when entering MODE 2 from
MODE 1 until 12 hours after entering
MODE 2.

_____........__...........____.....______

Perform CHANNEL CALIBRATION. 24 months )
!

SR 3.3.1.1.14 Verify the APRM Flow Biased Simulated 24 months
Thermal Power--High time constant is
s 7 seconds.

,

l,

SR 3.3.1.1.15 Perform LOGIC SYSTEM FUNCTIONAL TEST. 24 months

SR 3.3.1.1.16 Verify Turbine Stop Valve--Closure and 24 months
Turbine Control Valve Fast Closure, Trip
011 Pressure--Low Functions are not
bypassed when THERMAL POWER is 2: 30% RTP.

(continued)
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:
RPS Instrumentation

3.3.1.1

? '

SURVEILLANCE REQUIREMENTS (continued)
4

*

SURVEILLANCE FREQUENCY
,

4

; SR 3.3.1.1.17 ------------------NOTES------------------
; 1. Neutron detectors are excluded.

2. For Functions 3 and 4, the sensor
response time may be assumed to be
the design sensor response time.

.

3. For Function 5, "n" equals 4 channels
for the purpose of determining the
STAGGERED TEST BASIS Frequency.-

.

I Verify the RPS RESPONSE TIME is within 24 months on a
limits. STAGGERED TEST,

; BASIS

SR 3.3.1.1.18 Adjust the flow control trip reference Once within 7 |
card to conform to reactor flow. days after )

reaching '

equilibrium
conditions |

following '

refueling
outage

i

Brunswick Unit 2 3.3-7 Amendment No.
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RPS Instrumentation !

3.3.1.1

Table 3.3.1.1 1 (page 1 of 3) ,

'Reactor Protection system Instrumentation

.
. .. . .

. . . .
. . . . .

APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED
OTHER CHANNELS FROM

$PECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWA8LE
FUNCTION CONDITIONS STsTEM ACTION D.1 REQUIREMENTS VALUE

1. Intermediate Range
Monitors

a. Woutron Flux -Nigh 2 3 G st 3.3.1.1.2 s 120/125
sa 3.3.1.1.4 divisions of
sA 3.3.1.1.5 full scale
sa 3.3.1.1.6
sa 3.3.1.1.7
sa 3.3.1.1.13
sa 3.3.1.1.15

5(*) 3 N st 3.3.1.1.2 5 120/125
sa 3.3.1.1.4 divisions of
st 3.3.1.1.5 full scale
$4 3.3.1.1.13
st 3.3.1.1.15

b. Inop 2 3 G sa 3.3.1.1.4 NA

st 3.3.1.1.5
sa 3.3.1.1.15

5(*) 3 N st 3.3.1.1.4 NA
sa 3.3.1.1.5
sa 3.3.2.2.15

2. Average Power Range
Monitors

a. Neutron Flux -Nigh, 2 2 G sa 3.3.1.1.1 5 15% RTP
sta.-t m SR 3.3.1.1.4

st 3.3.1.1.5
SR 3.3.1.1.7
sa 3.3.1.1.8
54 3.3.1.1.11
sa 3.3.1.1.15
st 3.3.1.1.17

b. Flow Blased sisulated 1 2 F sa 3.3.1.1.1 (b)
Thermal Power -High sa 3.3.1.1.3

SR 3.3.1.1.5
SA 3.3.1.1.8
SR 3.3.1.1.11
SR 3.3.1.1.14
sa 3.3.1.1.15
SR 3.3.1.1.18

(continued)

(a) With any control rod withdrawn from a core cell containing one or more fuel assemblies.

(b) Allowable values specified in the COLR.

Brunswick Unit 2 3.3-8 Amendment No.
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.

PBDS,

; 3.3.1.3

i 3.3 INSTRUMENTATION,

a

3.3.1.3 Period Based' Detection System (PBDS)
:

4 LC0 3.3.1.3 One channel of PBDS instrumentation shall be OPERABLE.

bbQ

Each OPERABLE channel of PBDS instrumentation shall not
|- indicate .High-High Alarm.
i

! APPLICABILITY: THERMAL POWER and core flow in the Restricted Region
; specified in the COLR,
i- THERMAL POWER and core flow in the Monitored Region
; specified in the COLR.

!
'

ACTIONS

| CONDITION REQUIRED ACTION COMPLETION TIME
!

t

i- A. Any OPERABLE PBDS A.1 Manually scram the Immediately
channel indicating reactor.;

j High-High Alarm.

!
!

B. Required PBDS channel B.1 --------NOTE--------
j inoperable while in Only applicable if

the Restricted Region. RPS Function 2.b,:

i APRM Flow Biased
: Simulated Thermal
i Power-High,
# Allowable Value is
I " Setup". |

,

4
,

2
Initiate action to Immediately

! exit the Restricted
: Region.

] 0_R

i- (continued)

:

i

1

.
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i
~

PBDS

: 3.3.1.3
:

;-
4

ACTIONS

} CONDITION REQUIRED ACTION COMPLETION TIME

i

! B. (continued) B.2 Manually scram the Immediately
reactor.

.

-

:
'

; C. Required PBDS channel C.1 Initiate action to 15 minutes
j inoperable while in exit the Monitored.
j the Monitored Region. Region.

!-
:

i

t

!

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
4

,

i SR 3.3.1.3.1 Verify each OPERABLE channel of PBDS 12 hours
; instrumentation not in High-High Alarm.

!
i
J

SR 3.3.1.3.2 Perform CHANNEL CHECK. 12 hours'

!

<

!

SR 3.3.1.3.3 Perfore CHANNEL FUNCTIONAL TEST. 24 months;

!'
!

;
4

;

,

i
;

h

:

1

I
,

4

i

:

i

Brunswick Unit 2 3.3218 Amendment No.
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l

Reporting Requirements |
5.6

5.6 Reporting Requirements (continued)
4

5.6.5 CORE OPERATING LIMITS REPORT (COLR)

a. Core operating limits shall be established prior to each
,

reload cycle, or prior to any remaining portion of a reload "

. cycle, and shall be documented in the COLR for the
'

following:
;

1. The AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)for Specification 3.2.1;

. 2. The MINIMUM CRITICAL POWER RATIO (MCPR) for'

Specification 3.2.2;

3. The Allowable Value for Function 2.b, APRM Flow Biased-

,

Simulated Thermal Power-High, for
Specification 3.3.1.1; and

4. The Allowable Values and power range setpoints for Rod
Block Monitor Upscale Functions for
Specification 3.3.2.1.

' b. The analytical methods used to determine the core operating
limits shall be those previously reviewed and approved by
the NRC, specifically those described in the following
documents:

'

l. NEDE-24011-P-A, " General Electric Standard Application ,

for Reactor Fuel" (latest approved version).3

2. NED0-32339-A, " Reactor Stability Long Term Solution:
' Enhanced Option I-A," July 1995.

3. NEDC-32339-P Supplement 1, " Reactor Stability Long Term
: Solution: Enhanced Option I-A ODYSY Computer Code,"

March 1994 (Approved in NRC Safety Evaluation dated
January 4, 1996).

| 4. NED0-32339 Supplement 3, " Reactor Stability Long Terni
Solution: Enhanced Option I-A Flow Mapping
Methodology," August 1995 (Approved in NRC Safety
Evaluation dated May 28, 1996).

(continued)

1
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FCBB
B 3.2.3

8 3.2 POWER DISTRIBUTION LIMITS

B 3.2.3 Fraction of Core Boiling Boundary (FCBB)
;

f BASES

BACKGROUND General Design Criteria 12 requires protection of fuel
thermal safety limits from conditions caused by

; neutronic/ thermal hydraulic instability. Neutronic/ thermal
hydraulic instability result in power oscillations which
could result in exceeding the MCPR Safety Limit (SL). The;

MCPR SL is set such that 99.9% of the fuel rods avoid
boiling transition during normal operation and during ani

',
anticipated operational occurrence (A00) (refer to the Bases
for SL 2.1.1.2) .

The FCBB is the ratio of the power generated in the lower.

4 feet of the active reactor core to the power required to
i produce bulk saturated boiling of the coolant entering the

fuel channels. The value of 4 feet above the bottom of the
active fuel is set as the boiling boundary limit based on
analysis described in Section 9 of Reference 1. The boiling
boundary limit is established to ensure that the core will

i remain stable during normal reactor operations in the
| Restricted Region of the power and flow map defined in the
'

COLR which may otherwise be susceptible to neutronic/ thermal
hydraulic instabilities.

Planned operation in the Restricted Region is accommodated
by manually establishing the " Setup" Allowable Values for
the APRM Flow-Biased Simulated Thermal Power-High scram and,

control rod block functions. The " Setup" Allowable Values
of the APRM Flow-Biased Thermal Power-High Function (refer

J to LC0 3.3.1.1, Table 3.3.1.1-1, Function 2.b.) are
consistent with assumed operation in the Restricted Region<

with FCBB s 1.0. Operation with the " Setup" values enables
entry into the Restricted Region without a control rod block

! that would otherwise occur. Plant operation with the
" Setup" values is limited as much as practical due to the
effects on plant operation required to meet the FCBB limit.

,

i
APPLICABLE The analytical methods and assumptions used in establishing
SAFETY ANALYSES the boiling boundary limit are presented in Section 9 of*

Reference 1. Operation with the FCBB s 1.0 (i.e., a bulk
saturated boiling boundary 2: 4 feet) is expected to ensure
that operation within the Restricted Region will not result

!

(continued)
,

,

i Brunswick Unit 2 B 3.2-11 Revision No.
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FCBB
B 3.2.3

BASES

APPLICABLE in neutronic/ thermal hydraulic instability due to either I
SAFETY ANALYSES steady-state operation or as the result of an A00 which I

(continued) initiates and terminates entirely within the Restricted
Region. Analysis also confirms that A00s initiated from
outside the Restricted Region (i.e., without an initial
restriction on FCBB) which terminate in the Restricted
Region are not expected to result in instability. The types
of transients specifically evaluated are loss of flow and
coolant temperature decrease which are limiting for the
onset of instability (Ref.1).

Although the onset of instability does not necessarily occur
if the FCBB is greater than 1.0 in the Restricted Region, i

bulk saturated boiling at the 4 foot boiling boundary limit
has been adopted so as to preclude neutronic/ thermal
hydraulic instability during operation in the Restricted
Region. The effectiveness of this limit is based on the
demonstration (Ref.1) that with the limit met large margin
to the onset of neutronic/ thermal hydraulic instability
exists and all major state parameters that affect stability !
have relatively small impacts on stability performance. '

The FCBB satisfies Criterion 2 of Reference 2.

LC0 Requiring FCBB :s; 1.0 ensures the bulk coolant boiling
boundary is 2: 4 feet from the bottom of the active core.
Analysis (Ref. 1) has shown that for anticipated operating
conditions of core power, core flow, axial and radial power
shapes, and inlet enthalpy, a boiling boundary of 4 feet
ensures variations in these key parameters do not have a
significant impact on stability performance.

Neutronic/ thermal hydraulic instabilities can result in
power oscillations which could result in exceeding the MCPR
Safety Limit (SL). The MCPR SL is set such that 99.9% of
the fuel rods avoid boiling transition during normal
operation and during an A00 (refer to the Bases for
SL 2.1.1.2).

APPLICABILITY The FCBB limit is used to prevent core conditions necessary
for the onset of it. stability and thereby preclude
neutronic/ thermal hydraulic instability while operating in
the Restricted Region defined in the COLR.

(continued)
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I

i FCBB
B 3.2.3

BASES

APPLICABILITY The boundary of the Restricted Region in the Applicability
(continued) of this LCO is analytically established in terms of thermal

power and core flow. The Restricted Region is defined by-
the APRM Flow Biased Simulated Thermal Power-High' Control
Rod Block setpoints, which are a function of reactor
recirculation drive flow. The Restricted Region Entry Alarm
(RREA) signal is generated by the Flow Control Trip
Reference (FCTR) card using the APRM Flow Biased Simulated
Thermal Power-High Control Rod Block setpoints. As a
result, the RREA is coincident with the Restricted Region

Iboundary under all anticipated operating conditions when the
!setpoints are not " Setup," and provides indication of entry '

into the Restricted Region. However, APRM Flow Biased
Simulated Thermal Power-High Control Rod Block signals
provided by the FCTR card, that are not coincident with the
Restricted Region boundary, do not generate a valid RREA. |

The Restricted Region boundary for this LC0 Applicability is |specified in the COLR.

When the APRM Flow Biased Simulated Thermal Power-High
Control Rod Block setpoints are " Setup," the-applicable
setpoints used to generate.the.RREA are moved to the
interior boundary of the Restricted Region to allow
controlled operation within the Restricted Region. While
the setpoints are " Setup," the Restricted Region boundary |
remains defined by the normal APRM Flow Biased Simulated |

Thermal Power-High Control Rod Block setpoints.
Parameters, such as reactor power and core flow available at
the reactor controls, may be used to provide immediate
confirmation that entry into the Restricted Region could
reasonably have occurred.

The FCBB limit is also used to ensure that core conditions,
while operating with " Setup" values, remain consistent with -
analyzed transients initiated from inside and outside the
Restricted Region.

Operation outside the Restricted Region is not susceptible
to neutronic/ thermal hydraulic instability when applicable
thermal power distribution limits such as MCPR are met.

ACTIONS A.1 l

If FCBB is not within the required limit, core conditions
necessary for the onset of neutronic/ hydraulic thermal
instability may result. Therefore, prompt action is taken

(continued)

Brunswick Unit 2 8 3.2-13 Revision No.
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FCBB
B 3.2.3

!

|

BASES |

ACTIONS A d (continued)

to restore the FCBB to within the limit such that the
stability of the core can be assured. Following
uncontrolled entry into the Restricted Region, prompt 1

restoration of FCBB within limit can be expected if FCBB is
known to not significantly exceed the limit. Therefore,
efforts to restore FCBB within limit following an
uncontrolled entry into the Restricted Region are
appropriate if operation prior to entry was consistent with
planned entry or the potential for entry was recognized as 4

demonstrated by FCBB being monitored and known to not
significantly exceed the limit. Actions to exit the
Restricted Region are appropriate when FCBB can not be ,

expected to be restored in a prompt manner. !

Actions to restart an idle recirculation loop, withdraw
control rods or reduce recirculation flow may result in
approaching unstable reactor conditions and are not allowed

lto be used to comply with this Required Action. The 2 hour ;

Completion Time is based on engineering judgement as to a
reasonable time to restore the FCBB to within limit. The
2 hour Completion Time is acceptable based on the 4

availability of the PBDS per Specification 3.3.1.3, " Period
Based Detection System" and the low probability of a '

neutronic/ thermal hydraulic instability event.
I

B.1 and 8.2

Changes in reactor core state conditions resulting from an
unexpected loss of _feedwater heating or unexpected reduction
in core flow (e.g., any unexpected reduction in feedwater
temperature, recirculation pump trip, or recirculation pump
run back) require immediate initiation of action to exit the
Restricted Region and return the APRM Flow Biased Simulated
Thermal Power-High Function (refer to LC0 3.3.1.1,
Table 3.3.1.1-1, Function 2.b.) to the "non-Setup" value.
Condition B is modified by a Note that specifies that
Required Actions B.1 and B.2 must be completed if this
Condition is entered due to an unexpected loss of feedwater
heating or unexpected reduction in core flow. The
completion of Required Actions B.1 and B.2 is required even
though FCBB may be calculated and determined to be within
limit. Core conditions continue to change after an
unexpected loss of feedwater heating or unexpected reduction
in core flow due to transient induced changes with the

(continued)
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I

1

FCBB |

B 3.2.3 |
|

BASES

ACTIONS -J.I'and B.2 (continued)

potential that the FCBB may change and the limit not be met. |
The potential for changing core conditions, with FCBB not |
met..is not consistent with operation in the Restricted
Region or with the APRM Flow Biased Simulated Thermal
Power-High Function " Setup". Therefore, actions to exit
the Restricted Region and return the APRM Flow Biased
Simulated . Thermal Power-High Function . to the "non-Setup"
value are required to be completed in the event Condition B
is entered due to an unexpected loss of feedwater heating or i
an unexpected reduction in core flow. |

If.0perator actions to restore the FCBB to within limit are
not successful within the specified Completion Time of-
Condition A, reactor operating conditions may be changing
and may continue to change such that core conditions
necessary for the onset of neutronic/ thermal hydraulic ;instability may be met. Therefore, in the event the '

Required Action and associated Completion Time of
Condition A is not met, immediate action to exit the

i

Restricted Region and return the APRM Flow Biased Simulated i
Thermal Power-High Function to the "non-Setup"' value is

'

required.

Exit of the Restricted Region can be accomplished by control. ;

rod insertion and/or recirculation flow increases.' Actions i

to restart an idle recirculation loop,~ withdraw control rods ;

or reduce recirculation flow may result in approaching
unstable reactor conditions and are not allowed to be used
to comply with this Required Action. The time required to
exit the Restricted Region will dept:nd on existing plant ;

conditions. Provided efforts are begun.without delay and
continued until the Restricted Region is exited, operation
is acceptable. |

SURVEILLANCE SR 3.2.3.1
REQUIREMENTS

Verifying FCBB s 1.0 is required to ensure the reactor is
operating within the assumptions of the safety analysis.
The boiling boundary limit is established to ensure that the
core will remain stable during normal reactor operations in

,

the Restricted Region of the power and flow map defined in
the COLR which may otherwise be suscept!ble to
neutronic/ thermal hydraulic instabilities.

(continued)
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: FCBB

B 3.2.3
i

BASES
'

i

SURVEILLANCE SR 3.2.3.1 (continued)
REQUIREMENTS,

FCBB is required to be verified every 24 hours while i.

1 operating in the Restricted Region defined in the COLR. The |24 hour Frequency is based on both engineering judgment and
! recognition of the slow rate of change in power distribution ,

during normal operation. I
,

,

! The second Frequency requires FCBB to be within the limit
'

within 15 minutes following.an unexpected transient. The ;

i verification of the FCBB is required as a result of the ;
: possibility that the unexpected transient results in the !

. limit not being met. The 15 minute frequency is based on
both engineering judgement and the availability of the PBDS ;

to provide the operator with information regarding the i

potential imminent onset of neutronic/ thermal hydraulic.

' instability. The 15 minute Frequency for this SR is not to I

; be used to delay entry into Condition B following an
; unexpected reduction in feedwater heating, recirculation !

pump trip, or recirculation pump run back. j,

This Surveillance is modified by a Note which allows.

j 15 minutes to verify FCBS following entry into the
Restricted Region if the entry was the result of an.

: unexpected transient (i.e., an unintentional or unplanned
change in core thermal power or core flow). The 15 minute4

j allowance is based on both engineering judgement and the i

availability of the PBDS to provide the operator with |
;

information regarding the potential imminent onset of ;t

|- neutronic/ thermal hydraulic instability. The 15 minute |

| allowance of the Note is not to be used to delay entry into
i Condition B if the entry into the Restricted Region was the

result of an unexpected reduction in feedwater heating,
; recirculation pump trip, or recirculation pump run back.
4

:

! REFERENCES 1. NEDO 32339-A, Reactor Stability Long Term Solution:
j Enhanced Option I-A, July 1995.

2. 10 CFR 50.36(c)(2)(ii).
i
.

:
:

!
'

t

i

!

:
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RPS Instrumentation
B 3.3.1.1

BASES
..

APPLICABLE 2.a. Averaae Power Ranae Monitor Neutron Flux--Hiah.
: SAFETY ANALYSES, Startuo (continued)
LCO, and
APPLICABILITY this Function on a valid signal. In addition, to provide |

adequate coverage of the entire core, at least 11 LPRM
i

inputs are required for each APRM channel, with at least two i
LPRM inputs from each of the four axial levels at which the

!

LPRMs are located. 1

The Allowable Value is based on preventing significant
increases in power when THERMAL POWER is < 25% RTP.

The Average Power Range Monitor Neutron Flux-High, Startup
Function must be OPERABLE during MODE 2 when control rods
may be withdrawn since the potential for criticality exists.

in MODE 1, the Average Power Range Monitor Flow Biased !
Simulated Thermal Power-High and Fixed Neutron Flux-High 1

Functions provide protection against reactivity transients
and the RWM and Rod Block Monitor protect against control
rod withdrawal error events.

2.b. Averaae Power Ranae Monitor Flow Biased Simulated
Thermal Power-Hiah

|
The Average Power Range Monitor Flow Biased Simulated j
Thermal Pcwer-High Function monitors neutron flux to :

approximate the THERMAL POWER being transferred to the I

reactor coolant. The APRM neutron flux is electronically i
filtered with a time constant representative of the fuel J

heat transfer dynamics to generate a signal proportional to
the THERMAL POWER in the reactor. The trip level is varied
as a function of rated recirculation drive flow (W) in
percent and is clamped at an upper limit that is always
lower than the Average Power Range Monitor Fixed Neutron
Flux-High Function Allowable Value. The Average Power |
Range Monitor Flow Biased Simulated Thermal Power-High i

Function provides a general definition of the licensed |core power / core flow operating domain. |

The Average Power Range Monitor Flow Biased Simulated
Thermal Power-High Function is not associated with an LSSS.
Operating limits established for the licensed operating
domain are used to develop the Average Power Range Monitor
Flow Biased Simulated Thermal Power-High Function Allowable
Values to provide pre-emptive reactor scram and prevent

(continued)
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$ RPS Instrumentation
B 3.3.1.1

|
BASES

APPLICABLE 2.b. Averace Power Rance Monitor Flow Biased Simulated
;. SAFETY ANALYSES, Thermal Power-Hiah (continued)

LCO, and
|- APPLICABILITY gross violation of the licensed operating domain. Operation

outside the licensed operating domain may result in'

! anticipated operational occurrences and postulated accidents
: being initiated from conditions beyond those assumed in the ;

safety analysis. Operation within the licensed operating |
,

; domain also ensures compliance with General Design !'

Criterion 12. 1

!

General Design Criterion 12 requires protection of fuel4

thermal safety limits from conditions caused by
.

neutronic/ thermal hydraulic instability. Neutronic/ thermal
.

1
-

'

hydraulic instabilities result in power oscillations which
could result in exceeding the MCPR SL.;

.

The area of the core power and flow operating domain
susceptible to neutronic/ thermal hydraulic instability is

1 affected by the Fraction of Core Boiling Boundary
1

i (LCO3.2.3,FCBB). " Setup" and normal ("non-Setup") Average
Power Range Monitor Flow Biased Simulated Thermale

Power-High Function Allowable Values are specified in the
Core Operating Limits Report (COLR). When the normal value

; is selected protection against neutror.ic/ thermal hydraulic
instability is provided by preventing operation in the,

; susceptible area of the operating domain during operation
; outside the Restricted Region of the operating domain
'

specified in the COLR with the FCBB limit not required to be
; met. When the " Setup" value is selected meeting the FCBB
' limit provides protection against neutronic/ thermal

hydraulic instability.4

" Setup" and "non-Setup" values are selected by operator
i manipulation of the recessed Setup button on each flow
1 control trip reference card. Selection of the " Setup" value
~

is intended only for planned operation in the Restricted
i Region as specified in the COLR. Operation in the
; Restricted Region with the Average Power Range Monitor flow

! .
Biased Simulated Thermal Power-High Function in "Satup"
requires the FCBB limit to be met and is not generally
consistent with normal power operation.,

' The Average Power Range Monitor Flow Biased Simulated
Thermal Power-High Function uses a trip level generated by
the flow control trip reference card based on recirculation;

j loop drive flow. The proper representation of drive flow as

(continued)
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;

RPS Instrumentation.

; B 3.3.1.1

BASES,

|

APPLICABLE 2.b. Averaae Power Ranae Monitor Flow Biased Simulated
SAFETY ANALYSES, Thermal Power-Hioh (continued)
LCO, and
APPLICABILITY indication of core flow is ensured through drive flow

| alignment. This is accomplished by the selection of
appropriate dip switch positions on the flow control trip

; reference cards (Refer to SR 3.3.1.1.18). Changes in the'

core flow to drive flow functional relationship may vary
over the core flow operating range. These changes can

.'

result from gradual changes in the Recirculation System and |

: core components over the reactor life time as well as
specific maintenance performed on these components (e.g.,,

| jet pump cleaning).
,

; The APRM System is divided into two groups of channels with
i three APRM inputs to each trip system. The system is

designed to allow one channel in each trip system to be
; bypassed. Any one APRM channel in a trip system can cause
; the associated trip system to trip. Four channels of
: Average Power Range Monitor Flow Biased Simulated Thermal
| Power-High with two channels in each trip system arranged

in a one-out-of-two logic are required to be OPERABLF to
ensure that no single instrument failure will preclude a '

scram from this Function on a valid signal. In addition, to
provide adequate coverage of the entire core, at least,

: 11 LPRM inputs are required for each APRM channel, with at
: least two LPRM inputs from each of the four axial levels at
} which the LPRMs are located. Each APRM channel receives two

total drive flow signals representative of total core flow.'

i The total drive flow signals are generated by four flow
units, two of which supply signals to the trip system A

j APRMs, while the other two supply signals to the trip
system B A0RMs. Each flow unit signal is provided byi

! summing up the flow signals from the two recirculation
i loops. To obtain the most conservative reference signals,
I the total flow signals from the two flow units (associated
'

with a trip system as described above) are routed to a low
+ auction circuit associated with each APRM. Each APRM's
! auction circuit selects the lower of the two flow unit

,

signals for use as the scram trip reference for that
particular APRM. Each required Average Power Range Monitor
Flow Biased Simulated Thermal Power-High channel only
requires an input from one OPERABLE flow unit, since the
individual APRM channel will perform the intended function
with only one OPERABLE flow unit input. However, in order
to maintain single failure criteria as described above for
the Function, at least one required Average Power Range

(continued)
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RPS Instrumentation
B 3.3.1.1

,

4

i BASES
e

.

APPLICABLE 2.b. Averaae Power Ranae Monitor Flow Biased Simulated
SAFETY ANALYSES, Thermal Power-Hiah (continued)
LCO, and
APPLICABILITY Monitor Flow Biased Simulated Thermal Power-High channel in,

each trip system must be capable of naintaining an OPERABLE, <

; flow unit signal in the event of a failure of an auction
i circuit, or a flow unit, in the associated trip system
#

(e.g., if a flow unit is inoperable, one of the two required*

Average Power Range Monitor Flow Biased Simulated Thermal
Power-High channels in the associated trip system must be.

| considered inoperable).
.

The THERMAL POWER time constant of :s;1 seconds is based on
the fuel heat transfer dynamics and provides a signal;

; proportional to the THERMAL POWER.

I 'The Average Power Range Monitor Flow Blased Simulated
j Thermal Power-High Function is required to be OPERABLE .in

MODE 1 when there is the possibility of neutronic/ thermal,

hydraulic instability. The potential to exceed the SLi

: applicable to high pressure and core flow conditions
(MCPR SL), which provides fuel cladding integrity.

[ protection, exists if neutronic/ thermal hydraulic
; instability occurs. During MODES 2 and 5, other IRM and

'

APRM Functions provide protection for fuel cladding
j integrity.

| 2.c. Averaae Power Ranae Monitor Fixed Neutron Flux-Hiah
.

The APRM channels provide the primary indication of neutron'

flux within the core and respond almost instantaneously to4

j neutron flux increases. The Average Power Range Monitor i
! Fixed Neutron Flux-High Function is capable of generating a
i trip signal without the electronically filtered time
; constant to prevent fuel damage or excessive RCS pressure.
; For the overpressurization protection analysis of
1 References 4 and 7, the Average Power Range Monitor Fixed
3 Neutron Flux-High Function is assumed to terminate the main
'

steam isolation valve (MSIV) closure event and, along with
the safety / relief valves (SRVs), limits the peak reactor+

pressure vessel (RPV) pressure to less than the ASME Code
limits. The control rod drop accident (CRDA) analysis
(Ref. 2) takes credit for the Average Powar Range Monitor
Fixed Neutron Flux-High Function to terminate the CRDA.

(continued)
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RPS Instrumentation;

| B 3.3.1.1

BASES

i

SURVEILLANCE SR 3.3.1.1.11 and SR 3.3.1.1.13 (continued)
: REQUIREMENTS

calibration (SR 3.3.1.1.3) and the 1100 MWD /T LPRM
. calibration against the TIPS (SR 3.3.1.1.8). A second Note' is provided that requires the APP.M rd IRM SRs to be
: performed within 12 hours of entering MODE 2 from MODE 1.
i Testing of the MODE 2 APRM and IRM Functions cannot be
'

performed in MODE 1 without utilizing jumpers, lifted leads,
or navable links. This Note allows entry into MODE 2 from

! MODE 1 if the associated Frequency is not met per SR 3.0.2.
; Twelvia hours is based on operating experience and in

consiiteration of providing a reasonable time in which to-

;_ complate the SR. Note 3 to SR 3.3.1.1.11 states that the
digital components of the flow control trip reference card!

are excluded from CHANNEL CALIBRATION of Function 2.b,
Average Power Range Monitor Flow Biased Simulated Thermal

: Power--High. The analog output potentiometers of the .*' low
! contro'l trip reference card are not excluded from this test.
*

The flow control trip reference card has an automatic
self-test feature which periodically tests the hardware that,

4.
perfors:s the digital algorithm. Exclusion of the digital
components of the flow control trip reference card from

i CHANNEL CALIBRATION of Function 2.b is based on conditions
required to perform the test and the small likelihood of a
change in the status of these components not being detected.,

.

! The Frequency. of SR 3.3.1.1.11 is based upon the assumption
. of a 92 day calibration interval in the determination of the
| magnitude of equipment drift in the setpoint analysis. .The
j Frequency of SR 3.3.1.1.13 is based upon the assumption of a
: 24 month calibration interval in the determination of the
! magnituda of equipment drift in the setpoint analysis,
a

}
j SR 3.3.1.1.14
4

The Average Power Range Monitor Flow Biased Simulated
Thermal Power-High Function eses an electronic filter

!
,

6 circuit to generate a signal proportional to the core '

: THERMAL POWER from the APRM neutron flux signal. This
3 filter circuit is representative of the fuel heat transfer

dynamics that produce the relationship between the neutron
flux and the core THERMAL POWER. The filter time constant,

;- must be verified to be s 7 seconds to ensure that the
! channel is accurately reflecting the desired parameter.
.

I- The Frequency of 24 months is based on engineering judgment
j considering the reliability of the components.
j
; (continued)
:
,
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RPS Instrumentation
B 3.3.1.1

BASES

SURVEILLANCE SR 3.3.1.1.17
REQUIREMENTS

(continued) This SR ensures that the individual channel response times
are less than or equal to the maximum values assumed in the
accident analysis. This test may be performed in one
measurement or in overlapping segments, with verification
that all components are tested. The RPS RESPONSE TIME

|acceptance criteria are included in Reference 13.
,

i

As noted (Note 1), neutron detectors for Function 2 are
excluded from RPS RESPONSE TIME testing because the
principles of detector operation virtually ensure an
instantaneous response time. In addition, Note 2 states the
response time of. the sensors for Functions 3 and 4 may be

.

!
assumed in the RPS RESPONSE TIME test to be the design
sensor response time. This is allowed since the sensor.
response time is a small part of the overall RPS RESPONSE '

TIME (Ref.14).

RPS RESPONSE TIME tests are conducted on a 24 month
STAGGERED TEST BASIS. Note 3 requires STAGGERED TEST BASIS
Frequency to be determined based on 4 channels-per trip )
system, in lieu of the 8 channels specified in
Table 3.3.1.1-1 for the MSIV Closure Function. This
Frequency is based on the logic interrelationships of the |

various channels required to produce an RPS scram signal.
The 24 month Frequency is consistent with the BNP refueling
cycle and is based upon plant operating experience, which
shows that random failures of instrumentation components '

causing serious response time degradation, but not channel
failure, are infrequent occurrences.

SR 3.3.1.1.18

The Average Power Rangt Monitor Flow B used Simulated
Thermal Power-High Function uses a trip level generated by
the flow control trip reference card based on the
recirculation loop drive flow. The drive flow is adjusted
by a digital algorithm according to selected drive flow
alignment dip switch settings. This SR sets, as necessary,
the flow control trip reference card to ensure the drive
flow alignment used results in the appropriate trip level
being generated from the digital components of the card.

(continued)
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RPS Instrumentation
B 3.3.1.1

,

BASES

-
:
'

SURVEILLANCE SR 3.3.1.1.18 (continued) 1
REQUIREMENTS i

The Frequency of once within 7 days after reaching
equilibrium conditions following a refueling outage is based
on the expectation that any change in the core flow to drive
flow functional relationship during power operation would be
gradual and the maintenance on the Recirculation System and
core components which may impact the relationship is
expected to be performed during refueling outages. The
7 day time period to reach equilibrium conditions is base

,

on plant conditions required to perform the test, !
engineering judgment of the time required to collect and !
analyze the necessary flow data, and engineering judgment of '

the time required to adjust and check the adjustment of each i

flow control trip reference card. The 7 day time period to I
! reach equilibrium conditions is acceptable based on the low '

probability of a neutronic/ thermal hydraulic instability
event.

1

REFERENCES 1. UFSAR, Section 7.2.
I

2. UFSAR, Chapter 15.0.

3. UFSAR, Section 7.2.2.

4. NEDC-32466P, Power Uprate Safety Analysis Report for |
Brunswick Steam Electric Plant Units 1 and 2, '

September 1995.

5. 10CFR50.36(c)(2)(ii).

6. NED0-23842, Continuous Control Rod Withdrawal in the
Startup Range, April 18, 1978.

7. UFSAR, Section 5.2.2.

8. UFSAR, Appendix 5.2A.

9. UFSAR, Section 6.3.1.

10. P. Check (NRC) letter to G. Lainas (NRC), BWR Scram
Discharge System Safety Evaluation, December 1, 1980.

11. NEDC-30851-P-A, Technical Specification Improvement
Analyses for BWR Reactor Protection System,
March 1988.

(continued)
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;

PBDS

B 3.3.1.3

!
! B 3.3 INSTRUMENTATION
t-

B 3.3.1.3 Period Based Detection System (PBDS)

'

BASES
'

:

BACKGROUND General Design Criteria 12 requires protection of fuel
i thermal safety limits from cciditions caused by

neutronic/ thermal hydraulic instability. Neutronic/ thermal.

hydraulic instabilities can result in power oscillations,

: which could result in exceeding the MCPR Safety Limit (SL).
3 The MCPR SL ensures that at least 99.9% of the fuel Ws

avoid boiling transition during normal operation and during,

i an anticipated operational occurrence (A00) (refer to the
i Bases for SL 2.1.1.2).
'

The PBDS provides the operator with an indication that
conditions consistent with a significant degradation in the

i stability performance of the reactor core has occurred and
! the potential for iminent onset of neutronic/ thermal
I- hydraulic instability may exist. Indication of such

degradation is cause for the operator to initiate an.

; immediate reactor scram if the reactor is being operated in
; either the Restricted Region or Monitored Region. The
; Restricted Region and Monitored Region are defined in the
''

COLR.

I The PBDS instrumentation of the Neutron Monitoring System
(NMS) consists of two channels. PBDS channel A includes,

; input from 13 local power range monitors (LPRMs) within the
; reactor core and PBDS channel B includes input from 11 LPRMs
| within the reactor core. All LPRMs are utilized from each
: of the axial levels except for the D level detectors. These
i inputs are continually monitored by the PBDS for variations

in the neutron flux consistent with the onset of*

neutronic/ thermal hydraulic instability. Each channel,

t includes separate local indication and separate control room
: High-High Alarms. While, this LC0 specifies OPERABILITY
; requirements only for one monitoring and indication channel

of the PBDS, if both are OPERABLE, a High-High Alarm from
either channel results in the need for the operator to take i

.! actions.
,

i

The primary PBDS component is a card in the NMS with analogi

inputs and digital processing. The PBDS card has an
4 automatic self-test feature to periodically test the
i hardware circuit. The self-test functions are executed
j during their allocated portion of the executive loop

(continued)
7
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PBDS

B 3.3.1.3;

BASES,

BACKGROUND sequence. Any self-test failure indicating loss of critical-

(continued) function results in a common control room " Inoperative",

alarm. The inoperable condition is also displayed by an
indicating light on the card front panel. A manually

| initiated internal test sequence can be actuated via a
; recessed push button. This internal test consists of
1 simulating alarm and inoperable conditions to verify card
1 OPERABILITY. Further descriptions of the PBOS are provided

i

j in References 1 and 2.

Actuation of the PBDS High-High Alarm is not postulated to1

occur due to neutronic/ thermal hydraulic instability during4

operation outside the Restricted Region and the Monitored
Region. Periodic perturbations can be introduced into the

: - thermal hydraulic behavior of the. reactor core from external
sources such as recirculation system components and the

i pressure and feedwater control systems. These perturbations
: can potentially drive the neutron flux to oscillate within a

frequency range expected for neutronic/ thermal hydraulic,

: instability. The presence of such oscillations may be
' recognized by the period based algorithm of the PBDS and

could result in a High-High Alarm. Actuation of the PBDS'

- High-High Alarm outside the Restricted Region and the
j Monitored Region indicate the presence of a source external
4 to the reactor core and are not indications of

neutronic/ thermal hydraulic instability.
I
[ APPLICABLE- Analysis, as described in Section 4 of Reference 1,
? ' SAFETY ANALYSES confirms that A00s initiated from outside the Restricted
; Region without stability control and from within the
; Restricted Region with stability control are not expected to

result in neutronic/ thermal hydraulic instability. The,

'

stability control applied in the Restricted Region (refer to
j LC0 3.2.3, " Fraction of Core Boiling Boundary (FCSB)") is
; established to prevent neutronic/ thermal hydraulic
| instability during operation in the Restricted Region,
i Operation in the Monitored Region is only susce)tible to

instability under operating conditions beyond tiose analyzed;

i in Reference 1. The types of transients specifically
4 evaluated are loss of flow and coolant temperature decrease
'

which are limiting for the onset of instability.
4

i The initial conditions assumed in the analysis are
reasonably conservative and the immediate post-event reactor,

! conditions are significantly stable. However, these assumed
j initial conditions do not bound each individual parameter
:
! (continued)
i
1
'
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PBDS

; B 3.3.1.3
:

c BASES

APPLICABLE which impacts stability performance (Ref. 1). The PBDS,

: SAFETY ANALYSES instrumentation provides the o)erator with an indication
| (continued) that conditions comastent wita a significant degradation in
; the stability performance of the reactor core has occurred

and the potential for imminent onset of neutronic/ thermal-

| hydraulic instability may exist. Such conditions are only
| postulated to result from events initiated from initial

conditions beyond the conditions assumed in the safety
; analysis (refer to Section 4, Ref.1).
t

| The PBDS has no safety function and is not assumed to
function during any UFSAR design basis accident or transient
analysis. However, the PBDS provides the only indication of;

the imminent onset of neutronic/ thermal hydraulic
'

instability during operation in regions of the operating;

| domain potentially susceptible to instability. Therefore,
i the PBDS is included in the Technical Specifications.
:
s

'
LC0 One PBDS channel is required to be OPERABLE with a minimum

of eight LPRM inputs to monitor reactor neutron flux for
j indications of imminent onset of neutronic/ thermal hydraulic

instability. A PBDS channel may be considered OPERABLE with-,

| six LPRM inputs when the distribution of OPERABLE LPRMs
provides: a) at least one OPERABLE LPRM in each core

i quadrant or b) at least two OPERABLE LPRMs in the core
! quadrant opposite any core quadrant with no OPERABLE LPRMs.

The required distribution of the LPRMs when a PBDS channel
is considered OPERABLE with as few as six OPERABLE LPRMs1

| ensures a minimum of two OPERABLE LPRMs in opposite core
j quadrants. This distribution ensures that, for all
' postulated orientations and modes of oscillation, there are

at least two OPERABLE LPRMs in the core quadrants in which4

|

| the local neutron flux will oscillate with a frequency
| within the range monitored by the PBDS. OPERABILITY |

requires the ability for the operator to be immediately ;

alerted to a High-High Alarm. This is accomplished by the
instrument channel control room alarm. The LCO also |,

| requires reactor operation be such that the High-High Alarm |' is not actuated by any OPERABLE PBDS instrumentation
channel.

i- APPLICABILITY At least one of two PBDS instrumentation channels is
j required to be OPERABLE during operation in either the
! Restricted Region or the Monitored Region specified in the ;

! !

(continued)
i ,
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PBDS
; B 3.3.1.3

BASES

;- APPLICABILITY COLR. Similarly, operation with the PBDS High-High Alarm
| (continued) of any OPERABLE PBDS instrumentation channel is not allowed

jin the Restricted Region or the Monitored Region. Operation <.

;. in these regions is susceptible to instability (refer to the
L ' Bases for LCO 3.2.3 and Section 4 of Ref. 1). OPERABILITY
! of at least one PBOS instrumentation channel 'and operation

with no indicatior of a PBDS High-High Alarm from any-

1 OPERABLE PBDS instrumentation channel is therefore required
i during operation in these regions.

1 The boundary of the Restricted Region in the Applicability
of this LC0 is analytically established in terms of thermal;

: power and core flow. The Restricted Region is defined by i
i the APRM Flow Biased Simulated Thermal Power-High Control |
: Rod Block setpoints, which are a function of reactor
; recirculation drive flow. The Restricted Region Entry Alarm

i

(RREA) signal is generated by the Flow Control Trip- '

,

Reference (FCTR) card using the APRM Flow Biased Simulated:
,

Thermal Power-High Control Rod Block setpoints. As a '

j result, the RREA is coincident with the Restricted Region
i

j boundary under all anticipated operating conditions when the '

setpoints are not " Setup," and provides the indication
j regarding entry into the Restricted Region. However, APRM

Flow Biased Simulated Thermal Power-High Control Rod Blockt

j signals provided by the FCTR card, that are not coincident
with the Restricted Region' boundary, do not generate a valid :a

: ~RREA. The Restricted Region boundary for this LCO l
j Applicability is specified in the COLR. '

:

i When the APRM Flow Biased Simulated Thermal Power-High
| Control Rod Block setpoints are " Setup" the applicable l

setpoints used to generate the RREA are moved to the
.

,
'

interior boundary of the Restricted Region to allow '

: controlled operation within the Restricted Region. While
the setpoints are " Setup" the Restricted Region boundaryt

; remains defined by the normal APRM Flow Biased Simulated
- Thermal Power-High Control Rod Block setpoints. Parameters
; such as reactor power and core flow available at the reactor
; controls, may be used to provide immediate confirmation that
j entry into the Restricted Region could reasonably have
i occurred. The Monitored Region in the Applicability of this
|- LC0 is analytically established in terms of thermal power
i. and core flow. However, unlike the Restricted Region
; boundary the Monitored Region is not specifically monitored
; by plant instrumentation to provide automatic indication of
| entry into the region. Therefore, the Monitored Region
i

i (continued)

J
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1

'

APPLICADILITY. boundary is defined solely in terms of thermal power and
(continued) core flow. The Monitored Region boundary for this LCO.

'

Applicability is specified in the COLR.
i

Operation outside the Restricted Region and the Monitored'

i- Region is not susceptible to neutronic/ thermal hydraulic
! instability even under extreme postulated conditions.

ACTIONS M ,

'
If at any time while in the Restricted Region or Monitored
Region, an OPERABLE PBDS instrumentation channel indicates a
High-High Alarm, the operator is required to initiate an;

immediate reactor scram. Verification that the High-High
-

Alarm is valid may be performed without delay against,

i another output from a PBDS card observable from the reactor
controls in the control room prior to the manual reactor,

j scram. This provides assurance that core conditions leading
; to neutronic/ thermal hydraulic instability will be
i mitigated. This Required Action and associated Completion

Time does not allow for evaluation of circumstances leading,

j to the High-High Alarm prior to manual initiation of
reactor scram. ,

s
'

i

|- B.1 and 8.2

Operation with the APRM Flow Biased Simulated Thermal'

; Power-High Function (refer to LCO 3.3.1.1, Table 3.3.1.1-1,
; Function 2.b) " Setup" requires the stability control applied
: in the Restricted Region (refer to LC0 3.2.3) to be met.

Requirements for operation with the stability control met-

are established to prevent reactor thermal hydraulic:
2 instability during operation in the Restricted Region. When
i the APRM Flow Biased Simulated Thermal Power-High Control

Rod Block setpoints are not " Setup" uncontrolled entry into;

i the Restricted Region is identified by receipt of a valid
! RREA. Immediate confirmation that the RREA is valid and
i indicates an actual entry into the Restricted Region may be
i performed without delay. Immediate confirmation constitutes
i observation that plant parameters immediately available at

the reactor controls (e.g., core power and core flow) are4

! reasonably consistent with entry into the Restricted Region.
This immediate confirmation may also constitute recognition
that plant parameters are rapidly changing during a

! (continued)
;

I

a
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. ACTIONS 0.1 and B.2 (continued)'
I

transient (e.g., a recirculation pump trip) which could
; reasonably result in entry into the Restricted Region,
i While the APRM Flow Biased Simulated Thermal Power-High
; Control Rod Block setpoints are " Setup," operation in the

Restricted Region may be confirmed by use of plant.

parameters such as reactor power and core flow available at.

; the reactor controls. With the required PBDS channel
4 inoperable while in the Restricted Region, the ability to
i monitor conditions indicating the potential for imminent
; onset of neutronic/ thermal hydraulic instability as a result
: of unexpected transients is lost. Therefore, action must be
| immediately initiated to exit-the Restricted Region.
I
i Exit of the Restricted Region can be accomplished by control
| rod insertion and/or recirculation flow increases. Actions
} to restart an idle recirculation loop, withdraw control rods

or reduce recirculation flow may result in unstable reactor-

i conditions and are not allowed to be used to comply with
this Required Action.

The time required to exit the Restricted Region will depend,

on existing plant conditions. Provided efforts are begun,

j without delay and continued until the Restricted Region is
;

exited, operation is acceptable based on the low probability,
;

i of a transient which degrades stability performance '

| occurring simultaneously with the required PBDS channel
! inoperable.
t

Required Action B.1 is modified by a Note that specifies,

; that initiation of action to exit the Restricted Region only
i applies if the APRM Flow Biased Simulated Thermal

Power-High Function is " Setup". Operation in the
!- Restricted Region without the APRM Flow Biased Simulated
| Thermal Power-High Function " Setup" indicates uncontrolled
! entry into the Restricted Region. Uncontrolled entry is
i consistent with the occurrence of unexpected transients,
j which, in combination with the absence of stability controls

being met may result in significant degradation of stability
performance. Under these conditions with the required PBDS

( instrumentation channel inoperable, the ability to monitor
| conditions indicating the potential for inmiinent onset of
; neutronic/ thermal hydraulic instability is lost and
; continued operation is not justified. Therefore, Required
: Action B.2 requires immediate reactor scram,
i
j (continued)
1
4
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ACTIONS [d
: (continued)

In the Monitored Region the PBDS High-High Alarm provides
indication of degraded stability performance. Although not
anticipated, operation in the Monitored Region is

;

; susceptible to neutronic/ thermal hydraulic instability under i
postulated conditions exceeding those previously assumed in '*

{ the safety analysis. With the required PBDS channel |
~

inoperable while in the Monitored Region, the ability to l

; monitor conditions indicating the potential for imminent
; onset of neutronic/ thermal hydraulic instability is lost.
i- Therefore, action must be initiated to exit the Monitored
| Region.

| Actions to restart an idle recirculation loop, withdraw
; control rods or reduce recirculation flow may result in
: approaching unstable reactor conditions and are not allowed
i to be used to comply with this Required Action. Exit of the i

j Monitored Region is accomplished by control rod insertion
and/or recirculation flow increases. However, actions which

*

. reduce recirculation flow are allowed provided the FCB8 is
recently (within 15 minutes) verified to be s 1.0. Recent
verification of FCB8 being met, provides assurance that with.

the PBDS inoperable, planned decreases in recirculation j

drive flow should not result in significant degradation of '

.

i core stability performance.
-

:

; The Completion Time of 15 minutes ensures timely operator
action to exit the region consistent with the low

' probability that reactor conditions exceed the initial |
i conditions assumed in the safety analysis. The time

required to exit the Monitored Region will depend on*

: existing plant conditions. Provided efforts are begun
! within 15 minutes and continued until the Monitored Region
; is exited, operation is acceptable based on the low
; probability of a transient which degrades stability
!- performance occurring simultancously with the required PBDS
| channel inoperable.
:

i
! SURVEILLANCE SR 3.3.1.3.1
! REQUIREMENTS
i During operation in the Restricted Region or the Monitored
i Region the PBDS High-High Alarm is relied upon to indicate
i conditions consistent with the onset of neutronic/ thermal
j hydraulic instability. Verification that each OPERABLE
4

: (continued)
j
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) SURVEILLANCE SR 3.3.1.3.1 (continued)
| REQUIREMENTS'

channel of PBDS instrumentation is not in High-High Alarm
every 12 hours provides assurance of the proper indication,

i of the alarm during operation in the Restricted Region or -
: the Monitored Region. The 12 hour Frequency supplements
! less formal, but more frequent, checks of alarm status
; during operation.
i

; SR 3.3.1.3.2

Performance of the CHANNEL CHECK every 12 hours ensures that .
; a gross failure of instrumentation has not occurred. This
! CHANNEL CHECK is normally a comparison of the PBDS
# indication to the state of the annunciator, as well as
; comparison to the same parameter on the other channel if it
j is available. It is based on the assumption that the
! instrument channel indication agrees with the immediate'

indication available to the operator, and that instrument
channels monitoring the same parameter should read

i similarly. Deviations between the instrument channels could'
! be an indication of instrument component failure. A CHANNEL

CHECK will detect gross channel failure; thus, it is key to |

verifying the instrumentation continues to operate properly
i between each CHANNEL FUNCTIONAL TEST. Agreement criteria

are determined by the plant staff based on a combination of<

: the channel instrument uncertainties, including indication
| and readability.
1

| The 12 hour Frequency is based on the CHANNEL CHECK
Frequency requirement of similar Neutron Monitoring System

4 components. The CHANNEL CHECK supplements less formal, but
: more frequent, checks of channels during normal operational

use of the displays associated with the channels required by
the LCO.

1
i

SR 3.3.1.3.3e

A CHANNEL FUNCTIONAL TEST is performed for each required
PBDS channel to ensure that the system will perform the
intended function. The CHANNEL FUNCTIONAL TEST for the PBDS
includes manual initiation of an internal test sequence and
verification of appropriate alarms and inop conditions being
reported.

(continued)
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: SURVEILLANCE SR 3.3.1.3.3 (continued)
REQUIREMENTS,

Performance of a CHANNEL FUNCTIONAL TEST at a Frequency of l
: 24 months verifies the performance of the PBDS and '

associated circuitry. The Frequency considers the plant
i

'

conditions required to perform the test, the ease of {; performing the test, and the likelihood of a change in the ;
' system or component status. The alarm circuit is designed

to operate for over 24 months with sufficient accuracy on
j signal amplitude and signal timing considering environment,
; initial calibration, and accuracy drift (Ref. 2).

;.

5
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