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B31 REACTIVITY CONTROL SYSTEMS |

B3.16  RodPatiem Control '_- .

" BASES

BACKGROUND

Control rod patteme'duhrig startup conditions are controlled by the

operator and the rod worth minimizer (RWM) (LCO 3.3.2.1, "Control Rod ‘

- Block Instrumentatuon") so that only specified control rod sequences and

relative positions ‘are allowed over the operating range of all control rods
inserted to 10% RTP. The sequences limit the potential amount of

.- reactivity addition that could occur in the event of a Control Rod Drop
: '_'Accndent (CRDA) ‘

This Speclf catnon assures that the control rod pattems are cons1stent with
the assumptions of the CRDA analyses of References 1and 2.

APPLICABLE

SAFETY
ANALYSES

: The anaiytndal methéds)an'd assumptions used in evaluating the CRDA -

are summarized in References 1 and 2. CRDA analyses assume that the -

~ reactor operator follows prescribed withdrawal sequences. These.
_sequences define the potential initial conditions for the CRDA analysis.

The RWM (LCO 3.3.2.1) provides backup to operator control of the -
withdrawal sequences to ensure that the initial conditions of the CRDA

~ analysns are not vuolated

' Preventlon or mmganon of posutlve reactivity insertion events is necessary
to limit the energy deposition in the fuel, thereby preventing significant fuel

damage which could result in the undue release of radioactivity. Since the
failure consequences for UO2 have been shown to be insignificant below
fuel energy depositions of 300 cal/gm (Ref. 3), the fuel damage limit of

"~ 280 cal/gm provides a margin of safety from significant core damage
which would result in release of radioactivity (Refs. 4 and 5). Generic
‘evaluations (Ref. 1 & 6) of a design basis CRDA have shown thatthe
. maximum reactor pressure will be less than the required ASME Code -~ =~ = |
- limits (Ref.7). ‘T.he‘offsite doses are calculated each cycle using the R
. methodology in reference 1 to demonstrate that the calculated offsite .
. doses will be well within the required limits (Ref. 5). Control rod pattems

analyzed in Reference 1 follow the banked position withdrawal sequence -~ ,'
(BPWS). The BPWS is applicable from the condition of all control rods :

B . fully inserted to 10% RTP (Ref. 2). Forthe BPWS, the control rods are

" required to be moved in'groups, with all control rods assigned to a specmc
. group requnred to be WIthln specified banked posmons

© SUSQUEHANNA-UNIT1  * . TS/B38134 . - = Revision 1
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* APPLICABLE
SAFETY
- ANALYSES

(continued) -

~ (e.g., between notches 08 and 12). The banked positions are established -~

to minimize the’ maximum incremental control rod worth without being

~ - overly restrictive during normal plant operation. For each reload cycle the -
- CRDA is analyzed to demonstrate that the 280 cal/gm fuel damage limit

will not be violated during a CRDA while following the BPWS mode of

- operation for control rod pattems. These analyses consider the effects of
- fully inserted rnoperable and OPERABLE control rods not withdrawn in the
- . normal sequence of BPWS, but are still in compliance with the BPWS
* requirements regarding out of sequence control rods.. These
- requirements allow a limited number (i.e., erght) and distribution of fully
" inserted moperable control rods :

E When perfonnrng a shutdown of the p!ant an optronal BPWS control rod
- sequence (Ref. 9) may be used provided that all withdrawn control rods
~.have been confirmed to be coupled prior to reaching THERMAL POWER -
. of £€10% RTP. The rods may be inserted without the need to stop at '
. intermediate positions since the possibility of a CRDA is eliminated by the

confirmation that withdrawn control rods are coupled. When using the

.- Reference 9 control rod sequence for shutdown, the RWM may be o
. reprogrammed to enforce the requirements of the improved BPWS control -
. rod insertion, or may be bypassed and the improved BPWS shutdown .
‘ sequence lmplemented under LCO 3.3.2.1, Condition D controls

In order to use the Reference 9 BPWS shutdown process, an extra check

- is'required in order to consider a control rod to be “confirmed” to be
. . coupled. This extra check ensures that'no Single Operator Error can
- resultin an incorrect coupling check. For purposes of this shutdown
_ process, the method for confirming that control rods are coupled varies

depending on the position of the control rod in the core. Details on this .

couplrng confirmation requirement are provided in Reference 9, which

requires that any pamally inserted control rods, which have not been

- -confirmed to be coupled since their last withdrawal, be fully inserted prior -
" to reaching THERMAL POWER of <10% RTP. If a control rod has been
_checked for coupling at notch 48 and the rod has since only been moved

inward, this rod is in contact with it's drive and is not required to be fully
inserted prior to reaching THERMAL POWER of <10% RTP. However, if
it cannot be confirmed that the control rod has been moved inward, then

- that rod shall be fully inserted prior to reaching the THERMAL POWER of
' <10% RTP. This extra check may be performed as an administrative
jcheck by examrnlng Iogs previous .

" (continued) . " .
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APPLICABLE
SAFETY

. ANALYSES °

(continued)

surveillance's or other information. If the requifements for use of the

BPWS control rod insertion process contained in Reference 9 are
followed, the plant is considered to be in comphance with the BF’WS

) requnrements as requnred by LOC 3.1.6.-

N Rod pattem control satlsf es Cntenon 3 of the NRC Pollcy Statement
‘_(Ref8) S .

LCo |

= _Compliance with the’preecn'bed control rod sequences minimizes the
potential consequences of a CRDA by limiting the initial conditions to

those consistent with the BPWS. This LCO only applies to OPERABLE -

. control rods. For moperable control rods required to be inserted, separate

requirements are specified in LCO 3.1.3, "Control Rod OPERABILITY,"
consistent with the allowances for inoperable control rods in the BPWS.

APPLICABILITY .

In MODES 1 and 2, when THERMAL POWER is < 10% RTP, the CRDA is

_a Design Basis Accident and, therefore, compliance with the assumptions
_of the safety analysis is required. When THERMAL POWER is -

> 10% RTP, there is no credible control rod configuration that results in a

- control rod worth that could exceed the 280 cal/gm fuel damage limit -
* during a CRDA (Ref. 2). In MODES 3, 4, and 5, since the reactor is shut

down and only a single control rod can be withdrawn from a core cell

" containing fuel assemblies, adequate SDM ensures that the

consequences of a CRDA are acceptable, since the reactor wﬂl remain

subcntncal w1th a smgle control rod withdrawn.

ACTIONS

M_a_nctﬂ ~

With one or more OPERABLE control rods notin comphance with the

" prescribed control rod sequence, actions may be taken to either correct -

- the control rod pattern or declare the associated control rods lnoperable
"within 8 hours. Noncompliance with the prescnbed sequence may be the
result of "double notching,” drifting from a control rod drive cooling water

transient, leaking scram valves, or a power reduction to < 10% RTP before

- establishing the correct control rod pattem. The number of OPERABLE
- control rods not in compliance with the prescribed sequence is limited to
‘eight, to prevent the operator from attempting to correct a control rod

pattern that signifi cantly devnates from the prescribed sequence When

- the control = .

. (continued) . .
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ACTIONS .

A1andA2 (contlnued) | | T

rod pattem is not in compllance with the prescnbed sequence, all control .
rod movement should be stopped except for moves needed to correct the

' . rod pattem, or scram If warranted

. Requn'ed Actxon A 1 is modlﬂed by a Note Wh\Ch allows the RWM to be

bypassed to allow the affected control rods to be retumed to their comrect
position. LCO 3.3.2.1 requires verification of control rod movement by a’

- qualified member of the technical staff. This ensures that the control rods '
~will be moved to the correct position. A control rod not in compliance with |
- the prescribed sequence is not considered lnoperable except as required -

by Required Action A.2.- OPERABILITY of control rods is determined by

- compliance with LCO 3.1.3, “Control Rod OPERABILITY,” LCO 3.1.4,
. -"Control Rod Scram Times," and LCO 3.1.5, "Control Rod Scram

Accumulators.” The allowed Completion Time of 8 hours is reasonable,

.considering the restrictions on the number of allowed out of sequence -

control rods and the low probability of a CRDA occumng dunng the time

. the control rods are out of sequence

“ '-.'81 ande

If nine or more OPERABLE control rods are out of sequence, the control o
rod pattern significantly deviates from the prescribed sequence. Control - .
rod withdrawal should be suspended immediately to prevent the potential .~

“for further deviation from the prescribed sequence. Control rod insertion
to correct control rods withdrawn beyond their allowed position is allowed

since, in general, insertion of control rods has less |mpact on controlrod =

- worth than withdrawals have. Required Action B.1 is modified by a Note

which allew_s the RWM to be bypassed to allow the affected control rods "
to be returned to their correct position. LCO 3.3.2.1 requires verification

- of control rod movement by a qualified member of the technical staff.

~ When nine or more OPERABLE control rods are not in compliance with -
. BPWS, the reactor mode switch must be placed in the shutdown position
-.within 1 hour. - With the mode switch in shutdown, the reactor is shut
~ down, and as such, does not meet the applicability requirements of this

LCO. The allowed Completion Time of 1 hour is reasonable to allow
insertion of control rods to restore comphance and is appropnate relative

| to the low probablllty

(continued)
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REQUIREMENTS

BASES
ACTIONS | g_mc@_z (contlnued) -

‘ of a CRDA occumng wrth the control rods out of sequence. -
- SURVEILLANCE SR 3164

The ‘control rod pattem is venfned tobein complrance with the BPWS at a

o 24 hour Frequency to ensure the assumptrons of the CRDA analyses are
. met. The 24 hour Frequency was developed considering that the primary
. check on compliance with the BPWS is performed by the RWM

- (LCO 3.3.2.1), which provides control rod blocks to enforce the requlred
< 10% RTP

. . sequence and is requlred to be OPERABLE when operatlng at

" REFERENCES ~

O “PL—NF—90-001-A “Apphcatnon of Reactor Analysns Methods for
BWR Design and Analysis,” Section 2.8, July 1932, Supplement 1-A, '
-+ August 1995, Supplement 2-A, July 1996, and Supplement 3-A,

"~ March 2001 R

. "Modlﬁcatxons to the Requrrements for Control Rod Drop Accident .
. Mntlgatlng System " BWR Owners Group, July 1986.

. ‘ NUREG 0979 Sectlon 4.2. 1 3.2, Apnl 1983

. NUREG-0800 Sectron 154 9 Rewsnon 2, July 1981.

10 CFR 100 11

.> : NEDO-21778-A "Transuent Pressure Rises Affected Fracture
. . Toughness Requurements for Boiling Water Reactors,"
o December 1978 '

L ASME Bonler and Pressure Vessel Code

- Final Pollcy Statement on Techmcal Specuflcatlons lmprovements
“July 22, 1993 (58 FR 39132).. .

. NEDO 33091-A Revusuon 2, “Improved BPWS Control Rod Insertlon o
’ Process Apnl 2003 -
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~B3. 3 lNSTRUMENTATlON

B 3. 3 2.1 Control Rod Block lnstrumentatxon
BASES

BACKGROUND . = ‘Control rods provide the primary means for control of reactivity changes. -
o . Control rod block instrumentation includes channel sensors, logic circuitry,
. switches, and relays that are designed to ensure that speCIﬁed fuel design
~ limits are not exceeded for postulated transients and accidents. -During high
* power operation, the rod block monitor (RBM) provides protection for control
rod withdrawal error events. During low power operations, control rod ‘
. blocks from the rod worth minimizer (RWM) enforce specific control rod
~sequences designed to mitigate the consequences of the control rod drop "
accident (CRDA). During shutdown conditions, control rod blocks from the =
. Reactor Modé Switch—Shutdown Position Function ensure that all control - -
,Arods remam mserted to prevent inadvertent cntlcahtles -

o .The purpose of the RBM is to limit control rod wuthdrawal if localized neutron
- flux exceeds a predetermlned setpoint during control rod manipulations.
-, . . *The RBM supplies a trip signal to the Reactor Manual Control System
e " (RMCS) to appropriately inhibit control rod withdrawal during power .
- ~ operation above the low power range setpoint. The RBM has two channels '
~ either of which can initiate a control rod block when the channel output
- ‘exceeds the control rod block setpoint. One RBM channel inputs into one
RMCS rod block circuit and the other RBM channel inputs into the second
RMCS rod block circuit. : The RBM channel signal is generated by averaging
_a set of local power range monitor (LPRM) signals at various core heights
surrounding the control rod being withdrawn. A signal from one average R
- power range monitor (APRM) channel assigned to each Reactor Protection
. System (RPS) trip system supplies a reference signal for the RBM channel

in the same trip system. This reference signal is used to enable the RBM. If -

the APRM is indicating less than the low power range setpoint, the RBM is -
automatically bypassed. The RBM is also automatically bypassed ifa
L penpheral control rod is selected (Ref. 2).

- The purpose of the RWM is to control rod pattems dunng startup, such -
- . that only specified control rod sequences and relative positions are”
.. allowed over the operating range from all control rods inserted to
"~ 10% RTP. The sequences effectively limit the potential amount and rate -

of reactivity increase during a CRDA. Prescribed control rod sequences - -~ - -

are stored in the RWM, which will initiate control rod withdrawal and
insert blocks when the actual sequence deviates beyond allowances ‘
* from the sto_red sequence. ‘The RWM determines the actual sequence - .

\ , '(cohtihued)
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\_)' »'BASES‘

" BACKGROUND

(continued)

- based ooéltlon indication for each oontrol tod. l’he RWM also uses éteam o
- flow signals to determine when the reactor power is above the preset -

power level at which the RWM is automatically bypassed (Ref. 1). The
RWMis a smgle channel system that provndes lnput into RMCS rod block
channel 2 L

" The functlon of the mdnwdual rod sequence steps (banking steps) isto |
" minimize the potentlal reactivity increase from postulated CRDA at low -
" power levels. However, if the possibility for a control rod to drop can be )

eliminated, then banking steps at low power levels are not needed to
ensure the appllcable event limits can not be exceeded. The rods may be
inserted without the need to stop at intermediate positions since the v
possibility of a CRDA is eliminated by the confirmation that withdrawn

control rods are coupled.

To eliminate the possibility of a GRDA, administrative controls require that
any partially inserted control rods, which have not been confirmed to be

.coupled since their last withdrawal, be fully inserted prior to reaching the

THERMAL POWER of <10% RTP. If a control rod has been checked for

= couphng at notch 48 and the rod has not been moved inward, this rod is in

contact with it's drive and is not required to be fully inserted priorto .
reaching the THERMAL POWER of <10% RTP. However, if it cannot be
confirmed that the control rod has been moved inward, then that rod shall |.

‘be fully inserted prior to reaching the THERMAL POWER of <10% RTP. -
-“The remaining control rods may then be inserted without the need to stop .
- at lntermedlate posmons since the poss:blllty ofa CRDA has been
. eliminated. .

-, With the reactor mode switch in the shutdown posmon a control rod
' withdrawal block is applied to all control rods to ensure that the shutdown

condition is maintained. This Function prevents inadvertent criticality as
the result of a control rod ‘withdrawal during MODE 3 or 4, or during
MODE 5 when the reactor méde switch is required to be in the shutdown

' 'posmon The reactor mode switch has two channels, each inputting into a.

separate RMCS rod block circuit. A rod block in either. RMCS circuit will
provnde a control rod block to all control rods.

. APPLICABLE -
‘SAFETY
ANALYSES,
LCO,and .

' APPLICABILITY

i.1 Rod Block Monltor

"The RBM is deSIQned to limit control rod wnthdrawal if locallzed neutron flux
-+ exceeds a predetermined setpoint. The RBM was originally designed to

(oontinued) _ -
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: f - } ' B3321
r}\;:} o BASES
APPLICABLE - ' prevent fuel damage dunng a Rod Withdrawal Error (RWE) event whlle
SAFETY - operating in the power range in a normal mode of operation. FSAR 15.4.2
. ANALYSES, . (Ref. 10) (Rod Withdrawal Error - At'Power) originally took credit for the ,

LCO,and” " : = RBM automatically actuating to stop control rod motion and preventing fuel
APPLICABILITY . . damage during an RWE event at power. However, current reload analyses
“(continued) ~ . do not take credit for the RBM system. The Allowable Values are chosen

asa functnon of power Ievel to not exceed the APRM scram setpoints.

The RBM functnon satlsf es Cntenon 4 of the NRC Pollcy Statement
(Ref. 7). ‘ .

“Two channels of the RBM are requrred to be OPERABLE, wrth their
- setpoints within the appropnate Allowable Value for the associated power
- range, to ensure that no single instrument failure can preclude a rod block -
for this Function. The actual setpoints are callbrated consrstent wrth
applicable setpornt methodology :

Nommal tnp setpomts are specxt” ied in the setpoint calculatrons The
nominal setpoints are selected to ensure that the setpoints do not exceed. |
the Allowable Values between successive CHANNEL CALIBRATIONS.
Operation with a trip setpoint less conservative than the nominal trip :
-setpoint, but within its Allowable Value, is acceptable. Trip setpoints are
~ those predetermined values of output at which an action should take place
" The setpoints are compared to the actual process parameter (e.g., reactor -
power), and when the measured output value of the process parameter
~ exceeds the setpoint, the associated device (e.g., trip unit) changes state. -
The analytic limits are derived from the limiting values of the process -~ .
parameters “The Allowable Values are derived from the analytic limits,
corrected for calibration, process, and some of the instrument errors. The
trip setpoints are then determined accounting for the remaining mstrument :
- erors (e.g., drift). - The trip setpoints derived in this manner provide
~adequate protection because instrumentation uncertainties, process
. . effects, calibration tolerances, instrument drift, and severe environment
- errors (for channels that must function in harsh envrronments as defined by
10 CFR 50. 49) are accounted for. - :

~e,

.~
Q_!
-

The RBM will function when operating greater than 30% RTP. Below thls
" power Ievel the RBM is not requrred to be OPERABLE.

- 2. Rod Worth Mlmmlzer

The RWM enforces the banked position withdrawal sequence (BPWS) to
- .ensure that the mrtral conditions of the CRDA analysrs are not violated.

| J R L 3 S - : '7 - " (continued) ;
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. BASES
APPLICABLE
SAFETY

- ANALYSES,
- LCO, and

APPLICABILITY

(continued)

. “The anelytical methods and assomptions used in evaluating the CRDA i

are summarized in Reféerences 2, 3, 4, and 5. “The BPWS requires that
control rods be moved in groups, with all control rods assigned to a

~ specific group requnred to be within specified banked positions.

Requirements that the control rod sequence is in compliance with the |

- BPWS are speclf iedi in LCO 3.1.6, "Rod Pattem Control.”

- .When performmg a shutdown of the p!ant an optional BPWS control rod -
-sequence (Ref. 7) may be used if the coupling of each withdrawn control
rod has been confirmed. The rods may be inserted without the need to -

stop at intermediate positions. When using the Reference 11 control rod
insertion sequence for shutdown, the rod worth minimizer may be

‘reprogrammed to enforce the requirements of the improved BPWS .
- control rod insertion, or may be bypassed and the improved BPWS -
i shutdown sequence |mplemented under the controls in Condltlon D.

The RWM Functlon satnsf es Cntenon 3 of the NRC Pollcy Statement.

" (Ref.7)

Since the RWM is demgned to act asa backup to operator control of the

- rod sequences, only one channel of the RWM is available and required to

be OPERABLE (Ref. 6). Special circumstances provided for'in the

~ Required Action of LCO 3.1.3, "Control Rod OPERABILITY,"and

~ LCO 3.1.6 may necessitate bypassing the RWM to allow continued :
- operatlon with inoperable control rods, or to allow correction of a control
'rod pattern not in compliance with the BPWS. - The RWM may be L
bypassed as requnred by these conditions, but then it must be consndered -

moperable and the Requlred Actions of this LCO followed

Compliance mth the BPWS and therefore OPERABILITY of the RWM is
required in MODES 1 and 2 when THERMAL POWER is < 10% RTP.
When THERMAL POWER is > 10% RTP, there is no possible control rod

- configuration that results in a control rod worth that could exceed the
280 cal/gm fuel damage limit during a CRDA (Refs. 4 and 6). In

MODES 3 and 4, all contro! rods are required to be inserted into the core

~_(except as provnded in 3.10 "Specual Operations"); therefore, a CRDA
- cannot occur. In MODE 6, since only a single control rod can be _
‘withdrawn from a core cell containing fuel assemblies, adequate SDM - -
-ensures that the consequences of a CRDA are acceptable, smce the
reactor will be subcntlcal ' :

(continqed)
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| \) . _BASES
‘ . APPLICABLE:
" SAFETY ‘

" -ANALYSES = .

LCO, and

 APPLICABILITY -

~ (continued)

A L-;,

3 Reactor Mode Sw1tch—Shutdown Posmon

Dunng MODES 3 and 4 and during MODE 5 when the reactor mode

" - switch is requnred to be in the shutdown position, the core is assumed to

be subcritical; therefore, no positive reactivity insertion events are
analyzed. The Reactor Mode Switch—Shutdown Position control rod

- withdrawal block ensures that the reactor remains subcritical by blocking
» control rod wnthdrawal thereby preservmg the assumptlons of the safety

analysus

The Reactor Mode Sw:tch—-Shutdown Posmon Functlon satlsf' es ‘

B Cntenon 3of the NRC Pollcy Statement. (Ref. 7)

. Two channels are requnred to be OPERABLE to ensure that no sungle
.~ channel failure, will preclude a rod block when required. There is no

Allowable Value for this Function since the channels are mechamcally

_ -actuated based solely on reactor mode switch position.

. Dunng shutdown condltlons (MODE 3 4 or 5), no positive reactnvnty

insertion events are analyzed because assumptions are that control rod -

“withdrawal blocks are provided to prevent criticality. Therefore, when the .

reactor mode switch is in the shutdown position, the control rod

‘withdrawal block is required to be OPERABLE. During MODE 5 with the - - |
reactor mode switch in the refueling position, the refuel position '

one-rod-out interlock (LCO 3.9.2) provides the requnred control rod :

B w:thdrawal blocks f—'; '

- ACTIONS

With one RBM channel inoperable, the remaining OPERABLE channel is

_ adequate to perform the control rod block function; however, overall

reliability is reduced because a single failure in the remaining OPERABLE

- channel can result in no control rod block capability for the RBM. . For this

reason, Required Action A.1 requires restoration of the moperable s

.channel to OPERABLE status. The Completion Time of 5 days is based -

on the low probability of an event occumng coincident with a failure i in the
remalmng OPERABLE channel. :

(continued) =
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ACTIONS
(continued)

‘B

- If Required Action'A.1 is not met and the associated Completion Time
‘has expired, the inoperable channel must be placed in trip within 48
. hours. If both RBM channels are inoperable, the RBM is not capable of
. performing its intended function; thus, one channél must also be placed
~“intrip.. This initiates a control rod wnthdrawal block, thereby ensunng that
. the RBM functlon is ‘met. . ‘

The 48 hour Completlon 'l"me is mtended to allow the operator tlme to

“evaluate and repair any discovered inoperabilities and is acceptable
~ ‘because it minimizes risk while allowing tlme for restoratlon or tnppmg of -
~|noperable channels a

o ".'c1 0211 0212 and C.2.2

‘ Wth the RWM moperable during a reactor startup, the operator is still

capable of enfoycmg the prescribed control rod sequence. However, the
overall reliability is reduced because a single operator error can result in

- vnolatmg the control rod sequence. Therefore, control rod movement
‘must be immediately suspended except by scram. Altematively, startup

may continue if at least 12 control rods have already been withdrawn, or
a reactor startup with an inoperable RWM was not performed in the last

" calendar year, i.e., the last 12 months. Required Actions C.2.1.1 N
- . and C.2.1:2 reqwre verification of these conditions by review of plant logs
~and control room indications. A reactor startup with an inoperable RWM
- is defined as rod withdrawal during startup when the RWM is required to
' be OPERABLE. Once Required Action C.2.1.1 or C.2.1.2 s satisfactorily
~ completed, control rod withdrawal may proceed in accordance with the |
_restrictions imposed by Required Action C.2.2." Required Action C.2.2
- allows for the RWM Function to be performed manually and requires a
" double check of compliance with the prescribed rod sequence by a . S
second licensed operator (Reactor Operator or Senior Reactor Operator) - -

or other qualifi ed member of the technical staff. The RWM may be
bypassed under these conditions to allow continued operations. In

. addition, Required Actions of LCO 3.1.3 and LCO 3.1.6 may require
" bypassing the RWM, during which time the RWM must be considered
moperable W|th Condmon C entered and |ts Required Actlons taken

(continued) - :
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-ACTIONS

(continued)

DA
With the RWM .ho‘perabié dunng a reactor shutdown, the operator is still
capable of enforcing the prescribed control rod sequence. Required Action

~ D.1 allows for the RWM Function to be performed manually and requires a
.double check of compliance with the prescribed rod sequence by a second

~ licensed operator (Reactor Operator or Senior Reactor Operator) or other :

_qualified member of the technical staff. The RWM may be bypassed under .- -

these condltlons to allow the reactor shutdown to continue. . '

E1andE2

' Wth one Reactor Mode Swntch—Shutdown Position control rod w1thdrawal S

block channel inoperable, the remaining OPERABLE channel is adequate

- to'perform the control rod withdrawal block function. However, since the

o Required Actions are consistent with the normal action of an OPERABLE

- Reactor Mode Switch—Shutdown Position Function (i.e. , maintaining all
~ control rods inserted), there is no dlstlnctlon between havnng one or two
channels moperable L

~ Inboth cases (one or both channels moperable) suspendmg all control rod

withdrawal and initiating action to fully insert all insertable control rods in

‘core cells containing one or more fuel assemblies will ensure that the core
 is subcritical with adequate SDM ensured by LCO 3.1.1. Control rods in - S
~ core cells containing no fuel assemblies do not affect the reactivity of the

core and are therefore not required to be inserted. Action must continue
until all insertable control rods in core cells containing one or more fuel

assemblles are fuIIy mserted

- SURVEILLANCE
REQUIREMENTS

" As noted at th'e"be'g'mnmg of the SRs the SRs for each Control Rod Block
Amstrumentauon Funct:on are found in the SRs column of Table 3 3.2.1- 1

The Survelllances are modified by a Note to indicate that when an RBM

- channel is placed in an inoperable status solely for performance of requnred o

" Surveillances, entry into associated Conditions and Required Actions may
" be delayed for up to 6 hours provided the associated Function maintains

control rod block capability. Upon completion of the Surveillance, or

“expiration of the 6 hour allowance, the channel must be retumedto
. OPERABLE status or the applicable Condition entered and Required
Actions taken Thls Note is based on the rellablhty analysis (Ref. 9)

'(conti'nued) SR
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SURVEILLANCE
REQUIREMENTS

(continued) -

. assumptxen of the average time required to perforrri channel Surveillance.

That analysis demonstrated that the 6 hour testing allowance does not

~ significantly reduce the probablhty that a control rod block will be lmtlated o ‘

when necessary S

]SR 33211

~A CHANNEL FUNCTIONAL TEST is performed for each RBM channel to

.<£10% RTP in MODE 1. This allows entry into MODE 2 for SR 3.3.2.1.2, .
.~ and entry into MODE 1 when THERMAL POWER is < 10% RTP for SR
- 3.3.2.1.3, to perform the required Surveillance if the 92 day Frequency is
- not met per SR 3.0.2. The 1 hour allowance is based on operating - .

ensure that the entire channel will perform the intended function. It

. includes the Reactor Manual Control Multiplexing System input. The
’ Frequency of 92 days is based on rehablllty analyses (Ref. 8)

. SR 33212andSR 33213

A CHANNEL FUNCTIONAL TESTis performed for the RWM to ensure-
~ that the entire system will perform the intended function. The CHANNEL

" FUNCTIONAL TEST for the RWM is performed by attempting to withdraw
* ‘a control rod not in compliance with the prescribed sequence and -

verifying a control rod block occurs and by verifying proper indication of
the selection error of at least one out-of-sequence control rod. As noted

_in'the SRs, SR 3.3.2.1:2 is not required to be performed until 1 hour after o

any control rod is withdrawn in MODE 2. As noted, SR 3.3.2.1.3 is not
required to be performed until 1 hour after THERMAL POWER is

experience and in consideration of providing a reasonable time in which

to complete the SRs The Frequenc:es are based on reluablhty analysns o

B (Ref 8).

- SR 33214

"The RBM trips are automatlcally bypassed when power is below a

- . specified value and a peripheral control rod is not selected. The power

‘Allowable Value must be verified periodically to not be bypassed when » -
30% RTP.  This is performed by a Functional check. If any RBM bypass

: setpomt is non conservat:ve then the affected RBM channel is

" (continued) .
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SURVEILLANCE SR 3 3.2.1 4 (contmued) S .
REQUIREMENTS ' I ‘ '
' -~ . considered moperable Altematrvely, the RBM channel can be placed in
" the conservative condition (i.e., enabling the RBM trip). . If placed in this -
-condition, the SR is met and the RBM channel is not considered
_ inoperable. As noted neutron detectors are excluded from the
B Surveillance because they are passive devices, with mlnrmal dnft and -
' because of the drfﬁculty of simulating a meanrngful srgnal

Neutron detectors are adequately tested in SR 3 3.1. 1 .2 and SR-
. '3.3.1.1.8. The 24 month Frequency is based on the need to perform the
: surverllance dunng a plant start-up.

§&§§21§

The RWM is automatrcally bypassed when power is above a specrf ied
- .value. The power level is determined from steam flow signals. The -
_automatic bypass setpoint must be verified periodically to be not -
bypassed < 10% RTP. This is performed by a Functional check. If the |
S L RWM low power setpomt is nonconservative, then the RWMis B
R E -~ considered moperab!e Alternately, the low power setpoint channel can
Cy . beplaced in the conservative condition (nonbypass). If placed in the .
o - -+ nonbypassed condition, the SR is met and the RWM is not considered
inoperable.  The Frequency is based on the need to perform the
Survelllance dunng a plant start-up

:SR33216

A CHANNEL FUNCTIONAL TESTis perfonned for the Reactor Mode
Swrtch—Shutdown Position Function to ensure that the entire channel will
. perform the intended function. The CHANNEL FUNCTIONAL TEST for
* the Reactor Mode Switch—Shutdown Position Function is performed by >
attempting to withdraw any control rod with the reactor mode switch i in the
shutdown posmon and venfymg a control rod block occurs.

‘As noted in the SR the Survelllance is not requured to be performed until.

1 hour after the reactor mode switch is in the shutdown position, since -

testlng of this interlock with the reactor mode switch in any other position
. cannot be performed wrthout usmg jumpers, lifted Ieads or movable

\) S e : - ‘ (continued)
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- SURVEILLANCE

REQUIREMENTS

SR 3. 3 2 1 6 (contmued)

llnks Th|s allows entry mto MODES 3 and 4 if the 24 month Frequency is
not met per SR 3.0.2. " The 1 hour allowance is based on operating
experience and in consnderatlon of prowdlng a reasonable tlme in whlch
to complete the SRs :

A 'The 24 month Frequency is based on the need to perform portlons of this
* Surveillance under the conditions that apply during a plant outage and

the potential for an unplanned transient if the Surveillance were
performed with the reactor at power. Operating experience has shown
these components usually pass the Surveillance when perfonned at the

- 24 month Frequency
7 SR 3.3.2. 1 7

‘ CHANNEL CALIBRATION isa test that verifies the channel responds to

the measured parameter with the necessary range and accuracy.

. CHANNEL CALIBRATION leaves the channel adjusted to account for -

- instrument drifts between successive calibration conslstent with the plant

_ specific setpolnt methodology

~ As noted neutron detectors are excluded from the CHANNEL ,
- CALIBRATION because they are passive devices, with minimal drift, and S

because of the difficulty of simulating a meaningful signal. Neutron

o detectors are adequately tested in SR 3.3.1.1.2 and SR 3.3.1.1.8.

The Frequency is based upon the assumption of a 24 month callbratlon
. interval in the détermination of the magnitude of equrpment drift in the
, -_’setpomt analysns ' . ,

\_S_B_éé.-&;é

" The RWM wrll only enforce the proper control rod sequence if the rod ‘ . :
sequence is properly input into the RWM computer. This SR ensures that . = - °

the proper sequence is ‘loaded into the RWM so that it can perform its

* intended function. The Surveillance is performed once prior to declaring
"~ RWM OPERABLE following loading of sequence into RWM snnce th|s is
~ when rod sequence lnput errors are possible. = .

A (continued)
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. B3.3.2.1
BASES (continued) _ |
REFERENCES - 1. FSAR, Section “7.‘7.1.'2.8. e
2 FSAR Section 7.6.1.a.5.7 |
3. NEDE-24011 P-A-9-US "General Electrical Standard Application -
_ - for Reload Fuel,” Supplement for United States Sectton S 2231,
o September 1988 ~ ‘ )
4, - "Modtf catlons to the Requtrements for Control Rod Drop Acctdent
VMutlgatung Systems " BWR Owners Group, July 1986
5. NEDO—21231 "Banked Posntton Wthdrawal Sequence "
s January 1977 .
‘6. NRC SER "Acceptance of Referencing of L|censmg ToplcaI Report -
- . NEDE-24011-P-A," "General Electric Standard Application for
- .'Reactor FueI ‘Revision 8, Amendment 17," December 27 1987
7. Final Pollcy Statement on Technical Specsf catlons Improvements
N July 22 1993 (58 FR 32183) , I
8. NEDC-30851 P-A "Techmcal Specnf catlon Improvement AnaIysns '
- for BWR Control Rod Block Instrumentatlon " October 1988
9. . GENE-770-06-1 "Addendum to Bases for changes to SurveuIIance
- . Test Intervals and Allowed Out-of-Service Times for Selected
Instrumentatton Techmcal Specmcatlons " February 1991
- :10. FSAR Sectlon 1542 , 4
NEDO 33091-A Revnsmn 2, “Improved BPWS ControI Rod Insertion’ |

Process ApnI 2003.
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