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References: 1) PLA-5931, B. T McKinney (PPL) to Document Control Desk (USNRC),
"Susquehanna Steam Electric Station Proposed License Amendment No. 2 79for
Unit ] Operating License No. NPF-14 and 248for Unit 2 Operating License
No. NPF-22 ARTS/MELLLA Implementation, "dated November 18, 2005.

In accordance with 10 CFR 50.90, PPL Susquehanna, LLC (PPL) submitted a request for
a license amendment to the Susquehanna Steam Electric Station (SSES) Unit 1 and
Unit 2 Technical Specifications to implement an expanded operating domain resulting
from the implementation of Average Power Range Monitor/Rod Block Monitor/
Technical Specifications/Maximum Extended Load Line Limit Analysis
(ARTS/MELLLA) (Reference 1).

The purpose of this letter is to provide a supplement based on teleconferences held on
March 6, 8 and 9, 2007 with the NRC staff.

PPL has reviewed the "No Significant Hazards Cof"sideration" and the "Environmental
Consideration" submitted with Reference 1 relative to this supplement. We have
confirmed that the "No Significant Hazards Consideration" remains accurate.

PPL respectfully requests that NRC expeditiously complete the review and approval of
the proposed ARTS/MELLLA License Amendment Request proposed in Reference 1.
PPL continues to install ARTS/MELLLA in Unit 2 and requests approval prior to startup
from the Spring 2007 Outage.
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If you have any questions or require additional information, please contact
Mr. Michael Crowthers at (610) 774-7766.

I declare under penalty of perjury that the foregoing is true and correct.

Executed on: /240

- B. T. McKinney

Enclosure: PPL ARTS/MELLLA Supplement

cc: NRC Region I
Mr. A. J. Blarney, NRC Sr. Resident Inspector
Mr. R. V. Guzman, NRC Project Manager
Mr. R. Janati, DEP/BRP
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1. DESCRIPTION

This supplement proposes three different sets of changes. The first proposes to add two
notes (i) and (j) to TS Table 3.3.2.1-1 to address NRC concerns that the technical
specification requirements for Limiting Safety System Settings (LSSS) that protect the
reactor core or the Reactor Coolant System (RCS) pressure boundary Safety Limits may
not be fully in compliance with the intent of 10 CFR 50.36. The second revises the
changes originally proposed to SR 3.3.2.1.4 and TS Table 3.3.2.1-1 in the original PPL
ARTS/MELLLA Amendment request. The third revises the completion times for RBM
inoperability specified in LCO 3.3.2.1 Conditions A and B.

2. PROPOSED CHANGES

2.1 Change to add notes to TS Table 3.3.2.1-1:

The marked-up pages for the proposed changes to the Technical Specifications (TS) are
included in Attachment 1. For completeness, this supplement includes all the marked-up
pages for the proposed changes to the Control Rod Block TS LCO 3.3.2.1 associated with
the ARTS/MELLLA license amendment request, including those pages that are not
affected by this supplemental submittal. TS pages 3.3-20 for both Units 1 and 2 are
affected. Markups of the TS bases pages are included in Attachment 2 for information.
Three additional inserts (TSTF-B 1, TSTF-B2 and TSTF B3) are being added to the TS
Bases.

Two notes (i) and (j) are added to TS Table 3.3.2.1-1 for SR 3.3.2.1.7 associated with the
power dependent RBM functions. The notes (designated as inserts TSTF- 1 and TSTF-2
in Attachment 1) are added to address NRC's concerns that the technical specification
requirements for Limiting Safety System Settings (LSSS) that protect the reactor core or
the Reactor Coolant System (RCS) pressure boundary Safety Limits may not be in
compliance with the intent of 10 CFR 50.36. The note (i) requires the channel to be
evaluated to verify that it is functioning as required before returning the channel to
service should the as-found setting not be the Nominal Trip Setpoint (NTSP). The note
•() specifies that the instrument channel setpoint shall be reset to the NTSP at the
completion of the surveillance; otherwise, the channel shall be declared inoperable.
Finally, the note (j) identifies the document that specifies the NTSP and the methodology
used to determine the NTSP. This information will be contained in the SSES Final Safety
Analysis Report (FSAR) which is a document controlled under 10 CFR 50.59.
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2.2 Revision to changes originally proposed to SR 3.3.2.1.4 and TS Table 3.3.2.1-1:

This revision affects two TS inserts ARTS-I and ARTS-3. The marked-up pages are
contained in Attachment 1. Mark-ups of the corresponding revised inserts (ARTS-B3
and ARTS-B4) are contained in Attachment 2.

The original ARTS/MELLLA submittal proposed modifications to the presentation of
requirements shown in NUREG 1433 for SR 3.3.2.1.4 and Table 3.3.2.1-1. The revisions
proposed herein to inserts ARTS-I and ARTS-3 make the SR 3.3.2.1.4 and
Table 3.3.2.1-1 requirements consistent with NUREG- 1433.

2.3 Revision to RBM inoperable condition completion times:

TS LCO 3.3.2.1 Condition A and B completion times are proposed to be changed to be
consistent with NUREG 1433 completion times. The affected TS pages are 3.3-16 for
both Units 1 and 2.

3. TECHNICAL ANALYSIS

3.1 Change to add notes to TS Table 3.3.2.1-1:

Two notes are added toTS Table 3.3.2. 1-1 for SR 3.3.2.1.7 associated with the RBM
power dependent range functions that prescribe additional requirements. These
additional requirements increase assurance that the instrumentation will function as
required and will be restored to a condition consistent with the assumptions specified in
the applicable safety analysis.

The RBM Functions are Functions that are LSSSs for reactor core Safety Limits. The
note (i) requires evaluation of channel performance for the condition where the as-found
setting for the channel setpoint is not the NTSP but is conservative with respect to the
Allowable Value. For digital channel components, no as-found tolerance or as-left
tolerance can beý specified. Evaluation of instrument performance will verify that the
instrument will continue to behave in accordance with design-basis assumptions. The
purpose of the assessment is to ensure confidence in the instrument performance prior to
returning the instrument to service. These channels will also be identified in the
Corrective Action Program. Entry into the Corrective Action Program will ensure
required review and documentation of the condition for continued OPERABILITY. The
note (j) requires that the as-left setting for the instrument be returned to the NTSP. If the
as-left instrument setting cannot be returned to the NTSP, then the instrument channel
shall be declared inoperable. The note (j) also requires that the NTSP and the
methodologies for calculating the NTSP be in a document controlled by 10 CFR 50.59.
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3.2 Revision to changes originally proposed to SR 3.3.2.1.4 and TS Table 3.3.2.1-1:

The revision to the SR 3.3.2.1.4 and Table 3.3.2.1-1 requirements are needed to provide
consistency with the Improved Technical Specification. Standard NUREG 1433.

3.3 Revision to changes originally proposed to SR 3.3.2.1.4 and TS Table 3.3.2.1-1:

The change to the RBM inoperable Condition A and B completion times is required to
provide consistency with the Improved Technical Specification Standard NUREG 1433.

4. REGULATORY SAFETY ANALYSIS

4.1 No Significant Hazards Consideration

The analysis provided in the NSHC provided in the original ARTS/MELLLA submittal
has been reviewed. The analysis contained therein remains valid and is not affected by
the changes proposed herein.

4.2 Applicable Regulatory Requirements/Criteria

The Regulatory analysis provided in the original ARTS/MELLLA submittal is not
impacted.

The addition of the proposed notes addresses the below Regulatory Requirement, which
was not previously addressed in the ARTS/MELLLA submittal:

Title 10 of the Code of Federal Regulations, Part 50.36, requires plant Technical
Specifications to contain LSSS so chosen that automatic protective action will correct the
abnormal situation before a safety limit is exceeded. The proposed change revises and
clarifies the Technical Specifications to ensure this requirement is met.

4.3 Conclusion

Based on the analyses provided in the original submittal and the added evaluation
described above, the proposed change is consistent with applicable regulatory
requirements and criteria. In conclusion, there is reasonable assurance that the health and
safety of the public will not be endangered by operation in the proposed manner, such
activities will be conducted in compliance with the Commission's regulations, and the
approval of the proposed change will not be inimical to the common defense and security
or to the health and safety of the public.
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5. ENVIRONMENTAL CONSIDERATION

The environmental consideration provided in the original ARTS/MELLLA submittal is not
affected by the proposed changes.
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TS's affected by this proposed supplement:

* Completion times for RBM inoperable conditions A and B of LCO 3.3.2.1
* Insert ARTS-1, ARTS-2, ARTS-3
* The following Inserts have been added:TSTF-1 and TSTF-2



Technical Specifications Changes

Unit 1

(Mark-up)



PPL Rev. 1
Control Rod Block Instrumentation

3.3.2.1
•3.3 INSTRUMENTATION

3.3.2.1 Control Rod Block Instrumentation

LCO 3.3.2.1 The control rod block instrumentation for each Function. in Table 3.3.2.1-1
shall be OPERABLE.

APPLICABILITY: According to Table 3.3.2.1-1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One rod block monitor
(RBM) channel
inoperable.

A.1 Restore RBM channel to
OPERABLE status

G1- kc 2U kc

B. Required Action and B.1 Place one RBM channel (hourl
associated Completion in trip.
Time of Condition A
not met.

OR

Two RBM channels
inoperable.

C. Rod worth minimizer C.1 Suspend control rod Immediately
(RWM) inoperable movement except by
during reactor startup. scram.

OR

C.2.1.1 Verify > 12 rods Immediately
withdrawn.

OR

C.2.1.2 Verify by administrative Immediately
methods that startup with
RWM inoperable has not
been performed in the
last calendar year.

AND
(continued)

SUSQUEHANNA - UNIT 1 3.3-16 Amendment 178
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PPL Rev. 0
ControIRod Block Instrurentitjon

3.3.2.1

.SURVEILLANCE REQUIREMENTS

NOTES
1. Refer to Table 3.3.2.1-1 todetermine which SRs applyfcr each Control Rod Block

Functon. •

.2. When ani RBM channel is placed in an inoperable status solety for peiforrrmm d.
required Surveillances, entry into associated Conditions and Required Acto may.be
delayed. for up to 6 hours provided the associated Function mairtains conbt rod bkil
capaility.

SURVEILLANCE
I

FREOUENCY

SR 3.-.2.1.1- Perform CHANNEL FUNCTIONAL TEST.

SR 3121.2 - ............ - " " W 3 ..

Not requied16 b5peWormased undil how ltr an cob*
rod is withdrawn ats 10% RTP fIn MODE 2.

Perform CHANNEL FUNCTIONAL TEST. 92 days

.SR 3.3.2.1.3 NOTE
Not required to be peromed until hour after THERMAL
POWER Is 10% RTP in MODE i.

Perform CHANNEL FUNCTIONAL TEST. 92 day

THNeRut detectrare excud0 RT..

. ( ~Verify the RBM Trip Functions are not bypassed when
• S ~THERMAL POWER is; > 30% RTP.

24 monfth

SUSQUEHANNA - UNIT I 3.3-18 kmndrnent 178 '



INSERT ARTS -1:

verify the RBM:

a. Low Power Range - Upscale Function CR IntermEeiat-er- Pow
-4a• Ujjbucle ru~n•iun u•.ORniyh• k•w~L 1RdIIe .- O•=

P is enztae not bypassedr when APRM Simulated
Thermal Power is > 28% RTPLkya 717^.. -t vn-e-'be -PoaWe' kqve 3

b. Intermediate Power Range - Upscale Function OR IIith P---

Rnngc - eeprale Funeitc.n is erMD-4ýnot bypassedf when

APRM Simulated Thermal Power-X1 Intermediate Power Range
Setpoint specified in the COLRacl. L- - ovev c e 5e-4poirJ

c. High Power Range - Upscale Function is .-enablee not
bypassedf when APRM Simulated Thermal Power is ( High Power

,,Range Setpoint specified in the COLR.



PPL Rev. 0
Control Rod Block Instrumentation

3.3.2.1

Tle 32.1-1 "M I d 1)
C**n Radod8 eWaft ona

T A .ýRTS APRUCABLE MODES OR

OTHER SPECIFED REQUIRED SURVIEANCE ALLOWABLE
FONNCTION CHANNELS REQUIREMENTS VALUE

ac. Low ne • 1• 2 SR3.3.2.1.1 oS ww54h•s o

Rec-SR3.3.2.IA de

L Rane- "SR3.32.13 %0)

• Rod Wouli 1 "' 2 SR 3 NA "

r,- Downcae Ito 2 SR3.3.2.1.1 >31125Jsion_ • SR3-32.A K,• • •,.

SR3.32.1.7

• - SR33.,-,
SR 3.32.1.8

3. Reado' Mode 2 SR3.32.1.6 NA

(,r *THERMAL POWER k3 RP.

( h OVIR B):0

SUSQUEHANNA - UNIT 1 3.3-20 Amendment 178



Insert TSTF-1:

If the as-found channel setpoint is not the Nominal Trip Setpoint but is conservative with
respect to the Allowable Value, then the channel shall be evaluated to verify that it is
functioning as required before returning the channel to service.

Insert TSTF - 2:

The instrument channel setpoint shall be reset to the Nominal Trip Setpoint at the
completion of the surveillance; otherwise, the channel shall be declared inoperable.

LThe methodology used to determine the NTSP is specified in the SSES Final Safety
Analysis Report.

IS V\X a



INSERT 10:

(b) 0.5 8(W-AW) + 55% RTP when reset for single loop operation per LCO 3.4. 1,
"Recirculation Loops Operating." For single loop operation the value of AW

5%/0.58. For two loop operAtion, the value of AW =4



INSERT ARTS-2:

a. Low Power Range- (a) 2 SR 3.3.2.1.1 if)
Upscale SR 3.3.2.1.

SR 3.3.2.1.7

b. Intermediate Power (b) SR 3.3.2.1.1 if)
Range - Upscale SR 3.3.2.1.4

SR 3.3.2.1.7

c. High Power Range - (C),(d) 2 SR 3.3.2.1.1 .(f)
Upscale SR 3.3.2.1.4SR 3.3.2.1.

IN S E R T A R T S -3 :- - •- -

a. THERMAL POWER is • 28% RTP and MCPR is less than the limit
specified in the COLR--
Ph W- n exe : ncUtio -oIý P -FR-Br Eh.

THER~lg Po

b. THERMAL POWER is Intermediate Power Range Setpoint
specified in the COL and MCPR is less than the limit

c. THERMAL POWER is $ High Power Range Setpoint specified in
the COLR and < 90% RTP and MCPR is less than the limitspecified in the cOLR . .. .

d. THERMAL POWER is ; 90% RTP and MCPR is less than the limit
specified in the COLR.

e. THERMAL POWER is Ž 28% RTP and < 90% RTP and MCPR is less
than the limit specified in the COLR.

f. Allowable Value specified in the COLR.

tl ,



Technical Specifications Changes
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Control Rod Block Instrumentation
3.3.2.1

3.3 INSTRUMENTATION

3.3.2.1 Control Rod Block Instrumentation

LCO 3.3.2.1

APPLICABILITY:

The control rod block instrumentation for each Function in
Table 3.3.2.1-1 shall be OPERABLE.

According to Table 3.3.2.1-1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One rod block monitor
(RBM) channel inoperable.

A.1 Restore RBM
channel to
OPERABLE status.

~~&..2HLWAItS

B. Required Action and
associated Completion Time
of Condition A not met.

OR

Two RBM channels
inoperable.

B.1 Place one RBM
channel in trip.

V

4

C. Rod worth minimizer (RWM)
inoperable during reactor
startup.

C.1

OR

C.2.1.1

Suspend control
rod movement
except by scram.

Verify m 12 rods
withdrawn.

OR

C.2.1.2 Verify by
admi ni strati ve
methods that
startup with RWM
inoperable has not
been performed in
the last calendar
year.

AND

Immediately

Immediately

Immediately

(continued)

SUSQUEHANNA - UNIT 2 3.3-16 Amendment 151



PPL Rev. 0
ControlRod Block Instrumentation

3.8.21

SURVEILLANCE REQUIREMENTS

1. Refer to Table 3.32.1-1 to determine which SRs apply for each Control Rod Bkoc

2. -When an RBM channel is placed in an inoperable status solely for performoae 6f required
Surveillances, entry into associated Conditions and Required Actions may be delayed for•
up to 6 hours provided the associated Function maintains control rod block capabily.

SURVEILLANCE FREOUENCY-

SR a3.2.1.1 Perform CHANNEL FUNCTIONAL TST. days

SR 3.32.1.2 .NOT
Not required to be performed-uril I hour after any control
rod ls~w thd ew.at. R..TP i. MO..E 2." .

Perform CHANNEL FUNCTIONAL TEST. 92. dap

SR 3.32.1., NO"
Not required to be performed until hour after THERMAL
POWER Is _ 10% RTP in MODE 1.

92.days
Perform CHANNEL FUNCTIONAL TEST.

SR 3.21A"--NT

; Verifythe RBM trip fucons are not bypassed when 24 monrtl
HERMAL POWER is 2: 3%.

S 3.32-1.6 Verify the RWMis riot bypassed when THERMAL 24.nxx*u
POWER is 100/6 RTP.

SUSQUEHANNA - UNIT 2 3.3-18 Amendment 151



INSERT ARTS -1:

Verify the RBM:

a. Low Power Range - Upscale Function 4R• •.•r mecdiae Pw--

Puntteo& is enzra-b not bypassedt when APRM Simulated
Thermal Power is Ž 28% RTPdOL v-,- e A'btc •ocwe V- 3

b. Intermediate Power Range - Upscale Function 6R High ... w.
z'fl9 - Upczzalz Yunct-. is v-+a -not bypassedl when

Smulated Thermal Power- Intermediate Power Range
Setpoint specified in the COLRQ-td L- oi ev ect-je s54ApO,,C

ec-5 pý, j-~j.j +Qr CC>(_ k
c. High Power Range - Upscale Function is-enfteel- not

bypassedý when APRM Simulated Thermal Power is A High Power
Range Setpoint specified in the COLR.

0
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. PPL Rev.0
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Insert TSTF-1:

If the as-found channel setpoint is not the Nominal Trip Setpoint but is conservative with
respect to the Allowable Value, then the channel shall be evaluated to verify that it is
functioning as required before returning the channel to service.

Insert TSTF - 2:

The instrument channel setpoint shall be reset to the Nominal Trip Setpoint at the
completion of the surveillance; otherwise, the channel shall be declared inoperable.
The ethodology used to determine the NTSP is specified in the SSES Final Safety
Analysis Report.



INSERT 10:

b) 0.5 8(W-AW) + 55% RTP wben reset for single loop operation per LCO 3.4. 1,
"Recirculation Loops Operating." For single loop operation the value of AW
50/o/0-58. -For two loop operation the value of AW 0.

ý)-L&-Tcz



INSERT ARTS-2 :D

a. Low Power Range -

Upscale

b. Intermediate Power
Range - Upscale

(a)

(b)

2 (f)

(f)2

C. High Power Range - (d) 2 SR 3.3.2.1.1/ of)
Upscale SR 3.3.2.1.

SR 3.3.2.12

INSER ARS-3 .. " . "

a. THERMAL POWER is k 28% RTP and MCPR is less than the limit
specified in the L-. eve " l ..
telt ez...aý T*pr.iPo r Sonya V~...L. -Function or Righ .

b. THERMAL POWER; is . Intermediate Power Range Betpoint

specified in the CO and MCPR is less than the limit
( .Specified in tne %ir Ran -- - !?pe l.% -_ .i '"'r O' Z. :-.J

C. THERMAL POWER N'WHigh Power Range Setpoint specified in

the COLR and c 90% RTP and MCPR is less than the limit
specified in the COLR.

d. THERMAL POWER is k 90% RTP and MCPR is less than the limit

specified in the COLR.

e. THERMAL POWER is k 28% RTP and < 90% RTP and MCPR is less

than the limit specified in the COLR.

f. Allowable Value specified in the COLR.

A
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Changes to the TS bases made by this supplement are as follows:

" TS Bases markup Insert ARTS B2 was revised by PLA-6130 dated 12/1/2006,
therefore the revised Insert ARTS B2 is included herein rather. than the original
ARTS Insert B2. This has been revised to delete one sentence as shown on the
markup.

* Statement added to the background section identifying that the RBM is credited to
preclude MCPR Safety Limit violation.

* Also, TS bases pages 3.3-46 has been revised to change the "4" to a "3" as shown
on the markups.

" TSTF-B1 and TSTF-B2 and TSTF-B3 have been added.

* The last 2 sentences of ARTS -B3 have been deleted.

* ARTS-B4 has been completely revised to be consistent with NUREG 1433 except
for a couple of minor changes as shown on the markup.



Technical Specifications Bases Changes

For Information

Unit 1

(Mark-up)



-ka"Qev- ccPPL Rev. 1
/ •.. .Me C cPC? s! '\j +,"• v •- •o I Rod Block Instrumentation

B 3.3.2.1

B 3.3 INSTRUMENTATION

B 3.3.2.1 Control Rod Block Instrumentation

BASES

BACKGROUND Control rods provide the primary means for control of reactivity changes.
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

'JWRT TSTF -61 blocks from the rod worth minimizer (RWM) enforce specificcontrol rod
sequences designed to mitigate the consequences of the control rod drop
accident (CRDA). During shutdown conditions, control rod blocks from the
Reactor Mode Switch-Shutdown Position Function ensure that all control
rods remain inserted to prevent inadvertent criticalities.

..... The Purpose of the RBM is to limit control rod Wihraa if1cl-.neutron

flux exceeds a predetermined setpoint during control.rod manipulations.
The RBM supplies a trip signal to the Reactor Manual Control System
(RMCS) to appropriately inhibit control rod withdrawal during power
operation above the low power range setpoint. The RBM has two channels,

I •s$z either of which can initiate a control rod block when the channel output
Ahl- IS L. exceeds the control rod block setpoint. One RBM channel inputs into one

RMCSi rod block circuit and the other RBM channel inputs into the second
RMCS rod block circuit. The RBo channel signal is generated by averaging

thast onyseiidcnro oeune ndarlsativepousitonare kt

aloedof local power range monitor (LPRM) s r e

10% RT e e e l it otI

f rtae actriviyi se duris refereDA. Pre is used con toenable r equMe It e AP2jfd-ic-ati-ng le~ss t an the low-power range setpoint, the RBM1 is
•..automatically bypassed. The RBM is also automatically bypassed if a

peripheral control rod is-selected (Ref. 2).

"" The purpose of the RWM is to control rod patterns during 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 stored sequence. The RWM determines the actual sequence

(continued)

SUSQUEHANNA - UNIT 1 TS / B 3.3-44 Revision 2



Insert TSTF-B1

The Nominal Trip Setpoint (NTSP) is a predetermined setting for a protective device chosen to
ensure automatic actuation prior to the process variable reaching the Analytical Limit and thus
ensuring that the Safety Limit (SL) would not be exceeded. The NTSP accounts for various iAe L4,,- .•
uncertainties. As such, the NTSP meets the definition of a Limiting SafetySystettingg -- --
( LSSS• Wfthc~in4g-ef the protective instrument channel does not protect a reactor core or RCS
pressure boundary Safety Limit, the NTSP ia nt an LSSS. Rod Block Monitor functions I a, lb
and Ic are LSSSs.

Technical Specifications contain values related to the OPERABILITY of equipment required for
safe operation of the facility. OPERABLE is defined in Technical Specifications as "...being

•'•)') capable of Derforming itssafety function(s)." For automatic protective devicestthe requiredL
(>.e J safety function is to ensure that a SL is not exceeded and therefore the NTSP is the LSSS, as

defined by 10 CFR 50.36. However, use of the NTSP to define OPERABILITY in Technical
Specifications would be an overly restrictive requirement if it were applied as an OPERABILITY
limit for the "as-found"' value during a Surveillance. This would result in Technical Specification
compliance problems, as well as reports and corrective actions required by the rule which are not
necessary to ensure safety.

Use of the NTSP to define "as-found" OPERABILITY under the expected circumstances
described above would result in actions required by both the rule and Technical Specifications that
are not warranted. However, there is also some point beyond which the device would have not
been able to perform its function due, for example, to greater than expected drift. This value
needs to be specified in the Technical Specifications in order to define OPERABILITY of the
devices and is designated as the Allowable Value which, is the least conservative value of the as-
found setpoint that a channel can have during testing.

The Allowable Value specified in SR 3.3.2.1.7 is the least conservative value of the as-found
setpoint that a channel can have when tested, such that a channel is OPERABLE if the setpoint is
found conservative with respect to the Allowable Value during the CHANNEL CALIBRATION.



H SPEC BASES M

INSERT B16:

An Apam flux signal from one of the four redundant average power range monitor
(APRX) channels supplies a- -reference signal far one of the RM4 ci,;annels and an

ApR14 flux signal from another of the APRM channels supplies the reference
signal to the second FWN cha=e:L.4



TECH SPEC BASES MARKUP

INSERT ARTS BI:-Gil)

A simulated thermal power signal from one of the four redundant average power
range monitor (APRM) channels supplies a -reference signal for one of the RBM
channels and a .simulated thermal power signal from another of the APRM
channels supplies the reference signal to the second RBM channel. This
reference signal is used to determine which RBM range setpoint (low,
intermediate, or high) is enabled. If the APRM .simulated thermal powerý is
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BACKGROUND
(continued)

based position indication for each control rod. The RWM also uses steam
flow signals to determine when the reactor power is above the preset
power level at which the RWM is automatically bypassed (Ref. 1). The
RWM is a single channel system that provides input into RMCS rod block
channel 2.

The function of the individual rod sequence steps (banking steps) is to
minimize the potential 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 applicable event limits can not be exceeded. 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.

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

-- coupled -sirnee-heir-4ast-withdrawal ,-Ie4ufly-inserted - tpiee ching.the
THERMAL POWER of <10% RTP. If a control rod has been checked for
coupling 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 prior to
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 intermediate positions since the possibility of a CRDA has been
eliminated.

With the reactor mode switch in the shutdown position, 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 mode switch is required to be in the shutdown
position. The reactor mode switch has two channels, each inputting into a
separate RMCS rod block circuit. A rod block in either RMCS circuit will
provide a control rod block to all control rods.

T:tj 5-e.- FT

------------------- -

1. Rod Block Monitor

he RBM is designed to limit control rod withdrawal if localized neutron flux

exceeds a predetermined setpoint. The RBM was originally designed to

(continued)C
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Allowable V4uWes-are specified for each applicable Rod Block Function listed in Table 3.3.2.1-1.
The NTSPs~re selected to ensure that the-aetual setpoints are conservative with respect to the
Allowable Value. A channel is inoperable if its actual trip setpoint is non-conservative with
respect to its required Allowable Value.

NTSPs 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 Analytical Limits are derived from the limiting values of the process
parameters obtained from the safety analysis. The Allowable Values are derived from the
Analytical Limits, corrected for calibration, process, and some of the instrument errors. The
NTSPs are then determined, accounting for the remaining channel uncertainties. The trip
setpoints derived in this manner provide adequate protection because instrumentation
uncertainties, process effects, calibration tolerances, and drift are accounted for.

The specific Applicable Safety Analyses, LCO, and Applicability discussions are listed below on
a Function by Function basis



Insert ARTS BIA A

The RBM is designed to limit control rod withdrawal if localized neutron flux
exceeds a predetermined setpoint. The analytical methods and assumptions
used in evaluating the RWE event are summarized in Reference 14. The fuel
thermal performance as a function of RBM Allowable Value is determined from
the analysis. Th elowable Values are chosen as a function of power level.
Q ased on the specified(Allowable Value J-operangits are establishe'l-

• m • • N •P.kV ,,'•. • ••,4,• •1,o '

It

f'nCPZS7L c 1',Q Ya
c oj e-j.c rtot-4, ryl of

Ul-j tC
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APPLICABLE prevent fuel damage during a RodWithdrawal Error (RWE) event while
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 chosenasafnto fpwr level to not ece h PMsrmstons

The RMfntosaifies Crterion/of the NR C Policy Statement

(Ref. 7).

Two channels of the RBM are required to be OPERABLE, with their
setpoints within the appropriate 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 calibrated consistent with

A applicable setpoint methodology.

Nominal trip setpoints are specified in the setpoint calculations. The

J|NS612- the Allowable Values between successive CHANNEL CALIBRATIONS.

Sespeint19d iftthi LisAlleiabe Vauerip setpoints; are
ose predetermined values of ou put 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

"WtLef 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,

A• corrected for calibration, process, and some of the instrument errors. The
-trip setpoints are then determined accounting for the remaining instrument
errors (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 environments as defined by~10 CFR 50.49) are accounted for._

The RBM will function when operating greater than %to RTP. Below this

I ps1 t • °power level, the RBM is not required to be OPERABLE.

A 4Z1S D3 2. Rod Worth Minimizer

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

(continued)
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,.#,,i,-4 &rip setpoints are those predetermined values of output at which an action should take
place. The trip setpoints are compared to the actual process parameter, the calculated
RBM flux (RBM channel signal). When the normalized RBM flux value exceeds the
applicable trip setpoint, the RBM provides a trip output.

The analytic limits are derived from the limiting values of the process parameters. Using
the GE setpoint methodology, based on ISA RP 67.04, Part II " Methodologies for the
Determination of Setpoints for Nuclear Safety-Related Instrumentation" setpoint
calculation Method 2, the RBM Allowable Values are determined from the analytical
limits using the statistical combination of the RBM input signal calibration error, process
measurement error, primary element accuracy and instrument accuracy under trip
conditions. Accounting for these errors assures that a setpoint found during calibration
at the Allowable Value has adequate margin to protect the analytical limit thereby
protecting the Safety Limit.

For the digital RBM, there is a normalization process initiated upon rod selection, so that
only RBM input signal drift over the interval from the rod selection to rod movement
needs to be considered in determining the nominal trip setpoints. The RBM has no drift
characteristic with no as-left or as-found tolerances since it only performs digital
calculations on the digitized input signals provided by the APRMs.

_chaRwte*-ie. The RBM Allowable Value demonstrates that the analytic limit would not
be exceeded, thereby protecting the safety limit. Th trip setpoints and Allowable Values
determined in this manner provide adequate protectioL because instrumentation
uncertainties, process effects, calibration tolerances, iý strument drift, and environment.
errors are accounted for and appropriately applied for he RBM. There are no margins
applied to the RBM nominal trip setpoint calculations which could mask RBM
degradation.
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The RBM selects one of three different RBM flux trip setpoints to be applied based on the
current value of THERMAL POWER. THERMAL POWER is indicated to each RBM channel by
a simulated thermal power (STP) reference signal input from an associated reference APRM
channel. The OPERABLE range is divided into three "power ranges," a "low power range," an
"intermediate power range," and a "high power range." The RBM flux trip setpoint applied
within each of these three power ranges is, respectively, the "low trip setpoint," the
"intermediate trip setpoint," and the "high trip setpoint" (Allowable Values for which are defined
in the COLR). To determine the current power range, each RBM channel compares its current
STP input value to three power setpoints, the "low power setpoint",(28%), the "-intermediate
power setpoint" (current value defined in the COLR), and the "high power setpoint" (current
value defined in -the COLR), which define, respectively, the lower limit of the -low power range,
the lower limit of the intermediate power range, and the lower limit of the high power range.
The trip setpoint applicable for each power range is more restrictive than the corresponding
setpoint for the lower power range(s). When STP is below the low power setpoint, the RBM flux
trip outputs are automatically bypassed but the low trip setpoint continues to be applied to
indicate the RBM flux setpoint on the NUMAC RBM displays.

The calculated $*4A*setpoints and applicable power ranges are bounding values. In the
. eqipen .i...........effftt O.44 t-seessaiyte aplyt deadband".th eaph-stpin-- .

deadband is applied; to the RBMtrip- setpoint selection logic and the RBMtripautoma tic bypass
logic such that. th4e setpoint being applied:iJs always equal to or more conservativethan the

required setpoint. Since the RBM flux trip'setpoint applicable to the higher powerranges are
more conservative than the corresponding trip setpoints for lower powerranges, the trip
setpoint applicable to the higher power range (high power range or intermediate power range)
continues to be applied when STP decreases below the lower limit of that range until STP is
below the power range setpoint by a value exceeding the deadband. Similarly, when STP
decreases below the low power setpoint, the automatic bypass of RBM flux trip outputs will not
be applied until STP decreases below the trip setpoint a value exceeding the deadband.

The RBM channel uses THERMAL POWER, as represented by the STP input value from its
reference APRM channel, to automatically enable RBM flux trip outputs (remove the automatic
-bypass) and to select the RBM flux trip setpoint to be applied. However, the RBM Upscale
function is only required to be OPERABLE when the MCPR values are less than the values
defined in the COLR, depending on the THERMAL POWER level. Therefore, even though the
RBM Upscale Function is implemented in each RBM channel as a single trip function with a
selected trip setpoint, it is characterized in Table 3.3.2.1-1 as three Functions, the Low Power
Range - Upscale Function, the Intermediate Power Range -Upscale Function, and the High
Power Range - Upscale Function, to facilitate correct definition of the OPERABILITY
requirements for the Functions. Each Function corresponds to one of the RBM power ranges.
Due to the deadband effects on the determination of the current power range, the transition
between these three Functions will occur at slightly different THERMAL POWER levels for
increasing .power versus decreasing power.. £,i.• tl-,o ROM fuA tri •,•, 1 ;,,L , .ri tt,•
ýhioher pnnwr . ........r m nr sDi _•f n,'t'.. , the OPERA BLiTY rui ,ut fe, ,h. .o. .. o..

1 p~~P Fi anrtinn k- saisfiedI if h rc ht~P~ttRiy p&l ucino
the-Higb -- '-wer -R --- '-psc o u- "o " .O'• :.. ; Ymi 46.,y, .t . ,PERA LIT-,',,
requrement-fer-the4nermedrate-Poepwe--aJpscate-PFacttonl fted1 TWigth-Power
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ACTIONS A. 1

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
inoperable channel to OPERABLE status. The Completion Time of-f"-

~ S-~-•-- is based on the low probability of an event occurring coincident with
a failure in the remaining OPERABLE channel.

B.1

If Required Action A.1 is not met and the associated Completion Time
has expired, the inoperable channel must be placed in trip withini

( hourg. If both RBM channels are inoperable, the RBM is not capable of
performing its intended function; thus, one channel must also be placed
in trip. This initiates a control rod withdrawal block, thereby ensuring that
the RBM function is met.

The 48'hour Completion Time is intended to allow the operator time to
evaluate and repair any discovered inoperabilities and is acceptable
because it minimizes risk while allowing time for restoration or tripping of
inoperable channels.

C.1, C.2.1.1, C.2.1.2, and C.2.2

With the RWM inoperable during a reactor startup, the operator is still
capable of enforcing the prescribed control rod sequence. However, the
overall reliability is reduced because a single operator error can result in
violating the control rod sequence. Therefore, control rod movement
must be immediately suspended except by scram. Alternatively, 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
and C.2.1.2 require 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 is satisfactorily
completed, control rod withdrawal may proceed in accordance with the
restrictions imposed by Required Action C.2.2. Required Action C.2.2

(continued)
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SURVEILLANCE assumption of the average time required to perform channel Surveillance.
REQUIREMENTS That analysis demonstrated that the 6 hour testing allowance does not

(continued) significantly reduce the probability that a control rod block will be initiated
when necessary.

SR 3.3.2.1.1

A CHANNEL FUNCTIONAL TEST is performed for each RBM channel to
ensure that the entire channel will perform the intended function. It 7)
includes the Reactor Manual Control Multiplexing System input. The
Frequency ok-qdays is based on reliability analyses R

SR 3.3.2.1.2 andSR 3.3.2.1.3 (a1s. ' , I

A CHANNEL FUNCTIONAL TEST is performed for the RWM to ensure
that the entire system will perform the intended function. The CHANNEL...•......... .. ............ ...................- F -UNCTIONALT•EST-for-the-R-W _s. p f.o..Mj byate•e pn owtda.

-- ~ ~ ~ ~ ~ ~ ~ K -FUCINLTSIL W performedy attempting .to withdraw
a control rod not in compliance with the prescribed seqden 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
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
< 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
experience and in consideration of providing a reasonable time in which
to complete the SRs. The Frequencies are based on reliability analysis
(Ref. 8).

oSR 3n3.2.1.4 De nue

spciie vau nd a peripheralcontrol rod is not selec-ted. The power
Aloalalems e, verified periodically to not be bypassed when;> •
30•T.Ti spromdb a Functonal chck. Ifa yRM1 byas

• continued).
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-The RBM setpoints are automatically varied as a function ofPower.

ThreiAllowable Values are specified in Table 3.3.2.1-1, each within a

specific power range. The power at which the control rod block Allowable

Values automatically change are based on the APRM signal's input to

each RBM channel. Below the minimum power setpoint, the RBM is

automatically bypassed. These Pwe ... . . .. a.. must be verified T

periodically to be less than or equal to the specifiecdyvalues. If any power ,

range setpoint is nonconservative, then the affected RBM channe-lis

considered inoperable. "nt , ,e chaýnnl can bc
placed in the- co,,-*servdtive conditio (W.., eiabiing i~t, •,roer--RBM-

setpei. if placed in this condition, the SR .s iet and the -@M chanel

is not cencidcred inepcrable. As noted, neutron detectors are excluded

from the Surveillance because they are passive devices, with minimal

drift, and because of the difficulty of simulating a meaningful signal.

Neutron detectors are adequately tested in SR 3.3.1.1.3 and

SR 3.3.1.1.8. The 24 month Frequency is based on the actual trip

setpoint methodology utilized for these channels.
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SURVEILLANCE SR 3.3.2.1.6 (continued)
REQUIREMENTS

links. This allows entry into 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 andin consideration of providing a reasonable time in which
to complete the SRs.

The 24 month Frequency is based on the need to perform portions 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 performed at the
24 month Frequency.

SR 3.3.2.1.7

CHANNEL CALIBRATION is a 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 consistent with the plant
specific setpoint methodology.

As noted, neutron detectors are excluded from the CHANNEL
CALIBRATION because they are passive devices, with minimal drift, and
because of the difficulty of simulating a meaningful signal. Neutron
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 calibration
interval in the determination of the magnitude of equipment drift in the
setpoint analysis.

SR 3.3.2.1.8

The RWM will 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, since this is
when rod sequence input errors are possible.

(continued)
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SR 3.3.2.1.7 for the RBM Functions is modified by two Notes as identified in Table 3.3.2.1-1.
The RBM Functions are Functions that are LSSSs for reactor core Safety Limits. The first Note
.requires evaluation of channel performance for the condition where the as-found setting for the.
channel setpoint is not the NTSP but is conservative with respect to the Allowable Value. For
digital channel components, no as-found tolerance or as-left tolerance can be specified.
Evaluation of instrument performance will verify that the instrument will continue to behave in
accordance with design-basis assumptions. The purpose of the assessment is to ensure confidence
in the instrument performance prior to returning the instrument to service. These channels will
also be identified in the Corrective Action Program. Entry into the Corrective Action Program
will ensure required review and documentation of the condition for continued OPERABILITY.
The second Note requires that the as-left setting for the instrument be returned to the NTSP. If the
as-left instrument setting cannot be returned to the NTSP, then the instrument channel shall be
declared inoperable. The second note also requires thatANTSP methodology to be contained in a
document controlled by 10 CFR 50.59. -
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RE

RVEILLANCE SR 3.3.2.1.4 (continued)
QUIREMENTS'*.cnsr " ioprble. Alternatively, the RBM channel can be placed in the "

ete 2monthen is.e., enabling the RBM trip).o f placed inthisuin
condition, the SR is met and the RBM channel is not considered inoperable.

• As noted neutron detectors are excluded from the Surveillance because
• ( they are passive devices, with minimal drift, and because of the difficulty of

~simulating a meaningful signal.

• 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 surveillance /

duin a,_nts ar -p

SR 3.3.2.1.5

The RWM is automatically bypassed when power is above a specified
value. The pow -level is determin~ed fropm stea mflow sigpals._The._ ...................... ............. I.... ........ -. v~ ~... . T h ... e .!e~ _ .~ .et....ed f..st...o ~ al ._. h .. .

putomatic bypass setpoint must be verified periodically to be not bypassed
_ 10% RTP. This is performed by a Functional check. If the RWM Ilow
power setpoint is nonconservative, then the RWM is considered inoperable.
Altemately, the low power setpoint channel can be placed in the
conservative condition (nonbypass). If placed in the nonbypassed condition,
the SR is met and the RWM is not considered inoperable. The Frequency
is based on the need to perform the Surveillance during a plant start-up.

SR 3.3.2.1.6

A CHANNEL FUNCTIONAL TEST is performed for the Reactor Mode
Switch-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 in the
shutdown position and verifying a control rod block occurs.

As noted in the SR, the Surveillance is not required to be performed until
1 hour after the reactor mode switch is in the shutdown position, since
testing of this interlock with the reactor mode switch in any other position
cannot be performed without using jumpers, lifted leads, or movable

(continued)
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B 3.3 INSTRUMENTATION

B 3.3.2.1 Control Rod Block Instrumentation

BASES

BACKGROUND Control rods provide the primary means for control of reactivity
changes. 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 posti-I lated 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
=-i • mitigate the consequences of the control rod drop accident (CRDA).
p. -" During shutdown conditions, control rod blocks from the Reactor Mode

Switch-Shutdown Position Function ensure that all C-.ontrol rods
remain inserted to prevent inadvertent criticalities.

+1 The purpose of the RBM is to limit control rod withdrawal if localized
W = - , , cc +ev t v- ce neutron flux exceeds a predetermined setpoint during control rod

• \4VCA -- 9• • 6 • •,manipulations.-fThe RBM supplies a trip, signal to the Reactor Manual
M C 9 Qj- Vi Control ys em (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

i/psey1t the channel output exceeds the ontrol rod block setpoint. One RBM
A•n channel inputs into ton RMCS rod block circuits us to the RBM

channel inputs into the seto RMCS rod block c ircuit.n the aRBtu

channel signal is generated by averaging a set of local power range
rteo reactivsignal t various core hei t u ben introl I

witd w ral Asigande aveager) wer rape m i
tr* yst su es r eencýc t.!or t•; BM c•nne in th

-ame tp s, T .isre rence sig'nal is--u-sed ito enable th @.If
t• e i n '"tigess than the low power range setpontthe

RMis automatically bypassed. The RBM is also •automatically
',P,•• : /bypassed if a peripheral control rod is selected (Ref. 2).

. The purpose of the RWM is to control rod patterns during startup, such

' that only specified control rod sequences and relative positions are
~allowed over the operating range from all control rods inserted to

... ,1.0% 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

Jjnntini mrl
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The Nominal Trip Setpoint (NTSP) is a predetermined setting for a protective device chosen to
ensure automatic actuation prior to the process variable reaching the Analytical Limit and thus
ensuring that the Safety Limit (SL) would not be exceeded. The NTSP accounts for various
uncertainties. As such, the NTSP meets the definition of a Limiting Safety System Setting
(LSSS). If the setting of the protective instrument channel does not protect a reactor core or RCS
pressure boundary Safety Limit, the NTSP is not an LSSS. Rod Block Monitor functions I a, lb
and Ic are LSSSs.

Technical Specifications contain values related to the OPERABILITY of equipment required for
safe operation of the facility. OPERABLE is defined in Technical Specifications as "...being
capable of performing its safety function(s)." For automatic protective devices, the required
safety function is to ensure that a SL is not exceeded and therefore the NTSP is the LSSS, as
defined by 10 CFR 50.36. However, use of the NTSP to define OPERABILITY in Technical
Specifications would be an overly restrictive requirement if it were applied as an OPERABILITY
limit for the "as-found" value during a Surveillance. This would result in Technical Specification
compliance problems, as well as reports and corrective actions required by the rule which are not.
necessary to ensure safety.

Use of the NTSP to define "as-found" OPERABILITY under the expected circumstances
described above would resultin actions required by both the rule and Technical Specifications that
are not: warranted. However, there is also some point beyond which the device would have not
been able to performits function due, for example, to greater than expected drift. This value
needs to be specified in the Technical Specifications in order to define OPERABILITY of the
devices and is designated as the Allowable Value which, is the least conservative value of the as-
found setpoint that a channel can have during testing.

The Allowable Value specified in SR 3.3.2.1.7 is the least conservative value of the as-found
setpoint that a channel can have when tested, such that a channel is OPERABLE if the setpoint is
found conservative with respect to the Allowable Value during the CHANNEL CALIBRATION.
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INSERT ARTS BI:

A simulated thermal power signal from one of the four redundant average power
range monitor (APRM) channels supplies a reference signal for one of the RBM
channels and a.simulated thermal power signal from another of the APRM
channels supplies the reference signal to the, second RBM channel. This

reference signal .is used to determine which RBM range setpoint (low,
intermediate, or high) is enabled. If the APRM .simulated thermal power is
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1B 3.3.2.1

APPLICABLE 1. Rod Block Monitor
SAFETY ANALYSES,
LCO, and he RBM is designed to limit control rod withdrawal if localized neutron
APPLICABILIY flux exceeds a predetermined setpoint. The RBM was originally

designed to prevent fuel damage during a Rod Withdrawal Error (RWE)
event while operating in the power range in a normal mode of operation.

A PUS FSAR 15.4.2 (Ref.. 10) (Rod Withdrawal Error - At Power) originally took
credit for the RBM automatically actuating to stop control rod motion and

•preventing fuel damage during an RWE event at power. However,
p= ~current reload analyses do not take credit for the RBM system. The ,

Allowable Values are chosen as a function of power level to not~exceed/
•.the APRM scram setpointsL- ..

Dp t The RBM function satisfies Criterionxof the NRC Policy Statement
(Ref. 7).'3

Two channels of the RBM are required to be OPERABLE,. with their
setpoints within the appropriate 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 calibrated consistent

A• with applicable setpoint methodology.

Nominal trip setpoints are specified in the setpoint calculations. The
nominal setpoints are selected to ensure that the setpoints do not exceed
the Allowable Values between successive CHANNEL CALIBRATIONS.

S.Operation with a trip setpoint less conservative than the nominal tnr
setpoint, but within its Allowable Value, is acceptable. rip setpoints are

A RT' D2. those predetermined values o output at wIi 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 derived0 .from the analytic limits, corrected for calibration, process, and some of
the instrument errors. The trip setpoints are then determined accounting
for the remaining instrument errors (e.g., drift). The trip setpoints derived
in this manner provide adequate protection because instrumentation

eL.I 7  uncertainties, process effects, calibration tolerances, instrument drift, and
severe environment errors (for channels that must function in harsh
environments as defined by 10 CFR 50.49) are accounted for.

(continmJrdi
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Allowable Values are specified for each applicable Rod Block Function listed in Table 3.3.2.1-1.
The NTSPs are selected to ensure that the actual setpoints are conservative with respect to the
Allowable Value. A channel is inoperable if its actual trip setpoint is non-conservative with
respect to its required Allowable Value.

NTSPs 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 Analytical Limits are derived from the limiting values of the process
parameters obtained from the safety analysis. The Allowable Values are derived from the
Analytical Limits, corrected for calibration, process, and some of the instrument errors. The
NTSPs are then determined, accounting for-the remaining channel uncertainties. The trip
setpoints derived in this manner provide adequate protection because instrumentation
uncertainties, process effects, calibration tolerances, and drift are accounted for.

The specific Applicable Safety Analyses, LCO, and Applicability discussions are listed below on
a Function by Function basis
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used in evaluating the RWE event
thermal performance as a function
the analysis. The Allowable Value
Based on the specified Allowable N

m- rot !~fclpp I I OC -IIIý9 -,- tron thA
The analytical methods and assumptions

are summarized in Reference 14. The fuel
of RBM Allowable Value is determined from
s are chosen as a function of power level.
falues, operating limits are established.
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TS Bases Insert ARTS B2 (Revised)

Trip setpoints are those predetermined values of output at which an action should take
place. The trip setpoints are compared to the actual process parameter, the calculated
RBM flux (RBM channel signal). When the normalized RBM flux value exceeds the
applicable trip setpoint, the RBM provides a trip output.

The analytic limits are derived from the limiting values of the process parameters. Using
the GE setpoint methodology, based on ISA RP 67.04, Part II" Methodologies for the
Determination of Setpoints for.Nuclear Safety-Related Instrumentation" setpoint
calculation Method 2, the RBM Allowable Values are determined from the analytical
limits using the statistical combination of the RBM input signal calibration error, process
measurement error, primary element accuracy and instrument accuracy under trip
conditions. Accounting for these errors assures that a setpoint found during calibration
at the Allowable Value has adequate margin to protect the analytical limit thereby
protecting the Safety Limit.

For the digital RBM, there is a normalization process initiated upon rod selection, so that
only RBM input signal drift over the interval from the rod selection to rod movement
needs to be considered in determining the nominal trip setpoints. The RBM has no drift
characteristic with no as-left or as-found tolerances since it only performs digital
calculations on the digitized input signals provided by the APRMs.

STh!e, A llowable• \Ja1iie jgthe• timiti1 -g Safety. Sy'tem--•ttiig, siliic the ,DM ha__ nao-drif

ehaateristi. The RBM Allowable Value demonstrates that the analytic limit would not
be exceeded, thereby protecting the safety limit. The trip setpoints and Allowable Values
determined in this manner provide adequate protection because instrumentation
uncertainties, process effects, calibration tolerances, instrument drift, and environment
errors are accounted for and appropriately applied for the RBM. There are no margins
applied to the RBM nominal trip setpoint calculations which could mask RBM
degradation.
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B 3.3.2.1

BASES A

APPLICABLE The RBM will function when operating greater than -39% RTP. Below
SAFETY this power level, the RBM is not required to be OPERABLE.
ANALYSES,
LCO, and
APPLICABILITY

(continued) /
2. Rod Worth Minimizer

The RWM enforces the banked position withdrawal sequence (BPWS)
to ensure that the initial conditions of the CRDA analysis are not
violated. The analytical methods and assumptions used in evaluating
the CRDA are summarized in References 2, 3, 4, and 5. The BPWS
requires that control rods be moved in groups, with all control rods
assigned to a specific group required to be within specified banked
positions.. Requirements that the control rod sequence is in
compliance with the BPWS are specified in LCO 3.1.6, "Rod Pattern
Control."

When performing a shutdown of the plant, 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 shutdown sequence implemented under the controls in
Condition D.

The RWM Function satisfies Criterion 3 of the NRC Policy Statement.
(Ref. 7)

Since the RWM is designed to act as a 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 RWVM to allow
continued operation with inoperable control rods, or to allow correction
of a control rod pattern not in compliance with the BPWS. The RWM
may be bypassed as required by these conditions, but then it must be
considered inoperable and the Required Actions of this LCO followed.

(continued)
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The RBM selects one of three different RBM flux trip setpoints to be applied based on the
current value of THERMAL POWER. THERMAL POWER is indicated to each RBM channel by
a simulated thermal power (STP) reference signal input from an associated reference APRM
channel. The OPERABLE range is divided into three "power ranges," a "low power range," an
"intermediate power range," and a "high power range." The RBM flux trip setpoint applied
within each of these three power ranges is, respectively, the "low trip setpoint,, the
"intermediate trip setpoint," and the "high trip setpoint" (Allowable Values for which are defined
in the COLR). To determine the current power range, each RBM channel compares its current
STP input value to three power setpoints, the "low power setpoint",(28%), the "intermediate
power setpoint" (current value defined in the COLR), and the "high power setpoint" (current
value defined in the COLR), which define, respectively, the lower limit of the low power range,
the lower limit of the intermediate power range, and the lower limit of the high power range.
The trip setpoint applicable for each power range is more restrictive than the corresponding
setpoint for the lower power range(s). When STP is below the low power setpoint, the RBM flux
trip outputs are automatically bypassed but the low trip setpoint continues to be applied to
indicate the RBM flux setpoint on the NUMAC RBM displays.

The calculated (required) setpoints and applicable power ranges are bounding values. In the
.......... .equipmen:timplementationv-it-is necessary to--apply -a "deadband"-to each setpoint,. The.

deadband'is applied to the RBM trip setpoint selection logic and the RBM trip automatic bypass
logic such that the setpoint being applied is always equal to or more conservative than the
required setpoint. Since the RBM flux trip setpoint applicable to the higher power ranges are
more conservative than the corresponding trip setpoints for lower power ranges, the trip
setpoint applicable to the higher power range (high power range or intermediate power range)
continues to be applied when STP decreases below the lower limit of that range until STP is
below the power range setpoint by a value exceeding the deadband. Similarly, when STP
decreases below the low power setpoint, the automatic bypass of RBM flux trip outputs will not
be applied until STP decreases below the trip setpoint a value exceeding the deadband.

The RBM channel uses THERMAL POWER, as represented by the STP input value from its
reference APRM channel, to automatically enable RBM flux trip outputs (remove the automatic
bypass) and to select the RBM flux trip setpoint to be applied. However, the RBM Upscale
function is only required to be OPERABLE when the MCPR values are less than the values
defined in the COLR, depending on the THERMAL POWER level. Therefore, even though the
RBM Upscale Function is implemented in each RBM channel as a single trip function with a
selected trip setpoint, it is characterized in Table 3.3.2.1-1 as three Functions, the Low Power
Range - Upscale Function, the Intermediate Power Range - Upscale Function, and the High
Power Range - Upscale Function, to facilitate correct definition of the OPERABILITY
requirements for the Functions. Each Function corresponds to one of the RBM power ranges.
Due to the deadband effects on the determination of the current power range, the transition
between these three Functions will occur at slightly different THERMAL POWER levels for
increasing power versus decreasing power. .Ptpointc zlzie for them

Range-.Upseale-Fufrietisfl&set! he~ termediate-Power-n;c Jpmae-A .urt r
the.High ýPower..Range•-Upscale t--enti-os P•ERBL-.F=,--$"-,-----
reigpiementporsalhe-nnte rmediate-owerlange.- -Ups caleýF.untien-is-satisfied-if-the-Li-U
I;afnge-=--Ups~cale-F-u nctiorr"iRgPERAL:•,A•
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B 3.3.2.1

BASES (continued)

ACTIONS A.1

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
inoperable channel to OPERABLE status. The Completion Time of &-

• S det is based on the low probability of an event occurng coincident
with a failure in the remaining OPERABLE channel.

B.1

If Required Action A.1 is not met and the associated Completion Time
has expired, the inoperable channel must be placed in trip within 4-8--

4-our). If both RBM channels are inoperable, the RBM is not capable
of performing its intended function; thus, one channel must also be
placed in trip. This initiates a control rod withdrawal block, thereby

.%ensurng that the RBM function is met.

The )hour Completion Time is intended to allow the operator time to
evaluate and repair any discovered inoperabilities and is acceptable
because it minimizes risk while allowing time for restoration or tripping
of inoperable channels.

C.A, C.2.1.1, C.2.1.2, and C.2.2

With the RWM inoperable during a reactor startup, the operator is still
capable of enforcing the prescribed control rod sequence. However,
the overall reliability is reduced because a single operator error can
result in violating the control rod sequence. Therefore, control rod
movement must be immediately suspended except by scram.
Alternatively, 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 and C.2.1.2 require 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 is satisfactorily completed, control
rod withdrawal may proceed in accordance with the restrictions
imposed by Required Action C.2.2. Required Action C.2.2

(continued)
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B 3.3.2.1

BASES (continued)

SURVEILLANCE As noted at the beginning of the SRs, the SRs for each Control Rod
REQUIREMENTS Block instrumentation Function are found in the SRs column of

Table 3.3.2.1-1.

The Surveillances are modified by a Note to indicate that when an RBM
channel is placed in an inoperable status solely for performance of
required 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
returned to OPERABLE status or the applicable Condition entered and
Re.uired Actions taken. This Note is based on the reliability analysis

,,Ret•/assumption of the average time required to perform channel
.• Sillance. That analysis demonstrated that the 6 hour testing
allowance does not significantly reduce the probability that a control rod

' block will be initiated when necessary.

" ef :SR 3.3.2.1.1

A CHANNEL FUNCTIONAL TEST is performed for each RBM channel to
ensure that the entire channel will perform the intended function. It
includes the R ctor Manual Control Multiplexing Sys ut. The
Frequency o is based on reliability analyses .•

SR 3.3.2.1.2 and SR'.2.1.3 - (°1i..,)
A CHANNEL FUNCTIONAL TEST is 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 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 _ 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 experience and in consideration of providing a
reasonable time in which to complete the SRs. The Frequencies are
based on reliability analysis (Ref. 8).
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B 3.3.2.1

BASES

SURVEILLANCE SR 3.3.2.1.4
REQUIREMENTS•

(continued). The RBM trips are automatically bypassed when power is below a
specified value and a peripheral control rod is not selected. The power

i•S~r.'i"Allowable Value •must be verified periodically to not be bypassed when

4bypass setpoint is non-conservative, then the affected RBM channel is
considered inoperable. Alternatively, the RBM channel can be plaoed 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
Surveillance because they are passive devices, with minimal drift, and
because of the difficulty of simulating a meaningful signal.

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

A ... h.Suyil~~~ed rn lnt-start-up..th..........e...

SR 3.3.2.1.5

The RWM is automatically bypassed when power is above a specified
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
RWM low power setpoint is nonconservative, then the RWM is
considered inoperable. Alternately, the low power setpoint channel can
be placed in the conservative condition (nonbypass). If placed in the
nonbypassed condition, the SR is met and the RWM is not considered
inoperable. The Frequency is based on the need to perform the_
surveillance during a plant start-up.

SR 3.3.2.1.6

A CHANNEL FUNCTIONAL TEST is performed for the Reactor Mode
Switch-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 in
the shutdown position and verifying a control rod block occurs.

Irnnntinm ipril
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The RBM setpoints are automatically varied as a function of ower.

Three Allowable Values are specified in Table 3.3.2.1-1, each within a

specific power range. The power at which the control rod block Allowable

Values automatically change are based on the APRM signal's input to

each RBM channel. Below the minimum power setpoint, the RBM is

automatically bypassed. These power Allowable Values must be verified

periodically to be less than or equal to the specified values. If any power

range setpoint is nonconservative, then the affected RBM channel is

considered inoperable. " , . ,•.
placed n LlU~ Conservative condition (I.e., enabiing [ihu irper, ,,.M

•epil) :f plce "i "l ""o~Ln, the Si-• is met and tltz.-BM-eh'annel

is not cansider in,,p,,obl,. As noted, neutron detectors are excluded

from the Surveillance because they are passive devices, with minimal

drift, and because of the difficulty of simulating a meaningful signal.

Neutron detectors are adequately tested in SR 3.3.1.1.3 and

SR 3.3.1.1.8. The 24 month Frequency is based on the actual trip

setpoint methodology utilized for these channels.
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BASES

SURVEILLANCE SR 3.3.2.1.6 (continued)
REQUIREMENTS

As noted in the SR, the Surveillance is not required to be performed
until 1 hour after the reactor mode switch is in the shutdown position,
since testing of this interlock with the reactor mode switch in any other
position cannot be performed without using jumpers, lifted leads, or
movable links. This allows entry into 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 consideration of providing a reasonable
time in which to complete the SRs.

The 24 month Frequency is based on the need to perform portions 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 performed at
the 24 month Frequency.

SR 3.3.2.1.7

CHANNEL CALIBRATION is a 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 consistent with the
plant specific setpoint methodology.

As noted, neutron detectors are excluded from the CHANNEL
CALIBRATION because they are passive devices, with minimal drift,
and because of the difficulty of simulating a meaningful signal.
Neutron 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
calibration interval in the determination of the magnitude of equipment
drift in the setpoint analysis.

(continued)

SUSQUEHANNA - UNIT 2 TS I B 3.3-53 Revision 2



Insert TSTF-B3

SR 3.3.2.1.7 for the RBM Functions is modified by two Notes as identified in Table 3.3.2.1-1.
The RBM Functions are Functions that are LSSSs for reactor core Safety Limits. The first Note
requires evaluation of channel performance for the condition where the as-found setting for the
channel setpoint is not the NTSP but is conservative with respect to the Allowable Value. For
digital channel components, no as-found tolerance or as-left tolerance can be specified.
Evaluation of instrument performance will verify that the instrument will continue to behave in
accordance with design-basis assumptions. The purpose of the assessment is to ensure confidence
in the instrument performance prior to returning the instrument to service. These channels will
also be identified in the Corrective Action Program. Entry into the Corrective Action Program
will ensure required review and documentation of the condition for continued OPERABILITY.
The second Note requires that the as-left setting for the instrument be returned to the NTSP. If the
as-left instrument setting cannot be returned to the NTSP, then the instrument channel shall be
declared inoperable. The second note also requires thatNTSP methodology to be contained in a
document controlled by 10 CFR 50.59.
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I'

BASES

SURVEILLANCE SR 3.3.2.1.8
REQUIREMENTS
(continued) The RWM will 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,
since this is when rod sequence input errors are possible.
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