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3... (con,'o ) 
3 .3.. When'd requred by Specifications 3.3.8.3.a or b,th 

second lcensed reactor operator, Rcensed senior 
operator, or the reactor enginmer must be present at the 
reactor console during rod movements to verify 
compliance with the presribed rod pattern. This 
nlvddual shaN have no o#w concurrent duties during S 

the rod wlthkawl or Insertion.  
d. Plan startup under Spedaton 3BA.e.b Is orgy 

Spermied once per caleder year. Ay startup conducted 
without the RWM as described in Specification 3.3.B.3.b 
sha\ be reported to the NRC wM 30 days of the 
starup. This secial report sh Sate the reason for t e 
RWM inoperabty, the action taem to redore it, and the 
e,. cho"ul for re fnlgthe an t op ableatuL 

e. Control rod pattern sha be equivalent to those 

-- fi if Specifcations 3 .3,8 o he 
oi# reactor is In the u 
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DISCUSSION OF CHANGES 
ITS: 3.1.6 - ROD PATTERN CONTROL 

ADMINISTRATIVE CHANGES 

Al In the conversion of the James A. FitzPatrick Nuclear Power Plant 
(JAFNPP) Current Technical Specification (CTS) to the proposed plant 
specific Improved Technical Specifications (ITS) certain wording 
preferences or conventions are adopted which do not result in technical 
changes. Editorial changes, reformatting, and revised numbering are 
adopted to make the ITS consistent with the conventions in NUREG-1433, 
"Standard Technical Specifications, General Electric Plants, BWR/4", 
Revision 1 (i.e., Improved Standard Technical Specifications (ISTS)).  

A2 CTS 3.3.B.3.f in part requires that if the requirements of BPWS can not 
be met, "the reactor shall not be restarted." In the proposed ITS, the 
ability to change MODES is generically controlled by the provisions of 
LCO 3.0.4 which states in part that "when an LCO is not met, entry into 
a MODE or other specified condition in the Applicability shall not be 
made except when the associated ACTIONS to be entered permit continued 
operation in the MODE or other specified condition in the Applicability 
for an unlimited period of time." ITS 3.1.6 Required Action B.2 
requires that the plant be shutdown by placing the reactor mode switch 
in shutdown, and therefore LCO 3.0.4 would prevent plant startup with 
BPWS requirements not met. Therefore, this proposed change causes no 
technical or actual change from present specifications. Therefore, the 
change is considered administrative, and is consistent with NUREG-1433, 
Revision 1.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

M1 CTS 3.3.B.3.f requires the control rod patterns to be equivalent to 
those prescribed by the BPWS "if the reactor is in the run or startup 
mode at less than 10% rated thermal power". The Applicability for ITS 
3.1.6 requires that Operable control rods comply with the requirements 
of BPWS in "MODES 1 and 2 with THERMAL POWER s 10t RTP". Thus the new 
Applicability requires the control rod pattern to comply with BPWS at 
10% RTP, whereas the CTS does not. Although technically a more 
restrictive change, this proposed change does not alter plant operations 
or actions that would be taken if control rods were found outside the 
control rod pattern governed by BPWS. This change is consistent with 
NUREG-1433. Revision 1.  

M2 CTS 3.3.B.3.e and f contain the present requirements for control rod 
patterns to be equivalent to the Banked Position Withdrawal Sequence 
(BPWS). The ITS proposes to add an SR to verify all Operable control 
rods comply with BPWS every 24 hours. This new SR is consistent with
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DISCUSSION OF CHANGES 
ITS: 3.1.6 - ROD PATTERN CONTROL 

TECHNICAL CHANGES - MORE RESTRICTIVE 

M2 (continued) 

NUREG-1433, Revision 1. and represents a new and therefore, more 
restrictive requirement necessary to ensure the control rod pattern is 
in accordance with BPWS.  

TECHNICAL CHANGES - LESS RESTRICTIVE (GENERIC) 

LA1 CTS 3.3.B.3.e provides the reason for control rod patterns being 
equivalent to those prescribed by the BPWS (i.e., such that the drop of 
any in-sequence control rod would not result in a peak fuel enthalpy 
greater than 280 calories/gm). This detail is proposed to be relocated 
to the Bases for the proposed ITS Specification (3.1.6). These details 
are not necessary to ensure that the control rods comply with the 
requirements of the BPWS. The requirement in ITS 3.1.6 ACTION B to 
limit the number of OPERABLE control rods not in compliance with BPWS to 
8 is sufficient to ensure the peak fuel enthalpy limit is not exceeded.  
Therefore, these relocated details are not required to be in the ITS to 
provide adequate protection of the public health and safety. Changes to 
the Bases will be controlled by the provisions of the Bases Control 
Program described in Chapter 5 of the Technical Specifications.  

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

Li CTS 3.3.B.3.f requires all rod movement to be stopped except by scram if 
control rod patterns and sequence of withdrawal or insertion are not 
established such that the control rod drop accident limit of 280 cal/g 
is not exceeded. ITS 3.1.6 ACTION A requires associated control rod(s) 
to be moved to the correct position or declared inoperable within 8 
hours if one or more control rods is not in compliance with BPWS. Non
compliance with the prescribed 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 s 10% RTP before 
establishing the correct control rod pattern. The number of OPERABLE 
control rods not in compliance with the prescribed sequence is limited 
to 8. to prevent the operator from attempting to correct a control rod 
pattern that significantly deviates from the prescribed sequence. Any 
of the 8 control rods that cannot be restored to its correct position 
within 8 hours must then be declared inoperable and fully inserted 
within 3 hours as required by ITS 3.1.3, ACTION C. The time allowed by 
ITS 3.1.6 to restore out-of-sequence OPERABLE control rods is acceptable 
because: it is expected that the control rod pattern could be restored 
to compliance with BPWS in a brief period of time; each control rod

JAFNPP Page 2 of 3 Revision A



DISCUSSION OF CHANGES 
ITS: 3.1.6 - ROD PATTERN CONTROL 

TECHNICAL CHANGES LESS RESTRICTIVE (SPECIFIC) 

Li (continued) 

moved during the correction process would require the RWM to be bypassed 
(which in turn would require a second verification of the proper 
selection and movement of the control rod): the time allowed for 
correction is brief with each step bringing the pattern closer to 
compliance with BPWS: and, the probability of a CRDA during this brief 
period is remote.  

ITS ACTION B requires that withdrawal of control rods be immediately 
suspended and the reactor mode switch be placed in the shutdown position 
within 1 hour if nine or more OPERABLE control rods are not in 
compliance with BPWS. If nine or more OPERABLE control rods are out of 
sequence, the control rod pattern significantly deviates from the 
prescribed sequence. Control rod withdrawal must 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 impact on control rod worth than 
withdrawals. ITS 3.1.6 Required Action B.1 is modified by a Note which 
allows the RWM to be bypassed to allow the affected control rods to be 
returned to their correct position. ITS 3.3.2.1 requires verification 
of control rod movement by a qualified member of the technical staff 
with the RWM bypassed. 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, this action places the plant outside 
the Applicability requirements of this LCO. The allowed Completion Time 
of 1 hour is reasonable to allow insertion of control rods to restore 
compliance, and is appropriate relative to the low probability of a CRDA 
occurring with the control rods out of sequence. The requirement to 
place the mode switch in shutdown may seem to be more restrictive, but 
is necessary since with nine or more control rods not in compliance with 
BPWS there is a significant departure from the control rod sequence.  
This change is considered less restrictive since allowances are provided 
to restore the control rod pattern which is not permitted by the CTS.  

TECHNICAL CHANGES - RELOCATIONS 

None

Page 3 of 3JAFNPP Revision A
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NO SIGNIFICANT HAZARDS CONSIDERATIONS 
ITS: 3.1.6 - ROD PATTERN CONTROL 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

Li CHANGE 

New York Power Authority has evaluated the proposed Technical Specification 
change identified as "Technical Changes - Less Restrictive" and has determined 
that it does not involve a significant hazards consideration. This 
determination has been performed in accordance with the criteria set forth in 
10 CFR 50.92. The bases for the determination that the proposed change does 
not involve a significant hazards consideration are discussed below.  

1. Does the change involve a significant increase in the probability or 
consequences of an accident previously evaluated? 

The proposed change revises the Required Actions for control rods not in 
compliance with banked position withdrawal sequence (BPWS) below 10% of 
rated thermal power (RTP). Control rods not in compliance with BPWS are 
not in themselves considered as initiators for any accidents previously 
evaluated and therefore cannot increase the probability of such 
accidents. The current BPWS generic analysis evaluates the effect of 
fully inserted, inoperable control rods not in compliance with the 
sequence, to allow a limited number and distribution of fully inserted, 
inoperable control rods. Therefore, this change will not contribute to 
an increase in the consequences of previously evaluated accidents.  
Additionally, the extended time for ACTION does not affect the ability 
of the systems to respond to such accidents and also do not contribute 
to a significant increase in the consequences of an accident previously 
evaluated. Therefore, no significant increase in the probability of an 
accident previously evaluated is involved with this change.  

2. Does the change create the possibility of a new or different kind of 
accident from any accident previously evaluated? 

This change will not physically alter the plant (no new or different 
types of equipment will be installed). The changes in methods governing 
normal plant operation are consistent with the current safety analysis 
assumptions. Therefore, this change will not create the possibility of 
a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change allows additional time to correct control rod 
patterns which may not be as analyzed. However, these conditions occur 
infrequently and any minor decrease in the margin during this additional 
time is offset by not inducing core transients while in this condition.

Page 1 of 2JAFNPP Revision A



NO SIGNIFICANT HAZARDS CONSIDERATIONS 
ITS: 3.1.6 - ROD PATTERN CONTROL 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC)

Li CHANGE 

3. (continued)

Therefore, the change does not involve a significant reduction in a 
margin of safety.

Page 2 of 2JAFNPP Revi si on A
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Rod Pattern Control 
3.1.6

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.6 Rod Pattern Control

LCO 3.1.6 

£Q
OPERABLE control rods shall comply with the re irements of 
the tanked position withdrawal sequence (BPWSI;

APPLICABILITY: MODES 1 and 

C-3
2 with THERMAL POWER < •00 RTP

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more OPERABLE A.1 -------- NOTE --------
control rods not in Rod worth minimizer 
ompliance with (RWM) may be bypassed 

PW' as allowed by 
LCO 3.3.2.1, "Control 
Rod Block 
Instrumentation." 

Move associated 8 hours 
control rod(s) to 
correct position.  

OR 

A.2 Declare associated 8 hours 
control rod(s) 
inoperable.  

(continued)

A'elj ,
3.1-18
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0____ 
7A PIJPA



Rod Pattern Control 
3.1.6

CONDITION REQUIRED ACTION COMPLETION TIME

B.1 - --------NOTE------
Rod worth minimizer 
(RWM) may be bypassed 
as allowed by 
LCO 3.3.2.1.  

Suspend withdrawal of 
control rods.  

Place the reactor 
mode switch in the 
shutdown position.

AND 

B.2

Immediately 

1 hour

B. Nine or more OPERABLE 
control rods not in 

mp•jance with

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY 

SR 3.1.6.1 Verify all OPERABLE control rods comply 24 hours 
with (6PW8V-

Rev 1, 04/07/95
BWR/4 STS

£,9?jue

3.1-19
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS: 3.1.6 - ROD PATTERN CONTROL 

RETENTION OF EXISTING REQUIREMENT (CLB) 

None 

PLANT-SPECIFIC WORDING PREFERENCE OR MINOR EDITORIAL IMPROVEMENT (PA)

None

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

DB1 The brackets have been removed and the plant specific values or sequence 
included. As indicated in the Bases, JAFNPP uses the Reduced Notch 
Worth Procedure (RNWP) which was developed to reduce notch worth even 
further than the BPWS. This change is considered to comply with the 
requirement of BPWS.  

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA) 

None

DIFFERENCE BASED ON A SUBMITTED. BUT PENDING TRAVELER (TP)

None 

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE (X)

None

Page 1 of 1JAFNPP Revi si on A
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Rod Pattern

B 3.1 REACTIVITY CONTROL SYSTEKS 

B 3.1.6 Rod Pattern Control 

BASES

BACKGROUND Control rod patterns during startup conditions are 
controlled by the operator and the rod worth minimizer (RWM) 
(LCO 3.3.2.1, "Control Rod Block Instrumentation8), so that 
only specified control rod sequences and relative positions 
are allowed iver the operating range of all control rods 
inserted to(A1O1b RTP. The sequences limit the potential 
amount of reactwvity addition that could occur in the event 
of a Control Rod Drop Accident (CRDA).

This Specification assures that the control 
consistent with the assumptions of the CRDA 
References 1 and 2.

APPLICABLE 
SAFETY ANALYSES

rod patterns are 
analyses of

The analytical methods and 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 analysis are not violated.

Prevention or mitigation of positive reactivity insertion 
events is necessary to limit the energy deposition in the 
fuel, thereby preventing significant fuel damage which could 

si ) result in the undue release of radioactivity. Since the 
failure consequences for U2 have been shown to be 
insignificant below fuel energy depositions of 300 cal/gm 
(Ref. 3), the fueW•Ige• limit of 280 cal/gm provides a 
margin of safety from significant core damage which would 
result in release of radioactivity (R-f.t 4 and 5) Generic 
eva uat ons (Refs. andrf) of a design basis CRDA (i.e., a 

0CRDA resulting in a eak fuel energy deposition of 
280 cal/gm) have shown that if the peak fuel enthalpy 
remains below 280 cal/gm, then the maximum reactor pressure 
will be less than the required ASME Code limits (Ref.(?) and 
the calculated offsite doses will be well within the Q 
required limits (Ref. 5).4

(continued)

B 3.1-34

REVISION D

Control 
B 3.1.6
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INSERT ASAI

The calculated offsite doses remain within the limits since only a small number 
of fuel rods would reach a fuel enthalpy of 170 cal/gm, which is the enthalpy 
limit for eventual cladding perforation.

4-

INSERT Page B 3.1-34
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Rod Pattern Control B 3.1.6 

ASES 

LPPLICABLE Control od atterns analyzed in Reference 1 follow the 

;AFETY ANALYSES banked position withdrawal sequence (BPWS). The BPWS is 

(continued) applicable f-om the condition of all control rods fully 
inserted to .O RTP (Ref. 2). For the BPWS, the control 

rods are req0ired to be moved in groups, with all control 
) rods assigned to a specific group required to be within 

specified banked positions (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. Generic 
analysis of the BPWS (Ref. 1) has demonstrated that the 

Sca/ alimit ill not be violated during a 

r)CRDA hle following t e EPS • of operation. The 

generic BPWS analysis (Ref•4) also evaluates the effect of 
ii ful y inserted, inoperale control rods not in compliance 

wit he sequence, to allow a limited number (i.e., eight) 

and distribution of fully inserted, inoperable control rods.  

ASRod pattern control satisfies Criterion 3 of th-týNRC oI ic 

LCO Compliance with the prescribed 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 

inoperable 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 MO0DES I and 2, when THERMAL POWER is • • RTP, the 

CRDA is a Design Basis Accident and, there or , compliance______ 
with the assumptions of he safety analysis is required.  

When THERMAL POWER Is > [Eq4•RTP, there is no credible 

control rod configuratioi fhat results in a control rod 

worth that could exceed the 280 cal/gm fuel 4gýMg imit 

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, t 

adequate SDM ensures that the consequences of a CRDA are 

acceptable, since the reactor will remain subcritical with aa 

single control rod withdrawn.  

(continued) 
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Insert ASA2

The current control rod withdrawal sequence utilized at JAFNPP is known as the 
Reduced Notch Worth Procedure (RNWP) which was developed to reduce notch worth 
even further than the BPWS (Ref. 12). The CRDA analyses of References 1, 6, 
7, 8, 9 and 11 bound the consequences of a CRDA for these plants following 
RNWP (Ref. 2).  

Insert Page B 3.1-35
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Rod Pattern Control 
B 3.1.6 

BASES (continued) 

ACTIONS 

With one or more OPERABLE control rods not in compliance 
with the prescribed control rod sequence, actions may be 
taken to either correct the control rod pattern or declare 
the associated control rods inoperable within 8 hours.  
Noncompliance with the prescribed sequence may be the result of Ndouble notching," drifting from a control rod drive 
cooling water t an ient, leaking scram valves, or a power 
reuc on to0 -P0 RTP before establishing the correct 
control rod pat ern. 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 significantly deviates from the 0 

prescribed sequence. When the control rod pattern is not in 
dompliance with the prescribed sequence, all control rod 
movement should be stopped except for moves needed to 
correct the rod pattern, or scram if warranted.  

Required Action A.1 is modified by a Note which allows the 
RWN to be bypassed to allow the affected control rods to be 
returned to their correct position. LCO 3.3.2.1 requires S o veriiaion- of co6ntrol rod _move-me-nt-by--)ua1"fjied'•-•i 

S4- h echm Se. 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 

0.I ,operable except as required by Required Action A.2.  
o OPERABILITY of control rods is determined by complfance with 

L p() LCO 3.1.3, 'Control Rod OPERABILITY," LCO 3.1.4, OControl 
"Rod Scram Times,* and LCO 3.1.5, "Control Rod Scram 

en 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 occurring during the time the control rods are out 
of sequence.  

B.1 and B.2 

If nine or more OPERABLE control rods are out of sequence, 
the control 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 

(continued) 
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Rod Pattern Control 
B 3.1.6

BASESI

1 and.2 (continued) 

control rods has less impact on control rod worth than 
withdrawals have. Required Action B.1 is modified by a Note 
which allows 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 

auF. ý w 

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 compliance, and is 
appropriate relative to the low probability of a CRDA 
occurring with the control rods out of sequence.

SURVEILLANCE 
REQUIREMENTS

BWR/4 STS

SR 3.1.6.1

The control rod pattern is verified to be in compliance with 
the BPWS at a 24 hour Frequency to ensure the assumptions 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 required sequence 
anti. required to be OPERABLE when operating at

B 3.1-37 Rev 1, 04/07/95
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Rod Pattern Control 
B 3.1.6

BASES

10 CFR 11

NEDO-21778-A, #1Transient Pressure Rises Affected 
Fracture Toughness Requirements for Boiling Water 
Reactors,@ December 1978.  

NEDO-21231, VBanked Position Wtthdrawa-0Sequence, ilI 
January 1977.

n~ef#~ 2

BWR/4 STS B 3.1-38 Rev 1, 04/07/95
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Insert Ref 1

6. NEDO-10527, Rod Drop Accident Analysis For Large BWRs, March 1972.  

7. NEDO-10527, Supplement 1, Rod Drop Accident Analysis For Large Boiling 
Water Reactors, Addendum No. 1, Multiple Enrichment Cores With Axial 
Gadolinium, July 1972.  

8. NEDO-10527, Supplement 2, Rod Drop Accident Analysis For Large Boiling 
Water Reactors, Addendum No. 2, Exposed Cores, January 1973.  

Insert Ref 2 1 5 

12. SIL-316, Reduced Notch Wortb..Procedure, November 1979.  

13. 10 CFR 50.36(c)(2)(ii).

Insert Page B 3.1-38
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS BASES: 3.1.6 - ROD PATTERN CONTROL 

RETENTION OF EXISTING REQUIREMENT (CLB) 

CLB1 Changes have been made to identify the current control rod sequence used 
at JAFNPP to satisfy the requirements of the generic CRDA safety 
analysis. The associated References have been added as well.  

SPLANT-SPECIFIC WORDING PREFERENCE OR MINOR EDITORIAL IMPROVEMENT (PA) 

"PAl Changes have been made consistent with the Specification.  

PA2 Changes have been made to correct a typographical error.  

L. PA3 Not used 

h PA4 Not used 

S PA5 The quotations used in the Bases References have been removed. The 
Writer's Guide does not require the use of quotations.  

SPA6 Changes have been made to be consistent with the plant specific 
terminology.  

PA7 The title for the Bases References have been included for clarity.  

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

DB1 Changes have been made (additions, deletions and/or changes to the 
NUREG) to reflect the plant specific design references. References have 
been renumbered, where required.  

DB2 Existing Reference 2 is actually an attachment to another document. The 
actual reference has been revised to reflect this other document in 
order to facilitate location of the references in the future.  

DB3 The brackets have been removed and the proper plant specific value 
included.

Page 1 of 21JAFNPP Revision D



JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433. REVISION 1 
ITS BASES: 3.1.6 - ROD PATTERN CONTROL 

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA) 

None 

DIFFERENCE BASED ON A SUBMITTED, BUT PENDING TRAVELER (TP)

None

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE MX) 

X1 NUREG-1433, Revision 1, Bases reference to "the NRC Policy Statement" 
has been replaced with 10 CFR 50.36(c)(2)(ii), in accordance with 
60 FR 36953 effective August 18. 1995.

Page 2 of 2I JAFNPP Revision D
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Rod Pattern

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.6 Rod Pattern Control

LCO 3.1.6 

APPLICABILITY:

Control 
3.1.6

OPERABLE control rods shall comply with the requirements of 
the banked position withdrawal sequence (BPWS).  

MODES 1 and 2 with THERMAL POWER z 10 RTP.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more OPERABLE A.1 -------- NOTE --------
control rods not in Rod worth minimizer 
compliance with BPWS. (RWM) may be bypassed 

as allowed by 
LCO 3.3.2.1, "Control 
Rod Block 
Instrumentation." 

Move associated 8 hours 
control rod(s) to 
correct position.  

OR 

A.2 Declare associated 8 hours 
control rod(s) 
inoperable.  

(continued)
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3.1.6

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Nine or more OPERABLE B.1 -------- NOTE .........  
control rods not in Rod worth minimizer 
compliance with BPWS. (RWM) may be bypassed 

as allowed by 
LCO 3.3.2.1.  

Suspend withdrawal of Immediately 

control rods.  

AND 

B.2 Place the reactor 1 hour 
mode switch in the 
shutdown position.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.6.1 Verify all OPERABLE control rods comply 24 hours 
with BPWS.

AmendmentJAFNPP 3.1-19



Rod Pattern

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.6 Rod Pattern Control 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

Control rod patterns during startup conditions are 
controlled by the operator and the rod worth minimizer (RWM) 
(LCO 3.3.2.1, "Control Rod Block Instrumentation"), 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 Accident (CRDA).  

This Specification assures that the control rod patterns are 
consistent with the assumptions of the CRDA analyses of 
References 1 and 2.

The analytical methods and 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 analysis are not violated.

Prevention or mitigation of positive 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 U02 have been shown to be 
insignificant below fuel energy depositions of 300 cal/gm 
(Ref. 3), the fuel energy deposition 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 (Refs. 1, 6, 7, 8 and 9) of a 
design basis CRDA (i.e., a CRDA resulting in a peak fuel 
energy deposition of 280 cal/gm) have shown that if the peak 
fuel enthalpy remains below 280 cal/gm, then the maximum 
reactor pressure will be less than the required ASME Code 
limits (Ref. 10) and the calculated offsite doses will be 
well within the required limits (Ref. 5). The calculated 
offsite doses remain within the limits since only a small 

(continued)
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Rod Pattern Control 
B 3.1.6 

BASES 

APPLICABLE number of fuel rods would reach a fuel enthalpy of .
SAFETY ANALYSES 170 cal/gm, which is the enthalpy limit for eventual 

(continued) cladding perforation.  

Control rod patterns analyzed in Reference 1 follow the 
banked position withdrawal sequence (BPWS). The BPWS is 
applicable from the condition of all control rods fully 
inserted to 10% RTP (Ref. 2). For the BPWS, the control 
rods are required to be moved in groups, with all control 
rods assigned to a specific group required to be within 
specified banked positions (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. Generic 
analysis of the BPWS (Ref. 1) has demonstrated that the 
280 cal/gm fuel energy deposition limit will not be violated 
during a CRDA while following the BPWS mode of operation.  
The generic BPWS analysis (Ref. 11) also evaluates the 
effect of fully inserted, inoperable control rods not in 
compliance with the sequence, to allow a limited number 
(i.e., eight) and distribution of fully inserted, inoperable 
control rods.  

The current control rod withdrawal sequence utilized at 
JAFNPP is known as the Reduced Notch Worth Procedure (RNWP) 
which was developed to reduce notch worth even further than 
the BPWS (Ref. 12). The CRDA analyses of References 1, 6.  
7, 8, 9 and 11 bound the consequences of a CRDA for these 
plants following RNWP (Ref. 2).  

Rod pattern control satisfies Criterion 3 of 
10 CFR 50.36(c)(2)(ii) (Ref. 13).  

LCO Compliance with the prescribed 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 
inoperable 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.  

(continued)
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B 3.1.6

BASES (continued)

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 energy deposition 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 will remain subcritical with a single 
control rod withdrawn.

A.1 and A.2 

With one or more OPERABLE control rods not in compliance 
with the prescribed control rod sequence, actions may be 
taken to either correct the control rod pattern or declare 
the associated control rods inoperable within 8 hours.  
Noncompliance with the prescribed 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 s 10% RTP before establishing the correct 
control rod pattern. 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 significantly deviates from the 
prescribed sequence. When the control rod pattern is not in 
compliance with the prescribed sequence, all control rod 
movement should be stopped except for moves needed to 
correct the rod pattern, or scram if warranted.  

Required Action A.1 is modified by a Note which allows 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 second licensed 
operator (Reactor Operator or Senior Reactor Operator) or 
reactor engineer. 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 
inoperable 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 

(continued)
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B 3.1.6 

BASES 

r-- ACTIONS A.1 and A.2 
(continued) 

Accumulators." The allowed Completion Time of 8 hours is 
Sireasonable, considering the restrictions on the number of 

allowed out of sequence control rods and the low probability 
of a CRDA occurring during the time the control rods are out 
of sequence.  

B.1 and B.2 

If nine or more OPERABLE control rods are out of sequence, 
the control 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 impact on control rod worth than 
withdrawals have. Required Action B.1 is modified by a Note 
which allows 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 second licensed operator (Reactor Operator or Senior 
Reactor Operator) or reactor engineer.  

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 compliance, and is 
appropriate relatiye to the low probability of a CRDA 
occurring with the control rods out of sequence.  

SURVEILLANCE SR 3.1.6.1 
REQUIREMENTS 

The control rod pattern is verified to be in compliance with 
the BPWS at a 24 hour Frequency to ensure the assumptions 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 required sequence 
and is required to be OPERABLE when operating at s 10% RTP.  

(continued)
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DISCUSSION OF CHANGES 
ITS: 3.1.7 - STANDBY LIQUID CONTROL (SLC) SYSTEM 

ADMINISTRATIVE CHANGES 

Al In the conversion of the James A. FitzPatrick Nuclear Power Plant 
(JAFNPP) Current Technical Specification (CTS) to the proposed plant 
specific Improved Technical Specifications (ITS) certain wording 
preferences or conventions are adopted which do not result in technical 
changes. Editorial changes, reformatting, and revised numbering are 
adopted to make the ITS consistent with the conventions in NUREG-1433.  
"Standard Technical Specifications, General Electric Plants, BWR/4", 
Revision 1 (i.e., Improved Standard Technical Specifications (ISTS)).  

A2 CTS 3.4.C states that the solution temperature including the pump 
suction piping temperature has to be maintained above the temperature 
limits. CTS 4.4.C.2 requires that the solution temperature be checked 
at least once per day. The ITS has two separate surveillances (SR 
3.1.7.2 and SR 3.1.7.3) which require that the temperature of the sodium 
pentaborate solution (SR 3.1.7.2) and the temperature of the pump 
suction piping (SR 3.1.7.3) be verified every 24 hours. Since the pump 
suction piping temperature has always been a requirement for SLC 
OPERABILITY, having a separate SR to verify this temperature is 
considered an administrative change. This is consistent with NUREG
1433, Revision 1.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

M1 CTS 4.4.A.1 requires the verification that all valves (manual, power 
operated, or automatic) in the system flowpath that is not locked, 
sealed or otherwise secured in position is in the correct position.  
There are no power operated or automatic valves in the system except for 
the explosive valves. This Surveillance is included as ITS SR 3.1.7.6 
for all manual valves, and a new requirement has been added to verify 
the continuity of each explosive charge (ITS SR 3.1.7.4). Since the ITS 
is more explicit on the method of verification for the explosive valve 
this change is considered more restrictive on plant operation. This 
change is consistent with NUREG-1433, Revision 1.  

M2 CTS 4.4.A.3 requires verification that heat traced piping between the 
SLC storage tank and the pump suction is unblocked (by manually 
initiating the system, except explosive valves, and pump boron solution 
from the SLC storage tank through the recirculation path) once every 24 
months. ITS SR 3.1.7.9 requires verification that heat traced piping 
between the SLC storage tank and the pump suction is unblocked once per 
24 months and "Once within 24 hours after solution temperature is 
restored within the limits of Figure 3.1.7-2." The addition of this 
second Surveillance Frequency represents a more restrictive change 
necessary to ensure the piping is unblocked after conditions have
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DISCUSSION OF CHANGES 
ITS: 3.1.7 - STANDBY LIQUID CONTROL (SLC) SYSTEM 

TECHNICAL CHANGES - MORE RESTRICTIVE 

M2 (continued) 

existed with the potential for causing the piping to become blocked due 
to precipitation of boron from solution.  

M3 CTS 4.4.C.1 has requirements for checking the concentration of sodium 
entaborate in the SLC Tank after certain events which could affect 
oron concentration occur (adding water to tank, adding boron to tank, 

or if temperature of solution in tank drops below the temperature 
limit). The CTS does not specify any time requirement for performing 
these checks. ITS (SR 3.1.7.5) adds a time limit of 24 hours into the 
requirement to check sodium pentaborate concentration after additions to 
the SLC Tank are made (water or boron). This ensures that the 
concentration is checked on a timely basis after additions to the tank 
are made rather than the current open ended specification. SR 3.1.7.5 
also adds a second time requirement to check the concentration within 
24 hours after solution temperature is restored within limits. This 
checks for the amount of boron that may have precipitated out of 
solution. The addition of new requirements reflects a more restrictive 
change necessary to ensure SLC System Operability is adequately 
maintained.  

M4 CTS 4.4.C.4 requires that the enrichment of the Boron-lO (in the SLC 
tank) be checked once per 24 months, but the CTS contains no requirement 
for checking the Boron-lO enrichment of sodium pentaborate being added 
to the tank. ITS SR 3.1.7.10 requires that a Boron-lO enrichment 
verification be done prior to adding sodium pentaborate to the tank.  
Since the enrichment of a batch/lot of sodium pentaborate will not 
change with time, a single isotopic test of any given batch/lot can 
suffice as the required analysis for any number of mixings and additions 
from that batch/lot. For sodium pentaborate supplied and purchased 
under controls assuring appropriate 1OCFR50, Appendix B and ANSI N45.2 
compliance, the required analysis may be satisfied by certified vendor 
analytical test results. While this is consistent with current 
practice, this SR is considered more restrictive in that the requirement -( 
is not expressly stated in the CTS. U 

Once the Boron-lO is in the SLC tank the enrichment of the solution will 
not change. ITS SR 3.1.7.5 requires that the concentration of the boron 
solution in the SLC tank be verified within 24 hours after the boron 
addition. ITS SRs 3.1.7.1, 3.1.7.2 and 3.1.7.3 verify proper boron 
solution volume and temperature. ITS SR 3.1.7.11 (retained from CTS 
4.4.C.4) verifies the enrichment of boron in the SLC tank every 24 months.  
These verifications, in addition to proposed ITS SR 3.1.7.10, help 
maintain the required quantity of B-10 in the tank. ITS SR 3.1.7.10 is
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DISCUSSION OF CHANGES 
ITS: 3.1.7 - STANDBY LIQUID CONTROL (SLC) SYSTEM 

TECHNICAL CHANGES - MORE RESTRICTIVE 

M4 (continued) .4 

considered more restrictive but provides assurance that SLC System 
Operability is adequately maintained. This change is consistent with 
NUREG-1433, Revision 1. (3 

M5 Not used 

TECHNICAL CHANGES - LESS RESTRICTIVE (GENERIC) 

LA1 The details of method of performing CTS 4.4.A.2 to verify flow by 
recirculating demineralized water to the test tank; the details in CTS 
4.4.A.3, to demonstrate all piping between the SLC storage tank and the 
pump suction is unblocked (by manually initiating the system, except the 
explosive valves and pump solution in the recirculation path); the 
details in CTS 4.4.A.5 to verify flow through the SLC subsystem into the 
reactor pressure vessel (to test that the valves except explosive valves 
not checked by the recirculation test are not clogged); and the details 
in CTS 4.4.A.4 to explode one of three primer assemblies manufactured in 
same batch to verify proper function. (Then install the two remaining 
primer assemblies of the same batch in the explosive valves) are 
proposed to be relocated to the Bases. These details are not necessary 
to ensure that the SLC System is maintained Operable. The requirements 
of ITS 3.1.7 and SRs 3.1.7.7, 3.1.7.8, and 3.1.7.9 are adequate to 
ensure the capability to provide flow through each SLC subsystem to the 
test tank and into the reactor pressure vessel, to ensure the piping 
between the SLC storage tank and the pump suction is unblocked, and to 
ensure SLC System Operability. Therefore, the relocated details are not 
necessary to be in the ITS to provide adequate protection of the public 
health and safety. Changes to the Bases will be controlled by the 
provisions of the proposed Bases Control Program described in Chapter 5 
of the Technical Specifications.  

LA2 The testing requirements of CTS 4.4.A.6 (to verify the proper operation 
and setpoints of the relief valves) and CTS 4.4.A.7 (to disassemble and 
inspect one explosive valve) are proposed to be relocated to the 
Inservice Testing (IST) Program. These testing requirements demonstrate 
the SLC System relief valves and explosive valves are OPERABLE.  
However, the IST Program, required by 10 CFR 50.55a, provides 
requirements for the testing of all ASME Code Class 1, 2, and 3 valves 
in accordance with Section XI of the ASME Code. ITS Section 5.5.7 
provides controls over the IST Program. These controls are adequate to 
ensure the required testing to demonstrate Operability is performed.  
Therefore, the relocated requirements are not necessary to be in the ITS
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DISCUSSION OF CHANGES 
ITS: 3.1.7 - STANDBY LIQUID CONTROL (SLC) SYSTEM 

TECHNICAL CHANGES - LESS RESTRICTIVE (GENERIC) (continued) 

LA2 (continued) 

to provide adequate protection of the public health and safety. Changes 
to the relocated requirements in the IST Program will be controlled by 
the provisions of 10 CFR 50.59.  

LA3 CTS 3.4.C contains detailed information concerning the boron solution 
for the SLC storage tank, and what support components and variables are 
required to assure SLC OPERABILITY is maintained. The ITS relocates 
this detailed information to the Bases for Specification 3.1.7. The 
requirements of ITS 3.1.7 including the LCO, ACTIONS and Surveillances 
are adequate to ensure SLC System OPERABILITY. Therefore, the relocated 
details are not necessary to be in the ITS to provide adequate 
protection of the public health and safety. Changes to the Bases will 

e controlled by the provisions of the proposed Bases Control Program 
described in Chapter 5 of the Technical Specifications.  

LA4 The detail in CTS Figure 3.4-2 that the saturation temperature of 
enriched sodium pentaborate solution curve includes a 10'F margin is 
proposed to be relocated to the Bases. The requirements in ITS SR 
3.1.7.2 to verify the temperature of sodium pentaborate solution is 
within the limits of Figure 3.1.7-2 (CTS Figure 3.4-2) and Figure 3.1.7
2 (Sodium Pentaborate Solution Temperature Versus Concentration 
Requirements curve) are adequate to ensure the proper evaluation is 
performed and therefore help ensure SLC System OPERABILITY. Therefore, 
the relocated details are not necessary to be in the ITS to provide 
adequate protection of the public health and safety. Changes to the 
Bases will be controlled by the provisions of the proposed Bases Control 
Program described in Chapter 5 of the Technical Specifications.  

LB1 The requirements in CTS 4.4.C.3 to calibrate the temperature and level 
elements is proposed to be relocated to the Technical Requirements 
Manual (TRM). These temperature and level indications do not 
necessarily relate directly to SLC System OPERABILITY. In general 
NUREG-1433, Revision 1, does not specify requirements for equipment 
which only provide indication to support OPERABILITY of a system or 
component. Control of the availability of, and necessary compensatory 
activities if not available, for indications, monitoring instruments, 
and alarms are addressed by plant operational procedures and policies.  
Therefore, the SLCs temperature and level instrument surveillances are 
removed from the Technical Specifications and relocated to the TRM. The 
requirements in ITS 3.1.7 including the LCO, ACTIONS and Surveillances 
are adequate to ensure the SLC System is Operable. Therefore, the 
relocated requirements are not necessary to be in the ITS to provide 
adequate protection of the public health and safety. At ITS
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DISCUSSION OF CHANGES 
ITS: 3.1.7 - STANDBY LIQUID CONTROL (SLC) SYSTEM 

TECHNICAL CHANGES - LESS RESTRICTIVE (GENERIC) (continued) 

LB1 (continued) 

implementation, the relocated requirement will be incorporated by 
reference into the UFSAR. As such changes to the relocated requirements 
in the TRM will be controlled by the provisions of 10 CFR 50.59.  

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

Li CTS requires that the Standby Liquid Control System be Operable during a 
period when fuel is in the reactor and prior to startup from cold 
condition. This System need not be Operable when the reactor is in the 
cold condition, control rods are fully inserted and CTS 3.3.A 
(Reactivity Limitations) is met. The ITS 3.1.7 Applicability is MODES 1 
and 2. The current Applicability corresponds to MODES 1, 2 and may even 
imply MODES 3, 4 and 5 with any control rod withdrawn. This change is 
less restrictive since the new Applicability does not include MODES 3, 

14, and 5. The SLC system is not needed during Hot or Cold Shutdown 
(MODES 3 or 4) since control rods can only be withdrawn in accordance 
with Section 3.10, "Special Operations," and adequate SDM prevents 
criticality under these conditions. While in the refueling MODE, the 
SLC System is not needed because only a single control rod can be 
withdrawn and adequate SDM prevents criticality when under these 
conditions.  

L2 CTS 3.4.C includes an action to restore certain components (e.g., tank 
heaters) or variables (e.g., sodium pentaborate volume-concentration and 
temperature requirements) within 8 hours or take action to be in hot 
shutdown in the next 12 hours. All the components or variables 
discussed in CTS 3.4.C will cause both subsystems of the SLC System to 
be inoperable. However, the list is not all inclusive of the possible 
events which could lead to both subsystems being inoperable. ITS 3.1.7, 
ACTION B is being added to allow the entire SLC System (e.g., both 
pumps) to be inoperable for any reason up to 8 hours prior to requiring 
a plant shutdown. The 8 hours provides time to restore minor problems 
(e.g., some pump inoperabilities) prior to requiring a plant shutdown.  
The 8 hours is considered acceptable since the time is short, the SLC 
System is not the primary method of shutting down the plant, reduces the 
possibility of plant shutdown transients and the probability of an ATWS 
event is very small.
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DISCUSSION OF CHANGES 
ITS: 3.1.7 - STANDBY LIQUID CONTROL (SLC) SYSTEM 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

L3 CTS 4.4.B requires that when a SLC subsystem or component becomes 
inoperable, the redundant subsystem or component be verified to be 
OPERABLE immediately and daily thereafter. ITS 3.1.7 does not have this 
cross system check. This change will allow credit to be taken for 
normal periodic Surveillances as a verification of OPERABILITY and 
availability of the remaining SLC subsystem. The periodic Frequencies 
specified to verify OPERABILITY of the remaining SLC subsystem has been 
shown to be adequate to ensure equipment OPERABILITY. As stated in NRC 
Generic Letter 87-09, "It is overly conservative to assume that systems 
or components are inoperable when a surveillance requirement has not 
been performed. The opposite is in fact the case; the vast majority of 
surveillances demonstrate the systems or components in fact are 
operable." Therefore, reliance on the specified Surveillance 
intervalsdoes not result in a reduced level of confidence concerning the 
equipment availability. The ITS and current BWR operating philosophy 
accept the philosophy of system OPERABILITY based on satisfactory 
performance of monthly, quarterly, refueling interval, post-maintenance 
or other specified performance tests without requiring additional 
testing when another system is inoperable (except for diesel generator 
testing, which is not being changed).  

L4 CTS 4.4.A.1 requires that each SLC subsystem "valve (manual, power 
operated, or automatic) in the system flow path that is not locked, 
sealed or otherwise secured in position, is in the correct position" 
once per 31 days. ITS SR 3.1.7.6 requires that "each SLC subsystem 
manual, power operated, and automatic valve in the flow path that is not 
locked, sealed, or otherwise secured in position is in the correct 
position or can be aligned to the correct position" every 31 days. The 
roposed change permits the SLC subsystem to be considered OPERABLE as 
ong as the valves can be manually realigned to their correct position.  

The Bases stipulates that this realignment must be capable of being done 
from the control room, or locally by a dedicated operator at the valve 
control. The SLC System is a manually initiated system. Therefore 
allowing the system to be considered OPERABLE whenever the system valves 
can be correctly aligned does not reduce the level of safety and is 
considered acceptable. This change is consistent with NUREG-1433, 
Revision 1.
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DISCUSSION OF CHANGES 
ITS: 3.1.7 - STANDBY LIQUID CONTROL (SLC) SYSTEM 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

L5 CTS 4.4.A.5 requires that every 24 months demineralized water be 
injected into the reactor vessel to test that valves (except explosive 
valves) not checked by the recirculation test (CTS 4.4.A.3) are not 
clogged. This test involves testing entire subsystems; including 
portions common to both subsystems as well as non-common portions. As 
such, testing either subsystem can satisfy the necessary testing for the 
common portions of both subsystems. To accomplish this, ITS SR 3.1.7.8 
requires the verification of flow through one SLC subsystem from the 
pump into reactor pressure vessel every 24 months on a STAGGERED TEST 
BASIS (i.e., such that the subsystems use for the test are alternated 00 
each 24 months). Since the CTS could be inferred to require testing 0 
both subsystems each 24 months, this change is a relaxation in the 
frequency of testing an individual subsystem (i.e., on the Staggered 
Test Basis), and is classified as a less restrictive change. Testing of V'I 
the non-common portions, which are also the subject of the relaxed 
testing frequency, are appropriately surveilled by other ITS SRs: 
specifically, each pump is tested per the IST Program as required by 
SR 3.1.7.7, the continuity of each explosive charge is verified every 
31 days in accordance with SR 3.1.7.4, the temperature of pump suction 
piping is verified within limits every 24 hours with SR 3.1.7.3, and 
proper manual valve position is verified every 31 days as required by 
SR 3.1.7.6. These surveillance tests, which are performed more 
frequently than the proposed surveillance interval of SR 3.1.7.8, 
provide assurance that unacceptable conditions associated with the SLC 
System will be detected in a timely manner. This change is also 
consistent with NUREG-1433, Revision 1.  

TECHNICAL CHANGES - RELOCATIONS 

None
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NO SIGNIFICANT HAZARDS CONSIDERATIONS 
ITS: 3.1.7 - STANDBY LIQUID CONTROL (SLC) SYSTEM 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

Li CHANGE 

New York Power Authority has evaluated the proposed Technical Specification 
change identified as "Technical Changes - Less Restrictive" and has determined 
that it does not involve a significant hazards consideration. This 
determination has been performed in accordance with the criteria set forth in 
10 CFR 50.92. The bases for the determination that the proposed change does 
not involve a significant hazards consideration are discussed below.  

1. Does the change involve a significant increase in the probability or 
consequences of an accident previously evaluated? 

The proposed change deletes the requirements for Standby Liquid Control 
(SLC) System operability during Hot Shutdown, Cold Shutdown and 
Refueling with any control rod withdrawn from the core. The SLC System 
is not assumed in the initiation of any previously evaluated events and 
therefore the proposed change will not increase the probability or 
consequence of a previously analyzed accident. The SLC System is not 
assumed to operate in the mitigation of any previously analyzed 
accidents which are assumed to occur during Hot Shutdown, Cold Shutdown 
or Refueling. This change will not result in operation that will 
increase the probability of initiating an analyzed event. This change 
will not alter assumptions relative to mitigation of an accident or 
alter the operation of process variables, structures, systems, or 
components as described in the safety analyses. Therefore, this change 
will not involve a significant increase in the probability or 
consequences of an accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of 
accident from any accident previously evaluated? 

This proposed change relaxes the modes of applicability for the SLC 
Specification. The proposed change will not involve a physical 
alteration of the plant (no new or different type of equipment will be 
installed) or changes in methods governing normal plant operation. The 
proposed change will not impose or eliminate any requirements.  
Therefore, this change will not create the possibility of a new or 
different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change would remove a backup (in MODES 3. 4 and 5) to the 
available systems for reactivity control. However, this backup is not 
considered in the margin of safety when determining the required
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NO SIGNIFICANT HAZARDS CONSIDERATIONS 
ITS: 3.1.7 - STANDBY LIQUID CONTROL (SLC) SYSTEM 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

Li CHANGE 

3. (continued) 

reactivity for shutdown and refueling events. This change will have no 
impact on any safety analysis assumptions since the SLC System will be 
required to be Operable in Modes 1 and 2. As such, no question of 
safety is involved. Therefore, this change does not involve a 
significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS 
ITS: 3.1.7 - STANDBY LIQUID CONTROL (SLC) SYSTEM 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

L2 CHANGE 

New York Power Authority has evaluated the proposed Technical Specification 
change identified as "Technical Changes - Less Restrictive" and has determined 
that it does not involve a significant hazards consideration. This 
determination has been performed in accordance with the criteria set forth in 
10 CFR 50.92. The bases for the determination that the proposed change does 
not involve a significant hazards consideration are discussed below.  

1. Does the change involve a significant increase in the probability or 
consequences of an accident previously evaluated? 

The proposed change allows 8 hours to restore one SLC subsystem to 
operable status when both subsystems are inoperable for any reason. The 
SLC System is not identified as an initiator for any accidents 
previously analyzed, and therefore, this expanded coverage of inoperable 
components or processes which make the SLC System inoperable, will not 
significantly increase the probability of an accident previously 
evaluated. The probability of an ATWS accident occurring while the SLC 
System is inoperable is very small. The SLC System provides backup 
protection only in case the control rods do not shutdown the reactor.  
The consequences of an ATWS accident during this 8 hour period when both 
SLC subsystems are inoperable for other reasons will be bounded by the 
current allowance of 8 hours for limited inoperabilities in CTS 3.4.C 
(e.g., volume-concentration, temperature). In addition, this change 
provides the benefit of potentially avoiding a plant shutdown transient 
(due to the 8 hour Completion Time) when both SLC subsystems are 
inoperable. Therefore, this change will not involve a significant 
increase in the consequences of an accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of 
accident from any accident previously evaluated? 

The proposed change does not introduce a new mode of plant operation and 
does not involve physical modification to the plant. Therefore, it does 
not create the possibility of a new or different kind of accident from 
any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change allows 8 hours to restore one SLC subsystem to 
operable status when both subsystems are inoperable for any reason.  
This change will have no impact on any safety analysis assumptions. As 
such, no question of safety is involved. The SLC system provides backup 
protection only in case the control rods do not shutdown the
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NO SIGNIFICANT HAZARDS CONSIDERATIONS 
ITS: 3.1.7 - STANDBY LIQUID CONTROL (SLC) SYSTEM 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

L2 CHANGE 

3. (continued) 

reactor. The consequences of an ATWS accident during this 8 hour period 
when both SLC subsystems are inoperable for other reasons will be 
bounded by the current allowance of 8 hours for limited inoperabilities 
in CTS 3.4.C (e.g., volume-concentration, temperature). In addition, 
this change provides the benefit of potentially avoiding a plant 
shutdown transient (due to the 8 hour Completion Time) when both SLC 
subsystems are inoperable. Therefore, the proposed change does not 
involve a significant reduction in a margin of safety.

Page 4 of 10 Revision DI JAFNPP



NO SIGNIFICANT HAZARDS CONSIDERATIONS 
ITS: 3.1.7 - STANDBY LIQUID CONTROL (SLC) SYSTEM 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

L3 CHANGE 

New York Power Authority has evaluated the proposed Technical Specification 
change identified as "Technical Changes - Less Restrictive" and has determined 
that it does not involve a significant hazards consideration. This 
determination has been performed in accordance with the criteria set forth in 
10 CFR 50.92. The bases for the determination that the proposed change does 
not involve a significant hazards consideration are discussed below.  

1. Does the change involve a significant increase in the probability or 
consequences of an accident previously evaluated? 

This change does not result in any hardware or operating procedure 
changes. The SLC System is not assumed to be an initiator of any 
analyzed event. This change redefines the method for verifying 
Operability of the remaining subsystem when a subsystem is declared 
inoperable. The periodic frequencies specified to demonstrate 
Operability of the remaining components have been shown to be adequate 
to ensure equipment Operability. Since the other subsystem remains 
Operable, redefining the method by which the subsystem is verified 
Operable does not involve a significant increase in the probability or 
consequences of an accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of 
accident from any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the 
plant (no new or different type of equipment will be installed) or 
changes in parameters governing normal plant operation. The proposed 
change will only redefine the~method by which the remaining subsystem is 
verified Operable when the other is declared inoperable. Redefining the 
method by which a subsystem is verified operable does not create the 
possibility of a new or different kind of accident from any accident 
previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change allows credit to be taken for normal periodic surveillances 
as a demonstration of Operability and availability of the remaining SLC 
subsystem. Thus, this change eliminates the requirement to perform 
surveillances on a subsystem when the other is declared inoperable. The 
periodic frequencies specified to demonstrate Operability of the 
remaining components have been shown to be adequate to ensure equipment 
Operability. As stated in NRC Generic Letter 87-09, "It is overly 
conservative to assume that systems or components are inoperable when a
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NO SIGNIFICANT HAZARDS CONSIDERATIONS 
ITS: 3.1.7 - STANDBY LIQUID CONTROL (SLC) SYSTEM 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

L3 CHANGE 

3. (continued) 

surveillance requirement has not been performed. The opposite is in 
fact the case; the vast majority of surveillances demonstrate the 
systems or components in fact are operable." Therefore, reliance on the 
specified surveillance intervals does not result in a reduced level of 
confidence concerning the equipment availability. Reliance on the 
normal surveillance requirement is judged to be an equivalent testing 
program as compared to the requirements being deleted. Thus, this 
change does not involve a significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS 
ITS: 3.1.7 - STANDBY LIQUID CONTROL (SLC) SYSTEM 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

L4 CHANGE 

New York Power Authority has evaluated the proposed Technical Specification 
change identified as "Technical Changes - Less Restrictive" and has determined 
that it does not involve a significant hazards consideration. This 
determination has been performed in accordance with the criteria set forth in 
10 CFR 50.92. The bases for the determination that the proposed change does 
not involve a significant hazards consideration are discussed below.  

1. Does the change involve a significant increase in the probability or 
consequences of an accident previously evaluated? 

CTS 4.4.A.1 requires that each SLC subsystem "valve (manual, power 
operated, or automatic) in the system flow path that is not locked, 
sealed or otherwise secured in position, is in the correct position" 
once per 31 days. ITS SR 3.1.7.6 requires that "each SLC subsystem 
manual, power operated, and automatic valve in the flow path that is not 
locked, sealed, or otherwise secured in position is in the correct 
position or can be aligned to the correct position" every 31 days. The 
proposed change permits the SLC subsystem to be considered Operable as 
long as the valves can be manually realigned to their correct position.  
The Bases stipulates that this realignment must be capable of being done 
from the control room, or locally by a dedicated operator at the valve 
control. The SLC System is a manually initiated system. As such it is 
not the initiator of any accident previously evaluated. Therefore, the 
probability of any previously evaluated accident can not increase. The 
proposed change does not change the system capability or any assumed 
response time (since it is a manually initiated system). Therefore, the 
consequences of any previously evaluated accident has not changed.  

2. Does the change create the possibility of a new or different kind of 
accident from any accident previously evaluated? 

The proposed change does not introduce a new mode of plant operation and 
does not involve physical modification to the plant. Therefore, it does 
not create the possibility of a new or different kind of accident from 
any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change will have no impact on any safety analysis assumptions. As 
such, no question of safety is involved. The SLC system provides manual 
backup scram protection only in case the control rods do not shutdown 
the reactor. Permitting the system to be manually aligned does not 
change the ability of the system to perform its intended function.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS 
ITS: 3.1.7 - STANDBY LIQUID CONTROL (SLC) SYSTEM 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

L4 CHANGE 

3. (continued) 

Therefore, the proposed change does not involve a significant reduction 
in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS 
ITS: 3.1.7 - STANDBY LIQUID CONTROL (SLC) SYSTEM 

TECHNICAL CHANGES LESS RESTRICTIVE (SPECIFIC) 

L5 CHANGE 

New York Power Authority has evaluated the proposed Technical Specification 
change identified as "Technical Changes - Less Restrictive" and has determined 
that it does not involve a significant hazards consideration. This 
determination has been performed in accordance with the criteria set forth in 
10 CFR 50.92. The bases for the determination that the proposed change does 
not involve a significant hazards consideration are discussed below.  

1. Does the change involve a significant increase in the probability or 
consequences of an accident previously evaluated? 

The proposed change involves a change in the surveillance testing 
intervals for a portion of each subsystem from 24 to 48 months. The 
proposed change does not physically impact the plant nor does it impact 
any design or functional requirements of the associated systems. That 
is, the proposed change does not degrade the performance or increase the 
challenges of any safety systems assumed to function in the accident 
analysis. The proposed change does not impact the SRs themselves nor 
the way in which the surveillances are performed. Additionally, the 
proposed change does not introduce any new accident initiators since no 
accidents previously evaluated have as their initiators anything related 
to the frequency of surveillance testing. The proposed change does not 
affect the availability of equipment or systems required to mitigate the 
consequences of an accident because other tests performed more 
frequently will identify potential equipment problems. Furthermore, a 
historical review of surveillance test results indicated that all 
failures identified were unique, non-repetitive, and not related to any 
time-based failure modes, and indicated no evidence of any failures that 
would invalidate the above conclusions. Therefore. the proposed change 
does not increase the probability or consequences of an accident 
previously evaluated.  

2. Does the change create the possibility of a new or different kind of 
accident from any accident previously evaluated? 

The proposed change does not introduce any failure mechanism of a 
different type than those previously evaluated since there are no 
physical changes being made to the facility. In addition, the SRs 
themselves and the way surveillances are performed will remain 
unchanged. Furthermore, an historical review of surveillance test 
results indicated no evidence of any failures that would invalidate the 
above conclusions. Therefore, the proposed change does not create the 
possibility of a new or different kind of accident from any previously 
evaluated.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS 
ITS: 3.1.7 - STANDBY LIQUID CONTROL (SLC) SYSTEM 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC)

Does this change involve a significant reduction in a margin of safety? 

Although the proposed change will result in an increase in the interval 
between surveillance tests, the impact on system availability is small 
based on other, more frequent testing, and there is no evidence of any 
failures that would impact the availability of the systems. Therefore, 
the assumptions in the licensing basis are not impacted, and the 
proposed change does not involve a significant reduction in a margin of 
safety.
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SLC System 3.1.7

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.7 Standby Liquid Control (SLC) System

LCO 3.1.7 

APPLICABILITY:

Two SLC subsystems shall be OPERABLE.  

MODES 1 and 2.

3.1-20 Rev /04 07/ 

rýREISIO D p

•Q3A-

L 4,•

REVISION D



SLC System 
3.1.7

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.7.1 Verify available volume f sodium 24 hours 
pentaborate solution is ithin the limits 
of Figure 3.1.7-1 ,. •t' J

Verify temperature of sodium pentaborate 
solution is wi i the limits of 

igure 3.1.7-C

Verify temperature of pump suction piping) 
is within the limits ofl:igure 3.1.7-

SR 3.1.7.4 Verify continuity of explosive charge. 31 days

SR 3.1.7.5 Verify the concentration of boron in 
solution iswiithin the limits of 
Figure 3.1.7- .

31 days 

AND 

Once within 
24 hours after 
water or boron 
is added to 
solution

Once within 
24 hours after 
solution 
temperature is 
restored within 

he limits of 
figur .

(continued)
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SLC System 3.1.7

SR 3.1.7.6

SR 3.1.7.

E4,0,.ISR 3.1.7.

[M 23

8

Vgerify each SLC subsystem manualvf•

Fe* d n a In the flow 
path thais not locked, sealed, or 
otherwise secured in position is in the 
correct position, or can be aligned to the 

,correct position.

7 �Vrify each pump develops a flow rate 
gpm at a discharge pressure

Verify flow through one SLC subsystem from 
pump into reactor pressure vessel.

3.1.7.9 Verify all heat traced piping between 
storage tank and pump suction is unblocked.

;odium pentaborate enrichment is 
katom percent B-10.

31 days

t,- (ZL M Jmonths 

AND ql
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SR 3.1.7.11 Verify sodium pentaborate enrichment in 
solution in the SLC tank is ; 34.7 atom 
percent B-1O.

INSERT Page 3.1-22

24 months
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4Do

ROSS V E OF SOLUTION IN TANK 
(gallons) 

Figure 3.1.7-1 (page 1 of 1) 

Sodium Pentaborate Solution Volume 
Versus Concentration Requirements

3.1-23
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SLC System 
3.1.7

Figure 3.1.7-2 (page 1 of 1) 
Sodium Pentaborate Solution Temperature Versus Concentration Requirements
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS: 3.1.7 - STANDBY LIQUID CONTROL (SLC) SYSTEM 

RETENTION OF EXISTING REQUIREMENT (CLB) 

CLB1 The brackets have been removed and the Frequency "In accordance with the 
Inservice Testing Program" retained consistent with the current 
licensing basis in CTS 4.4.A.2.  

CLB2 The brackets have been removed and a 24 month Frequency included in SR 
3.1.7.8 and SR 3.1.7.9 (first frequency) consistent with CTS 4.4.A.4 and 
CTS 4.4.A.3, respectively. In addition, the brackets have been removed 
from SR 3.1.7.9 and the second frequency has been added in accordance 
with M2.  

CLB3 The requirements of CTS 4.4.C.4 for verifying Boron-lO enrichment of the 
sodium pentaborate solution in the SLC tank on a 24 month Frequency are 
retained as SR 3.1.7.11. Although the provisions of SR 3.1.7.10 are 
adequate to ensure proper Boron-lO enrichment, periodic verification of 
the SLC solution enrichment is a good practice providing added assurance 
that the proper Boron-lO enrichment is maintained.  

PLANT-SPECIFIC WORDING PREFERENCE OR MINOR EDITORIAL IMPROVEMENT (PA) 

None 

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

DB1 NUREG-1433 ACTION A. is not applicable to JAFNPP and, has been deleted.  
JAFNPP requires the same concentration of boron in solution to meet the 
original licensing basis of the SLC System (cold shutdown) as it does 
for the ATWS rule (10 CFR 50.62). Therefore low boron concentration 
would result in both SLC subsystems being inoperable. The remaining 
Conditions and Required Actions have been renumbered or revised to 
reflect this deletion.  

DB2 The brackets have been removed and the proper limits included.  

DB3 The brackets have been removed and the information deleted since the 
system does not include any power operated or automatic valves other 
than the explosive valves.  

DB4 NUREG Figures 3.1.7-1 and Figure 3.1.7-2 have been modified in 
accordance with the current requirements.  

DB5 The brackets have been removed and SR 3.1.7.10 retained in accordance 
with CTS 4.4.C.4 and DOC M4.
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS: 3.1.7 - STANDBY LIQUID CONTROL (SLC) SYSTEM 

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA) 

None 

DIFFERENCE BASED ON A SUBMITTED. BUT PENDING TRAVELER (TP)

None

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE (X)

None
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SLC System B 3.1.7

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.7 Standby Liquid Control (SLC) System 

BASES

BACKGROUND The SLC System is designed to provide the capability of 

bringing the reactor, at any time in a fuel cycle, from full 

power and minimum control rod inventory (which is at the 

peak of the xenon transient) to a subcritical condition with 

the reactor in the most reactive, xenon free state without 

taking credit for control rod movement. The SLC System 

satisfies the requirements of 10 CFR 50.62 (Ref. 1) on 

anticipated transient without scram.  

The SLC System consists of a boron solution storage tank, 

two positive displacement pumps, two explosive valves that 

are provided in parallel for redundancy, and associated 

piping and valves used to transfer borated water from the 

storage tank to the reactor pressure vessel (RPV). The 

borated solution is discharged near the bottom of the core 

shroud, where it then mixes with the cooling water rising 

through the core. A smaller tank containing demineralized 

water is provided for testing purposes.

•PPLICABLE The SLC System is manually initiated from the main control 

;AFETY ANALYSES room, as directed by the emergency operating procedures, if 
the operator believes the reactor cannot be shut down, or 

kept shut down, with the control rods. The SLC System is 

used in the event that enough control rods cannot be 

inserted to accomplish shutdown and cooldown in the normal 

manner. The SLC System injects borated water into the 
reactor core to add negative reactivity to compensate for 

all of the various reactivity effects that could occur 
during plant operations. To meet this objective, it is nBL 

necessary to inject a quntity of boron, which produces a 

Sconcentration of 660 ppm of natural boron, in the reactor 

70 coo" C ,1-Dlant at- F. To allow for potential leaka e 

imperfect mixing in the reactor system, a amount of boron 

7 u -o of the amount cited above is a (Ref. 2).  

qThe volume versus concentration limits in Figure 3.1.7-1 

an e temperature versus nen 10 limits in 

Figure 3.1.7-2 are calculated suchhat the required 

concentration is achieved accounting for dilution in the RPV 

with normal water level and including the water volume in 

"C0 co•-e-nt'e ,o-J-,0-, vers OAS PA-. -. (continued)
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B 3.1.7

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

LCO

the residual heat removal shutdown cooling piping and in the 
recirculation loop piping. This quantity of borated 
solution is the amount that is above the pump suctio 
QR]U level in the boron solution storage tank . o credit 
is taken for the portion of the tank volume that cannot be 4" 4be .

The OPERABILITY of the SLC System provides backup capability 
for reactivity control independent of normal reactivity 
control provisions provided by the control rods. The 
OPERABILITY of the SLC System is based on the conditions of 
the borated solution in the storage tank and the 
availability of a flow path to the RPV, including the 
OPERABILITY of the pumps and valves. Two SLC subsystems are 
required to be OPERABLE; each contains an OPERABLE pump, an 
explosive valve, and associated piping, valves, and 
instruments and controls to ensure an OPERABLE flow path.

APPLICABILITY

ACTIONS

BWR/4 STS

In MODES 1 and 2, shutdown capability is required. In 
MODES 3 and 4, control rods are not able to be withdrawn 
since the reactor mode switch is in shutdown and a control 
rod block is applied. This provides adequate controls to 
ensure that the reactor remains subcritical. In MODE 5, 
only a single control rod can be withdrawn from a core cell 
containing fuel assemblies. Demonstration of adequate SDM 
(LCO 3.1.1, "SHUTDOWN MARGIN (SDM)') ensures that the 
reactor will not become critical. Therefore, the SLC System 
is not required to be OPERABLE when only a single control 
rod can be withdrawn.

If the ron solut concentr/a on is 1 /s than te .) 3 / 
requir d limits f mitigatio but reer thor 

(continued)
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ACTIONS

(continued)

Rev 1, 04/07/95

REVISION D

A ononts tod 

ene odiinCfo ohSL us emas i noperabl e since 

they are capable of performing the' original design basis 
function. Because of the low pr ability of an event and 
the fact that the SLC System c ability still exists for 
vessel injection under these ndltions, the allowed 
Completion Time of 72 hours s acceptable and provides 
adequate time to restore ncentration to within limits.  

The second Completion me for Required Action A.1 
establishes a limit the maximum time allowed for any 
combination of con ntration out of limits or inoperable S 
subsystems dunn ny single contiguous occurrence of 
failing to meet he LCO. If Condition A is entered whr e, 
for instance, n SLC subsystem is inoperable and tha 
subsystem is subsequently returned the OPERABLE, t LCO may 
already ha been not met for up to 7 days. Thi situation 
could le to a total duration of 10 days (7 da in 
Conditi B, followed by 3 days in Condition , since 
initi failure of the LCO, to restore the System. Then 
an subsystem could be found inoperablee gain, and 
c entration could be restored to withi imits. This 

uld continue indefinitely.  

This Completion Time allows for an ception to the normal 
"time zero* for beginning the allo d outage time mclock,l 
resulting in establishing the It zero" at the time the 
LCO was initially not met inst d of at the time Condition A 
was entered. The 10 day Co etion Time is an acceptable 
limitation on this potenti to fail to meet the LCO 
indefinitely.  

f one SLC subsystem is inoperable or -son othe than 
\ConditjAW the inoperable subsystem mst be res ore to 
OPERABE s1tatus within 7 days. In this condition, the 
remaining OPERABLE subsystem is adequate to perform the 
shutdown function. However, the overall reliability is 
reduced because a single failure in the remaining OPERABLE 
subsystem could result in reduced SLC System shutdown

BWR/4 STS B 3.1-41



SLC System

SLC System 
B 3.1.7 

BASES 

ACTIONS (continued) 

capability. The 7 day Completion Time is based on the 
availability of an OPERABLE subsystem capable of performing 
the intended SLC System function and the low probability of 
a Design Basis Accident (DBA) or severe transient occurring 
concurrent with the failure of the ro I LK,)

to shut down the 1 

The second Completio Time for Required ction B.1 
establishes a limi on the maximum ti allowed for any 
combination of c entration out of l its or inoperable SLC 
subsystems dun any single contig us occurrence of 
failing to me the LCO. If Condi on B is entered while, 
for instance concentration is ou of limits, and is 
ubsequent returned to within imits, the LCO may alrea 
ave been ot met for up to 3 s. This situation coul 
ead to total duration of 1 days (3 days in Condition 
ollow by 7 days in Condit• n B), since initial fail e of 
he , to restore the SL ystem. Then concentrati 
ou be found out of Jimts again, and the SLC subs tem 
odebe restored to OPE LE. This could continue 
definitely.  

This Completion Time llows for an exception to he normal 
"time zero" for begi ning the allowed outage t "clock," 
resulting in establ shing the Otime zerow at e time the LCO was intal tmtinstead of at the [ime Cnito 
was entered. Th 10 day CopeinTm nacceptable 

limitation on t s potential to fall to t the LCO indefinitely./ 

,f bot.k • .&. subsystems are inoperable or aerhan 
•LZbi . A, at least one subsystem must brestored to 
OPERABLE status within 8 hours. The allowed Completion Time .A 
of 8 hours is considered acceptable given the low ._- 

probability of a DBA or ransient occurring concurrent with 
the failure of the control rods to shut down the reactor.  

(continued) 
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BASES

ACTIONS 
(continued)

SURVEILLANCE 
REQUIREMENTS

BWR/4 STS

If any Required Action and associated Completion Time is not 
met, the plant must be brought to a MODE in which the LCO 
does not apply. To achieve this status, the plant must be 
brought to MODE 3 within 12 hours. The allowed Completion 
Time of 12 hours is reasonable, based on operating 
experience, to reach MODE 3 from full power conditions in an 
orderly manner and without challenging plant systems.

SR 3.1.7.1. SR 3.1.7.2. and SR 3.1.7.3 

SR 3.1.7.1 through SR 3.1.7.3 are 24 hour Surveillances 
verifying certain characteristics of the SLC System (e.g., 
the volume and temperature of the borated solution in the 
storage tank), thereby ensuring SLC System OPERABILITY 
without disturbing normal plant operation. These 
Surveillances ensure that the proper borated solution volume 
and temperature, including the temperature of the pump 
suction piping, are maintained. Maintaining a minimum 
specified borated solution temperature is important in 
ensuring that the boron remains in solution and does not 
precipitate out in the storage tank or in the pump suction 
piping. The temperature versus concentration curve of 
Figure 3.1.7-2 ensures that a 10F margin will be maintained 
above the saturation temperature. The 24 hour Frequency is 
based on operating experience and has shown there are 
relatively slow variations in the measured parameters of 
volume and temperature.

SR 3.1.7.4 and SR 3.1.7.6 

SR 3.1.7.4 verifies the continuity of the explosive charges 
in the injection valves to ensure that proper operation will 
occur if required. Other administrative controls, such as 
those that limit the shelf life of the explosive charges, 
must be followed. The 31 day Frequency is based on 
operating experience and has demonstrated the reliability of 
the explosive charge continuity.  

SR 3.1.7.6 verifies that each valve in the system is in its 
correct position, but does not apply to the squib (i.e., 
explosive) valves. Verifying the correct alignment for 

(continued)
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BASESe

SURVEILLANCE 
REQUIREMENT

This Surveillance requires an examination of the sodium 

pentaborate solution by using chemical anal sIs to ensure 

at the proper concentration of boron Wi•ujs in the storage t

tank, SR 3.1.7.5 must be performed any-t-iie boron or water 

is added to the storage tank solution to determine that the 

boron solution concentration is within the specified limits.  

SR 3.1.7.5 must also be performed anytime the temperature is 

restored to within the limits of Figure 3.1.7-2, to ensure 

that no significant boron precipitation occurred. The 

31 day Frequency of this Surveillance is appropriate because 
of the relatively slow variation of boron concentration 

between survei 1lances. b-'fr-ee or, 6*-0 

SR 3.1.7.7tejsE
4 L,/k 

EDemou.s•trating that each SLC System p develops a flow rate 

-2ý gpm at a discharge pressure ig at 
pump performance has not degraded during the 

This minimum pump flow rate requirement ensure a when 

combined with the sodium pentaborate solution concentration

BWR/4 STS B 3.1-44 Rev 1, 04/07/95
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SR 3.1.7.4 and SR 3.1.7.6 (continued) 

manual ovower rated, a automa valves in the SLC 

SystemW ow path provides assurance that the proper flow 

paths will exist for system operation. A valve is also 

allowed to-be In the nonaccident position provided it can be 

aligned to the accident position from the control room, or 

locally by a dedicated operator at the valve control. This 

is acceptable since the SLC System is a manually initia A-4 

system. This Surveillance oes not apply to valves 

t-hat are locked, sealed, or ot erwise secured in position 

since they are verified to be in the correct position prior 

to locking, sealing, or securing. This verification of 

valve alignment does not require any testing or valve 

manipulation; rather, it involves verification that those 

valves capable of being mispositioned are in the correct 

position. This SR does not apply to valves that cannot be 

inadvertently misaligned, such as check valves. The 31 day 

Frequency is based on engineering judgment and is consistent 

with the procedural controls governing valve operation that 

ensures correct valve positions.



SLC System 

BASES 
' 

SURVEILLANCE 
SR 3.1.7.7 (continued) 

PV^ !(J'-

REQUIREMENTS• 
requirements, the rate of negativ reactivity insertion from 
the SLC System will adequately ompensate for the positive 
reactivity effects encountered during power reduction, 
cooldown of the moderator, and xenon decay. This test 
.confirms neand is 

c N• indicative offoverall performance. Such inservice 
confirm componenmt OPERABILITY, trend 

performance, and detect incipient failures by indicating 
abnormal performance. The Frequency of this Surveillance is 

Wrdance with the Inservice Testing Prograni 1  UD 

SR 3.1.7.8 and SR 3.1.7.9 6 

These Surveillances ensure that there is a functioning flow 
path from the boron solution'storage tank to the RPV, 
Including the firing of an explosive valv The re laceme ~i~ for the explosive valveS a from the same 

manufactured batch as the one fired or from another batch 
that has been certified by having one of that batch 
successfully fired. The pump and explosive valve testedd 
should be alte ated such that both com lete flow paths are 

- tested every months at alternating month intervals.  
The Surveillance may be performed in separate s eps o 

prevent injecting boron into the RPV. An acceptable method 
for verifying flow from the pump to the RPV is to pump 
demineralized water from a test tank throu h one SLC 
subsystem and into the RPV. The n requency is based 
on the need to perform this Surveillance under the 

4• conditions that apply during a plant outage and the 
potential for an unplanned transient if the Surveillance 

Wrrf I c4A-6 -14"- were performed with the reactor at power. Operating 

? VI st-han 9,[ experience has shown these components usually pass the 

| -, 4i lk,# Surveillance when performed at the -mont Frequency; 

therefore, the Frequency was concluded to be acceptable from 
�e• �k •wt•r a a reliability standpoint.  

S)• 

/•{•L Demonstrating that all heat traced piping between the boron' 

solution storage tank and the suction inlet to the injection 

and- r p&tcx is pumps is unblocked ensures that there is a functioning flow 
- path for injecting the sodium pentaborate solution. An •• 

acceptable method for verifying that the suction piping is/ 

unblocked istoopump from the storage tank to the test tank.  

U (continued) 
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SURVEILLANCE 
REQUIREMENTS

SR 3.1.7.8 and SR 3.1.7.9 (continued) 

The month Frequency is acceptable since there is a low 

probability that the subject piping will be blocked due to 
precipitation of the boron from solution in the heat traced 
piping. This is especially true in light of the temperature 
verification of this piping required by SR 3.1.7.3.  
However, if, in performing SR 3.1.7.3, it is determined that 
the temperature of this piping has fallen below the 
specified minimum, SR 3.1.7.9 must be performed once within 

24 hours after the piping temperature is restored to within 
the limits of Figure 3.1.7-2.

J 

0ý~

SR 3.1-7.10

q Enriched sodium pentaborate solution is made by mixing 
granular, enriched sodium pentaborate with water. Isotopic 
tests on the granular sodium pentaborate to verify the 
actual B-10 enrichment must be performed prior to addition 
to the SLC tank in order to ensure that the proper B-10 atom 

.7 (0percentage is being used. 

REFERENCES 1 10 CFR 50.62.  

SZ.(QFSAR, Section 4440 

S
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INSERT for SR 3.1.7.10 

A single isotopic test from a single batch can suffice the required 
analysis for any number of mixings and additions from this batch.  
Certified vendor analytical test results may be used to satisfy this 
requirement.  

INSERT for SR 3.1.7.11"c 

The B-IO enrichment of boron in solution in the SLC tank is only 
affected by the B-IO enrichment of tank additions. The requirements 
of SR 3.1.7.10 serve to assure that tank additions contain the 
proper enrichment. SR 3.1.7.11 requires periodic verification of 
the B-IO enrichment of the solution in the SLC tank, providing added 
assurance that the proper B-10 enrichment is maintained.

INSERT Page B3.1-46 Revision D I
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS BASES: 3.1.7 - STANDBY LIQUID CONTROL (SLC) SYSTEM 

RETENTION OF EXISTING REQUIREMENT (CLB) 

CLB1 The frequency in SR 3.1.7.7 has been retained in accordance with CTS 
4.4.A.2.  

CLB2 The Frequency in SR 3.1.7.8 and SR 3.1.7.9 have been retained in 
accordance with CTS 4.4.A.4 and 4.4.A.3, respectively. The wording has 
been revised to retain the current method of testing the primer 
assemblies. In addition 36 months has been increased to 48 months 
consistent with the current 24 month Frequency.  

CLB3 The requirements of CTS 4.4.C.4 for verifying Boron-lO enrichment of the 
sodium pentaborate solution in the SLC tank on a 24 month Frequency are 
retained as SR 3.1.7.11. Although the provisions of SR 3.1.7.10 are 
adequate to ensure proper Boron-lO enrichment, periodic verification of 
the SLC solution enrichment is a good practice providing added assurance 
that the proper Boron-lO enrichment is maintained.  

PLANT-SPECIFIC WORDING PREFERENCE OR MINOR EDITORIAL IMPROVEMENT (PA) 

PAl Changes have been made (additions, deletions, and/or changes to the 
NUREG) to reflect the plant specific nomenclature.  

PA2 Editorial change made for enhanced clarity or to be consistent with 
similar statements made in other places in the Specifications or Bases.  

PA3 Changes have been made (additions, deletions, and/or changes to the 
NUREG) to reflect the plant specific method to perform the Surveillance.  

PA4 Clarification of the intent of the B-10 enrichment verification is 
added. Since enrichment will not vary over time, once verification is 
completed for any single batch of granular sodium pentaborate, it 
remains valid for all additions from that batch.  

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

DB1 NUREG-1433 ACTION A, is not applicable to JAFNPP and, has been deleted.  
JAFNPP requires the same concentration of boron in solution to meet the 
original licensing basis of the SLC System (cold shutdown) as it does 
for the ATWS rule (10 CFR 50.62). Therefore low boron concentration 
would result in both SLC subsystems being inoperable. The remaining 
Conditions and Required Actions have been renumbered or revised to 
reflect this deletion.

Revision D IPage 1 of 2JAFNPP



JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS BASES: 3.1.7 - STANDBY LIQUID CONTROL (SLC) SYSTEM 

DB2 Changes have been made (additions, deletions, and/or changes to the 
NUREG) to reflect the plant specific analysis.  

DB3 The brackets have been removed from the References and the appropriate 
JAFNPP reference included.  

DB4 Changes have been made (additions, deletions, and/or changes to the 
NUREG) to reflect the plant specific design.  

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA) 

TA1 The changes presented in Technical Specification Task Force (TSTF) 
Technical Specification Change Traveler number 367, Revision 0, have 
been incorporated into the revised Improved Technical Specifications.  

DIFFERENCE BASED ON A SUBMITTED. BUT PENDING TRAVELER (TP) 

None 

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE (X) 

X1 NUREG-1433, Revision 1, Bases references to "the NRC Policy Statement" 
has been replaced with 10 CFR 50.36(c)(2)(ii), in accordance with 
60 FR 36953 effective August 18, 1995.

Revision D IJAFNPP Page 2 of 2
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SLC System 
3.1.7

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.7 Standby Liquid Control (SLC) System

LCO 3.1.7 

APPLICABILITY:

Two SLC subsystems shall be OPERABLE.  

MODES 1 and 2.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One SLC subsystem A.1 Restore SLC subsystem 7 days 
inoperable, to OPERABLE status.  

B. Two SLC subsystems B.1 Restore one SLC 8 hours 
inoperable, subsystem to OPERABLE 

status.  

C. Required Action and C.1 Be in MODE 3. 12 hours 
associated Completion 
Time not met.

Amendment (Rev. D)I JAFNPP 3.1-20
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3.1.7

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.7.1 Verify available volume of sodium 24 hours 
pentaborate solution is within the limits 
of Figure 3.1.7-1.  

SR 3.1.7.2 Verify temperature of sodium pentaborate 24 hours 
solution is within the limits of 
Figure 3.1.7-2.  

SR 3.1.7.3 Verify temperature of pump suction piping 24 hours 

is within the limits of Figure 3.1.7-2.  

SR 3.1.7.4 Verify continuity of explosive charge. 31 days 

SR 3.1.7.5 Verify the concentration of boron in 31 days 
solution is within the limits of 
Figure 3.1.7-1. AND 

Once within 
24 hours after 
water or boron 
is added to 
solution 

AND 

Once within 
24 hours after 
solution 
temperature is 
restored within 
the limits of 
Figure 3.1.7-2 

(continued)
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3.1.7

SURVEILLANCE FREQUENCY 

SR 3.1.7.6 Verify each SLC subsystem manual, power 31 days 
operated, and automatic valve in the flow 
path that is not locked, sealed, or 
otherwise secured in position is in the 
correct position or can be aligned to the 
correct position.  

SR 3.1.7.7 Verify each pump develops a flow rate In accordance 
S50 gpm at a discharge pressure with the 
2 127 psig. Inservice 

Testing 
Program 

SR 3.1.7.8 Verify flow through one SLC subsystem from 24 months on a 
pump into reactor pressure vessel. STAGGERED TEST 

BASIS 

SR 3.1.7.9 Verify all heat traced piping between 24 months 
storage tank and pump suction is unblocked.  

Once within 
24 hours 
after solution 
temperature is 
restored 
within the 
limits of 
Figure 
3.1.7-2 

SR 3.1.7.10 Verify sodium pentaborate enrichment is Prior to 
S34.7 atom percent B-1O. addition to 

SLC tank 

SR 3.1.7.11 Verify the enrichment of boron in solution 24 months 
is 2 34.7 atom percent B-10.

Amendment (Rev. D)JAFNPP 3.1-22
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Figure 3.1.7-1 (page 1 of 1) 
Sodium Pentaborate Solution Volume 
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SLC System 
B 3.1.7

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.7 Standby Liquid Control (SLC) System 

BASES

BACKGROUND The SLC System is designed to provide the capability of 
bringing the reactor, at any time in a fuel cycle, from full 
power and minimum control rod inventory (which is at the 
peak of the xenon transient) to a subcritical condition with 
the reactor in the most reactive, xenon free state without 
taking credit for control rod movement. The SLC System 
satisfies the requirements of 10 CFR 50.62 (Ref. 1) on 
anticipated transient without scram.  

The SLC System consists of a boron solution storage tank, 
two positive displacement pumps, two explosive valves that 
are provided in parallel for redundancy, and associated 
piping and valves used to transfer borated water from the 
storage tank to the reactor pressure vessel (RPV). The 
borated solution is discharged near the bottom of the core 
shroud, where it then mixes with the cooling water rising 
through the core. A smaller tank containing demineralized 
water is provided for testing purposes.

APPLICABLE 
SAFETY ANALYSES

The SLC System is manually initiated from the main control 
room, as directed by the emergency operating procedures, if 
the operator believes the reactor cannot be shut down, or 
kept shut down, with the control rods. The SLC System is 
used in the event that enough control rods cannot be 
inserted to accomplish shutdown and cooldown in the normal 
manner. The SLC System injects borated water into the 
reactor core to add negative reactivity to compensate for 
all of the various reactivity effects that could occur 
during plant operations. To meet this objective, it is 
necessary to inject a quantity of boron, which produces a 
concentration of 660 ppm of equivalent natural boron, in the 
reactor coolant at 700F. To allow for potential leakage and 
imperfect mixing in the reactor system, an amount of boron 
equal to 125X of the amount cited above is injected 
(Ref. 2). The volume versus concentration limits in 
Figure 3.1.7-1 and the concentration versus temperature 
limits in Figure 3.1.7-2 are calculated such that the 
required concentration is achieved accounting for dilution 
in the RPV with normal water level and including the water

(continued)
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B 3.1.7

BASES 

APPLICABLE volume in the residual heat removal shutdown cooling piping 
SAFETY ANALYSES and in the recirculation loop piping. This quantity of 

(continued) borated solution is the amount that is above the pump 
suction level in the boron solution storage tank (6 inches 
above tank bottom). No credit is taken for the portion of 
the tank volume that cannot be injected.  

The SLC System satisfies Criterion 4 of 
10 CFR 50.36(c)(2)(ii) (Ref. 3).  

LCO The OPERABILITY of the SLC System provides backup capability 
for reactivity control independent of normal reactivity 
control provisions provided by the control rods. The 
OPERABILITY of the SLC System is based on the conditions of 
the borated solution in the storage tank and the 
availability of a flow path to the RPV, including the 
OPERABILITY of the pumps and valves. Two SLC subsystems are 
required to be OPERABLE: each contains an OPERABLE pump, an 
explosive valve, and associated piping, valves, and 
instruments and controls to ensure an OPERABLE flow path.  

APPLICABILITY In MODES 1 and 2, shutdown capability is required. In 
MODES 3 and 4, control rods are not able to be withdrawn 
since the reactor mode switch is in shutdown and a control 
rod block is applied. This provides adequate controls to 
ensure that the reactor remains subcritical. In MODE 5, 
only a single control rod can be withdrawn from a core cell 
containing fuel assemblies. Demonstration of adequate SDM 
(LCO 3.1.1. "SHUTI)OWN MARGIN (SDM)") ensures that the 
reactor will not become critical. Therefore, the SLC System 
is not required to be OPERABLE when only a single control 
rod can be withdrawn.  

ACTIONS A.1 

If one SLC subsystem is inoperable, the inoperable subsystem 
must be restored to OPERABLE status within 7 days. In this 
condition, the remaining OPERABLE subsystem is adequate to 
perform the shutdown function. However, the overall 
reliability is reduced because a single failure in the 

(continued)
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B 3.1.7 

BASES 

ACTIONS A.1 (continued) 

remaining OPERABLE subsystem could result in reduced SLC 
System shutdown capability. The 7 day Completion Time is 
based on the availability of an OPERABLE subsystem capable 
of performing the intended SLC System function and the low 
probability of a Design Basis Accident (DBA) or severe 
transient occurring concurrent with the failure of the 
control rods to shut down the reactor.  

B.1 

If both SLC subsystems are inoperable, at least one 
subsystem must be restored to OPERABLE status within 
8 hours. The allowed Completion Time of 8 hours is 
considered acceptable given the low probability of a DBA or 
severe transient occurring concurrent with the failure of 
the control rods to shut down the reactor.  

C.1 

If any Required Action and associated Completion Time is not 
met, the plant must be brought to a MODE in which the LCO 
does not apply. To achieve this status, the plant must be 
brought to MODE 3 within 12 hours. The allowed Completion 
Time of 12 hours is reasonable, based on operating 
experience, to reach MODE 3 from full power conditions in an 
orderly manner and without challenging plant systems.  

SURVEILLANCE SR 3.1.7.1. SR 3.1.7.2. and SR 3.1.7.3 
REQUIREMENTS 

SR 3.1.7.1 through SR 3.1.7.3 are 24 hour Surveillances 
verifying certain characteristics of the SLC System (e.g., 
the volume and temperature of the borated solution in the 
storage tank), thereby ensuring SLC System OPERABILITY 
without disturbing normal plant operation. These 
Surveillances ensure that the proper borated solution volume 
and temperature, including the temperature of the pump 
suction piping, are maintained. Maintaining a minimum 
specified borated solution temperature is important in 
ensuring that the boron remains in solution and does not 
precipitate out in the storage tank or in the pump suction 

(continued)
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BASES 

SURVEILLANCE SR 3.1.7.1. SR 3.1.7.2. and SR 3.1.7.3 (continued) 
REQUIREMENTS 

piping. The temperature versus concentration curve of 
Figure 3.1.7-2 ensures that a 10F margin will be maintained 
above the saturation temperature. The 24 hour Frequency is 
based on operating experience and has shown there are 
relatively slow variations in the measured parameters of 
volume and temperature.  

SR 3.1.7.4 and SR 3.1.7.6 

SR 3.1.7.4 verifies the continuity of the explosive charges 
in the injection valves to ensure that proper operation will 
occur if required. Other administrative controls, such as 
those that limit the shelf life of the explosive charges.  
must be followed. The 31 day Frequency is based on 
operating experience and has demonstrated the reliability of 
the explosive charge continuity.  

SR 3.1.7.6 verifies that each valve in the system is in its 
correct position, but does not apply to the squib (i.e., 
explosive) valves. Verifying the correct alignment for 
manual valves in the SLC System flow path provides assurance 
that the proper flow paths will exist for system operation.  
A valve is also allowed to be in the nonaccident position 
provided it can be aligned to the accident position from the 
control room, or locally by a dedicated operator at the 
valve control. This is acceptable since the SLC System is a 
manually initiated system. This Surveillance does not apply 
to valves that are locked, sealed, or otherwise secured in 
position since they are verified to be in the correct 
position prior to locking, sealing, or securing. This 
verification of valve alignment does not require any testing 
or valve manipulation; rather, it involves verification that 
those valves capable of being mispositioned are in the 
correct position. This SR does not apply to valves that 
cannot be inadvertently misaligned, such as check valves.  
The 31 day Frequency is based on engineering judgment and is 
consistent with the procedural controls governing valve 
operation that ensures correct valve positions.  

(continued)
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SURVEILLANCE 
REQUIREMENTS 

(continued)

SR 3.1.7.5 

This Surveillance requires an examination of the sodium 
pentaborate solution by using chemical analysis to ensure 
that the proper concentration of boron in the storage tank 
is maintained per Figure 3.1.7-1. SR 3.1.7.5 must be 
performed anytime boron or water is added to the storage 
tank solution to determine that the boron solution 
concentration is within the specified limits. SR 3.1.7.5 
must also be performed anytime the temperature is restored 
to within the limits of Figure 3.1.7-2, to ensure that no 
significant boron precipitation occurred. The 31 day 
Frequency of this Surveillance is appropriate because of the 
relatively slow variation of boron concentration between 
surveillances.

SR 3.1.7.7 

Demonstrating that each SLC System pump develops a flow rate 
; 50 gpm at a discharge pressure 2 1275 psig by 
recirculating demineralized water to the test tank ensures 
that pump performance has not degraded during the 
surveillance interval. This minimum pump flow rate 
requirement ensures that, when combined with the sodium 
pentaborate solution concentration requirements, the rate of 
negative reactivity insertion from the SLC System will 
adequately compensate for the positive reactivity effects 
encountered during power reduction. cooldown of the 
moderator, and xenon decay. This test confirms pump and 
motor capability and is indicative of overall performance.  
Such inservice tests confirm component OPERABILITY, trend 
performance, and detect incipient failures by indicating 
abnormal performance. The Frequency of this Surveillance is 
in accordance with the Inservice Testing Program.  

SR 3.1.7.8 and SR 3.1.7.9 

These Surveillances ensure that there is a functioning flow 
path from the boron solution storage tank to the RPV.  
including the firing of an explosive valve primer assembly.  
The replacement primer assembly for the explosive valves 
shall be from the same manufactured batch as the one fired 
or from another batch that has been certified by having one 
of that batch successfully fired. The pump and explosive 

(continued)
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BASES 

SURVEILLANCE SR 3.1.7.8 and SR 3.1.7.9 (continued) REQUIREMENTS valve pathway tested should be alternated such that both 
complete flow paths are tested every 48 months at 
alternating 24 month intervals. The Surveillance may be 
performed in separate steps to prevent injecting boron into 
the RPV. An acceptable method for verifying flow from the 
pump to the RPV is to pump demineralized water from a test 
tank through one SLC subsystem and into the RPV. The 
24 month Frequency is based on the need to perform 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: 
therefore, the Frequency was concluded to be acceptable from 
a reliability standpoint.  

Demonstrating that all heat traced piping between the boron 
solution storage tank and the suction inlet to the injection 
pumps is unblocked ensures that there is a functioning flow 
path for injecting the sodium pentaborate solution. An 
acceptable method for verifying that the suction piping is 
unblocked is to manually initiate the system, except the 
explosive valves, and pump from the storage tank to the test 
tank. Upon completion of this verification, the pump 
suction piping must be flushed with demineralized water to 
ensure piping between the storage tank and pump suction is 
unblocked.  

The 24 month Frequency is acceptable since there is a low 
probability that the subject piping will be blocked due to 
precipitation of the boron from solution in the heat traced 
piping. This is especially true in light of the temperature 
verification of this piping required by SR 3.1.7.3.  
However, if, in performing SR 3.1.7.3, it is determined that 
the temperature of this piping has fallen below the 
specified minimum, SR 3.1.7.9 must be performed once within 
24 hours after the piping temperature is restored to within 
the limits of Figure 3.1.7-2.  

SR 3.1.7.10 

Enriched sodium pentaborate solution is made by mixing 
granular, enriched sodium pentaborate with water. Isotopic 

(continued)
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BASES

SURVEILLANCE 
REQUIREMENTS

SR_3.1.7.102 (continued) 

tests on the granular sodium pentaborate to verify the 
actual B-10 enrichment must be performed prior to addition 
to the SLC tank in order to ensure that the proper B-10 atom 
percentage is being used. A single isotopic test from a 
single batch can suffice as the required analysis for any 
number of mixings and additions from this batch. Certified 
vendor analytical test results may be used to satisfy this 
requirement.  

SRI317.1 

The B-10 enrichment of boron in solution in the SLC tank is 
only affected by the B-10 enrichment of tank additions. The 
requirements of SR 3.1.7.10 serve to assure that tank 
additions contain the proper enrichment. SR 3.1.7.11 
requires periodic verification of the B-10 enrichment of the 
solution in the SLC tank, providing added assurance that the 
proper B-10 enrichment is maintained.

3 

'a

REFERENCES 1. 10 CFR 50.62.  

2. UFSAR, Section 3.9.4.  

3. 10 CFR 50•36(c)(2)(ii).
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/7-6 8.13>

The control rod directional control valves for e. The scram discharge voIl 

inoperable control rods shall be disarmed full-travel cycled at least 

electrically. • stroke and operation.  

Control rods with scram times greater than those 
"permitted by Specification 3.3.C.3 are inoperable instrument check of 

but if they can be inserted with control rod drive erformed onc 

oressure they need not be disarmed electricall

control rod position indication shall

. Control rods with inoperable accumulators or those 

whose position cannot be positively determined TS- 31" , 3 . ' 3, / 5> 
shall be considered Inoperable.

[&cno1"

[a. lnoperable MIMI rods slall ba P 
that Specification 3.3.A. 1 is met.  

(1) When operating with two or more inoperable 

control rods in the Startup/Hot Standby or Run 

modes at _.< 10% rated thermal power, control 

rod patterns shall be equivalent to those 

prescribed by the Banked Position Withdrawal 

Sequence (BPWS) or else the inoperable control 

rods shall be separated by two or more operable 

control rods. If this condition Is not met, restore 

compliance with the condition within 4 hours.  

Otherwise be in hot shutdown within the 

following 12 hours.. --- ' 

(2) f nine or more control rods are inoperab be in 
hot s ut own within 12 ours.

Amendment No. 6. 134.162, 166. 181, 255

/a /753.0 3.3>

90 
A
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'Aco 31'

JAFNPP

2 The average of the scram insertion times for the three 2. At 16-week intervals. 10 percent of the operable contro fastest operable control rods of all groups of four control rod drives shel be scram timed above 950 peig. The 
rods in a two-by-two storey shall be no greater than: same control rod drives should not be tested each 

interval. Whenevier such scram time measurements are 
Control Rod Avwerge Scram made, an evaluation shelf be made to provide reasonsbe/ 
Notch Position Insertion Time assurance that proper control rod drive performane I 

Obsead ISecows) being maintained.  

46 0.361 3 -r(
38 0.977 
24 2.112 
04 3.764

inserti of any operable contr rod shaltf~ exceed 
7.00 

q .Temxiu 
ca nsrint fr9(cn 

Zrrl- 3.1-Y73, .7

" demonstrati gthe scram discharg vlehdrain and vent 
valves ae 

SItemFfeauency

Verified Open Once per 31 Days

Cycled Fully Closed In accordance with 
and Open the Inservice 

Testing Program 

Verified to close within Once per 24 
30 seconds after receipt Months 
of an actual or simulated 
scram signal and open when 
the actual or simulated 
scram signal is reset.

Amendment No. 49, 62, 6," 6.6 166, 20i3.232v 241

REVISION D
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p33 (con ptd) s. nexcted conatios 
ex Reac t hev Anomalies be cma rison w oll e sd r c ioing 

d ne ialnd oretve acionsrhave between taken astu During the Startup pest program and startup following refueling .  

ceritic alrodco nfigura tion .an differexpe ted co _gtio.n..,, du g outa s, the critical rod co figuratin ons dill be comph red ti o the 

ritiopeal tio n shall gurtio t exceed I• perent A k. Ifuthis -limi , 's expected configurations at selected operating .cond .itions _. ,These _ 
exceeded .the reactor will be shut down until the cause has been ,o ,,ari ,os wil beo us da a ed t hro f our ra tvt hy monitoringse 
-d t r i e an... .tie aci ns h v been taken l as during subsequent power operato th o gh u th e f e ycle 

•~~~~~~ 
~ ~ ~ A s p ecn 

d 
n o r c t v c i n s h v -i f i c p w e r o p e r a t i n g c o n d i t i o n s , t h e c r i t i c a l r o da 

,~, ordconfiguration will be compared to the configuration expected 
s I t e • | r . .•.oroshall be th e. ]based upon appropriately corrected past data. lids comparison 

daowill be made at least every full power month.

5e� IT5�-

Amendment No. 155 97
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DISCUSSION OF CHANGES 
ITS: 3.1.8 - SCRAM DISCHARGE VOLUME (SDV) VENT AND DRAIN VALVES 

ADMINISTRATIVE CHANGES 

Al In the conversion of the James A. FitzPatrick Nuclear Power Plant 
(JAFNPP) Current Technical Specification (CTS) to the proposed plant 
specific Improved Technical Specifications (ITS) certain wording 
preferences or conventions are adopted which do not result in technical 
changes. Editorial changes, reformatting, and revised numbering are 
adopted to make the ITS consistent with the conventions in NUREG-1433.  
"Standard Technical Specifications, General Electric Plants, BWR/4", 
Revision 1 (i.e., Improved Standard Technical Specifications (ISTS)).  

A2 CTS 4.3.A.2.e and 4.3.C.3.b both have surveillance requirements to fully 
cycle the scram discharge volume vent and drain valves. ITS SR 3.1.8.2 
combines these tests into one surveillance. Since the two tests 
accomplish the same thing the combination of the two requirements is 
considered administrative. In addition, since the 92 day surveillance 
frequency in CTS 4.3.A.2.e is consistent with the Inservice Testing 
Requirements, the proposed Frequency is "In accordance with the 
Inservice Testing Program" which is consistent with the current wording 
in CTS 4.3.C.3.b.  

TECHNICAL CHANGES - MORE RESTRICTIVE 

None 

TECHNICAL CHANGES - LESS RESTRICTIVE (GENERIC) 

LA1 The requirement in CTS 4.3.A.2.e concerning the scram discharge volume 
drain and vent valve closure time criteria (30 seconds) is proposed to 
be relocated to the Inservice Testing Program. The Requirement in ITS 
SR 3.1.8.2 to cycle each SDV vent and drain valve to the fully closed 
and fully open position in accordance with the Inservice Testing Program 
and proposed SRs 3.1.8.1 (verification the valves are open) and SR 
3.1.8.3 (verification of closure time during an actual or simulated 
scram signal) are adequate to ensure the valves are OPERABLE. Testing 
of valves is required to be performed in accordance with Section XI of 
the ASME Code and applicable Addenda as required by 10 CFR 50.55a, 
except where relief has been requested. Therefore, the relocated 
requirement is not necessary to be in the ITS to provide adequate 
protection of the public health and safety. Changes to the testing 
Frequency and closure criteria of the Inservice Test Program will be 
controlled by the provisions of 10 CFR 50.59.

Page 1 of 3JAFNPP Revision A



DISCUSSION OF CHANGES 
ITS: 3.1.8 - SCRAM DISCHARGE VOLUME (SDV) VENT AND DRAIN VALVES 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

Li CTS 4.3.A.2.b. CTS 4.3.A.2.e and CTS 4.3.C.3 include requirements for 
SDV vent and drain valves. These requirements are currently associated 
with control rod operability. The default action for CTS 4.3.A.2.b and 
4.3.A.2.e is to be in Hot Shutdown (Mode 3) in 12 hours (CTS 
3.3.A.2.e.2), while the default action for CTS 4.3.C.3 is to be in a 
cold condition within 24 hours (CTS 3.3.E). These default actions are 
not consistent. In the ITS, all the requirements for SDV vent and drain 
valves are included in one Specification for consistency. In ITS 3.1.8, 
the SDV vent and drain valves are only required to be Operable in MODES 
1 and 2. In MODES 1 and 2, a scram may be required: therefore the SDV 
vent and drain valves must be Operable. In MODES 3 and 4, control rods 
are not able to be withdrawn since the reactor mode switch is in 
shutdown and a control rod block is applied. Since a scram is not 
required in MODE 3 this change is acceptable. Therefore, the default 
action of CTS 3.3.A.2.e.2 is adopted as reflected in ITS 3.1.8 Action C.  
This change is consistent with NUREG-1433, Revision 1.  

L2 CTS 4.3.C.3 contains Surveillance Requirements for SDV vent and drain 
valves but the CTS do not provide specific actions if SDV vent and drain 
valves are inoperable. The primary safety function of the SDV vent and 
drain valves is to isolate the SDV during a scram to contain the reactor 
coolant leakage past the CRD seals. This isolation function can be 
satisfied with only one valve OPERABLE in each line or the line is 
isolated. Therefore, the actions are provided to: 

1) Allow 7 days to isolate an inoperable SDV vent or drain valve 
provided at least one valve in each line is Operable (ITS 3.1.8 
ACTION A).  

2) Establish an 8 hour limit when both valves in a line are 
inoperable and, allowing the option of isolating the line during 
this time (ITS 3.1.8 ACTION B).  

3) Require the plant to be placed in MODE 3 in 12 hours (ITS 3.1.8 
Required Action C.1) if any Required Action and associated 
Completion Time is not met (See Li).  

4) Recognize that the SDV vent and drain valves are normally open to 
prevent accumulation of water in the SDV from leakage. Therefore, 
a Note is added to ITS 3.1.8 ACTIONS, allowing periodic opening of 
the affected line for draining and venting of the SDV. This will 
be necessary to avoid an automatic reactor scram on high level in 
the SDV.
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DISCUSSION OF CHANGES 
ITS: 3.1.8 - SCRAM DISCHARGE VOLUME (SDV) VENT AND DRAIN VALVES 

TECHNICAL CHANGES LESS RESTRICTIVE (SPECIFIC) 

L2 (continued) 

5) Provide a Note at the start of the ACTIONS Table (Separate 
Condition entry is allowed for each SDV vent and drain line) to 
provide more explicit instructions for proper application of the 
Actions for ITS 1.3. "Completion Times." Each SDV line is tested 
independently and allowed a specified period of time to confirm it 
isolated or capable of isolation, or restore the complete function 
of the line.  

The time allowed to isolate an inoperable SDV vent or drain line, and 
the option to administratively unisolate an SDV line isolated by a 
Required Action are consistent with the BWR Standard Technical 
Specifications, NUREG-1433, Revision 1. as modified by the allowance to 
isolate rather than restore the line when one SDV vent and drain valve 
in one or more lines is inoperable. The SDV vent and drain valve's 
primary function is to isolate the SDV during a scram to contain the 
reactor coolant discharge. The isolation function is satisfied if the 
associated lines are isolated in the event one SDV vent or drain valve 
in one or more lines is inoperable. These increased allowances are 
deemed to not substantially increase the risk of a SDV failing to accept 
the control rod drive water displaced during a scram.  

TECHNICAL CHANGES - RELOCATIONS 

None
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NO SIGNIFICANT HAZARDS CONSIDERATIONS 
ITS: 3.1.8 - SCRAM DISCHARGE VOLUME (SDV) VENT AND DRAIN VALVES 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

Li CHANGE 

New York Power Authority has evaluated the proposed Technical Specification 
change identified as "Technical Changes - Less Restrictive" and has determined 
that it does not involve a significant hazards consideration. This 
determination has been performed in accordance with the criteria set forth in 
10 CFR 50.92. The bases for the determination that the proposed change does 
not involve a significant hazards consideration are discussed below.  

1. Does the change involve a significant increase in the probability or 
consequences of an accident previously evaluated? 

This change proposes to provide one Applicability for all Technical 
Specification requirements associated with scram discharge volume (SDV) 
vent and drain valves (MODES 1 and 2 instead of MODES 1, 2 and 3). In 
addition, a default condition has been provided consistent with the 
Applicability and current requirements in CTS 3.3.A.2.e.2 ( Be in MODE 3 
within 12 hours). The purpose of the SDV vent and drain valves is to 
isolate the SDV during a scram to contain the fluid released above the 
CRD piston to ensure that 10 CFR 100 limits are not exceeded. The SDV 
vent and drain valves are not identified as initiators for any accidents 
previously evaluated, therefore, this change will not increase the 
probability of accidents. During MODE 3, the control rods are already 
inserted, therefore there is no need to help ensure the scram function.  
During this mode of operation (with the control rods inserted), if a 
scram signal were generated, there is no displacement of water above the 
CRD piston, therefore 10 CFR 100 limits are of no concern. The 
consequences of an accident occurring in MODE 3 with the SDV drain and 
vent valves inoperable is bounded by the consequences of an accident in 
MODES 1 and 2. The default requirement to be in MODE 3 in 12 hours is 
reasonable, based on operating experience, to reach MODE 3 from full 
power conditions in an orderly manner and without challenging plant 
systems. Therefore, this change will not involve a significant increase 
in the probability or consequences of any accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of 
accident from any accident previously evaluated? 

The proposed change does not involve a physical modification to the 
plant or a new mode of operation and therefore does not create the 
possibility of a new or different kind of accident from any accident 
previously evaluated.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS 
ITS: 3.1.8 SCRAM DISCHARGE VOLUME (SDV) VENT AND DRAIN VALVES 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

Li CHANGE 

3. Does this change involve a significant reduction in a margin of safety? 

This change proposes to provide one Applicability for all Technical 
Specification requirements associated with scram discharge volume (SDV) 
vent and drain valves (MODES 1 and 2 instead of MODES 1, 2 and 3). In 
addition, a default condition has been provided consistent with the 
Applicability and current requirements in CTS 3.3.A.2.e.2 (Be in MODE 3 
within 12 hours). The purpose of the SDV vent and drain valves is to 
isolate the SDV during a scram to contain the fluid released above the 
CRD piston to ensure that 10 CFR 100 limits are not exceeded. During 
MODE 3, the control rods are already inserted, therefore, there is no 
need to help ensure the scram function. During this mode of operation 
(with the control rods inserted), if a scram signal were generated, 
there is no displacement of water above the CRD piston, therefore 10 CFR 
100 limits are of no concern. Therefore, the consequences of an 
accident occurring in MODE 3 with the SDV drain and vent valves 
inoperable is bounded by the consequences of an accident in MODES 1 and 
2. The default requirement to be in MODE 3 in 12 hours is reasonable, 
based on operating experience, to reach MODE 3 from full power 
conditions in an orderly manner and without challenging plant systems.  
The proposed Applicability will ensure the SDV vent and drain valves are 
Operable when required while the default action will ensure the plant 
leaves the Applicability in a orderly manner without challenging plant 
systems. Therefore, this change does not result in a significant 
reduction in a margin of safety.

Page 2 of 4 Revision AJAFNPP



NO SIGNIFICANT HAZARDS CONSIDERATIONS 
ITS: 3.1.8 - SCRAM DISCHARGE VOLUME (SDV) VENT AND DRAIN VALVES 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

L2 CHANGE 

New York Power Authority has evaluated the proposed Technical Specification 
change identified as "Technical Changes - Less Restrictive" and has determined 
that it does not involve a significant hazards consideration. This 
determination has been performed in accordance with the criteria set forth in 
10 CFR 50.92. The bases for the determination that the proposed change does 
not involve a significant hazards consideration are discussed below.  

1. Does the change involve a significant increase in the probability or 
consequences of an accident previously evaluated? 

This change proposes to provide allowed outage times if one or two SDV 
vent and drain valves are inoperable. The purpose of the SDV vent and 
drain valves is to isolate the SDV during a scram to contain the fluid 
released above the CRD piston to ensure that 10 CFR 100 limits are not 
exceeded. If one valve is inoperable, the other valve accomplishes this 
function. This is done without substantially increasing the risk of a 
scram with an additional failure that could allow the SDV to remain 
unisolated. The probability of a scram occurring, significant CRD seal 
leakage, and a failure of the OPERABLE valve occurring is very remote in 
a 7 day period. If both valves are inoperable the line is required to 
be isolated within 8 hours. In addition, if allowed outage times are 
not met then the plant is required to be in MODE 3 in 12 hours. The 
allowed outage times provide enough time to accomplish this function in 
a planned manner without substantially increasing the risk of reactor 
coolant system leakage occurring due to a scram. The probability of a 
scram occurring while the line is not isolated with significant CRD seal 
leakage is low. The SDV vent and drain valves are not identified as 
initiators for any accidents previously evaluated. Therefore, this 
change will not increase the probability of accidents. The consequences 
of an accident occurring during the proposed allowed outage times are 
the same as the consequences of an accident occurring during the current 
time period associated with required shutdown actions in the same 
conditions. Therefore this change will not involve a significant 
increase in the probability or consequences of any accident previously 
evaluated.  

2. Does the change create the possibility of a new or different kind of 
accident from any accident previously evaluated? 

The proposed change does not involve a physical modification to the 
plant or a new mode of operation and therefore does not create the 
possibility of a new or different kind of accident from any accident 
previously evaluated.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS 
ITS: 3.1.8 SCRAM DISCHARGE VOLUME (SDV) VENT AND DRAIN VALVES 

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC) 

L2 CHANGE 

3. Does this change involve a significant reduction in a margin of safety? 

This change will not significantly reduce a margin of safety. The SDV 
vent and drain valves contain the fluid released above the CRD piston to 
ensure 10 CFR 100 limits are not exceeded. Providing allowed outage 
time for inoperable SDV vent and drain valves is acceptable since the 
possibility of a scram occurring along with a single failure (for one 
valve inoperable) and significant CRD seal leakage is remote during the 
allowed outage times proposed. In addition, if allowed outage times are 
not met then the plant is required to be in MODE 3 in 12 hours. The 
safety analysis is unaffected because the current analysis assumptions 
are still being maintained. As such no question of safety exists.  
Therefore, this change does not involve a significant reduction in a 
margin of safety.
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SDV Vent and Drain Valves 
3.1.8 

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.8 Scram Discharge Volume (SDV) Vent and Drain Valves

LCO 3.1.8 Each SDV vent and drain valve shall be OPERABLE.

[01 APPLICABILITY: MODES 1 and 2. -6 

ACTIONS N " 

---------------------------------- NOTed f c - DV--ent 

T1'~1 Is Separate Condition entry is allowed for each SDV vent
and drain line.

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more SDV vent A.1 es e v ve to 7 days or drain lines with /•PERAB •statu•V 

ne valve inoperable. A ' 

B. one or more SDV vent B.1----
or drain lines with , An isolated, ine mohoa 
both valves -be unisolated under inoperabl e. aodmini strati ve 

control to allow 
draining and venting• 
of the SDV.  

Isolate the 8 hours 
associated line.  

C. Required Action and C.1 Be in MODE 3. 12 hours 
associated Completion 
Time not met.

3.1-25
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SDV Vent and Drain Valves 
3.1.8

nrniITDrMflJT�
bUIKVt1LL#AI1IL KE__________

SURVEILLANCE

SR 3.1.8.1

3.1.8.2

-. -

S R

--- ---------------- NOTE ......  
Not required to be met on vent and drain 
valves closed during performance of 
SR 3.1.8.2.  
-------------------------------------------

Verify each SDV vent and drain valve is 
open.

Cycle each SDV vent and drain valve to the 
fully closed and fully open position.

- I

SR 3.1.8.3 

- ..... 1 :
Verify each SDV vent an rain valve: 

a. Closes in <9 -seconds after receipt 
of an actual or simulated scram 
signal; and 

b. Opens when the actual or simulated 
scram signal is reset.

31 days

Imonths

Rev 1, 04/07/95
BWR/4 STS
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i

FREQUENCY

I . I

zi

3.1-26



JAFNPP 
IMPROVED STANDARD TECHNICAL 

SPECIFICATIONS (ISTS) CONVERSION 

ITS: 3.1.8 

Scram Discharge Volume (SDV) Vent and Drain 
Valves 

JUSTIFICATION FOR DIFFERENCES (JFDs) 
FROM NUREG-1433, REVISION 1



JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS: 3.1.8 - SCRAM DISCHARGE VOLUME (SDV) VENT AND DRAIN VALVES 

RETENTION OF EXISTING REQUIREMENT (CLB) 

CLB1 The Frequency of SR 3.1.8.2 has been changed from 92 days to "In 
accordance with the Inservice Testing Program" consistent with CTS 
4.3.C.3.b.  

CLB2 The brackets have been removed from the 18 month Frequency in SR 3.1.8.3 
and it has been extended to 24 months consistent with CTS 4.3.C.3.c.  

PLANT-SPECIFIC WORDING PREFERENCE OR MINOR EDITORIAL IMPROVEMENT (PA) 

None 

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

DB1 The brackets have been removed and the proper plant specific value has 
been provided.  

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA) 

None 

DIFFERENCE BASED ON A SUBMITTED, BUT PENDING TRAVELER (TP) 

None 

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE (X) 

X1 JAFNPP proposes to isolate the associated line when one valve is 
inoperable, instead of requiring the valve to be restored to Operable 
status. The SDV vent and drain valve's primary function is to isolate 
the SDV during a scram to contain the reactor coolant discharge. The 
isolation function is satisfied if the line is isolated. Therefore, 
Required Action A.1 has been changed to require the associated line to 
be isolated. In addition, the NOTE of Required Action B.1 has been 
moved so that it applies to both ACTION A and B. In both cases, it is 
necessary to unisolate the line under administrative controls to allow 
draining and venting of the SDV. This is done to prevent the SCRAM on 
"Scram Discharge Volume Water Level - High." This change has been 
approved by the NRC in the Safety Evaluation Report for Washington

Page 1 of 2JAFNPP Revision A



JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433. REVISION 1 
ITS: 3.1.8 - SCRAM DISCHARGE VOLUME (SDV) VENT AND DRAIN VALVES 

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE (X) 

X1 (continued) 

Nuclear Plant Unit 2 (WNP-2). Amendment 134 and LaSalle Units 1 and 2, 
Amendments 89 and 94, respectively. The JAFNPP design is similar to the 
WNP-2 and LaSalle design.

Page 2 of 2JAFNPP Revision A



JAFNPP 
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SPECIFICATIONS (ISTS) CONVERSION 
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Scram Discharge Volume (SDV) Vent and Drain 
Valves

MARKUP OF NUREG-1433, REVISION 1, BASES



SDV Vent and Drain Valves 
B 3.1.8 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.8 Scram Discharge Volume (SDV) Vent and Drain Valves

AtFv

BACKGROUND The SDV vent and drain valves are normally open and 
discharge any accumulated water in the SDV to ensure that 
sufficient volume is available at all times to allow a 
complete scram. During a scram, the SDV vent and drain T-V' 

valves close to contain reactor water. The SDV is a volume S 
of header piping that connects to each hydraulic control 
unit (HCU) and drains into an instrument volume. There are 
two SDVs (headers) and two instrument volumes, each 

ivn a roxima el e half of the control rod drive 
(CRD) -ischarges. nstrument volumeeig•^Z DBI 
W a drain two valves in serie Eac 
hdrewvent. line7 W o valves in 

series or a total of four vent valves. T e hed er piping •(.• 
is sized to receive and contain the water discharged by •&V 
the CRDs during a scram. The des gn and functions of the 
SDV are described in Reference 1. f , e

APPLICABLE 
SAFETY ANALYSES

The Design Basis Accident and transient analyses assume all 
of the control rods are capable of scramming. The 
acceptance criteria for the SDV vent and drain valves are 
that they operate automatically to: 

a. Close during scram to limit the amount of reactor 
coolant discharged so that adequate core cooling is 
maintained and offsite doses remain within the limits 
of 10 CFR 100 (Ref. 2); and 

b. Open on scram reset to maintain the SDV vent and drain 
path open so that there is sufficient volume to accept 
the reactor coolant discharged during a scram.  

Isolation of the SDV can also be accomplished by manual 
closure of the SDV valves. Additionally, the discharge of 
reactor coolant to the SDV can be terminated by scram reset 
or closure of the HCU manual isolation valves. For a 
bounding leakage case, the offsite doses are well within the 
limits of 10 CFR 100 (Ref. 2), and adequate core cooling is 
maintained (Ref. 3). The SDV vent and drain valves allow 
continuous drainage of the SDV during normal plant operation

(continued)
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SDV Vent and Drain Valves 
B 3.1.8

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

to ensure that the SDV has sufficient capacity to contain 
the reactor coolant discharge during a full core scram.  
To automatically ensure this capacity, a reactor scram 
(LCO 3.3.1.1, "Reactor Protection System (RPS) 
Instrumentation') is initiated if the SDV water level in the 
instrument volume exceeds a specified setpoint. The 
setpolnt is chosen so that all control rods are inserted 
before the SDV has insufficient volume to accept a full 
scram.  

SDVv~ntanddrinvalves satisfy Criterion 3 of e C

LCO The OPERABILITY of all SDV vent and drain valves ensures 
that the SDV vent and drain valves will close during a scram 
to contain reactor water discharged to the SDV piping.  
Since the vent and drain lines are provided with two valves 
in series, the single failure of one valve in the open 
position will not impair the isolation function of the 
system. Additionally, the valves are required to open on 
scram reset to ensure that a path is available for the SDV 
piping to drain freely at other times.

APPLICABILITY

ACTIONS

In MODES 1 and 2, scram may be required; therefore, the SDV 
vent and drain valves must be OPERABLE. In MODES 3 and 4, 
control rods are not able to be withdrawn since the reactor 
mode switcbis in shutdown and a control rod block is 
applied 1 es adequat ontrols 

ro1 od ca e wthdra Also, during 
" E 5, only a single control rod can be w thdrawn from a 
core cell containing fuel assemblies. Therefore, the SDV 
vent and drain valves are not required to be OPERABLE in 
these MODES since the reactor is subcritical and only one 
rod may be withdrawn and subject to scram.

The ACTION* ble is modified by a Note. indicating that a 
separate Condition entry is allowed for each SDV vent and 
drain line.- This is acceptable, since the Required Actions 
.iCprovide appropriate compensatory actions

(continued)
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BASES
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ACTIONS 
(Conti

SDV Vent and Drain Valves 
B 3.1.8 

407he Acrwo'-s TA( is- h'd; jr 'k~ -Se.~, f h.~ 

"1, 14Wp-l d T ) 

for each inoperable SOY line. Complying with the Required 
nued) Actions may allow for continued operation, and subsequent 

inoperable SDV lines are governed by subsequent Condition/ 
entry and application of associated Required Actions. 4 

~~/~r~~i-s4 St ~ n m.~ 

IITh CmltoTime is reasona e. given the 

Ifra bothcvlvesing ahilie are inpeables the inoeamusThbe 

contros esurlioabesne thereudn valve nbclsdqicky byha 

ýYý5 Tethe low e poailit OfEABE a Dca curring whes eiles the linge i 
notre cIoatedi a unlkihod ofp signifant Ca hihrrsea 

eiftt an lo RqiedAction and assoiathed Copleionr sytimeIno 

durin(continuam)
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SDV Vent and Drain Valves 
B 3.1.8

BASES 

ACTIONS C. (continued) 

does not apply. To achieve this status, the plant must be 
brought to at least MODE 3 within 12 hours. The allowed 
Completion Time of 12 hours is reasonable, based on 
operating experience, to reach MODE 3 from full power 
conditions in an orderly manner and without challenging 
plant systems.

SURVEILLANCE 
REQUIREMENTS

SR 3.1.B.1 

During normal operation, the SDV vent and drain valves 
should be in the open position (except when performing 
SR 3.1.8.2) to allow for drainage of the SDV piping.  
Verifying that each valve is in the open position ensures 
that the SDV vent and drain valves will perform their 
intended functions during normal operation. This SR does 
not require any testing or valve manipulation; rather, it 
involves verification that the valves are in the correct 
position.

The 31 day Frequency is based on engineering judgment and is 
consistent with the procedural controls governing valve 
operation, which ensure correct valve positions.  

Durina a scram. the SOY vent and drain valves should close
to contain the reactor water discharged to the SDV piping.  
Cycling each valve through its complete range of motion 
(closed and open) ensures that the valve will function 
properly during a scram. The - Fre u nc s o5 
1prae ng eprlencq and " I ooacc ele of 
tedu danWin the.4ystem ignr-

R 3.1.8.3 

SR 3.1.8.3 is an integrated test of the SDV vent and drain 
valves to verify total system performance. After receipt of 
a simulated or actual scram signal, the closure of the SDV 
vent and drain valves is verified. The closure time of 

(continued)
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SDV Vent and Drain Valves 
B 3.1.8 

BASES 

SURVEILLANCE SRJ.1.8.1 (continued) "REQUIREMENTS 
' Eseconds after receipt of a scram signal is based on the 

bounding leakage case evaluated in the accident analysis 
Ref e Z, . Similarly, after receipt of a simulated or actual 

I rcram reset signal, the opening of the SDV vent and drain 

valves is verified. The LOGIC SYSTEM FUNCTIONAL TEST in 

3) LCO 3.3.1:1 and the scram time testing of control rods in 

LCO 3.1.3 overlap this Surveillance to provide complete ,, 04 

testing of the assumed safety function. The 

Frequency is based on the need to perform this Surveillance 

under the conditions that apply during a plant outage and 

the potential for an unplanned transient if the Surveillance Lv 

were performed with the reactor at power. Operating 
erbe•n-TUcehas shown these components. •Fu•aý pass the 

Surveillance when performed at the tlB = -requency; 

SS therefore, the Frequency was concluded to be acceptable from 
'a reliability standpoint.  

REFERENCES 1. • AR@, Secti9on E-31 

2. 10 CFR 100.  

3. NUREG-0803, 6Generic Safety Evaluation Report 

Regarding Integrity of BWR Scram System Piping, 
August 1981.

Rev 1, 04/07/95
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1 
ITS BASES: 3.1.8 - SCRAM DISCHARGE VOLUME (SDV) VENT AND DRAIN VALVES 

RETENTION OF EXISTING REQUIREMENT (CLB) 

CLB1 The Frequency of SR 3.1.8.2 has been changed from 92 days to "In 
accordance with the Inservice Testing Program" consistent with CTS 
4.3.C.3.b. The Bases has been changed to reflect this change.  

CLB2 The Frequency of SR 3.1.8.3 has been changed from 18 months to 24 months 
consistent with CTS 4.3.C.3.c. The Bases has been changed to reflect 
this change.  

PLANT-SPECIFIC WORDING PREFERENCE OR MINOR EDITORIAL IMPROVEMENT (PA) 

PAl An error made between Revision 0 and Revision 1 to the NUREG BASES has 
been corrected.  

PA2 Editorial changes have been made to correct a grammatical/typographical 
error.  

PA3 Editorial change made for enhanced clarity or to be consistent with 
similar statements in other places in the Bases.  

PA4 Changes have been made (additions, deletions, and/or changes to the 
NUREG) to reflect the plant specific nomenclature.  

PA5 The quotations used in the Bases References have been removed. The 
Writer's Guide does not require the use of quotations.  

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB) 

DB1 Changes have been made (additions, deletions, and/or changes to the 
NUREG) to reflect the plant specific design.  

DB2 The brackets have been removed from the references and the plant 
specific references have been provided.  

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA) 

None 

DIFFERENCE BASED ON A SUBMITTED, BUT PENDING TRAVELER (TP) 

None

Page 1 of 2 Revision AJAFNPP



JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433. REVISION 1 
ITS BASES: 3.1.8 - SCRAM DISCHARGE VOLUME (SDV) VENT AND DRAIN VALVES 

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE (X) 

X1 NUREG-1433, Revision 1, Bases reference to "the NRC Policy Statement" 
has been replaced with 10 CDR 50.36(c)(2)(ii), in accordance with 
60 FR 36953 effective August 18, 1995.  

X2 JAFNPP proposes to isolate the associated line when one valve is 
inoperable, instead of requiring the valve to be restored to Operable 
status. The SDV vent and drain valve's primary function is to isolate 
the SDV during a scram to contain the reactor coolant discharge. The 
isolation function is satisfied if the line is isolated. Therefore, 
Required Action A.1 has been changed to require the associated line to 
be isolated. In addition, the NOTE of Required Action B.1 has been 
moved so that it applies to both ACTION A and B. In both cases, it is 
necessary to unisolate the line under administrative controls to allow 
draining and venting of the SDV. This is done to prevent the SCRAM on 
"Scram Discharge Volume Water Level-High." This change has been 
approved by the NRC in the Safety Evaluation Report for Washington 
Nuclear Plant Unit 2 (WNP-2), Amendment 134 and LaSalle Units 1 and 2, 
Amendments 89 and 94, respectively. The JAFNPP design is similar to the 
WNP-2 and LaSalle design.
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SDV Vent and Drain 

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.8 Scram Discharge Volume (SDV) Vent and Drain Valves

LCO 3.1.8 

APPLICABILITY:

Each SDV vent and drain valve shall be OPERABLE.  

MODES 1 and 2.

ACTIONS

-------..... --.. ---.. --... ---. - ------ NOTES ------- T-------------S----- --------
1. Separate Condition entry is allowed for each SDV vent and drain line.  

2. An isolated line may be unisolated under administrative control to allow 
draining and venting of the SDV.  

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

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more SDV vent A.1 Isolate the 7 days 
or drain lines with associated line.  
one valve inoperable.  

B. One or more SDV vent B.1 Isolate the 8 hours 
or drain lines with associated line.  
both valves 
inoperable.  

C. Required Action and C.1 Be in MODE 3. 12 hours 
associated Completion 
Time not met.

JAFNPP 3.1-25 Amendment

Val ves 
3.1.8

-- 1



SDV Vent and Drain Valves 
3.1.8

CIIDlIICTI I A~JC€ DlFAl IT DIFM•&IT"

Amendment3.1-26

JURVLLL. I- I~ i.,.(' 4l l, I I 

SURVEILLANCE FREQUENCY 

SR 3.1.8.1 ------------------- NOTE -------------------
Not required to be met on vent and drain 
valves closed during performance of 
SR 3.1.8.2.  
------------------------------------------

Verify each SDV vent and drain valve is 31 days 
open.  

SR 3.1.8.2 Cycle each SDV vent and drain valve to the In accordance 
fully closed and fully open position. with the 

Inservi ce 
Testing Program 

SR 3.1.8.3 Verify each SDV vent and drain valve: 24 months 

a. Closes in s 30 seconds after receipt 
of an actual or simulated scram 
signal: and 

b. Opens when the actual or simulated 
scram signal is reset.

JAFNPP



SDV Vent and Drain Valves 
B 3.1.8 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.8 Scram Discharge Volume (SDV) Vent and Drain Valves 

BASES

BACKGROUND The SDV vent and drain valves are normally open and 
discharge any accumulated water in the SDV to ensure that 
sufficient volume is available at all times to allow a 
complete scram. During a scram, the SDV vent and drain 
valves close to contain reactor water. The SDV is a volume 
of header piping that connects to each hydraulic control 
unit (HCU) and drains into an instrument volume. There are 
two SDVs (headers) and two instrument volumes, each 
receiving approximately one half of the control rod drive 
(CRD) discharges. Each instrument volume has a drain line 
each having two valves in series for a total of four drain 
valves. Each header is connected to a separate vent line 
each having two valves in series for a total of four vent 
valves. The header piping is sized to receive and contain 
all the water discharged by the CRDs during a scram. The 
design and functions of the SDV are described in 
Reference 1.

APPLICABLE 
SAFETY ANALYSES

The Design Basis Accident and transient analyses assume all 
of the control rods are capable of scramming. The 
acceptance criteria for the SDV vent and drain valves are 
that they operate automatically to:

a. Close during scram to limit the amount of reactor 
coolant discharged so that adequate core cooling is 
maintained and offsite doses remain within the limits 
of 10 CFR 100 (Ref. 2); and 

b. Open on scram reset to maintain the SDV vent and drain 
path open so that there is sufficient volume to accept 
the reactor coolant discharged during a scram.  

Isolation of the SDV can also be accomplished by manual 
closure of the SDV valves. Additionally, the discharge of 
reactor coolant to the SDV can be terminated by scram reset 
or closure of the HCU manual isolation valves. For a 
bounding leakage case, the offsite doses are well within the 
limits of 10 CFR 100 (Ref. 2). and adequate core cooling is 
maintained (Ref. 3). The SDV vent and drain valves allow 

(continued)
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SDV Vent and Drain Valves 
B 3.1.8

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

continuous drainage of the SDV during normal plant operation 
to ensure that the SDV has sufficient capacity to contain 
the reactor coolant discharge during a full core scram. To 
automatically ensure this capacity, a reactor scram 
(LCO 3.3.1.1. "Reactor Protection System (RPS) 
Instrumentation") is initiated if the SDV water level in the 
instrument volume exceeds a specified setpoint. The 
setpoint is chosen so that all control rods are inserted 
before the SDV has insufficient volume to accept a full 
scram.

SDV vent and drain valves satisfy Criterion 3 of 
10 CFR 50.36(c)(2)(ii) (Ref. 4).

LCO The OPERABILITY of all SDV vent and drain valves ensures 
that the SDV vent and drain valves will close during a scram 
to contain reactor water discharged to the SDV piping.  
Since the vent and drain lines are provided with two valves 
in series, the single failure of one valve in the open 
position will not impair the isolation function of the 
system. Additionally, the valves are required to open on 
scram reset to ensure that a path is available for the SDV 
piping to drain freely at other times.  

APPLICABILITY In MODES 1 and 2, scram may be required: therefore, the SDV 
vent and drain valves must be OPERABLE. In MODES 3 and 4.  
control rods are not able to be withdrawn since the reactor 
mode switch is in shutdown and a control rod block is 
applied. Also, during MODE 5, only a single control rod can 
be withdrawn from a core cell containing fuel assemblies.  
Therefore, the SDV vent and drain valves are not required to 
be OPERABLE in these MODES since the reactor is subcritical 
and only one rod may be withdrawn and subject to scram.  

ACTIONS The ACTIONS Table is modified by a Note indicating that a 
separate Condition entry is allowed for each SDV vent and 
drain line. This is acceptable, since the Required Actions 
provide appropriate compensatory actions for each inoperable 
SDV line. Complying with the Required Actions may allow for 

(continued)
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SDV Vent and Drain Valves 
B 3.1.8 

BASES 

ACTIONS continued operation, and subsequent inoperable SDV lines are 
(continued) governed by subsequent Condition entry and application of 

associated Required Actions.  

The ACTIONS Table is modified by a second Note stating that 
an isolated line may be unisolated under administrative 
control to allow draining and venting of the SDV. When a 
line is isolated, the potential for an inadvertent scram due 
to high SDV level is increased. During these periods, the 
line may be unisolated under administrative control. This 
allows any accumulated water in the line to be drained, to 
preclude a reactor scram on SDV high level. This is 
acceptable since the administrative controls ensure the 
valve can be closed quickly, by a dedicated operator, if a 
scram occurs with the valve open.  

A.1 

When one SDV vent or drain valve is inoperable in one or 
more lines the line must be isolated to contain the reactor 
coolant during a scram. The 7 day Completion Time is 
reasonable, given the level of redundancy in the lines and 
the low probability of a scram occurring while the valve(s) 
are inoperable and the lines are not isolated. The SDV is 
still isolable since the redundant valve in the affected 
line is OPERABLE. During these periods, the single failure 
criterion is not met, and a higher risk exists to allow 
reactor water out of the primary system during a scram.  

B.1 

If both valves in a line are inoperable, the line must be 
isolated to contain the reactor coolant during a scram. The 
8 hour Completion Time to isolate the line is based on the 
low probability of a scram occurring while the line is not 
isolated and the unlikelihood of significant CRD seal 
leakage.  

c.1 

If any Required Action and associated Completion Time is not 
met, the plant must be brought to a MODE in which the LCO 
does not apply. To achieve this status, the plant must be 

(continued)
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SDV Vent and Drain Valves 
B 3.1.8 

BASES 

ACTIONS C.1 (continued) 

brought to at least MODE 3 within 12 hours. The allowed 
Completion Time of 12 hours is reasonable, based on 
operating experience, to reach MODE 3 from full power 
conditions in an orderly manner and without challenging 
plant systems.  

SURVEILLANCE SR 3.1.8.1 
REQUIREMENTS 

During normal operation, the SDV vent and drain valves 
should be in the open position (except when performing 
SR 3.1.8.2) to allow for drainage of the SDV piping.  
Verifying that each valve is in the open position ensures 
that the SDV vent and drain valves will perform their 
intended functions during normal operation. This SR does 
not require any testing or valve manipulation: rather, it 
involves verification that the valves are in the correct 
position.  

The 31 day Frequency is based on engineering judgment and is 
consistent with the procedural controls governing valve 
operation, which ensure correct valve positions.  

SR 3.1.8.2 

During a scram, the SDV vent and drain valves should close 
to contain the reactor water discharged to the SDV piping.  
Cycling each valve through its complete range of motion 
(closed and open) ensures that the valve will function 
properly during a scram. The Frequency is in accordance 
with the Inservice Testing Program requirements.  

SR 3.1.8.3 

SR 3.1.8.3 is an integrated test of the SDV vent and drain 
valves to verify total system performance. After receipt of 
a simulated or actual scram signal, the closure of the SDV 
vent and drain valves is verified. The closure time of 
30 seconds after receipt of a scram signal is based on the 
bounding leakage case evaluated in the accident analysis 

(continued)
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SDV Vent and Drain Valves 
B 3.1.8

BASES -

SURVEILLANCE 
REQUIREMENTS

SR 3.1.8.3 (continued) 

(Ref. 3). Similarly, after receipt of a simulated or actual 
scram reset signal, the opening of the SDV vent and drain 
valves is verified. The LOGIC SYSTEM FUNCTIONAL TEST in 
LCO 3.3.1.1 and the scram time testing of control rods in 
LCO 3.1.3 overlap this Surveillance to provide complete 
testing of the assumed safety function. The 24 month 
Frequency is based on the need to perform 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 and analysis has shown these components pass the 
Surveillance when performed at the 24 month Frequency: 
therefore, the Frequency was concluded to be acceptable from 
a reliability standpoint.

REFERENCES 1. UFSAR, Section 3.5.5.2.  

2. 10 CFR 100.  

3. NUREG-0803, Generic Safety Evaluation Report Regarding 
Integrity of BWR Scram System Piping, August 1981.  

4. 10 CFR 50.36(c)(2)(ii).
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