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ATTN:  Document Control Desk 
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Washington, D.C.  20555-0001  
 

Sequoyah Nuclear Plant Units 1 and 2 
Renewed Facility Operating License Nos. DPR-77 and DPR-79 
NRC Docket Nos. 50-327 and 50-328 
 
Watts Bar Nuclear Plant, Units 1 and 2 
Facility Operating License Nos. NPF-90 and NPF-96 
NRC Docket Nos. 50-390 and 50-391  

 
 
Subject: Sequoyah Nuclear Plant Units 1 and 2, and Watts Bar Nuclear Plant Units 1 

and 2, Application to Revise Technical Specifications to Adopt TSTF-569, 
Revision 2, "Revise Response Time Testing Definition" (SQN-TS-20-06 and 
WBN-TS-20-08) 

 
In accordance with the provisions of Title 10 of the Code of Federal Regulations 
(10 CFR) 50.90, "Application for amendment of license, construction permit, or early site 
permit," Tennessee Valley Authority (TVA) is submitting a request for an amendment to 
Renewed Facility Operating License Nos. DPR-77 and DPR-79 for the Sequoyah Nuclear 
Plant (SQN) Units 1 and 2, respectively, and Facility Operating License Nos. NPF-90 and 
NPF-96 for the Watts Bar Nuclear Plant (WBN) Units 1 and 2, respectively. 
 
The proposed Technical Specification (TS) changes are consistent with the Nuclear Regulatory 
Commission (NRC)-approved Technical Specification Task Force (TSTF)-569, Revision 2, 
"Revise Response Time Testing Definition," which is an approved change to the Improved 
Standard Technical Specifications (ISTS).  The proposed amendment revises the SQN and 
WBN TS Definitions for Engineered Safety Feature (ESF) Response Time and Reactor Trip 
System (RTS) Response Time. 
 
The enclosure provides a description and assessment of the proposed change, a regulatory 
evaluation, and a discussion of environmental considerations.  Attachments 1 and 2 provide 
the existing TS pages marked to show the proposed changes.  Attachments 3 and 4 provide 
revised (clean) TS pages.  Attachments 5 and 6 provide existing TS Bases pages marked to 
show the proposed changes for information only. 
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TVA requests that the amendment be reviewed under the Consolidated Line Item Improvement 
Process (CLIIP).  Approval of the proposed amendment is requested within six months of 
completion of the NRC’s acceptance review.  Once approved, the amendment shall be 
implemented within 60 days. 
 
TVA has determined that there are no significant hazards considerations associated with the 
proposed change and that the TS change qualifies for a categorical exclusion from 
environmental review pursuant to the provisions of 10 CFR 51.22(c)(9).  In accordance with 
10 CFR 50.91, “Notice for Public Comment; State Consultation,” TVA is sending a copy of this 
letter and the enclosure to the Tennessee Department of Environment and Conservation. 
 
There are no new regulatory commitments associated with this submittal.  Please address 
any questions regarding this submittal to Gordon Williams, Senior Manager (Acting), Fleet 
Licensing, at 423-751-2687. 
 
I declare under penalty of perjury that the foregoing is true and correct.  Executed on this 
16th day of June 2020. 
 
Respectfully, 

 
James Barstow 
Vice President, Nuclear Regulatory Affairs & Support Services 
 
Enclosure: Description and Assessment 
 
 
cc: (with Enclosure): 
 

NRC Regional Administrator - Region II 
NRC Senior Resident Inspector - Sequoyah Nuclear Plant 
NRC Senior Resident Inspector – Watts Bar Nuclear Plant 
NRC Project Manager - Sequoyah Nuclear Plant 
NRC Project Manager – Watts Bar Nuclear Plant 
Division of Radiological Health - Tennessee Department of Environment and 

Conservation 
  



Enclosure 

CNL-20-018 E1 of 5 

Description and Assessment 
 

Subject: Sequoyah Nuclear Plant Units 1 and 2, and Watts Barr Nuclear Plant Units 1 
and 2, Application to Revise Technical Specifications to Adopt TSTF-569, 
Revision 2, "Revise Response Time Testing Definition" (SQN-TS-20-06 and 
WBN-TS-20-08) 

 
Table of Contents 

 
1.0 DESCRIPTION .................................................................................................................... 2 

2.0 ASSESSMENT .................................................................................................................... 2 

2.1 Applicability of Safety Evaluation ..................................................................................... 2 

2.2 Variations.......................................................................................................................... 2 

3.0 REGULATORY ANALYSIS ................................................................................................. 2 

3.1 No Significant Hazards Consideration Determination ..................................................... 2 

3.2 Conclusion ........................................................................................................................ 4 

4.0 ENVIRONMENTAL CONSIDERATION .............................................................................. 4 

 
ATTACHMENTS 
 1. Proposed TS Changes (Mark-Up) for SQN Units 1 and 2 
 2. Proposed TS Changes (Mark-Up) for WBN Units 1 and 2 
 3. Proposed TS Changes (Final Typed) for SQN Units 1 and 2 
 4. Proposed TS Changes (Final Typed) for WBN Units 1 and 2 
 5. Proposed TS Bases Page Changes (Mark-Ups) for SQN Units 1 and 2 (For Information 

Only) 
 6. Proposed TS Bases Page Changes (Mark-Ups) for WBN Units 1 and 2 (For Information 

Only) 
  



Enclosure 

CNL-20-018 E2 of 5 

1.0 DESCRIPTION 
 

Tennessee Valley Authority (TVA) requests adoption of TSTF-569, "Revise Response 
Time Testing Definition," which is an approved change to the Improved Standard 
Technical Specifications (ISTS), into the Sequoyah Nuclear Plant (SQN) Units 1 and 2, 
and Watts Bar Nuclear Plant (WBN) Units 1 and 2, Technical Specifications (TS).  The 
proposed amendment revises the TS Definitions for Engineered Safety Feature (ESF) 
Response Time and Reactor Trip System (RTS) Response Time. 
 

2.0 ASSESSMENT  
 
2.1 APPLICABILITY OF SAFETY EVALUATION 
 

TVA has reviewed the safety evaluation for TSTF-569 provided to the Technical 
Specifications Task Force in a letter dated August 14, 2019.  This review included a 
review of the NRC staff’s evaluation, as well as the information provided in TSTF-569.  
TVA has concluded that the justifications presented in TSTF-569 and the safety 
evaluation prepared by the NRC staff are applicable to SQN Units 1 and 2 and 
WBN Units 1 and 2 and justify this amendment for the incorporation of the changes to 
the SQN and WBN TS. 
 

2.2 VARIATIONS 
 

TVA is proposing the following variation from the TS changes described in the TSTF-569 
or the applicable parts of the NRC staff’s safety evaluation dated August 14, 2019. 
 
TSTF-569 and the NRC staff's safety evaluation refer to the 1977 and 1987 versions of 
IEEE Standard 338, "Criteria for the Periodic Surveillance Testing of Nuclear Power 
Generating Station Safety Systems," and the 2012 version titled, "IEEE Standard for 
Criteria for the Periodic Surveillance Testing of Nuclear Power Generating Station Safety 
Systems."  In the safety evaluation, the NRC staff found that replacement components 
will continue to perform the same design functions as the original components.  Further, 
the NRC staff found that the methodologies contained in TSTF-569 Attachment 1 
provide adequate criteria for ensuring that replacement components degraded response 
time issues or failures would be captured, and, as a result, conformance with the 
IEEE 338 design criteria is not affected.  SQN Units 1 and 2 are committed to the 1971 
version of IEEE Standard 338, which does not discuss response time testing.  However, 
response time testing is required by the SQN TS.  The staff's conclusion is equally 
applicable to the SQN implementation of TSTF-569 as the 1971 design criteria are not 
affected. 
 

3.0 REGULATORY ANALYSIS 
 

3.1 NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION 
 

Tennessee Valley Authority (TVA) requests adoption of TSTF-569, "Revise Response 
Time Testing Definition," which is an approved change to the Improved Standard 
Technical Specifications (ISTS), into the Sequoyah Nuclear Plant (SQN) Units 1 and 2, 
and Watts Bar Nuclear Plant (WBN) Units 1 and 2, Technical Specifications (TS).  The 
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proposed amendment revises the TS Definitions for Engineered Safety Feature (ESF) 
Response Time and Reactor Trip System (RTS) Response Time. 
 
TVA has evaluated whether or not a significant hazards consideration is involved 
with the proposed amendment(s) by focusing on the three standards set forth in 
Title 10 of the Code of Federal Regulations (10 CFR) 50.92, "Issuance of amendment," 
as discussed below: 
 
1. Does the proposed amendment involve a significant increase in the probability or 

consequence of an accident previously evaluated? 
 

Response: No. 
 

The proposed change revises the TS Definition of RTS and ESF instrumentation 
response time to permit the licensee to evaluate using a Nuclear Regulatory 
Commission (NRC)-approved methodology and apply a bounding response time for 
some components in lieu of measurement.  The requirement for the instrumentation 
to actuate within the response time assumed in the accident analysis is unaffected.   
 
The response time associated with the RTS and ESF instrumentation is not an 
initiator of any accident.  Therefore, the proposed change has no significant effect on 
the probability of any accident previously evaluated. 
 
The affected RTS and ESF instrumentation are assumed to actuate their respective 
components within the required response time to mitigate accidents previously 
evaluated.  Revising the TS definition for RTS and ESF instrumentation response 
times to allow an NRC-approved methodology for verifying response time for some 
components does not alter the surveillance requirements that verify the RTS and 
ESF instrumentation response times are within the required limits.  As such, the TS 
will continue to assure that the RTS and ESF instrumentation actuate their 
associated components within the specified response time to accomplish the 
required safety functions assumed in the accident analyses.  Therefore, the 
assumptions used in any accidents previously evaluated are unchanged and there is 
no significant increase in the consequences. 
 
Therefore, the proposed change does not involve a significant increase in the 
probability or consequences of an accident previously evaluated. 
 

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

 
Response: No. 
 
The proposed change revises the TS Definition of RTS and ESF instrumentation 
response time to permit the licensee to evaluate using an NRC-approved 
methodology and apply a bounding response time for some components in lieu of 
measurement.  The proposed change does not involve a physical alteration of the 
plant (i.e., no new or different type of equipment will be installed).  The proposed 
change does not alter any assumptions made in the safety analyses.  The proposed 
change does not alter the limiting conditions for operation for the RTS or ESF 
instrumentation, nor does it change the Surveillance Requirement to verify the RTS 
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and ESF instrumentation response times are within the required limits.  As such, the 
proposed change does not alter the operability requirements for the RTS and ESF 
instrumentation, and therefore, does not introduce any new failure modes. 
 
Therefore, the proposed change does not create the possibility of a new or different 
kind of accident from any accident previously evaluated. 

 
3. Does the proposed amendment involve a significant reduction in a margin of safety? 

 
Response: No. 
 
The proposed change revises the TS Definition of RTS and ESF instrumentation 
response time to permit the licensee to evaluate using an NRC-approved 
methodology and apply a bounding response time for some components in lieu of 
measurement.  The proposed change has no effect on the required RTS and ESF 
instrumentation response times or setpoints assumed in the safety analyses and the 
TS requirements to verify those response times and setpoints.  The proposed 
change does not alter any Safety Limits or analytical limits in the safety analysis.  
The proposed change does not alter the TS operability requirements for the RTS and 
ESF instrumentation.  The RTS and ESF instrumentation actuation of the required 
systems and components at the required setpoints and within the specified response 
times will continue to accomplish the design basis safety functions of the associated 
systems and components in the same manner as before.  As such, the RTS and 
ESF instrumentation will continue to perform the required safety functions as 
assumed in the safety analyses for all previously evaluated accidents. 
 
Therefore, the proposed change does not involve a significant reduction in a margin 
of safety. 
 

Based on the above, TVA concludes that the proposed change presents no significant 
hazards consideration under the standards set forth in 10 CFR 50.92(c), and, 
accordingly, a finding of "no significant hazards consideration" is justified. 
 

3.2 CONCLUSION 
 

In conclusion, based on the considerations discussed above, (1) there is reasonable 
assurance that the health and safety of the public will not be endangered by operation in 
the proposed manner, (2) such activities will be conducted in compliance with the 
Commission’s regulations, and (3) the issuance of the amendment will not be inimical to 
the common defense and security or to the health and safety of the public. 

 
4.0 ENVIRONMENTAL CONSIDERATION 

 
The proposed change would change a requirement with respect to installation or use of 
a facility component located within the restricted area, as defined in 10 CFR 20, or would 
change an inspection or surveillance requirement.  However, the proposed change does 
not involve (i) a significant hazards consideration, (ii) a significant change in the types or 
significant increase in the amounts of any effluents that maybe released offsite, or (iii) a 
significant increase in individual or cumulative occupational radiation exposure.  
Accordingly, the proposed change meets the eligibility criterion for categorical exclusion 
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set forth in 10 CFR 51.22(c)(9).  Therefore, pursuant to 10 CFR 51.22(b), no 
environmental impact statement or environmental assessment need be prepared in 
connection with the proposed change. 
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Proposed TS Changes (Mark-Up) for SQN Units 1 and 2 

 
  



Definitions 
1.1 

SEQUOYAH – UNIT 1 1.1-3 Amendment  334, XXX  

1.1  Definitions 

ENGINEERED SAFETY  The ESF RESPONSE TIME shall be that time interval from 
FEATURE (ESF) RESPONSE  when the monitored parameter exceeds its actuation 
TIME setpoint at the channel sensor until the ESF equipment is 

capable of performing its safety function (i.e., the valves 
travel to their required positions, pump discharge pressures 
reach their required values, etc.).  Times shall include diesel 
generator starting and sequence loading delays, where 
applicable.  The response time may be measured by means 
of any series of sequential, overlapping, or total steps so that 
the entire response time is measured.  In lieu of 
measurement, response time may be verified for selected 
components provided that the components and methodology 
for verification have been previously reviewed and approved 
by the NRC, or the components have been evaluated in 
accordance with an NRC approved methodology. 

LEAKAGE LEAKAGE shall be: 

a. Identified LEAKAGE

1. LEAKAGE, such as that from pump seals or valve
packing (except reactor coolant pump (RCP) seal
water injection or leakoff), that is captured and
conducted to collection systems or a sump or
collecting tank;

2. LEAKAGE into the containment atmosphere from
sources that are both specifically located and
known either not to interfere with the operation of
leakage detection systems or not to be pressure
boundary LEAKAGE; or

3. Reactor Coolant System (RCS) LEAKAGE
through a steam generator to the Secondary
System (primary to secondary LEAKAGE);

b. Unidentified LEAKAGE

All LEAKAGE (except RCP seal water injection or
leakoff) that is not identified LEAKAGE; and

c. Pressure Boundary LEAKAGE

LEAKAGE (except primary to secondary LEAKAGE)
through a nonisolable fault in an RCS component body,
pipe wall, or vessel wall.



Definitions 
1.1 

SEQUOYAH – UNIT 1 1.1-5 

1.1  Definitions 

QUADRANT POWER TILT QPTR shall be the ratio of the maximum upper excore 
RATIO (QPTR) detector calibrated output to the average of the upper excore 

detector calibrated outputs, or the ratio of the maximum lower 
excore detector calibrated output to the average of the lower 
excore detector calibrated outputs, whichever is greater. 

RATED THERMAL POWER RTP shall be a total reactor core heat transfer rate to the 
(RTP) reactor coolant of 3455 MWt. 

REACTOR TRIP SYSTEM  The RTS RESPONSE TIME shall be that time interval from 
(RTS) RESPONSE TIME when the monitored parameter exceeds its RTS trip setpoint 

at the channel sensor until loss of stationary gripper coil 
voltage.  The response time may be measured by means of 
any series of sequential, overlapping, or total steps so that 
the entire response time is measured.  In lieu of 
measurement, response time may be verified for selected 
components provided that the components and methodology 
for verification have been previously reviewed and approved 
by the NRC, or the components have been evaluated in 
accordance with an NRC approved methodology. 

SHUTDOWN MARGIN (SDM) SDM shall be the instantaneous amount of reactivity by 
which the reactor is subcritical or would be subcritical from its 
present condition assuming: 

a. All rod cluster control assemblies (RCCAs) are fully
inserted except for the single RCCA of highest reactivity
worth, which is assumed to be fully withdrawn.  With
any RCCA not capable of being fully inserted, the
reactivity worth of the RCCA must be accounted for in
the determination of SDM; and

b. In MODES 1 and 2, the fuel and moderator
temperatures are changed to the nominal zero power
design level.

SLAVE RELAY TEST A SLAVE RELAY TEST shall consist of energizing all slave 
relays in the channel required for channel OPERABILITY and 
verifying the OPERABILITY of each required slave relay.  
The SLAVE RELAY TEST shall include a continuity check of 
associated required testable actuation devices.  The SLAVE 
RELAY TEST may be performed by means of any series of 
sequential, overlapping, or total steps. 

Amendment  334, XXX  



Definitions 
1.1 

SEQUOYAH – UNIT 2 1.1-3 

1.1  Definitions 

ENGINEERED SAFETY  The ESF RESPONSE TIME shall be that time interval from 
FEATURE (ESF) RESPONSE  when the monitored parameter exceeds its actuation 
TIME setpoint at the channel sensor until the ESF equipment is 

capable of performing its safety function (i.e., the valves 
travel to their required positions, pump discharge pressures 
reach their required values, etc.).  Times shall include diesel 
generator starting and sequence loading delays, where 
applicable.  The response time may be measured by means 
of any series of sequential, overlapping, or total steps so that 
the entire response time is measured.  In lieu of 
measurement, response time may be verified for selected 
components provided that the components and methodology 
for verification have been previously reviewed and approved 
by the NRC, or the components have been evaluated in 
accordance with an NRC approved methodology. 

LEAKAGE LEAKAGE shall be: 

a. Identified LEAKAGE

1. LEAKAGE, such as that from pump seals or valve
packing (except reactor coolant pump (RCP) seal
water injection or leakoff), that is captured and
conducted to collection systems or a sump or
collecting tank;

2. LEAKAGE into the containment atmosphere from
sources that are both specifically located and
known either not to interfere with the operation of
leakage detection systems or not to be pressure
boundary LEAKAGE; or

3. Reactor Coolant System (RCS) LEAKAGE
through a steam generator to the Secondary
System (primary to secondary LEAKAGE);

b. Unidentified LEAKAGE

All LEAKAGE (except RCP seal water injection or
leakoff) that is not identified LEAKAGE; and

c. Pressure Boundary LEAKAGE

LEAKAGE (except primary to secondary LEAKAGE)
through a nonisolable fault in an RCS component body,
pipe wall, or vessel wall.

Amendment  327, XXX  



Definitions 
1.1 

SEQUOYAH – UNIT 2 1.1-5 

1.1  Definitions 

QUADRANT POWER TILT QPTR shall be the ratio of the maximum upper excore 
RATIO (QPTR) detector calibrated output to the average of the upper excore 

detector calibrated outputs, or the ratio of the maximum lower 
excore detector calibrated output to the average of the lower 
excore detector calibrated outputs, whichever is greater. 

RATED THERMAL POWER RTP shall be a total reactor core heat transfer rate to the 
(RTP) reactor coolant of 3455 MWt. 

REACTOR TRIP SYSTEM  The RTS RESPONSE TIME shall be that time interval from 
(RTS) RESPONSE TIME when the monitored parameter exceeds its RTS trip setpoint 

at the channel sensor until loss of stationary gripper coil 
voltage.  The response time may be measured by means of 
any series of sequential, overlapping, or total steps so that 
the entire response time is measured.  In lieu of 
measurement, response time may be verified for selected 
components provided that the components and methodology 
for verification have been previously reviewed and approved 
by the NRC, or the components have been evaluated in 
accordance with an NRC approved methodology. 

SHUTDOWN MARGIN (SDM) SDM shall be the instantaneous amount of reactivity by 
which the reactor is subcritical or would be subcritical from its 
present condition assuming: 

a. All rod cluster control assemblies (RCCAs) are fully
inserted except for the single RCCA of highest reactivity
worth, which is assumed to be fully withdrawn.  With
any RCCA not capable of being fully inserted, the
reactivity worth of the RCCA must be accounted for in
the determination of SDM; and

b. In MODES 1 and 2, the fuel and moderator
temperatures are changed to the nominal zero power
design level.

SLAVE RELAY TEST A SLAVE RELAY TEST shall consist of energizing all slave 
relays in the channel required for channel OPERABILITY and 
verifying the OPERABILITY of each required slave relay.  
The SLAVE RELAY TEST shall include a continuity check of 
associated required testable actuation devices.  The SLAVE 
RELAY TEST may be performed by means of any series of 
sequential, overlapping, or total steps. 

Amendment  327, XXX  
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Proposed TS Changes (Mark-Up) for WBN Units 1 and 2 



Definitions
1.1

1.1  Definitions (continued) 

(continued)

Watts Bar-Unit 1 1.1-3

Ē—AVERAGE Ē shall be the average (weighted in proportion to the  
DISINTEGRATION ENERGY concentration of each radionuclide in the reactor coolant at the 

time of sampling) of the sum of the average beta and gamma 
energies per disintegration (in MeV) for isotopes, other than 
iodines, with half lives > 15 minutes, making up at least 95% of 
the total noniodine activity in the coolant. 

ENGINEERED SAFETY  The ESF RESPONSE TIME shall be that time interval from  
FEATURE (ESF) RESPONSE when the monitored parameter exceeds its ESF actuation  
TIME setpoint at the channel sensor until the ESF equipment is 

capable of performing its safety function (i.e., the valves travel to 
their required positions, pump discharge pressures reach their 
required values, etc.).  Times shall include diesel generator 
starting and sequence loading delays, where applicable.  The 
response time may be measured by means of any series of 
sequential, overlapping, or total steps so that the entire response 
time is measured.  In lieu of measurement, response time may 
be verified for selected components provided that the 
components and the methodology for verification have been 
previously reviewed and approved by the NRC, or the 
components have been evaluated in accordance with an NRC 
approved methodology. 

La The maximum allowable primary containment leakage rate, La, 
shall be .25% of primary containment air weight per day at the 
calculated peak containment pressure (Pa). 

LEAKAGE LEAKAGE shall be: 

a. Identified LEAKAGE

1. LEAKAGE, such as that from pump
seals or valve packing (except reactor
coolant pump (RCP) seal water injection
or leakoff), that is captured and
conducted to collection systems or a
sump or collecting tank;

2. LEAKAGE into the containment
atmosphere from sources that are both
specifically located and known either not
to interfere with the operation of leakage
detection systems or not to be pressure
boundary LEAKAGE; or

Amendment 24, XX



Definitions
1.1

1.1  Definitions (continued) 

(continued)

Watts Bar - Unit 1 1.1-5

PHYSICS TESTS a. Described in Chapter 14, Initial Test Program of the
(continued) FSAR;

b. Authorized under the provisions of 10 CFR 50.59; or

c. Otherwise approved by the Nuclear Regulatory
Commission.

PRESSURE AND The PTLR is the unit specific document that provides the 
TEMPERATURE LIMITS RCS pressure and temperature limits for heatup, cooldown, 
REPORT low temperature operation, criticality, and hydrostatic testing as 

well as heatup and cooldown rates for the current reactor vessel 
fluence period.  These pressure and temperature limits shall be 
determined for each fluence period in accordance with 
Specification 5.9.6.  Plant operation within these operating limits 
is addressed in LCO 3.4.3, "RCS Pressure and Temperature 
(P/T) Limits," and LCO 3.4.12, "Cold Overpressure Mitigation 
System (COMS)." 

QUADRANT POWER TILT QPTR shall be the ratio of the maximum upper excore  
RATIO (QPTR)  detector calibrated output to the average of the upper excore 

detector calibrated outputs, or the ratio of the maximum lower 
excore detector calibrated output to the average of the lower 
excore detector calibrated outputs, whichever is greater. 

RATED THERMAL POWER RTP shall be a total reactor core heat transfer rate to  
(RTP) the reactor coolant of 3459 MWt. 

REACTOR TRIP The RTS RESPONSE TIME shall be that time interval from 
SYSTEM (RTS) RESPONSE when the monitored parameter exceeds its RTS trip setpoint  
TIME at the channel sensor until loss of stationary gripper coil voltage.  

The response time may be measured by means of any series of 
sequential, overlapping, or total steps so that the entire response 
time is measured.  In lieu of measurement, response time may 
be verified for selected components provided that the 
components and the methodology for verification have been 
previously reviewed and approved by the NRC, or the 
components have been evaluated in accordance with an NRC 
approved methodology. 

SHUTDOWN MARGIN (SDM) SDM shall be the instantaneous amount of reactivity by which 
the reactor is subcritical or would be subcritical from its present 
condition assuming: 

Amendment 24, 31, XX



Definitions
1.1

1.1  Definitions  (continued) 

(continued) 
Watts Bar - Unit 2 1.1-3

Ē - AVERAGE 
DISINTEGRATION ENERGY

Ē shall be the average (weighted in proportion to the 
concentration of each radionuclide in the reactor coolant at 
the time of sampling) of the sum of the average beta and 
gamma energies per disintegration (in MeV) for isotopes, 
other than iodines, with half lives > 15 minutes, making up at 
least 95% of the total noniodine activity in the coolant. 

ENGINEERED SAFETY 
FEATURE (ESF) RESPONSE 
TIME 

The ESF RESPONSE TIME shall be that time interval from 
when the monitored parameter exceeds its ESF actuation 
setpoint at the channel sensor until the ESF equipment is 
capable of performing its safety function (i.e., the valves 
travel to their required positions, pump discharge pressures 
reach their required values, etc.).  Times shall include diesel 
generator starting and sequence loading delays, where 
applicable.  The response time may be measured by means 
of any series of sequential, overlapping, or total steps so that 
the entire response time is measured.  In lieu of 
measurement, response time may be verified for selected 
components provided that the components and the 
methodology for verification have been previously reviewed 
and approved by the NRC, or the components have been 
evaluated in accordance with an NRC approved 
methodology. 

La The maximum allowable primary containment leakage rate, 
La, shall be .25% of primary containment air weight per day at 
the calculated peak containment pressure (Pa). 

Amendment XX

rdwells0
Line



Definitions
1.1

1.1  Definitions  (continued) 

(continued) 
Watts Bar - Unit 2 1.1-6

QUADRANT POWER TILT 
RATIO (QPTR) 

QPTR shall be the ratio of the maximum upper excore 
detector calibrated output to the average of the upper excore 
detector calibrated outputs, or the ratio of the maximum lower 
excore detector calibrated output to the average of the lower 
excore detector calibrated outputs, whichever is greater. 

RATED THERMAL POWER 
(RTP) 

RTP shall be a total reactor core heat transfer rate to the 
reactor coolant of 3411 MWt. 

REACTOR TRIP SYSTEM 
(RTS) RESPONSE TIME 

The RTS RESPONSE TIME shall be that time interval from 
when the monitored parameter exceeds its RTS trip setpoint 
at the channel sensor until loss of stationary gripper coil 
voltage.  The response time may be measured by means of 
any series of sequential, overlapping, or total steps so that 
the entire response time is measured.  In lieu of 
measurement, response time may be verified for selected 
components provided that the components and the 
methodology for verification have been previously reviewed 
and approved by the NRC, or the components have been 
evaluated in accordance with an NRC approved 
methodology. 

SHUTDOWN MARGIN (SDM) SDM shall be the instantaneous amount of reactivity by which 
the reactor is subcritical or would be subcritical from its 
present condition assuming: 

a. All rod cluster control assemblies (RCCAs) are fully
inserted except for the single RCCA of highest reactivity
worth, which is assumed to be fully withdrawn.  With any
RCCA not capable of being fully inserted, the reactivity
worth of the RCCA must be accounted for in the
determination of SDM; and

b. In MODES 1 and 2, the fuel and moderator temperatures
are changed to the nominal zero power design level.

SLAVE RELAY TEST A SLAVE RELAY TEST shall consist of energizing each slave 
relay and verifying the OPERABILITY of each slave relay.  
The SLAVE RELAY TEST shall include, as a minimum, a 
continuity check of associated testable actuation devices. 

Amendment XX

rdwells0
Line
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Attachment 3 

Proposed TS Changes (Final Typed) for SQN Units 1 and 2 



Definitions 
1.1 

SEQUOYAH – UNIT 1 1.1-3 Amendment 334, XXX   

1.1  Definitions 

ENGINEERED SAFETY  The ESF RESPONSE TIME shall be that time interval from 
FEATURE (ESF) RESPONSE  when the monitored parameter exceeds its actuation 
TIME setpoint at the channel sensor until the ESF equipment is 

capable of performing its safety function (i.e., the valves 
travel to their required positions, pump discharge pressures 
reach their required values, etc.).  Times shall include diesel 
generator starting and sequence loading delays, where 
applicable.  The response time may be measured by means 
of any series of sequential, overlapping, or total steps so that 
the entire response time is measured.  In lieu of 
measurement, response time may be verified for selected 
components provided that the components and methodology 
for verification have been previously reviewed and approved 
by the NRC, or the components have been evaluated in 
accordance with an NRC approved methodology. 

LEAKAGE LEAKAGE shall be: 

a. Identified LEAKAGE

1. LEAKAGE, such as that from pump seals or valve
packing (except reactor coolant pump (RCP) seal
water injection or leakoff), that is captured and
conducted to collection systems or a sump or
collecting tank;

2. LEAKAGE into the containment atmosphere from
sources that are both specifically located and
known either not to interfere with the operation of
leakage detection systems or not to be pressure
boundary LEAKAGE; or

3. Reactor Coolant System (RCS) LEAKAGE
through a steam generator to the Secondary
System (primary to secondary LEAKAGE);

b. Unidentified LEAKAGE

All LEAKAGE (except RCP seal water injection or
leakoff) that is not identified LEAKAGE; and

c. Pressure Boundary LEAKAGE

LEAKAGE (except primary to secondary LEAKAGE)
through a nonisolable fault in an RCS component body,
pipe wall, or vessel wall.



Definitions 
1.1 

SEQUOYAH – UNIT 1 1.1-5 

1.1  Definitions 

QUADRANT POWER TILT QPTR shall be the ratio of the maximum upper excore 
RATIO (QPTR) detector calibrated output to the average of the upper excore 

detector calibrated outputs, or the ratio of the maximum lower 
excore detector calibrated output to the average of the lower 
excore detector calibrated outputs, whichever is greater. 

RATED THERMAL POWER RTP shall be a total reactor core heat transfer rate to the 
(RTP) reactor coolant of 3455 MWt. 

REACTOR TRIP SYSTEM  The RTS RESPONSE TIME shall be that time interval from 
(RTS) RESPONSE TIME when the monitored parameter exceeds its RTS trip setpoint 

at the channel sensor until loss of stationary gripper coil 
voltage.  The response time may be measured by means of 
any series of sequential, overlapping, or total steps so that 
the entire response time is measured.  In lieu of 
measurement, response time may be verified for selected 
components provided that the components and methodology 
for verification have been previously reviewed and approved 
by the NRC, or the components have been evaluated in 
accordance with an NRC approved methodology. 

SHUTDOWN MARGIN (SDM) SDM shall be the instantaneous amount of reactivity by 
which the reactor is subcritical or would be subcritical from its 
present condition assuming: 

a. All rod cluster control assemblies (RCCAs) are fully
inserted except for the single RCCA of highest reactivity
worth, which is assumed to be fully withdrawn.  With
any RCCA not capable of being fully inserted, the
reactivity worth of the RCCA must be accounted for in
the determination of SDM; and

b. In MODES 1 and 2, the fuel and moderator
temperatures are changed to the nominal zero power
design level.

SLAVE RELAY TEST A SLAVE RELAY TEST shall consist of energizing all slave 
relays in the channel required for channel OPERABILITY and 
verifying the OPERABILITY of each required slave relay.  
The SLAVE RELAY TEST shall include a continuity check of 
associated required testable actuation devices.  The SLAVE 
RELAY TEST may be performed by means of any series of 
sequential, overlapping, or total steps. 

Amendment 334, XXX   



Definitions 
1.1 

SEQUOYAH – UNIT 2 1.1-3 

1.1  Definitions 

ENGINEERED SAFETY  The ESF RESPONSE TIME shall be that time interval from 
FEATURE (ESF) RESPONSE  when the monitored parameter exceeds its actuation 
TIME setpoint at the channel sensor until the ESF equipment is 

capable of performing its safety function (i.e., the valves 
travel to their required positions, pump discharge pressures 
reach their required values, etc.).  Times shall include diesel 
generator starting and sequence loading delays, where 
applicable.  The response time may be measured by means 
of any series of sequential, overlapping, or total steps so that 
the entire response time is measured.  In lieu of 
measurement, response time may be verified for selected 
components provided that the components and methodology 
for verification have been previously reviewed and approved 
by the NRC, or the components have been evaluated in 
accordance with an NRC approved methodology. 

LEAKAGE LEAKAGE shall be: 

a. Identified LEAKAGE

1. LEAKAGE, such as that from pump seals or valve
packing (except reactor coolant pump (RCP) seal
water injection or leakoff), that is captured and
conducted to collection systems or a sump or
collecting tank;

2. LEAKAGE into the containment atmosphere from
sources that are both specifically located and
known either not to interfere with the operation of
leakage detection systems or not to be pressure
boundary LEAKAGE; or

3. Reactor Coolant System (RCS) LEAKAGE
through a steam generator to the Secondary
System (primary to secondary LEAKAGE);

b. Unidentified LEAKAGE

All LEAKAGE (except RCP seal water injection or
leakoff) that is not identified LEAKAGE; and

c. Pressure Boundary LEAKAGE

LEAKAGE (except primary to secondary LEAKAGE)
through a nonisolable fault in an RCS component body,
pipe wall, or vessel wall.

Amendment 327, XXX   



Definitions 
1.1 

SEQUOYAH – UNIT 2 1.1-5 

1.1  Definitions 

QUADRANT POWER TILT QPTR shall be the ratio of the maximum upper excore 
RATIO (QPTR) detector calibrated output to the average of the upper excore 

detector calibrated outputs, or the ratio of the maximum lower 
excore detector calibrated output to the average of the lower 
excore detector calibrated outputs, whichever is greater. 

RATED THERMAL POWER RTP shall be a total reactor core heat transfer rate to the 
(RTP) reactor coolant of 3455 MWt. 

REACTOR TRIP SYSTEM  The RTS RESPONSE TIME shall be that time interval from 
(RTS) RESPONSE TIME when the monitored parameter exceeds its RTS trip setpoint 

at the channel sensor until loss of stationary gripper coil 
voltage.  The response time may be measured by means of 
any series of sequential, overlapping, or total steps so that 
the entire response time is measured.  In lieu of 
measurement, response time may be verified for selected 
components provided that the components and methodology 
for verification have been previously reviewed and approved 
by the NRC, or the components have been evaluated in 
accordance with an NRC approved methodology. 

SHUTDOWN MARGIN (SDM) SDM shall be the instantaneous amount of reactivity by 
which the reactor is subcritical or would be subcritical from its 
present condition assuming: 

a. All rod cluster control assemblies (RCCAs) are fully
inserted except for the single RCCA of highest reactivity
worth, which is assumed to be fully withdrawn.  With
any RCCA not capable of being fully inserted, the
reactivity worth of the RCCA must be accounted for in
the determination of SDM; and

b. In MODES 1 and 2, the fuel and moderator
temperatures are changed to the nominal zero power
design level.

SLAVE RELAY TEST A SLAVE RELAY TEST shall consist of energizing all slave 
relays in the channel required for channel OPERABILITY and 
verifying the OPERABILITY of each required slave relay.  
The SLAVE RELAY TEST shall include a continuity check of 
associated required testable actuation devices.  The SLAVE 
RELAY TEST may be performed by means of any series of 
sequential, overlapping, or total steps. 

Amendment 327, XXX   
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Definitions
1.1

1.1  Definitions (continued) 

(continued)

Watts Bar-Unit 1 1.1-3 Amendment 24, XX

Ē—AVERAGE Ē shall be the average (weighted in proportion to the  
DISINTEGRATION ENERGY concentration of each radionuclide in the reactor coolant at the 

time of sampling) of the sum of the average beta and gamma 
energies per disintegration (in MeV) for isotopes, other than 
iodines, with half lives > 15 minutes, making up at least 95% of 
the total noniodine activity in the coolant. 

ENGINEERED SAFETY  The ESF RESPONSE TIME shall be that time interval from  
FEATURE (ESF) RESPONSE when the monitored parameter exceeds its ESF actuation  
TIME setpoint at the channel sensor until the ESF equipment is 

capable of performing its safety function (i.e., the valves travel to 
their required positions, pump discharge pressures reach their 
required values, etc.).  Times shall include diesel generator 
starting and sequence loading delays, where applicable.  The 
response time may be measured by means of any series of 
sequential, overlapping, or total steps so that the entire response 
time is measured.  In lieu of measurement, response time may 
be verified for selected components provided that the 
components and the methodology for verification have been 
previously reviewed and approved by the NRC, or the 
components have been evaluated in accordance with an NRC 
approved methodology. 

La The maximum allowable primary containment leakage rate, La, 
shall be .25% of primary containment air weight per day at the 
calculated peak containment pressure (Pa). 

LEAKAGE LEAKAGE shall be: 

a. Identified LEAKAGE

1. LEAKAGE, such as that from pump
seals or valve packing (except reactor
coolant pump (RCP) seal water injection
or leakoff), that is captured and
conducted to collection systems or a
sump or collecting tank;

2. LEAKAGE into the containment
atmosphere from sources that are both
specifically located and known either not
to interfere with the operation of leakage
detection systems or not to be pressure
boundary LEAKAGE; or



Definitions
1.1

1.1  Definitions (continued) 

(continued)

Watts Bar - Unit 1 1.1-5

PHYSICS TESTS a. Described in Chapter 14, Initial Test Program of the
(continued) FSAR;

b. Authorized under the provisions of 10 CFR 50.59; or

c. Otherwise approved by the Nuclear Regulatory
Commission.

PRESSURE AND The PTLR is the unit specific document that provides the 
TEMPERATURE LIMITS RCS pressure and temperature limits for heatup, cooldown, 
REPORT low temperature operation, criticality, and hydrostatic testing as 

well as heatup and cooldown rates for the current reactor vessel 
fluence period.  These pressure and temperature limits shall be 
determined for each fluence period in accordance with 
Specification 5.9.6.  Plant operation within these operating limits 
is addressed in LCO 3.4.3, "RCS Pressure and Temperature 
(P/T) Limits," and LCO 3.4.12, "Cold Overpressure Mitigation 
System (COMS)." 

QUADRANT POWER TILT QPTR shall be the ratio of the maximum upper excore  
RATIO (QPTR)  detector calibrated output to the average of the upper excore 

detector calibrated outputs, or the ratio of the maximum lower 
excore detector calibrated output to the average of the lower 
excore detector calibrated outputs, whichever is greater. 

RATED THERMAL POWER RTP shall be a total reactor core heat transfer rate to  
(RTP) the reactor coolant of 3459 MWt. 

REACTOR TRIP The RTS RESPONSE TIME shall be that time interval from 
SYSTEM (RTS) RESPONSE when the monitored parameter exceeds its RTS trip setpoint  
TIME at the channel sensor until loss of stationary gripper coil voltage.  

The response time may be measured by means of any series of 
sequential, overlapping, or total steps so that the entire response 
time is measured.  In lieu of measurement, response time may 
be verified for selected components provided that the 
components and the methodology for verification have been 
previously reviewed and approved by the NRC, or the 
components have been evaluated in accordance with an NRC 
approved methodology. 

SHUTDOWN MARGIN (SDM) SDM shall be the instantaneous amount of reactivity by which 
the reactor is subcritical or would be subcritical from its present 
condition assuming: 

Amendment 24, 31, XX



Definitions
1.1

1.1  Definitions  (continued) 

(continued) 
Watts Bar - Unit 2 1.1-3

Ē - AVERAGE 
DISINTEGRATION ENERGY

Ē shall be the average (weighted in proportion to the 
concentration of each radionuclide in the reactor coolant at 
the time of sampling) of the sum of the average beta and 
gamma energies per disintegration (in MeV) for isotopes, 
other than iodines, with half lives > 15 minutes, making up at 
least 95% of the total noniodine activity in the coolant. 

ENGINEERED SAFETY 
FEATURE (ESF) RESPONSE 
TIME 

The ESF RESPONSE TIME shall be that time interval from 
when the monitored parameter exceeds its ESF actuation 
setpoint at the channel sensor until the ESF equipment is 
capable of performing its safety function (i.e., the valves 
travel to their required positions, pump discharge pressures 
reach their required values, etc.).  Times shall include diesel 
generator starting and sequence loading delays, where 
applicable.  The response time may be measured by means 
of any series of sequential, overlapping, or total steps so that 
the entire response time is measured.  In lieu of 
measurement, response time may be verified for selected 
components provided that the components and the 
methodology for verification have been previously reviewed 
and approved by the NRC, or the components have been 
evaluated in accordance with an NRC approved 
methodology. 

La The maximum allowable primary containment leakage rate, 
La, shall be .25% of primary containment air weight per day at 
the calculated peak containment pressure (Pa). 

Amendment XX

rdwells0
Line



Definitions
1.1

1.1  Definitions  (continued) 

(continued) 
Watts Bar - Unit 2 1.1-6

QUADRANT POWER TILT 
RATIO (QPTR) 

QPTR shall be the ratio of the maximum upper excore 
detector calibrated output to the average of the upper excore 
detector calibrated outputs, or the ratio of the maximum lower 
excore detector calibrated output to the average of the lower 
excore detector calibrated outputs, whichever is greater. 

RATED THERMAL POWER 
(RTP) 

RTP shall be a total reactor core heat transfer rate to the 
reactor coolant of 3411 MWt. 

REACTOR TRIP SYSTEM 
(RTS) RESPONSE TIME 

The RTS RESPONSE TIME shall be that time interval from 
when the monitored parameter exceeds its RTS trip setpoint 
at the channel sensor until loss of stationary gripper coil 
voltage.  The response time may be measured by means of 
any series of sequential, overlapping, or total steps so that 
the entire response time is measured.  In lieu of 
measurement, response time may be verified for selected 
components provided that the components and the 
methodology for verification have been previously reviewed 
and approved by the NRC, or the components have been 
evaluated in accordance with an NRC approved 
methodology. 

SHUTDOWN MARGIN (SDM) SDM shall be the instantaneous amount of reactivity by which 
the reactor is subcritical or would be subcritical from its 
present condition assuming: 

a. All rod cluster control assemblies (RCCAs) are fully
inserted except for the single RCCA of highest reactivity
worth, which is assumed to be fully withdrawn.  With any
RCCA not capable of being fully inserted, the reactivity
worth of the RCCA must be accounted for in the
determination of SDM; and

b. In MODES 1 and 2, the fuel and moderator temperatures
are changed to the nominal zero power design level.

SLAVE RELAY TEST A SLAVE RELAY TEST shall consist of energizing each slave 
relay and verifying the OPERABILITY of each slave relay.  
The SLAVE RELAY TEST shall include, as a minimum, a 
continuity check of associated testable actuation devices. 

Amendment XX

rdwells0
Line



CNL-20-018 

Attachment 5 

Proposed TS Bases Page Changes (Mark-Ups) for SQN Units 1 and 2 (For Information Only) 



RTS Instrumentation 
B 3.3.1 

SEQUOYAH – UNIT 1 B 3.3.1-54 Revision 45, Amendment XXX 

BASES 

SURVEILLANCE REQUIREMENTS  (continued) 

channel.  Allocations for sensor response times may be obtained from: 
(1) historical records based on acceptable response time tests (hydraulic,
noise, or power interrupt tests), (2) in place, onsite, or offsite (e.g.,
vendor) test measurements, or (3) utilizing vendor engineering
specifications.  WCAP-13632-P-A, Revision 2, "Elimination of Pressure
Sensor Response Time Testing Requirements," (Ref. 10) provides the
basis and methodology for using allocated sensor response times in the
overall verification of the channel response time for specific sensors
identified in the WCAP.  Response time verification for other sensor types
must be demonstrated by test.

WCAP-14036-P, Revision 1, "Elimination of Periodic Protection Channel 
Response Time Tests," (Ref. 13) provides the basis and methodology for 
using allocated signal processing and actuation logic response times in 
the overall verification of the protection system channel response time.  
The allocations for sensor, signal conditioning, and actuation logic 
response times must be verified prior to placing the component in 
operational service and re-verified following maintenance that may 
adversely affect response time.  In general, electrical repair work does not 
impact response time provided the parts used for repair are of the same 
type and value.  Specific components identified in the WCAP may be 
replaced without verification testing.  One example where response time 
could be affected is replacing the sensing assembly of a transmitter. 

The response time may be verified for components that replace the 
components that were previously evaluated in Ref. 10 and Ref. 13, 
provided that the components have been evaluated in accordance with 
the NRC approved methodology as discussed in Attachment 1 to 
TSTF-569, “Methodology to Eliminate Pressure Sensor and Protection 
Channel (for Westinghouse Plants only) Response Time Testing,” 
(Ref. 15). 

The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.3.1.14 is modified by a Note stating that neutron detectors are 
excluded from RTS RESPONSE TIME testing.  This Note is necessary 
because of the difficulty in generating an appropriate detector input 
signal.  Excluding the detectors is acceptable because the principles of 
detector operation ensure a virtually instantaneous response. 



RTS Instrumentation 
B 3.3.1 

SEQUOYAH – UNIT 1 B 3.3.1-55 Revision 45, Amendment XXX 

BASES 

REFERENCES 1. Regulatory Guide 1.105, Revision 3, "Setpoints for Safety Related
Instrumentation."

2. UFSAR, Chapter 7.

3. UFSAR, Chapter 6.

4. UFSAR, Chapter 15.

5. IEEE-279-1971.

6. 10 CFR 50.49.

7. Calculation SQN-EEB-PL&S, Precautions, Limitations, and Setpoints
for NSSS.

8. WCAP-14333-P-A, Rev. 1, October 1998.

9. WCAP-10271-P-A, Supplement 1, May 1986.

10. WCAP-13632-P-A, Revision 2, "Elimination of Pressure Sensor
Response Time Testing Requirements," January 1996.

11. WCAP-10271-P-A, Supplement 2, June 1990.

12. WCAP-15376, Rev. 0, October 2000.

13. WCAP-14036-P, Revision 1, "Elimination of Periodic Protection
Channel Response Time Tests," December 1995.

14. Letter from Siva P. Lingam (NRC) to Joseph W. Shea (TVA),
"Sequoyah Nuclear Plant, Units 1 and 2 - Issuance of Amendments
to Revise the Technical Specification to allow use of Areva Advanced
W17 High Performance Fuel (TS-SQN-2011-07) (TAC NOS. ME6538
and ME6539)," dated September 26, 2012.

15. Attachment 1 to TSTF-569, “Methodology to Eliminate Pressure
Sensor and Protection Channel (for Westinghouse Plants only)
Response Time Testing”



Engineered Safety Feature Actuation System (ESFAS) Instrumentation 
B 3.3.2 

SEQUOYAH – UNIT 1 B 3.3.2-52 Revision 45, Amendment XXX 

BASES 

SURVEILLANCE REQUIREMENTS  (continued) 

impact response time provided the parts used for repair are of the same 
type and value.  Specific components identified in the WCAP may be 
replaced without verification testing.  One example where response time 
could be affected is replacing the sensing assembly of a transmitter. 

The response time may be verified for components that replace the 
components that were previously evaluated in Ref. 14 and Ref. 15, 
provided that the components have been evaluated in accordance with 
the NRC approved methodology as discussed in Attachment 1 to 
TSTF-569, “Methodology to Eliminate Pressure Sensor and Protection 
Channel (for Westinghouse Plants only) Response Time Testing,” 
(Ref. 16). 

The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

This SR is modified by a Note that clarifies that the turbine driven AFW 
pump is tested within 24 hours after reaching 842 psig in the SGs. 

SR  3.3.2.10 

SR 3.3.2.10 is the performance of a TADOT as described in SR 3.3.2.7, 
except that it is performed for the P-4 Reactor Trip Interlock, and the 
Frequency is once per reactor trip breaker cycle.  A successful test of the 
required contact(s) of a channel may be performed by the verification of 
the change of state of a single contact.  This clarifies what is an 
acceptable TADOT.  This Frequency is based on operating experience 
demonstrating that undetected failure of the P-4 interlock sometimes 
occurs when the reactor trip breaker is cycled. 

The SR is modified by a Note that excludes verification of setpoints during 
the TADOT.  The Function tested has no associated setpoint. 

REFERENCES 1. Regulatory Guide 1.105, "Setpoint for Safety Related
Instrumentation," Revision 3.

2. UFSAR, Chapter 6.

3. UFSAR, Chapter 7.

4. UFSAR, Chapter 15.

5. IEEE-279-1971.

6. 10 CFR 50.49.



Engineered Safety Feature Actuation System (ESFAS) Instrumentation 
B 3.3.2 

SEQUOYAH – UNIT 1 B 3.3.2-53 Revision 45, Amendment XXX 

BASES 

REFERENCES  (continued) 

7. Calculation SQN-EEB-PL&S, Precautions, Limitations, and Setpoints
for NSSS.

8. NUREG-1218, April 1988.

9. WCAP-14333-P-A, Rev. 1, October 1998.

10. WCAP-10271-P-A, Supplement 2, Rev. 1, June 1990.

11. License Amendment dated June 13, 1995, Issuance of Amendments
to Technical Specifications – Sequoyah Nuclear Plant, Units 1 and 2
(TAC NOS. M91990 and 91991) (ML013320052).

12. WCAP-15376, Rev. 0. October 2000.

13. UFSAR, Section 7.3.

14. WCAP-13632-P-A, Revision 2, "Elimination of Pressure Sensor
Response Time Testing Requirements," January 1996.

15. WCAP-14036-P, Revision 1, "Elimination of Periodic Protection
Channel Response Time Tests," December 1995.

16. Attachment 1 to TSTF-569, “Methodology to Eliminate Pressure
Sensor and Protection Channel (for Westinghouse Plants only)
Response Time Testing.”



RTS Instrumentation 
B 3.3.1 

SEQUOYAH – UNIT 2 B 3.3.1-54 Revision 45, Amendment XXX 

BASES 

SURVEILLANCE REQUIREMENTS  (continued) 

channel.  Allocations for sensor response times may be obtained from: 
(1) historical records based on acceptable response time tests (hydraulic,
noise, or power interrupt tests), (2) in place, onsite, or offsite (e.g.,
vendor) test measurements, or (3) utilizing vendor engineering
specifications.  WCAP-13632-P-A, Revision 2, "Elimination of Pressure
Sensor Response Time Testing Requirements," (Ref. 10) provides the
basis and methodology for using allocated sensor response times in the
overall verification of the channel response time for specific sensors
identified in the WCAP.  Response time verification for other sensor types
must be demonstrated by test.

WCAP-14036-P, Revision 1, "Elimination of Periodic Protection Channel 
Response Time Tests," (Ref. 13) provides the basis and methodology for 
using allocated signal processing and actuation logic response times in 
the overall verification of the protection system channel response time.  
The allocations for sensor, signal conditioning, and actuation logic 
response times must be verified prior to placing the component in 
operational service and re-verified following maintenance that may 
adversely affect response time.  In general, electrical repair work does not 
impact response time provided the parts used for repair are of the same 
type and value.  Specific components identified in the WCAP may be 
replaced without verification testing.  One example where response time 
could be affected is replacing the sensing assembly of a transmitter. 

The response time may be verified for components that replace the 
components that were previously evaluated in Ref. 10 and Ref. 13, 
provided that the components have been evaluated in accordance with 
the NRC approved methodology as discussed in Attachment 1 to 
TSTF-569, “Methodology to Eliminate Pressure Sensor and Protection 
Channel (for Westinghouse Plants only) Response Time Testing,” 
(Ref. 15). 

The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.3.1.14 is modified by a Note stating that neutron detectors are 
excluded from RTS RESPONSE TIME testing.  This Note is necessary 
because of the difficulty in generating an appropriate detector input 
signal.  Excluding the detectors is acceptable because the principles of 
detector operation ensure a virtually instantaneous response. 



RTS Instrumentation 
B 3.3.1 

SEQUOYAH – UNIT 2 B 3.3.1-55 Revision 45, Amendment XXX 

BASES 

REFERENCES 1. Regulatory Guide 1.105, Revision 3, "Setpoints for Safety Related
Instrumentation."

2. UFSAR, Chapter 7.

3. UFSAR, Chapter 6.

4. UFSAR, Chapter 15.

5. IEEE-279-1971.

6. 10 CFR 50.49.

7. Calculation SQN-EEB-PL&S, Precautions, Limitations, and Setpoints
for NSSS.

8. WCAP-14333-P-A, Rev. 1, October 1998.

9. WCAP-10271-P-A, Supplement 1, May 1986.

10. WCAP-13632-P-A, Revision 2, "Elimination of Pressure Sensor
Response Time Testing Requirements," January 1996.

11. WCAP-10271-P-A, Supplement 2, June 1990.

12. WCAP-15376, Rev. 0, October 2000.

13. WCAP-14036-P, Revision 1, "Elimination of Periodic Protection
Channel Response Time Tests," December 1995.

14. Letter from Siva P. Lingam (NRC) to Joseph W. Shea (TVA),
"Sequoyah Nuclear Plant, Units 1 and 2 - Issuance of Amendments
to Revise the Technical Specification to allow use of Areva Advanced
W17 High Performance Fuel (TS-SQN-2011-07) (TAC NOS. ME6538
and ME6539)," dated September 26, 2012.

15. Attachment 1 to TSTF-569, “Methodology to Eliminate Pressure
Sensor and Protection Channel (for Westinghouse Plants only)
Response Time Testing.”



Engineered Safety Feature Actuation System (ESFAS) Instrumentation 
B 3.3.2 

 
 

 
SEQUOYAH – UNIT 2 B 3.3.2-52 Revision 45, Amendment XXX 

BASES 
 
SURVEILLANCE REQUIREMENTS  (continued) 
 

impact response time provided the parts used for repair are of the same 
type and value.  Specific components identified in the WCAP may be 
replaced without verification testing.  One example where response time 
could be affected is replacing the sensing assembly of a transmitter. 

  
The response time may be verified for components that replace the 
components that were previously evaluated in Ref. 14 and Ref. 15, 
provided that the components have been evaluated in accordance with 
the NRC approved methodology as discussed in Attachment 1 to 
TSTF-569, “Methodology to Eliminate Pressure Sensor and Protection 
Channel (for Westinghouse Plants only) Response Time Testing,” 
(Ref. 16). 
 
The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 
 
This SR is modified by a Note that clarifies that the turbine driven AFW 
pump is tested within 24 hours after reaching 842 psig in the SGs. 
 
 
SR  3.3.2.10 
 
SR 3.3.2.10 is the performance of a TADOT as described in SR 3.3.2.7, 
except that it is performed for the P-4 Reactor Trip Interlock, and the 
Frequency is once per reactor trip breaker cycle.  A successful test of the 
required contact(s) of a channel may be performed by the verification of 
the change of state of a single contact.  This clarifies what is an 
acceptable TADOT.  This Frequency is based on operating experience 
demonstrating that undetected failure of the P-4 interlock sometimes 
occurs when the reactor trip breaker is cycled. 
 
The SR is modified by a Note that excludes verification of setpoints during 
the TADOT.  The Function tested has no associated setpoint. 

 
REFERENCES  1. Regulatory Guide 1.105, "Setpoint for Safety Related 

Instrumentation," Revision 3. 
 

 2. UFSAR, Chapter 6. 
 
 3. UFSAR, Chapter 7. 
 
 4. UFSAR, Chapter 15. 
 
 5. IEEE-279-1971. 
 
 6. 10 CFR 50.49. 



Engineered Safety Feature Actuation System (ESFAS) Instrumentation 
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SEQUOYAH – UNIT 2 B 3.3.2-53 Revision 45, Amendment XXX 

BASES 
 
REFERENCES  (continued) 
 
 7. Calculation SQN-EEB-PL&S, Precautions, Limitations, and Setpoints 

for NSSS. 
 
 8. NUREG-1218, April 1988. 
 
 9. WCAP-14333-P-A, Rev. 1, October 1998. 
 
 10. WCAP-10271-P-A, Supplement 2, Rev. 1, June 1990. 
 
 11. License Amendment dated June 13, 1995, Issuance of Amendments 

to Technical Specifications – Sequoyah Nuclear Plant, Units 1 and 2 
(TAC NOS. M91990 and 91991) (ML013320052). 

 
 12. WCAP-15376, Rev. 0. October 2000. 
 
 13. UFSAR, Section 7.3. 
 
 14. WCAP-13632-P-A, Revision 2, "Elimination of Pressure Sensor 

Response Time Testing Requirements," January 1996.  
 
 15. WCAP-14036-P, Revision 1, "Elimination of Periodic Protection 

Channel Response Time Tests," December 1995.  
 
 16. Attachment 1 to TSTF-569, “Methodology to Eliminate Pressure 

Sensor and Protection Channel (for Westinghouse Plants only) 
Response Time Testing.” 
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RTS Instrumentation
B 3.3.1

Bases 

(continued)

Watts Bar-Unit 1 B 3.3-51 Revision 34, 90, 162 
Amendment 24, 68, 132, XXX

SURVEILLANCE SR  3.3.1.15  (continued) 
REQUIREMENTS 

WCAP-14036-P-A, Revision 1, “Elimination of Periodic Protection Channel 
Response Time Tests” (Reference 12), provides the basis and methodology for 
using allocated signal processing and actuation logic response times in the overall 
verification of the protection system channel response time. The allocations for 
sensor, signal conditioning and actuation logic response times must be verified 
prior to placing the component in operational service and re-verified following 
maintenance that may adversely affect response time.  In general, electrical repair 
work does not impact response time provided the parts used for repair are of the 
same type and value. Specific components identified in the WCAP may be 
replaced without verification testing. One example where response time could be 
affected is replacing the sensing assembly of a transmitter. 

The response time may be verified for components that replace the components 
that were previously evaluated in Ref. 11 and Ref. 12, provided that the 
components have been evaluated in accordance with the NRC approved 
methodology as discussed in Attachment 1 to TSTF-569, “Methodology to 
Eliminate Pressure Sensor and Protection Channel (for Westinghouse Plants 
only) Response Time Testing,” (Ref. 17). 

The Surveillance Frequency is controlled under the Surveillance Frequency Control 
Program. 

SR 3.3.1.15 is modified by a Note stating that neutron detectors are excluded from 
RTS RESPONSE TIME testing.  This Note is necessary because of the difficulty 
in generating an appropriate detector input signal.  Excluding the detectors is 
acceptable because the principles of detector operation ensure a virtually 
instantaneous response. 

REFERENCES 1. Watts Bar FSAR, Section 6.0, "Engineered Safety Features"

2. Watts Bar FSAR, Section 7.0, "Instrumentation and Controls"

3. Watts Bar FSAR, Section 15.0, "Accident Analysis."

4. Institute of Electrical and Electronic Engineers, IEEE-279-1971, "Criteria
for Protection Systems for Nuclear Power Generating Stations,"
April 5, 1972.

5. 10 CFR Part 50.49, "Environmental Qualifications of Electric Equipment
Important to Safety for Nuclear Power Plants."

6. WCAP-12096, Rev. 7, "Westinghouse Setpoint Methodology for
Protection System, Watts Bar 1 and 2," March 1997.



RTS Instrumentation
B 3.3.1

Bases 

Watts Bar-Unit 1 B 3.3-54

REFERENCES 7. WCAP-10271-P-A, Supplement 1, and Supplement 2, Rev. 1,
   (continued) "Evaluation of Surveillance Frequencies and Out of Service Times for the

Reactor Protection Instrumentation System," May 1986 and June 1990.

8. Watts Bar Technical Requirements Manual, Section 3.3.1, "Reactor Trip
System Response Times."

9. Evaluation of the applicability of WCAP-10271-P-A, Supplement 1, and
Supplement 2, Revision 1, to Watts Bar, Westinghouse Letter WAT-D-
10128.

10. ISA-DS-67.04, 1982, "Setpoint for Nuclear Safety Related
Instrumentation Used in Nuclear Power Plants."

11. WCAP-13632-P-A Revision 2, “Elimination of Pressure Sensor
Response Time Testing Requirements,” January 1996

12. WCAP-14036-P-A, Revision 1, “Elimination of Periodic Protection
Channel Response Time Tests,” October 1998.

13. WCAP-16067-P, Rev. 0, “RCS Flow Measurement Using Elbow Tap
Methodology at Watts Bar Unit 1,” April 2003.

14. WCAP-14333 P-A, Revision 1, “Probabilistic Risk Analysis of the RPS
and ESFAS Test Times and Completion Times,” October 1998.

15. WCAP-15376-P-A, Revision 1, “Risk Informed Assessment of the RTS
and ESFAS Surveillance Test Intervals and Reactor Trip Breaker Test
and Completion Times,” March 2003.

16. WCAP-12472-P-A,“BEACON Core Monitoring and Operations Support
System,” August 1994.

17. Attachment 1 to TSTF-569, “Methodology to Eliminate Pressure Sensor
and Protection Channel (for Westinghouse Plants only) Response Time
Testing.”

Revision 13, 34, 60, 90, 104 
Amendment 24, 47, 68, 82, XXX



EFAS Instrumentation
B 3.3.2

BASES 

(continued)

Watts Bar-Unit 1 B 3.3-98 Revision 1, 162 
Amendment 132, XXX

SURVEILLANCE SR 3.3.2.10  (continued) 
REQUIREMENTS 

For channels that include dynamic transfer functions (e.g., lag, lead/lag, rate/lag, 
etc.), the response time test may be performed with the transfer functions set to 
one with the resulting measured response time compared to the appropriate 
FSAR response time.  Alternately, the response time test can be performed with 
the time constants set to their nominal value provided the required response time 
is analytically calculated assuming the time constants are set at their nominal 
values.  The response time may be measured by a series of sequential tests 
such that the entire response time is measured. 

Response time may be verified by actual response time tests in any series 
of sequential, overlapping or total channel measurements, or by the 
summation of allocated sensor, signal processing and actuation logic 
response times with actual response time tests on the remainder of the 
channel. Allocations for sensor response times may be obtained from: (1) 
historical records based on acceptable response time tests (hydraulic,  
noise, or power interrupt tests), (2) in place, onsite, or offsite (e.g. vendor) 
test measurements, or (3) utilizing vendor engineering specifications.  
WCAP-13632-P-A Revision 2, “Elimination of Pressure Sensor Response 
Time Testing Requirements” (Reference 15), provides the basis and 
methodology for using allocated sensor response times in the overall 
verification of the channel response time for specific sensors identified in the 
WCAP. Response time verification for other sensor types must be 
demonstrated by test.  

WCAP-14036-P-A, Revision 1, “Elimination of Periodic Protection Channel 
Response Time Tests” (Reference 16), provides the basis and 
methodology for using allocated signal processing and actuation logic 
response times in the overall verification of the protection system channel 
response time. The allocations for sensor, signal conditioning and 
actuation logic response times must be verified prior to placing the 
component in operational service and re-verified following maintenance 
that may adversely affect response time. In general, electrical repair work 
does not impact response time provided the parts used for repair are of the 
same type and value. Specific components identified in the WCAP may be 
replaced without verification testing. One example where response time 
could be affected is replacing the sensing assembly of a transmitter. 

The response time may be verified for components that replace the 
components that were previously evaluated in Ref. 15 and Ref. 16, 
provided that the components have been evaluated in accordance with the 
NRC approved methodology as discussed in Attachment 1 to TSTF-569, 
“Methodology to Eliminate Pressure Sensor and Protection Channel (for 
Westinghouse Plants only) Response Time Testing,” (Ref. 21). 

The Surveillance Frequency is controlled under the Surveillance Frequency 
Control Program. 



EFAS Instrumentation
B 3.3.2

BASES 

Watts Bar-Unit 1 B 3.3-100 Revision 13,20,30,34,96, 162 
Amendment 7,13,23,24,75, 132, XXX

REFERENCES 9. DELETED
  (continued) 

10. Evaluation of the applicability of WCAP-10271-P-A, Supplement 1, and
Supplement 2, Revision 1, to Watts Bar, Westinghouse letter to TVA
WAT-D-10128.

11. DELETED

12. DELETED

13. DELETED

14. TVA’s Letter to NRC dated February 25, 2000, “WBN Unit 1 Request for
TS Amendment for TS 3.3.2 - ESFAS Instrumentation.”

15. WCAP-13632-P-A Revision 2, “Elimination of Pressure Sensor
Response Time Testing Requirements,” January 1996.

16. WCAP-14036-P-A, Revision 1, “Elimination of Periodic Protection
Channel Response Time Tests,” October 1998.

17. WCAP-14333-P-A, Revision 1, “Probabilistic Risk Analysis of the RPS
and ESFAS Test Times and Completion Times,” October 1998.

18. DELETED

19. Westinghouse letter to TVA, WAT-D-11248, “Revised Justification for
Applicability of Instrumentation Technical Specification Improvements to
the Automatic Switchover to Containment Sump Signal,” June 2004.

20. Letter from John G. Lamb (NRC) to Mr. Preston D. Swafford (TVA) dated
March 4, 2009, Includes Enclosures (a) Amendment No. 75 to Facility
Operating License No. NPF-90 for Watts Bar Nuclear Plant, Unit 1 and
(b) NRC Safety Evaluation (SE) for Amendment No. 75.

21. Attachment 1 to TSTF-569, “Methodology to Eliminate Pressure Sensor
and Protection Channel (for Westinghouse Plants only) Response Time
Testing.”



RTS Instrumentation 
B 3.3.1 

BASES 

(continued) 
Watts Bar - Unit 2 B 3.3-62 

Revision 34 
Amendment 36, XX 

SURVEILLANCE 
REQUIREMENTS 

SR  3.3.1.15  (continued) 

The response time may be verified for components that replace the 
components that were previously evaluated in Ref. 11 and Ref. 12, 
provided that the components have been evaluated in accordance with 
the NRC approved methodology as discussed in Attachment 1 to 
TSTF-569, “Methodology to Eliminate Pressure Sensor and Protection 
Channel (for Westinghouse Plants only) Response Time Testing,” 
(Ref. 18). 

The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.3.1.15 is modified by a Note stating that neutron detectors are 
excluded from RTS RESPONSE TIME testing.  This Note is necessary 
because of the difficulty in generating an appropriate detector input 
signal.  Excluding the detectors is acceptable because the principles of 
detector operation ensure a virtually instantaneous response. 

REFERENCES 1. Watts Bar FSAR, Section 6.0, "Engineered Safety Features."

2. Watts Bar FSAR, Section 7.0, "Instrumentation and Controls."

3. Watts Bar FSAR, Section 15.0, "Accident Analysis."

4. Institute of Electrical and Electronic Engineers, IEEE-279-1971,
"Criteria for Protection Systems for Nuclear Power Generating
Stations," April 5, 1972.

5. 10 CFR Part 50.49, "Environmental Qualifications of Electric
Equipment Important to Safety for Nuclear Power Plants."

6. Regulatory Guide 1.105, "Setpoints for Safety Related
Instrumentation," Revision 3.

7. WCAP-10271-P-A, Supplement 1, and Supplement 2, Rev. 1,
"Evaluation of Surveillance Frequencies and Out of Service Times
for the Reactor Protection Instrumentation System," May 1986 and
June 1990.

8. Watts Bar Technical Requirements Manual, Section 3.3.1, "Reactor
Trip System Response Times."

9. Evaluation of the applicability of WCAP-10271-P-A, Supplement 1,
and Supplement 2, Revision 1, to Watts Bar, Westinghouse Letter
WAT-D-10128.



RTS Instrumentation 
B 3.3.1 

BASES 

Watts Bar - Unit 2 B 3.3-63 Amendment XX 
 

REFERENCES 
(continued) 

10. Deleted

11. WCAP-13632-P-A Revision 2, “Elimination of Pressure Sensor 
Response Time Testing Requirements,” January 1996

12. WCAP-14036-P-A, Revision 1, “Elimination of Periodic Protection 
Channel Response Time Tests,” October 1998.

13. Deleted.

14. WCAP-14333 P-A, Revision 1, “Probabilistic Risk Analysis of the 
RPS and ESFAS Test Times and Completion Times,”
October 1998.

15. WCAP-15376-P-A, Revision 1, “Risk Informed Assessment of the 
RTS and ESFAS Surveillance Test Intervals and Reactor Trip 
Breaker Test and Completion Times,” March 2003

16. WCAP-12472-P-A, “BEACON™ Core Monitoring and Operations 
Support System,” August 1994 (Addendum 2, April 2002).

17. TVA Calculation WBPE0689009007, “Demonstrated Accuracy 
Calculation for Reactor Coolant Pump Undervoltage.”

18. Attachment 1 to TSTF-569, “Methodology to Eliminate Pressure 
Sensor and Protection Channel (for Westinghouse Plants only) 
Response Time Testing.”



ESFAS Instrumentation 
B 3.3.2 

BASES 

(continued)
Watts Bar - Unit 2 B 3.3-119 

Revision 34 
Amendment 36, XX 

SURVEILLANCE 
REQUIREMENTS 

(continued) 

SR  3.3.2.10  (continued) 

(e.g., vendor) test measurements, or (3) utilizing vendor engineering 
specifications.  WCAP-13632-P-A Revision 2, “Elimination of Pressure 
Sensor Response Time Testing Requirements” (Ref. 15), provides the 
basis and methodology for using allocated sensor response times in the 
overall verification of the channel response time for specific sensors 
identified in the WCAP.  Response time verification for other sensor types 
must be demonstrated by test.  

WCAP-14036-P-A, Revision 1, “Elimination of Periodic Protection 
Channel Response Time Tests” (Ref. 16), provides the basis and 
methodology for using allocated signal processing and actuation logic 
response times in the overall verification of the protection system channel 
response time. The allocations for sensor, signal conditioning and 
actuation logic response times must be verified prior to placing the 
component in operational service and re-verified following maintenance 
that may adversely affect response time.  In general, electrical repair work 
does not impact response time provided the parts used for repair are of 
the same type and value.  Specific components identified in the WCAP 
may be replaced without verification testing.  One example where 
response time could be affected is replacing the sensing assembly of a 
transmitter. 

The response time may be verified for components that replace the 
components that were previously evaluated in Ref. 15 and Ref. 16, 
provided that the components have been evaluated in accordance with 
the NRC approved methodology as discussed in Attachment 1 to 
TSTF-569, “Methodology to Eliminate Pressure Sensor and Protection 
Channel (for Westinghouse Plants only) Response Time Testing,” 
(Ref. 23). 

The Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

This SR is modified by a Note indicating that the SR should be deferred 
until suitable test conditions are established. This deferral is required 
because there may be insufficient steam pressure to perform the test. 



ESFAS Instrumentation 
B 3.3.2 

BASES 

Watts Bar - Unit 2 B 3.3-121 
Revision 34 

Amendment 36, XX 

REFERENCES 
(continued) 

10. Evaluation of the applicability of WCAP-10271-P-A, Supplement 1,
and Supplement 2, Revision 1, to Watts Bar, Westinghouse letter to
TVA WAT-D-10128.

11. Deleted

12. Deleted

13. Deleted

14. Not Applicable for Unit 2

15. WCAP-13632-P-A Revision 2, “Elimination of Pressure Sensor
Response Time Testing Requirements,” January 1996.

16. WCAP-14036-P-A, Revision 1, “Elimination of Periodic Protection
Channel Response Time Tests,” October 1998.

17. WCAP-14333-P-A, Revision 1, “Probablistic Risk Analysis of the
RPS and ESFAS Test Times and Completion Times,” October 1998

18. Deleted

19. Westinghouse letter to TVA, WAT-D-11248, “Revised Justification
for Applicability of Instrumentation Technical Specification
Improvements to the Automatic Switchover to Containment Sump
Signal,” June 2004.

20. Letter from John G. Lamb (NRC) to Mr. Preston D. Swafford (TVA)
dated March 4, 2009, Includes Enclosures (a) Amendment No. 75
to Facility Operating License No. NPF-90 for Watts Bar Nuclear
Plant, Unit 1 and (b) NRC Safety Evaluation (SE) for Amendment
No. 75.

21. Deleted

22. WCAP-13878-P-A, Revision 2, “Reliability Assessment of Potter &
Brumfield MDR Series Relays.”

23. Attachment 1 to TSTF-569, “Methodology to Eliminate Pressure
Sensor and Protection Channel (for Westinghouse Plants only)
Response Time Testing.”
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