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Doc eNos. 50-327 
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Senior Vice President, Nuclear Power 
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Dear Sir: 

SUBJECT: ISSUANCE OF AMENDMENTS (TAC NOS. R00430, R00431, M77378, M77379, 
M77453, M77454) (TS 88-03 and 91-13) 

The Commission has issued the enclosed Amendment No. 157 to Facility Operating 
License No. DPR-77 and Amendment No. 147 to Facility Operating License 
No. DPR-79 for the Sequoyah Nuclear Plant, Units 1 and 2, respectively. These 
amendments are in response to your application dated August 10, 1988; supple
mented by letters dated May 18, 1989; November 16, 1989; December 21, 1990; 
March 22, 1991; September 18, 1991; and November 21, 1991.  

The amendments incorporate changes related to low-temperature overpressure 
protection (LTOP) and power operated relief valve (PORV) reliability in 
accordance with the guidance provided in Generic Letter 90-06.  

A copy of the Safety Evaluation is also enclosed. Notice of Issuance will be 
included in the Commission's biweekly Federal Register notice. This action 
closes TAC Nos. R00430, R00431, M77378, M77379, M77453, and M77454.  

Sincerely, 

David E. LaBarge, Senior Project Manager 
Project Directorate 11-4 
Division of Reactor Projects I/II 
Office of Nuclear Reactor Regulation 

Enclosures: 
1. Amendment No.157 to 

License No. DPR-77 
2. Amendment No.147 to 

License No. DPR-79 
3. Safety Evaluation 

cc w/enclosures: 
See next page



"UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20 

TENNESSEE VALLEY AUTHORITY 

DOCKET NO. 50-327 

SEQUOYAH NUCLEAR PLANT, UNIT 1 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No.157 
License No. DPR-77 

1. The Nuclear Regulatory Commission (the Commission) has found that: 

A. The application for amendment by Tennessee Valley Authority (the 
licensee) dated August 10, 1988; as supplemented by letters dated 
May 18, 1989, November 16, 1989; December 21, 1990; March 22, 
1991; September 18, 1991 and November 21, 1991, complies with the 
standards and requirements of the Atomic Energy Act of 1954, as 
amended (the Act), and the Commission's rules and regulations set 
forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, the 
provisions of the Act, and the rules and regulations of the 
Commission; 

C. There is reasonable assurance (i) that the activities authorized by 
this amendment can be conducted without endangering the health and 
safety of the public, and (ii) that such activities will be 
conducted in compliance with the Commission's regulations; 

D. The issuance of this amendment will not be inimical to the common 
defense and security or to the health and safety of the public; and 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 
of the Commission's regulations and all applicable requirements have 
been satisfied.
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2. Accordingly, the license is amended by changes to the Technical 
Specifications as indicated in the attachment to this license amendment 
and paragraph 2.C.(2) of Facility Operating License No. DPR-77 is hereby 
amended to read as follows: 

(2) Technical Specifications 

The Technical Specifications contained in Appendices A and B, as 
revised through Amendment No. 157, are hereby incorporated in the 
license. The licensee shall operate the facility in accordance with 
the Technical Specifications.  

3. This license amendment is effective as of its date of issuance, to be 
implemented within 30 days.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Frederick J. Hebdin, Director 
Project Directorate 11-4 
Division of Reactor Projects I/II 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: March 30, 1992



ATTACHMENT TO LICENSE AMENDMENT NO.157 

FACILITY OPERATING LICENSE NO. DPR-77

DOCKET NO. 50-327 

Revise the Appendix A Technical Specifications by removing the pages 
identified below and inserting the enclosed pages. The revised pages are 
identified by the captioned amendment number and contain marginal lines 
indicating the area of change. Overleaf pages* are provided to maintain 
document completeness.

REMOVE

VI 
XIII 
3/4 1-7 
3/4 1-8 
3/4 1-9 
3/4 1-10 
3/4 4-2 
3/4 4-4a 
3/4 4-23

INSERT

VI 
XIII 
3/4 1-7 
3/4 1-8 
3/4 1-9 
3/4 1-10 
3/4 4-2 
3/4 4-4a 
3/4 4-23 
3/4 4-29 
3/4 4-30 
3/4 4-31 

B3/4 1-2 
B3/4 1-3 
B3/4 4-1 
B3/4 4-2 
B3/4 4-2a 
83/4 4-7 
B3/4 4-8* 
B3/4 4-14 

5-6

B3/4 1-2 
83/4 1-3 
B3/4 4-1 
B3/4 4-2 

B3/4 4-7 
B3/4 4-8* 
B3/4 4-14 

5-6
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REACTIVITY CONTROL SYSTEMS

3/4.1.2 BORATION SYSTEMS 

FLOW PATHS - SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

3.1.2.1 As a minimum, one of the following boron injection flow paths shall 
be OPERABLE: 

a. A flow path from the boric acid tank via a boric acid transfer pump 
and charging pump to the Reactor Coolant System if only the boric 
acid storage tank in Specification 3.1.2.5a is OPERABLE, or 

b. The flow path from the refueling water storage tank via a charging 
pump to the Reactor Coolant System if only the refueling water 
storage tank in Specification 3.1.2.5b is OPERABLE.  

APPLICABILITY: MODES 4, 5 and 6.  

ACTION: 

MODE 4 - With none of the above flow paths OPERABLE, suspend all operations 
involving CORE ALTERATIONS or positive reactivity changes and restore 
one flow path as soon as possible.  

MODES 5 - With none of the above flow paths OPERABLE, suspend all operations 
and 6 involving CORE ALTERATIONS or positive reactivity changes.  

SURVEILLANCE REQUIREMENTS 

4.1.2.1 At least one of the above required flow paths shall be demonstrated 
OPERABLE: 

a. At least once per 7 days by verifying that the temperature of the 
heat traced portion of the flow path is greater than or equal to 
1450 F when a flow path from the boric acid tanks is used.  

b. At least once per 31 days by verifying that each valve (manual, power 
operated or automatic) in the flow path that is not locked, sealed, 
or otherwise secured in position, is in its correct position.

SEQUOYAH - UNIT 1 3/4 1-7 Amendment No. 157



REACTIVITY CONTROL SYSTEMS

FLOW PATHS - OPERATING 

LIMITING CONDITION FOR OPERATION 

3.1.2.2 At least two of the following three boron injection flow paths shall 
be OPERABLE: 

a. The flow path from the boric acid tanks via a boric acid transfer 
pump and a charging pump to the Reactor Coolant System.  

b. Two flow paths from the refueling water storage tank via charging 
pumps to the Reactor Coolant System.  

APPLICABILITY: MODES 1, 2, and 3.  

ACTION: 

With only one of the above required boron injection flow paths to the Reactor 
Coolant System OPERABLE, restore at least two boron injection flow paths to 
the Reactor Coolant System to OPERABLE status within 72 hours or be in at least 
HOT STANDBY and borated to a SHUTDOWN MARGIN equivalent to at least 1% delta k/k 
at 200F within the next 6 hours; restore at least two flow paths to OPERABLE 
status within the next 7 days or be in HOT SHUTDOWN within the next 30 hours.  

SURVEILLANCE REQUIREMENTS 

4.1.2.2 At least two of the above required flow paths shall be demonstrated 
OPERABLE: 

a. At least once per 7 days by verifying that the temperature of the 
heat traced portion of the flow path from the boric acid tanks is 
greater than or equal to 1450F when it is a required water source.  

b. At least once per 31 days by verifying that each valve (manual, power 
operated or automatic) in the flow path that is not locked, sealed, 
or otherwise secured in position, is in its correct position.  

c. At least once per 18 months during shutdown by verifying that each 
automatic valve in the flow path actuates to its correct position on 
a safety injection test signal.  

d. At least once per 18 months by verifying that the flow path required 
by Specification 3.1.2.2a delivers at least 10 gpm to the Reactor 
Coolant System.

Amendment No. 1Z 157SEQUOYAH - UNIT 1 3/4 1-8



REACTIVITY CONTROL SYSTEMS 

CHARGING PUMP - SHUTDOWN

LIMITING CONDITION FOR OPERATION 

3.1.2.3 One charging pump in the boron injection flow path required by 
Specification 3.1.2.1 shall be OPERABLE and capable of being powered from an 
OPERABLE shutdown board.

APPLICABILITY: MODES 4, 5 and 6.

ACTION:

MODE 4 - With no charging pump OPERABLE, suspend all operations involving 
CORE ALTERATIONS or positive reactivity changes and restore one 
charging pump as soon as possible.

MODES 5 - With no charging pump OPERABLE, suspend all 
and 6 ALTERATIONS or positive reactivity changes.

operations involving CORE

SURVEILLANCE REQUIREMENTS

4.1.2.3 The above 
verifying, that on 
of greater than or

required charging pump shall be demonstrated OPERABLE by 
recirculation flow, the pump develops a discharge pressure 
equal to 2400 psig when tested pursuant to Specification 4.0.5.

SEQUOYAH - UNIT 1 3/4 1-9 Amendment No. 157



REACTIVITY CONTROL SYSTEMS 

CHARGING PUMPS - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.4 At least two charging pumps shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3.  

ACTION: 

With only one charging pump OPERABLE, restore at least two charging pumps to 
OPERABLE status within 72 hours or be in at least HOT STANDBY and borated to a 
SHUTDOWN MARGIN equivalent to at least 1% delta k/k at 200=F within the next 
6 hours; restore at least two charging pumps to OPERABLE status within the 
next 7 days or be in HOT SHUTDOWN within the next 30 hours.

SURVEILLANCE REQUIREMENTS

4.1.2.4 At least two charging pumps shall be demonstrated OPERABLE by 
verifying, that on recirculation flow, each pump develops a discharge pressure 
of greater than or equal to 2400 psig when tested pursuant to Specification 
4.0.5.

SEQUOYAH - UNIT 1
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REACTOR COOLANT SYSTEM

SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

3.4.1.3 a. At least two of the reactor coolant and/or residual heat removal 
(RHR) loops listed below shall be OPERABLE:

1. Reactor Coolant Loop A and its associated steam 
and reactor coolant pump,*

generator

2. Reactor Coolant Loop B and 
and reactor coolant pump,* 

3. Reactor Coolant Loop C and 
and reactor coolant pump,* 

4. Reactor Coolant Loop D and 
and reactor coolant pump,*

its associated steam generator 

its associated steam generator 

its associated steam generator

5. Residual Heat Removal Loop A, 

6. Residual Heat Removal Loop B.  

b. At least one of the above reactor coolant and/or RHR loops shall 
be in operation."* 

APPLICABILITY: MODE 4.  

ACTION: 

a. With less than the above required loops OPERABLE, immediately initiate 
corrective action to return the required loops to OPERABLE status as 
soon as possible; be in COLD SHUTDOWN within 20 hours.  

b. With no reactor coolant or RHR loop in operation, suspend all opera
tions involving a reduction in boron concentration of the Reactor 
Coolant System and immediately initiate corrective action to return 
the required coolant loop to operation.  

"**All reactor ;oolant pumps and residual heat removal pumps may be de-energized 
for up to 1 hour provided 1) no operations are permitted that would cause 
dilution of the Reactor Coolant System boron concentration, and 2) core outlet 
temperature is maintained at least 10OF below saturation temperature.  

*A reactor coolant pump shall not be restarted unless a steam bubble exists in 
the pressurizer.

SEQUOYAH - UNIT 1 3/4 4-2 Amendment No. 12 
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REACTOR COOLANT SYSTEM

RELIEF VALVES - OPERATING 

LIMITING CONDITION FOR OPERATION 

3.4.3.2 All power operated relief valves (PORVs) and their associated block 
valves shall be OPERABLE.  

APPLICABILITY: MODES 1, 2, and 3.  

ACTION: 

a. With one or more PORV(s) inoperable, but capable of RCS pressure 
control, within 1 hour either restore the PORV(s) to OPERABLE status 
or close the associated block valve(s); otherwise, be in at least 
HOT STANDBY within the next 6 hours and in HOT SHUTDOWN within the 
following 6 hours.  

b. With one PORV inoperable and incapable of RCS pressure control, 
within 1 hour either restore the PORV to OPERABLE status or close 
the associated block valve and remove power from the block valve; 
restore the PORV to OPERABLE status within the following 72 hours or 
be in HOT STANDBY within the next 6 hours and in HOT SHUTDOWN 
within the following 6 hours.  

c. With both PORVs inoperable and incapable of RCS pressure control, 
within 1 hour either restore each of the PORVs to OPERABLE status or 
close their associated block valves and remove power from the block 
valves and be in HOT STANDBY within the next 6 hours and HOT 
SHUTDOWN within the following 6 hours.  

d. With one or more block valve(s) inoperable, within 1 hour: 
(1) restore the block valve(s) to OPERABLE status, or close the 
block valve(s) and remove power from the block valve(s), or close 
the PORV(s) and remove power from its associated solenoid valve(s); 
and (2) apply the ACTION b. or c. above, as appropriate, for the 
isolated PORV(s).  

e. The provisions of Specification 3.0.4 are not applicable.  

SURVEILLANCE REQUIREMENTS 

4.4.3.2.1 In addition to the requirements of Specification 4.0.5, each PORV 
shall be demonstrated OPERABLE at least once per 18 months by: 

a. Performance of a CHANNEL CALIBRATION, and 

b. Operating the valve through one complete cycle of full travel 
during mode 4.  

4.4.3.2.2 Each block valve shall be demonstrated OPERABLE at least once per 
92 days by operating the valve through one complete cycle of full travel.  

SEQUOYAH - UNIT 1 3/4 4-4a Amendment No. 12, 105, 111 
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REACTOR COOLANT SYSTEM

3/4.4.9 PRESSURE/TEMPERATURE LIMITS

REACTOR COOLANT SYSTEM

LIMITING CONDITION FOR OPERATION 

3.4.9.1 The Reactor Coolant System (except the pressurizer) temperature and 
pressure shall be limited in accordance with the limit lines shown on 
Figures 3.4-2 and 3.4-3 during heatup, cooldown, criticality, and inservice 
leak and hydrostatic testing with: 

a. A maximum heatup of 100OF in any one hour period.  

b. A maximum cooldown of 100F in any one hour period.

c. A maximum temperature change 
hour period during inservice 
above the heatup and cooldown

of less than or equal to 5*F-in any one 
hydrostatic and leak testing operations 
limit curves.

APPLICABILITY: At all times.  

ACTION: 

With any of the above limits exceeded, restore the temperature and/or pressure 
to within the limit within 30 minutes; perform an engineering evaluation 
to determine the effects of the out-of-limit condition on the structural 
integrity of the Reactor Coolant System; determine that the Reactor Coolant 
System remains acceptable for continued operations or be in at least HOT 
STANDBY within the next 6 hours and reduce the RCS T and pressure to less 
than 200OF and 500 psig, respectively, within the fofYgwing 30 hours.  

SURVEILLANCE REQUIREMENTS 

4.4.9.1.1 The Reactor Coolant System temperature and pressure shall be 
determined to be within the limits at least once per 30 minutes during 
system heatup, cooldown, and inservice leak and hydrostatic testing operations.  

4.4.9.1.2 The reactor vessel material irradiation surveillance specimens 
shall be removed and examined, to determine change in material properties, 
in accordance with 10 CFR 50, Appendix H. The results of these examinations 
shall be used to update Figures 3.4-2, 3.4-3, and 3.4-4.

SEQUOYAH - UNIT 1 Amendment No. 12, 87 
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REACTOR COOLANT SYSTEM

3/4.4.12 LOW TEMPERATURE OVER PRESSURE PROTECTION SYSTEMS 

LIMITING CONDITION FOR OPERATION 

3.4.12 At least one of the following Overpressure Protection Systems shall be 
OPERABLE: 

a. Two power operated relief valves (PORVs) with a nominal lift setting 
less than or equal to that shown in Figure 3.4-4, or 

b. The Reactor Coolant System (RCS) depressurized with an RCS vent of 
greater than or equal to 3 square inches.  

APPLICABILITY: MODE 4, MODE 5 and MODE 6 with the reactor vessel head on.  

ACTION: 

a. With one PORV inoperable, in MODE 4 either: 

1. Restore the inoperable PORV to operable status within 7 days, or 
2. Depressurize and vent the RCS through at least a 3 square inch 

vent within the next 8 hours, or 

3. Ensure pressurizer level is maintained less than or equal to 30 
percent.  

b. With one PORV inoperable in MODES 5 or 6, either (1) restore the 
PORV to operable status within 24 hours, or (2) complete 
depressurization and venting of the RCS through at least a 3 square 
inch vent within a total of 32 hours.  

c. With both PORVs inoperable, depressurize and vent the RCS through at 
least a 3 square inch vent within 8 hours.* 

d. With the RCS vented per ACTIONS a,b, or c, verify the vent pathway 
at least once per 31 days when the pathway is provided by a valve(s) 
that is locked, sealed, or otherwise secured in the open position; 
otherwise, verify the vent path every 12 hours.  

e. When RCS temperature is less than 3500 F, both safety injection pumps 
and one centrifugal charging pump shall be made incapable of 
automatic injection into the RCS. Should any of these pumps be found 
actually capable of automatic injection, return the pump(s) to 
incapable status with 12 hours or depressurize and vent RCS through 
at least a 3 square inch vent within the next 8 hours.  

f. In the event either the PORVs or the RCS vent(s) are used to 
mitigate an RCS pressure transient, a Special Report shall be 
prepared and submitted to the Commission pursuant to Specification 
6.9.2 within 30 days. The report shall describe the circumstances 
initiating the transient, the effect of the PORVs or RCS vent(s) on 
the transient, and any corrective action necessary to prevent 
recurrence.  

g. The provisions of Specification 3.0.4 are not applicable.

SEQUOYAH - UNIT 1 3/4 4-29 Amendment No.157
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS 

4.4.12.1 Each PORV shall be demonstrated OPERABLE by: 

a. Performance of a CHANNEL FUNCTIONAL TEST, but excluding valve 
operation, at least once per 31 days; 

b. Performance of a CHANNEL CALIBRATION on the PORV actuation channel 
at least once per 18 months; and 

c. Verifying the PORV isolation valve is open at least once per 72 
hours when the PORV is being used for overpressure protection.  

4.4.12.2 All charging pumps and safety injection pumps, excluding the 
required OPERABLE pumps per specification 3.1.2.3 and 3.5.3, shall be 
demonstrated inoperable at least once per 31 days except when the 
reactor vessel head is removed by verifying that either the pump 
controls are in the pull-to-lock position, the pump motor circuit 
breaker(s) is tagged out or the pump(s) is isolated from the RCS by a 
manually closed valve or by a motor-operated valve with the valve 
breaker tagged out. Normal Reactor Coolant Pump seal flow can be 
maintained at all times.

SEQUOYAH - UNIT 1 3/4 4-31 Amendment No. 157



REACTIVITY CONTROL SYSTEMS

BASES 

condition of all rods inserted (most positive MDC) to an all rods withdrawn 
condition and, a conversion for the rate of change of moderator density with 
temperature at RATED THERMAL POWER conditions. This value of the MDC was then 
transformed into the limiting end of cycle life (EOL) MTC value. The 300 ppm 
surveillance limit MTC value represents a conservative value (with corrections 
for burnup and soluble boron) at a core condition of 300 ppm equilibrium boron 
concentration and is obtained by making these corrections to the limiting EOL 
MTC value.  

The surveillance requirements for measurement of the MTC at the beginning 
and near the end of each fuel cycle are adequate to confirm that the MTC 
remains within its limits since this coefficient changes slowly due principally 
to the reduction in RCS boron concentration associated with fuel burnup.  

3/4.1.1.4 MINIMUM TEMPERATURE FOR CRITICALITY 

This specification ensures that the reactor will not be made critical 
with the Reactor Coolant System average temperature less than 5410F. This 
limitation is required to ensure 1) the moderator temperature coefficient is 
within its analyzed temperature range, 2) the protective instrumentation is 
within its normal operating range, 3) the P-12 interlock is above its setpoint, 
4) the pressurizer is capable of being in a OPERABLE status with a steam bubble, 
and 5) the reactor pressure vessel is above its minimum RTNDT temperature.  

3/4.1.2 BORATION SYSTEMS 

The boron injection system ensures that negative reactivity control is 
available during each mode of facility operation. The components required to 
perform this function include 1) borated water sources, 2) charging pumps, 3) 
separate flow paths, 4) boric acid transfer pumps, 5) associated heat tracing 
systems, and 6) an emergency power supply from OPERABLE diesel generators.  

With the RCS average temperature above 350*F, a minimum of two separate 
and redundant boron injection systems are provided to ensure single functional 
capability in the event an assumed failure renders one of the systems inoperable.  
The boration capability of either flow path is sufficient to provide a SHUTDOWN 
MARGIN from expected operating conditions of 1.6% delta k/k after xenon decay 
and cooldown to 200°F. The maximum expected boration capability requirement 
occurs at EOL from full power equilibrium xenon conditions and requires

Amendment No. 155, 157SEQUOYAH - UNIT 1 B 3/4 1- 2



REACTIVITY CONTROL SYSTEMS

BASES 

6042 gallons of 20,000 ppm borated water from the boric acid storage tanks or 
82,082 gallons of 2500 ppm borated water from the refueling water storage tank.  

With the RCS temperature below 350°F, one injection system is acceptable 
without single failure consideration on the basis of the stable reactivity 
condition of the reactor and the additional restrictions prohibiting CORE 
ALTERATIONS and positive reactivity change in the event the single injection 
system becomes inoperable.  

The boron capability required below 200F, is sufficient to provide a 
SHUTDOWN MARGIN of 1% delta k/k after xenon decay and cooldown from 200°F to 
1400 F. This condition requires either 835 gallons of 20,000 ppm borated water 
from the boric acid storage tanks or 9,690 gallons of 2500 ppm borated water 
from the refueling water storage tank.  

The contained water volume limits include allowance for water not available 
because of discharge line location and other physical characteristics.  

The limits on contained water volume and boron concentration of the RWST 
also ensure a pH value of between 7.5 and 9.5 for the solution recirculated 
within containment after a LOCA. This pH band minimizes the evolution of 
iodine and minimizes the effect of chloride and caustic stress corrosion on 
mechanical systems and components.  

The OPERABILITY of one boron injection system during REFUELING ensures 
that this system is available for reactivity control while in MODE 6.  

3/4.1.3 MOVABLE CONTROL ASSEMBLIES 

The specifications of this section ensure that (1) acceptable power distri
bution limits are maintained, (2) the minimum SHUTDOWN MARGIN is maintained, 
and (3) limit the potential effects of rod misalignment on associated accident 
analyses. OPERABILITY of the control rod position indicators is required to 
determine control rod positions and thereby ensure compliance with the control 
rod alignment and insertion limits.  
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3/4.4 REACTOR COOLANT SYSTEM

BASES 

3/4.4.1 REACTOR COOLANT LOOPS AND COOLANT CIRCULATION 

The plant is designed to operate with all reactor coolant loops in opera
tion, and maintain DNBR above the safety analysis DNBR limit during all normal 
operations and anticipated transients. In MODES 1 and 2 with one reactor coolant 
loop not in operation this specification requires that the plant be in at least 
HOT STANDBY within 1 hour.  

In MODE 3, two reactor coolant loops provide sufficient heat removal 
capability for removing core decay heat even in the event of a bank withdrawal 
accident; however, a single reactor coolant loop provides sufficient heat 
removal capacity if a bank withdrawal accident can be prevented, i.e., by 
opening the Reactor Trip System breakers. Single failure considerations 
require that two loops be OPERABLE at all times.  

In MODE 4, a single reactor coolant loop or residual heat removal (RHR) 
loop provides sufficient heat removal capability for removing decay heat; but 
single failure considerations require that at least two loops be OPERABLE.  
Thus, if the reactor coolant loops are not OPERABLE, this specification 
requires two RHR loops to be OPERABLE.  

In MODE 5, single failure considerations require that two RHR loops be 
OPERABLE.  

The operation of one Reactor Coolant Pump or one RHR pump provides adequate 
flow to ensure mixing, prevent stratification and produce gradual reactivity 
changes during boron concentration reductions in the Reactor Coolant System.  
The reactivity change rate associated with boron reduction-will, therefore, be 
within the capability of operator recognition and control.  

The restrictions in starting an RCP only when a steam bubble exists in the 
pressurizer will minimize the pressure transient when the pump is started.  
The steam bubble will accomodate the resultant expansion as any cold water 
injected by the charging pumps is rapidly warmed. This cushion will dampen 
the plant response to potential transients and provide easier pressure control 
with the slower transient response.  

3/4.4.2 and 3/4.4.3 SAFETY AND RELIEF VALVES 

The pressurizer code safety valves operate to prevent the RCS from being 
pressurized above its Safety Limit of 2735 psig. Each safety valve is designed 
to relieve 420,000 lbs per hour of saturated steam at the valve set point.  
The relief capacity of a single safety valve is adequate to relieve any over
pressure condition which could occur during shutdown. In the event that no 
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REACTOR COOLANT SYSTEM

BASES 

safety valves are OPERABLE, an operating RHR loop, connected to the RCS, 
provides overpressure relief capability and will prevent RCS overpressurization.  

During operation, all pressurizer code safety valves must be OPERABLE to 
prevent the RCS from being pressurized above its safety limit of 2735 psig.  
The combined relief capacity of all of these valves is greater than the maximum 
surge rate resulting from a complete loss of load assuming no reactor trip 
until the first Reactor Protective System trip set point is reached (i.e., no 
credit is taken for a direct reactor trip on the loss of load) and also assuming 
no operation of the power operated relief valves or steam dump valves.  

Demonstration of the safety valves' lift settings will occur only during 
shutdown and will be performed in accordance with the provisions of Section XI 
of the ASME Boiler and Pressure Code.  

The power operated relief valves (PORVs) and steam bubble function to 
relieve RCS pressure during all design transients up to and including the 
design step load decrease with steam dump. Operation of the PORVs minimizes 
the undesirable opening of the spring-loaded pressurizer code safety valves.  
Each PORV has a remotely operated block valve to provide positive shutoff 
capability should a relief valve become inoperable. The PORVs also function 
to remove non-condensibles or steam from the pressurizer.  

The OPERABILITY of the power-operated relief valves (PORVs) and block 
valves is determined on the basis of their being capable of performing the 
following functions: 

a. Manual control of PORVs to control reactor coolant system pressure.  
This is a function that is used for a steam generator tube rupture 
accident.  

b. Maintaining the integrity of the reactor coolant pressure boundary.  
This is a function that is related to controlling identified leakage 
and ensuring the ability to detect unidentified reactor coolant 
pressure boundary leakage.  

c. Manual control of the block valve to: (1) unblock an isolated PORV 
to allow it to be used for manual control of reactor coolant system 
pressure (Item A), and (2) isolate a PORV with excessive seat leakage 
(Item B).  

d. Automatic control of PORVs to control reactor coolant system 
pressure. This is a function that reduces challenges to the code 
safety valves for overpressure events.  

e. Manual control of a block valve to isolate a stuck-open PORV.  

Surveillance requirements (SR) provide assurance that the PORVs and block 
valves can perform their functions. The block valves are exempt from the SR 
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REACTOR COOLANT SYSTEM

BASES 

to cycle the valves when they have been closed to comply with the ACTION 
requirements. This precludes the need to cycle the valves with full system 
differential pressure or when maintenance is being performed to restore an 
inoperable PORV to operable status.  

Testing of PORVs in HOT SHUTDOWN is required in order to simulate the 
temperature and pressure environmental effects on PORVs. In many PORV designs, 
testing at COLD SHUTDOWN is not considered to be a representative test for 
assessing PORV performance under normal operating conditions. In addition, 
testing PORVs in HOT SHUTDOWN would provide added assurance of valve operability 
for low-temperature overpressure protection.  

3/4.4.4 PRESSURIZER 

The limit on the maximum water volume in the pressurizer assures that the 
parameter is maintained within the normal steady state envelope of operation 
assumed in the SAR. The limit is consistent with the initial SAR assumptions.  
The 12 hour periodic surveillance is sufficient to ensure that the parameter 
is restored to within its limit following expected transient operation. The 
maximum water volume also ensures that a steam bubble is formed and thus the 
RCS is not a hydraulically solid system. The requirement that 150 kw of 
pressurizer heaters and their associated controls be capable of being supplied 
electrical power from an emergency bus provides assurance that the plant will 
be able to control reactor coolant pressure and establish natural circulation 
conditions.  

3/4.4.5 STEAM GENERATORS 

The Surveillance Requirements for inspection of the steam generator tubes 
ensure that the structural integrity of this portion of the RCS will be 
maintained. The program for inservice inspection of steam generator tubes is 
based on a modification of Regulatory Guide 1.83, Revision 1. Inservice 
inspection of steam generator tubing is essential in order to maintain 
surveillance of the conditions of the tubes in the event that there is evidence 
of mechanical damage or progressive degradation due to design, manufacturing 
errors, or inservice conditions that lead to corrosion. Inservice inspection 
of steam generator tubing also provides a means of characterizing the nature 
and cause of any tube degradation so that corrective measures can be taken.  
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REACTOR COOLANT SYSTEM

BASES 

Heatup and cooldown limit curves are calculated using the most limiting 
value of the nil-ductility reference temperature, RT NOT, at the end of 
9.2 effective full power years of service life. The .2 EFPY service 
life period is chosen such that the limiting RTNnT at the l/4T location 
in the core region is greater than the RTHnT of Rfe limiting unirradiated 
material. The selection of such a limitih'• RT assures that all 
components in the Reactor Coolant System will YT'operated conservatively 
in accordance with applicable Code requirements.  
The reactor vessel materials have been tested to determine their initial 
RT the results of these tests are shown in Table B 3/4.4-1. Reactor 
oplpation and resultant fast neutron (E greater than 1 MEV) irradiation 
can cause an increase in the RT Therefore, an adjusted reference 
temperature, based upon the fluIR~e of the material in question, can be 
predicted using Figure B 3/4.4-1. The heatup and cooldown limit curves 
of Figures 3.4-2 and 3.4-3 include predicted adjustments for this shift 
in RTnT at the end of 9.2 EFPY, as well as adjustments for possible 
errorY-1n the pressure and temperature sensing instruments.  

Values of delta RT determined in this manner may be used until the 
results from the m~irial surveillance program, evaluated according to 
ASTM E185, are available. The first capsule will be removed at the end 
of the first core cycle. Successive capsules will be removed in 
accordance with the requirements of ASTM E185-73 and 10 CFR 50, Appendix 
H. The heatup and cooldown curves and the low temperature overpressure 
protection setpoints must be recalculated when the delta RTNDT determined 
from the surveillance capsule exceeds the calculated delta RTNDT for the 

equivalent capsule radiation exposure.
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REACTOR COOLANT SYSTEM

BASES 

3/4.4.10 STRUCTURAL INTEGRITY 

The inservice inspection and testing programs for ASME Code Class 1, 2 
and 3 components ensure that the structural integrity and operational readiness 
of these components will be maintained at an acceptable level throughout the 
life of the plant. These programs are in accordance with Section XI of the 
ASME Boiler and Pressure Vessel Code and applicable Addenda as required by 
10 CFR Part 50.55a(g) except where specific written relief has been granted by 
the Commission pursuant to 10 CFR Part 50.55a (g)(6)(i).  

Components of the reactor coolant system were designed prior to issuance 
of Section XI of the ASME Boiler and Pressure Vessel Code. These components 
will be tested to the extent practical within the limitations of the original 
plant design, geometry, and materials of construction of the components.  

3/4.4.11 REACTOR COOLANT SYSTEM HEAD VENTS 

The function of the RCS head vents is to remove non-condensables or steam 
from the reactor vessel head. This system is designed to mitigate a possible 
condition of inadequate core cooling, inadequate natural circulation, or in
ability to depressurize the RHR System initiated conditions resulting from the 
accumulation of non-condensable gases in the Reactor Coolant System. The 
reactor vessel head vent is designed with redundant safety grade vent paths.  

3/4.4.12 OVERPRESSURE PROTECTION SYSTEM 

The operability of two PORVs or an RCS vent opening of at least three 
square inches ensures that the RCS will be protected from pressure transients 
which could exceed the limits of Appendix G to 10 CFR Part 50 when one or more 
of the RCS cold legs'are less than or equal to 350 degrees F. Either PORV 
has adequate relieving capability-to protect the RCS from overpressurization 
when the transient is limited to either: (1) the start of an idle RCP with a 
water-solid RCS and a secondary water temperature of the steam generator less 
than or equal to 50 degrees F above the RCS cold leg temperatures, or (2) the 
start of a charging pump and its injection into the RCS with letdown isolated.  

The maximum allowed PORV setpoint for the low temperature overpressure 
protection (LTOP) system is derived by analysis which models the performance 
of the LTOP system assuming various mass input and heat input transients.  
Operation with the PORV setpoint less than or equal to the maximum setpoint 
ensures that Appendix G criteria will not be violated with consideration for 
a maximum pressure overshoot beyond the PORV setpoint which can occur as a 
result of time delays in signal processing and valve opening, instrument un
certainties, and single failure. To ensure that mass and heat input tran
sients more severe than those assumed cannot occur, technical specifications 
require tagout or isolation of all but one centrifugal charging pump while in 
modes 4, 5, and 6 with the reactor vessel head installed and disallow restart 
of an RCP if a steam bubble does not exist in the pressurizer.  

The LTOP system setpoints include a 50 degree F allowance for heat 
transport effects and a 27 degree F allowance for instrument accuracy. An 
800 psig pressure limit protects the PORV piping from the consequences of a 
possible water hammer caused by the rapid opening times associated with the 
PORVs.  
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TABLE 5.7.1 

COMPONENT CYCLIC OR TRANSIENT LIMITS

m 

0 
'-Z 
Cr

COMPONENT 

Reactor Coolant System

CYCLIC OR 
TRANSIENT LIMIT 

200 heatup cycles at < 100°F/hr 
and 200 cooldown cycles at 
< 100°F/hr 

200 pressurizer cooldown cycles 
at < 200°F/hr 

80 loss of load cycles, without 
immediate turbine or reactor trip.  

40 cycles of loss of offsite 
A.C. electrical power.  

80 cycles of loss of flow in one 

reactor coolant loop.  

400 reactor trip cycles.  

12 spray actuation cycles.  

50 leak tests 

5 hydrostatic pressure tests 

10 low temperature water-solid 
overpressure events 

5 hydrostatic pressure tests

DESIGN CYCLE 
OR TRANSIENT 

Heatup cycle - Tavg from < 200OF 
to > 5500 F.  
CooTdown cycle - T av from 
> 550OF to < 2 0 0 oF.vg 

Pressurizer cooldown cycle 
temperatures from > 65 0 OF to 
< 2000 F.  

> 15% of RATED THERMAL POWER to 
U% of RATED THERMAL POWER.  

Loss of offsite A.C. electrical 
power source supplying the onsite 
ESF Electrical System.  

Loss of only one reactor 

coolant pump.  

100% to 0% of RATED THERMAL POWER.  

Spray water temperature differential 
> 320°F and < 5600 F.  

Pressurized to 2485 psig 

Pressurized to 3107 psig 

Water-solid system activation

U, 

41

(

I
Pressurized to 1356 psigSecondary System



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 205 

TENNESSEE VALLEY AUTHORITY 

DOCKET NO. 50-328 

SEQUOYAH NUCLEAR PLANT. UNIT 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 147 
License No. DPR-79 

1. The Nuclear Regulatory Commission (the Commission) has found that: 

A. The application for amendment by Tennessee Valley Authority (the 
licensee) dated August 10, 1988; as supplemented by letters dated 
May 18, 1989, November 16, 1989; December 21, 1990; March 22, 
1991; September 18, 1991; and November 21, 1991, complies with the 
standards and requirements of the Atomic Energy Act of 1954, as 
amended (the Act), and the Commission's rules and regulations set 
forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, the 
provisions of the Act, and the rules and regulations of the 
Commission; 

C. There is reasonable assurance (i) that the activities authorized by 
this amendment can be conducted without endangering the health and 
safety of the public, and (ii) that such activities will be 
conducted in compliance with the Commission's regulations; 

D. The issuance of this amendment will not be inimical to the common 
defense and security or to the health and safety of the public; and 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 
of the Commission's regulations and all applicable requirements have 
been-satisfied.



-2-

2. Accordingly, the license is amended by changes to the Technical 
Specifications as indicated in the attachment to this license amendment 
and paragraph 2.C.(2) of Facility Operating License No. DPR-79 is hereby 
amended to read as follows: 

(2) Technical Specifications 

The Technical Specifications contained in Appendices A and B, as 
revised through Amendment No.147 , are hereby incorporated in the 
license. The licensee shall operate the facility in accordance with 
the Technical Specifications.  

3. This license amendment is effective as of its date of issuance, to be 
implemented within 30 days.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Frederick J. Heb on, Director 
Project Directorate 11-4 
Division of Reactor Projects - I/II 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: March 30, 1992



ATTACHMENT TO LICENSE AMENDMENT NO. 147 

FACILITY OPERATING LICENSE NO. DPR-79

DOCKET NO. 50-328 

Revise the Appendix A Technical Specifications by removing the pages 
identified below and inserting the enclosed pages. The revised pages are 
identified by the captioned amendment number and contain marginal lines 
indicating the area of change. Overleaf pages* are provided to maintain 
document completeness.

REMOVE

VI 
XIII 
3/4 1-7 
3/4 1-8 
3/4 1-9 
3/4 1-10 
3/4 4-3 
3/4 4-4* 
3/4 4-8 
3/4 4-28 

B3/4 1-1* 
B3/4 1-2 
B3/4 1-3 
B3/4 4-1 
B3/4 4-2 

B3/4 4-7* 
B3/4 4-8 
B3/4 4-15 

5-6

INSERT

VI 
XIII 
3/4 1-7 
3/4 1-8 
3/4 1-9 
3/4 1-10 
3/4 4-3 
3/4 4-4* 
3/4 4-8 
3/4 4-28 
3/4 4-34 
3/4 4-35 
3/4 4-36 

B3/4 1-1* 
B3/4 1-2 
B3/4 1-3 
B3/4 4-1 
B3/4 4-2 
B3/4 4-2a 
B3/4 4-7* 
B3/4 4-8 
B3/4 4-15 

5-6
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REACTIVITY CONTROL SYSTEMS 

3/4.1.2 BORATION SYSTEMS

FLOW PATH - SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

3.1.2.1 As a minimum, one of the following boron injection flow paths shall 
be OPERABLE: 

a. A flow path from the boric acid tanks via a boric acid transfer pump 
and a charging pump to the Reactor Coolant System if the boric acid 
storage tank in Specification 3.1.2.5a is OPERABLE, or 

b. The flow path from the refueling water storage tank via a charging 
pump to the Reactor Coolant System if the refueling water storage 
tank in Specification 3.1.2.5b is OPERABLE.  

APPLICABILITY: MODES 4, 5 and 6.  

ACTION: 

MODE 4 - With none of the above flow paths OPERABLE, suspend all operations 
involving CORE ALTERATIONS or positive reactivity changes and restore 
one flow path as soon as possible.  

MODES 5 - With none of the above flow paths OPERABLE, suspend all operations 
and 6 involving CORE ALTERATIONS or positive reactivity changes.  

SURVEILLANCE REQUIREMENTS 

4.1.2.1 At least one of the above required flow paths shall be demonstrated 
OPERABLE: 

a. At least once per 7 days by verifying that the temperature of the 
heat traced portion of the flow path is greater than or equal to 
1450F when a flow path from the boric acid tanks is used.  

b. At liest once per 31 days by verifying that each valve (manual, 
power operated or automatic) in the flow path that is not locked, 
sealed, or otherwise secured in position, is in its correct 
position.
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REACTIVITY CONTROL SYSTEMS

FLOW PATHS - OPERATING 

LIMITING CONDITION FOR OPERATION 

3.1.2.2 At least two of the following three boron injection flow paths shall 
be OPERABLE: 

a. The flow path from the boric acid tanks via a boric acid transfer 
pump and a charging pump to the Reactor Coolant System.  

b. Two flow paths from the refueling water storage tank via charging 

pumps to the Reactor Coolant System.  

APPLICABILITY: Modes 1, 2, and 3.  

ACTION: 

With only one of the above required boron injection flow paths to the Reactor 
Coolant System OPERABLE, restore at least two boron injection flow paths to 
the Reactor Coolant System to OPERABLE status within 72 hours or be in at 
least HOT STANDBY and borated to a SHUTDOWN MARGIN equivalent to at least 1% 
delta k/k at 200OF within the next 6 hours; restore at least two flow paths to 
OPERABLE status within the next 7 days or be in HOT SHUTDOWN within the next 
30 hours.  

SURVEILLANCE REQUIREMENTS 

4.1.2.2 At least two of the above required flow paths shall be demonstrated 
OPERABLE: 

a. At least once per 7 days by verifying that the temperature of the 
heat traced portion of the flow path from the boric acid tanks is 
greater than or equal to 1450 F when it is a required water source.  

b. At least once per 31 days by verifying that each valve (manual, 
power operated or automatic) in the flow path that is not locked, 
sealed, or otherwise secured in position, is in its correct position.  

c. At least once per 18 months during shutdown by verifying that each 
automatic valve in the flow path actuates to its correct position on 
a safety injection test signal.  

d. At least once per 18 months by verifying that the flow path required 
by Specification 3.1.2.2a delivers at least 10 gpm to the Reactor 
Coolant System.
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REACTIVITY CONTROL SYSTEMS 

CHARGING PUMP - SHUTDOWN

LIMITING CONDITION FOR OPERATION 

3.1.2.3 One charging pump in the boron injection flow path required by 
Specification 3.1.2.1 shall be OPERABLE and capable of being powered from an 
OPERABLE shutdown board.  

APPLICABILITY: MODES 4, 5 and 6.  

ACTION: 

MODE 4 - With no charging pump OPERABLE, suspend all operations involving CORE 
ALTERATIONS or positive reactivity changes and restore one charging 
pump as soon as possible.  

MODES 5 - With no charging pump OPERABLE, suspend all operations involving 
and 6 CORE ALTERATIONS or positive reactivity changes.  

SURVEILLANCE REQUIREMENTS

4.1.2.3 The above 
verifying, that on 
of greater than or 
tion 4.0.5.

required charging pump shall be demonstrated OPERABLE by 
recirculation flow, the pump develops a discharge pressure 
equal to 2400 psig when tested pursuant to Specifica-
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REACTIVITY CONTROL SYSTEMS 

CHARGING PUMPS - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.4 At least two charging pumps shall be OPERABLE.

APPLICABILITY: Modes 1, 2, and 3.  

ACTION:

With only one charging pump OPERABLE, restore at least two charging pumps to 
OPERABLE status within 72 hours or be in at least HOT STANDBY and borated to a 
SHUTDOWN MARGIN equivalent to at least 1% delta k/k at 200OF within the next 6 
hours; restore at least two charging pumps to OPERABLE status within the next 
7 days or be in HOT SHUTDOWN within the next 30 hours.

SURVEILLANCE REQUIREMENTS 

4.1.2.4 At least two charging pumps shall be demonstrated OPERABLE by 
verifying, that on recirculation flow, each pump develops a discharge pressure 
of greater than or equal to 2400 psig when tested pursuant to Specification 
4.0.5.
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REACTOR COOLANT SYSTEM

HOT SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

3.4.1.3 a. At least two of the reactor coolant and/or Residual heat removal 
(RHR) loops listed below shall be OPERABLE: 

1. Reactor Coolant Loop A and its associated steam generator 
and reactor coolant pump,* 

2. Reactor Coolant Loop B and its associated steam generator 
and reactor coolant pump,* 

3. Reactor Coolant Loop C and its associated steam generator 
and reactor coolant pump,* 

4. Reactor Coolant Loop D and its associated steam generator 

and reactor coolant pump,* 

5. Residual Heat Removal Loop A, 

6. Residual Heat Removal Loop B.  

b. At least one of the above reactor coolant and/or RHR loops shall 
be in operation.** 

APPLICABILITY: MODE 4.  

ACTION: 

a. With less than the above required loops OPERABLE, immediately initiate 
corrective action to return the required loops to OPERABLE status as 
soon as possible; be in COLD SHUTDOWN within 20 hours.  

b. With no reactor coolant or RHR loop in operation, suspend all 
operations involving a reduction in boron concentration of the Reactor 
Coolant System and immediately initiate corrective action to return 
the required coolant loop to operation.  

"*All reactor coolant pumps and residual heat removal pumps may be de-energized 
for up to 1 hour provided 1) no operations are permitted that would cause 
dilution of the Reactor Coolant System boron concentration, and 2) core 
outlet temperature is maintained at least 10OF below saturation temperature.  

*A reactor coolant pump shall not be restarted unless a steam bubble exists 
in the pressurizer.
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS

4.4.1.3.1 
determined 
alignments

The required reactor coolant pump(s), if not in operation, shall be 
to be OPERABLE once per 7 days by verifying correct breaker 
and indicated power'availability.

4.4.1.3.2 The required steam generator(s) shall be determined OPERABLE by 
verifying secondary side water level to be greater than or equal to 10 percent 
(wide-range indication) at least once per 12 hours.  

4.4.1.3.3 At least one reactor coolant or RHR loop shall be verified to be in 
operation and circulating reactor coolant at least once per 12 hours.
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REACTOR COOLANT SYSTEM

RELIEF VALVES - OPERATING 

LIMITING CONDITION FOR OPERATION 

3.4.3.2 All power operated relief valves (PORVs) and their associated block 
valves shall be OPERABLE.  

APPLICABILITY: MODES 1, 2, and 3.  

ACTION: 

a. With one or more PORV(s) inoperable, but capable of RCS pressure 
control, within 1 hour either restore the PORV(s) to OPERABLE status 
or close the associated block valve(s); otherwise, be in at least 
HOT STANDBY within the next 6 hours and in HOT SHUTDOWN within the 
following 6 hours.  

b. With one PORV inoperable and incapable of RCS pressure control, 
within I hour either restore the PORV to OPERABLE status or close 
the associated block valve and remove power from the block valve; 
restore the PORV to OPERABLE status within the following 72 hours or 
be in HOT STANDBY within the next 6 hours and in HOT SHUTDOWN 
within the following 6 hours.  

c. With both PORVs inoperable and incapable of RCS pressure control, 
within 1 hour either restore each of the PORVs to OPERABLE status or 
close their associated block valves and remove power from the block 
valves and be in HOT STANDBY within the next 6 hours and HOT 
SHUTDOWN within the following 6 hours.  

d. With one or more block valve(s) inoperable, within 1 hour: 
(1) restore the block valve(s) to OPERABLE status, or close the 
block valve(s) and remove power from the block valve(s), or close 
the PORV(s) and remove power from its associated solenoid valve(s); 
and (2) apply the ACTION b. or c. above, as appropriate, for the 
isolated PORV(s).  

e. The provisions of Specification 3.0.4 are not applicable.  

SURVEILLANCE REQUIREMENTS 

4.4.3.2.1 In addition to the requirements of Specification 4.0.5, each PORV 
shall be demonstrated OPERABLE at least once per 18 months by: 

a. Performance of a CHANNEL CALIBRATION, and 

b. Operating the valve through one complete cycle of full travel 
during mode 4.  

4.4.3.2.2 Each block valve shall be demonstrated OPERABLE at least once per 
92 days by operating the valve through one complete cycle of full travel.  
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REACTOR COOLANT SYSTEM

3/4.4.9 PRESSURE/TEMPERATURE LIMITS 

LIMITING CONDITION FOR OPERATION 

3.4.9.1 The Reactor Coolant System (except the pressurizer) temperature and 
pressure shall be limited in accordance with the limit lines shown on 
Figures 3.4-2 and 3.4-3 during heatup, cooldown, criticality, and inservice 
leak and hydrostatic testing with: 

a. A maximum heatup of 100*F in any one hour period.  

b. A maximum cooldown of 100*F in any one hour period.  

c. A maximum temperature change of less than or equal to 5*F in any one 
hour period during inservice hydrostatic and leak testing operations 
above the heatup and cooldown limit curves.  

APPLICABILITY: At all times.  

ACTION: 

With any of the above limits exceeded, restore the temperature and/or pressure 

to within the limit within 30 minutes; perform an engineering evaluation to 

determine the effects of the out-of-limit condition on the structural integrity 

of the Reactor Coolant System; determine that the Reactor Coolant System remains 

acceptable for continued operation or be in at least HOT STANDBY within the next 

6 hours and reduce the RCS Tavg and pressure to less than 200*F and 500 psig, 

respectively, within the following 30 hours.  

SURVEILLANCE REQUIREMENTS 

4.4.9.1.1 The Reactor Coolant System temperature and pressure shall be 
determined to be within the limits at least once per 30 minutes during system 
heatup, cooldown, and inservice leak and hydrostatic testing operations.  

4.4.9.1.2 The reactor vessel material irradiation surveillance specimens 
shall be removed and examined, to determine changes in material properties 
in accordance with 10 CFR 50, Appendix H. The results of these examinations 
shall be used to update Figures 3.4-2, 3.4-3, and 3.4-4.  
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REACTOR COOLANT SYSTEM

3/4.4.12 LOW TEMPERATURE OVERPRESSURE PROTECTION SYSTEMS 

LIMITING CONDITION FOR OPERATION 

3.4.12 At least one of the following Overpressure Protection Systems shall be 
OPERABLE: 

a. Two power operated relief valves (PORVs) with a nominal lift seiting 
less than or equal to that shown in Figure 3.4-4, or 

b. The Reactor Coolant System (RCS) depressurized with an RCS vent of 
greater than or equal to 3 square inches.  

APPLICABILITY: MODE 4, MODE 5 and MODE 6 with the reactor vessel head on.  

ACTION: 

a. With one PORV inoperable, in MODE 4 either: 

1. Restore the inoperable PORV to operable status within 7 days, or 

2. Depressurize and vent the RCS through at least a 3 square inch 
vent within the next 8 hours, or 

3. Ensure pressurizer level is maintained less than or equal to 30 
percent.  

b. With one PORV inoperable in MODES 5 or 6, either (1) restore the 
PORV to operable status within 24 hours, or (2) complete 
depressurization and venting of the RCS through at least a 3 square 
inch vent within a total of 32 hours.  

c. With both PORVs inoperable, depressurize and vent the RCS through at 
least a 3 square inch vent within 8 hours.* 

d. With the RCS vented per ACTIONS a, b, or c, verify the vent pathway 
at least once per 31 days when the pathway is provided by a valve(s) 
that is locked, sealed, or otherwise secured in the open position; 
otherwise, verify the vent path every 12 hours.  

e. When RCS temperature is less than 350 0 F, both safety injection pumps 
and one centrifugal charging pump shall be made incapable of 
automatic injection into the' RCS. Should any of these pumps be found 
actually capable of automatic injection, return the pump(s) to 
incapable status with 12 hours or depressurize and vent RCS through 
at least a 3 square inch vent within the next'8 hours.  

f. In the event either the PORVs or the RCS vent(s) are used to 
mitigate an RCS pressure transient, a Special Report shall be 
prepared and submitted to the Commission pursuant to Specification 
6.9.2 within 30 days. The report shall describe the circumstances 
initiating the transient, the effect of the PORVs 'or RCS vent(s) on 
the transient, and any corrective action necessary to prevent 
recurrence.  

g. The provisions of Specification 3.0.4 are not applicable.  
) ' ',

SEQUOYAH - UNIT 2 Amendment No. 1473/4 4-34



2500

2000 --

1500 
6-4 

0.  

(n 
U) 

1000 

500 

0

I- i

AUCT LO 

(*F)

I I lIIl II
I 1 1 I

Pi 
PCV-68-340A 

(PSIG)
-g 4

85 
1120 
165 
200 

255 
290 
380 
450

482 
482 ,500 
555 
630 
735 
715 
685 

2350

PCV-68-334 
(PSIG)

482 
482 
525 
590 
670 
775 
760 
740 

2350
- PI iiY - - P

0 50

I

I

L-. -. -------- I
I/

APPENDIX G 

-PCV-68-334 

00 I •= PCV-68-340A 

'II 

woo

100 150 200 250 300 '350 400 450 500

TEMPERATURE, "F 

PORV NOMINAL LIFT SETTINGS - APPLICABLE UP TO 16 EFPY

FIGURE 3.4-4

Amendment No. 147
SEOUOYAH - UNIT 2

t
IIIIIIILLLLIi

I

I

3/4 4-35

m

I I
I I I ; I I f I I I I

I i L i i I J

I



REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS 

4.4.12.1 Each PORV shall'be demonstrated OPERABLE by: 

a. Performance of a CHANNEL FUNCTIONAL TEST, but excluding valve 
operation, at least once per 31 days;, 

b. Performance of a CHANNEL CALIBRATION~on the,PORV actuation channels 
'at least once per 18 months; and 

c. Verifying the PORV isolation valve is open at least once per 72 
hours when the PORV is being used for overpressure protection.  

4.4.12.2 All charging pumps and safety injection pumps, excluding the 
required OPERABLE pumps per specification 3.1.2.3 and 3.5.3, shall be 
demonstrated inoperable at least once per 31 days except when the 
reactor vessel head is removed by Verifying that either the pump 
controls are in the pull-to-lock position, the pump motor circuit 
breaker(s) is tagged out or the pump(s) is isolated from the RCS by a 
manually closed valve or by a motor-operated valve with the valve 
breaker tagged out. Normal Reactor Coolant Pump seal flow can be 
maintained at all times.
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3/4.1 REACTIVITY CONTROL SYSTEMS

BASES 

3/4.1.1 BORATION CONTROL 

3/4.1.1.1 end 3/4.1.1.2 SHUTDOWN MARGIN 

A sufficient SHUTDOWN MARGIN ensures that 1) the reactor can be made 
,subcritical 'from all operating conditions', 2) the reactivity transients associated 
with postulated accident conditions are controllable within acceptable limits, 
and 3) the reactor will be maintained sufficiently subcritical to preclude 
inadvertent criticality in the shutdown condition.  

SHUTDOWN MARGIN requirements vary throughout core life as a function of 
fuel depletion, RCS boron concentration, and RCS Ta. The most restrictive 

avg
condition occurs at EOL, with Tavg at no load operating temperature, and is 
associated with a postulated steam line break accident and resulting uncon
trolled RCS cooldown. In the analysis of this accident, a minimum SHUTDOWN 
MARGIN of 1.6% delta k/k is required to control the reactivity transient.  
Accordingly, the SHUTDOWN MARGIN requirement is based upon this limiting 
condition and is consistent with FSAR safety analysis assumptions. With T 
less than 200'F, the reactivity transients resulting from a postulated ste•M 
line break cooldown are minimal and a 1% delta k/k SHUTDOWN MARGIN provides 
adequate protection.  

3/4.1.1.3 MODERATOR TEMPERATURE COEFFICIENT 

The limitations on moderator temperature coefficient (MTC) are provided 
to ensure that the value of this coefficient remains within the limiting 
condition assumed in the FSAR accident and transient analyses.  

The MTC values of this specification are applicable to a specific set of 
plant conditions; accordingly, verification of MTC values at conditions other 
than those explicitly stated will require extrapolation to those conditions in 
order to permit an accurate comparison.  

The most negative MTC value equivalent to the most positive moderator 
density 'coefficient (MDC), was obtained by incrementally correcting the MDC, used in the FSAR analyses to nominal operating conditions. These corrections 

.
9 
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REACTIVITY CONTROL SYSTEMS

BASES 

3/4.1.1.3 MODERATOR TEMPERATURE COEFFICIENT'r(Continued) 

involved subtracting the incremental change in the MDC associated with a core 
condition of all rods i'nserted (most positive•MDC) to an all rods withdrawn 
condition and, a conversion' for the rate of change of 'moderator density with 
temperature at RATED THERMAL POWER conditionti, This value of the MDC was then 
transformed into the limiting end of cycle life (EOL) MTC value. The 300 PPM 
surveillance limit MTC value represents a conservative value (with corrections 
for burnup and soluble boron) at a core condition of 300 ppm equilibrium boron 
concentration and is obtained by making these corrections to the limiting EOL 
MTC value.  

The surveillance requirements for measurement of the MTC at the beginning 
and near the end of the fuel cycle are adequate to confirm that the MTC remains 
within its limits since this coefficient changes slowly due principally to the 
reduction in RCS boron concentration associated with fuel burnup.  

3/4.1.1.4 MINIMUM TEMPERATURE FOR CRITICALITY 

This specification ensures that the reactor will not be made critical 
with the Reactor Coolant System average temperature less than 5410 F. This 
limitation is required to ensure 1) the moderator temperature coefficient is 
within it analyzed temperature range, 2) theýprotective instrumentation is 
within its normal operating range, 3) the P-12- interlock is above its setpoint, 
4) the pressurizer is capable of being in a OPERABLE status with a steam 
bubble, and 5) the reactor pressure vessel is-above its minimum RTNOT 
temperature.  

3/4.1.2 BORATION SYSTEMS 

The boron injection system ensures that negative reactivity control is 
available during each mode of facility operatJion. The components required to 
perform this function include 1) borated water sources, ,2) charging pumps, 3) 
separate flow paths, 4) boric acid transfer plumps, 5) associated heat tracing 
systems, and 6) an emergency power supply froin OPERABLE diesel generators.  

With the RCS average temperature above 35OF, a minimum of two separate 
and redundant boron injection system are provided to ensure single functional 
capabilityin ;the event'an assumed failure renders one of the flow paths' 
inoperable. The boration capability of eithen flow path is sufficient to
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REACTIVITY CONTROL SYSTEMS

BASES 

BORATION SYSTEMS (Continued) 

provide a SHUTDOWN MARGIN from expected operating conditions of 1.6% delta k/k 
after xenon decay and cooldown to 2000 F. The maximum expected boration 
capability requirement occurs at EOL from full power equilibrium xenon 
conditions and requires 6042 gallons of 20,000 ppm borated water from the 
boric acid storage tanks or 82,082 gallons of 2500 ppm borated water from the 
refueling water storage tank.  

With the RCS temperature below 3500F, one injection system is acceptable 
without single failure consideration on the basis of the stable reactivity 
condition of the reactor and the additional restrictions prohibiting CORE 
ALTERATIONS and positive reactivity changes in the event the single injection 
system becomes inoperable.  

The boron capability required below 200*F is sufficient to provide a 
SHUTDOWN MARGIN of 1% delta k/k after xenon decay and cooldown from 200OF to 
1400 F. This condition requires either 835 gallons of 20,000 ppm borated water 
from the boric acid storage tanks or 9,690 gallons of 2500 ppm borated water 
from the refueling water storage tank.  

The contained water volume limits include allowance for water not 
available because of discharge line location and other physical 
characteristics.  

The limits on contained water volume and boron concentration of the RWST 
also ensure a pH value of between 7.5 and 9.5 for the solution recirculated 
within containment after a LOCA. This pH band minimizes the evolution of 
iodine and minimizes the effect of chloride and caustic stress corrosion on 
mechanical systems and components.  

The OPERABILITY of one boron injection system during REFUELING ensures 
that this system is available for reactivity control while in MODE 6.  

3/4.1.3 MOVABLE CONTROL ASSEMBLIES 

The specifications of this section ensure that (1) acceptable power 
distribution limits are maintained, (2) the minimum SHUTDOWN MARGIN is main
tained, and (3) limit the potential effects of rod misalignment on associated 
accident analyses. OPERABILITY of the control rod position indicators is 
required to determine control rod positions and thereby ensure compliance with 
the control rod alignment and insertion limits.  
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3/4.4 REACTOR COOLANT SYSTEM

BASES 

3/4.4.1 REACTOR COOLANT LOOPS AND COOLANT CIRCULATION 

The plant is designed to operate with all reactor coolant loops in 
operation, and maintain DNBR above the safety analysis DNBR limit during all 
normal operations and anticipated transients. In MODES 1 and 2 with one reac
tor coolant loop not in operation this specification requires that the plant be 
in at least HOT STANDBY within 1 hour.  

In MODE 3, two reactor coolant loops provide sufficient heat removal 
capability for removing core decay heat even in the event of a bank withdrawal 
accident; however, a single reactor coolant loop provides sufficient heat 
removal capacity if a bank withdrawal accident can be prevented, i.e., by 
opening the Reactor Trip System breakers. Single failure considerations 
require that two loops be OPERABLE at all times.  

In MODE 4, a single reactor coolant loop or residual heat removal (RHR) 
loop provides sufficient heat removal capability for removing decay heat; but 
single failure considerations require that at least two loops be OPERABLE.  
Thus, if the reactor coolant loops are not OPERABLE, this specification 
requires two RHR loops to be OPERABLE.  

In MODE 5 single failure considerations require that two RHR loops be 
OPERABLE.  

The operation of one Reactor Coolant Pump or one RHR pump provides adequate 
flow to ensure mixing, prevent stratification and produce gradual reactivity 
changes during boron concentration reductions in the Reactor Coolant System.  
The reactivity change rate associated with boron reduction will, therefore, be 
within the capability of operator recognition and control.  

The restrictions on starting an RCP only when a steam bubble exists in 
the pressurizer will minimize the pressure transient when the pump is started.  
The steam bubble will accommodate the resultant expansion as any cold water 
injected by the charging pumps is rapidly warmed. This cushion will dampen the 
plant response to potential transients and provide easier pressure control with 
the slower transient response.  
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REACTOR COOLANT SYSTEM

BASES 

3/4.4.2 and 3/4.4.3 SAFETY AND RELIEF VALVES 

The pressurizer code safety valves operate to prevent the RCS from being 
pressurized above its Safety Limit of 2735 psig. Each safety valve is designed 
to relieve 420,000 lbs per hour of saturated steam at the valve set point.  
The relief capacity of a single safety valve is adequate to relieve any over
pressure condition which could occur during shutdown. In the event that no 
safety valves are OPERABLE, an operating RHR loop, connected to the RCS, 
provides overpressure relief capability and will prevent RCS overpressurization.  

During operation, all pressurizer code safety valves must be OPERABLE to 
prevent the RCS from being pressurized above its safety limit of 2735 psig.  
The combined relief capacity of all of these valves is greater than the maximum 
surge rate resulting from a complete loss of load assuming no reactor trip 
until the first Reactor Protective System trip set point is reached (i.e., no 
credit is taken for a direct reactor trip on the loss of load) and also assuming 
no operation of the power operated relief valves or steam dump valves.  

Demonstration of the safety valves' lift settings will occur only during 
shutdown and will be performed in accordance with the provisions of Section XI 
of the ASME Boiler and Pressure Code.  

The power operated relief valves (PORVs) and steam bubble function to 
relieve RCS pressure during all design transients up to and including the 
design step load decrease with steam dump. Operation of the PORVs minimizes 
the undesirable opening of the spring-loaded pressurizer code safety valves.  
Each PORV has a remotely operated block valve to provide positive shutoff 
capability should a relief valve become inoperable. The PORVs also function 
to remove non-condensibles or steam from the pressurizer.  

The OPERABILITY of the power-operated relief valves (PORVs) and block 
valves is determined on the basis of their being capable of performing the 
following functions: 

a. Manual control of PORVs to control reactor coolant system pressure.  
This is a function that is used for a steam generator tube rupture 
accident.  

b. Maintaining the integrity of the reactor coolant pressure boundary.  
This is a function that is related to controlling identified leakage 
and ensuring the ability to detect unidentified reactor coolant 
pressure boundary leakage.  

c. Manual control of the block valve to: (1) unblock an isolated PORV 
to allow it to be used for manual control of reactor coolant system 
pressure (Item A), and (2) isolate a PORV with excessive seat leakage 
(Item B).

SEQUOYAH - UNIT 2 Amendment No. 120, 147B 3/4 4-2



REACTOR COOLANT SYSTEM

BASES 

3/4.4.2 and 3/4.4.3 SAFETY AND RELIEF VALVES (Continued) 

d. Automatic control of PORVs to control reactor coolant system 
pressure. This is a function that reduces challenges to the code 
safety valves for overpressure events.  

e. Manual control of a block valve to isolate a stuck-open PORV.  

Surveillance requirements (SR) provide assurance that the PORVs and block 
valves can perform their functions. The block valves are exempt from the SR 
to cycle the valves when they have been closed to comply with the ACTION 
requirements. This precludes the need to cycle the valves with full system 
differential pressure or when maintenance is being performed to restore an 
inoperable PORV to operable status.  

Testing of PORVs in HOT SHUTDOWN is required in order to simulate the 
temperature and pressure environmental effects on PORVs. In many PORV designs, 
testing at COLD SHUTDOWN is not considered to be a representative test for 
assessing PORV performance under normal operating conditions. In addition, 
testing PORVs in HOT SHUTDOWN would provide added assurance of valve operability 
for low-temperature overpressure protection.  

3/4.4.4 PRESSURIZER 

The limit on the maximum water volume in the pressurizer assures that the 
parameter is maintained within the normal steady state envelope of operation 
assumed in the SAR. The limit is consistent with the initial SAR assumptions.  
The 12 hour periodic surveillance is sufficient to ensure that the parameter 
is restored to within its limit following expected transient operation. The 
maximum water volume also ensures that a steam bubble is formed and thus the 
RCS is not a hydraulically solid system. The requirement that 150 kw of 
pressurizer heaters and their associated controls be capable of being supplied 
electrical power from an emergency bus provides assurance that the plant will 
be able to control reactor coolant pressure and establish natural circulation 
conditions.  
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REACTOR COOLANT SYSTEM

BASES 

PRESSURE/TEMPERATURE LIMITS (Continued) 

5) System preservice hydrotests and in-service leak and hydrotests shall be 
performed at pressures in accordance with the requirements of ASME Boiler 
and Pressure Vessel Code, Section XI.  

The fracture toughness properties of the ferritic materials in the reactor 
vessel are determined in accordance with the NRC Standard Review Plan, 
ASTM E185-73, and in accordance with additional reactor vessel require
ments. These properties are then evaluated in accordance with Appendix G 
to 10 CFR 50 and the 1968 Edition of Section III of the ASME Boiler and 
Pressure Vessel Code.  

Heatup and cooldown limit curves are calculated using the most- limiting 
value of the nil-ductility reference temperature RT nT, at the end of 
16 effective full power years of service life. TheI I"EFPY service 
life period is chosen such that the limiting RTNnT at the 1/4T location 
in the core region is greater than the RT nTof ONe limiting unirradiated 
material. The selection of such a limiti 'RT assures that all 
components in the Reactor Coolant System will YlToperated conservatively 
in accordance with applicable Code requirements.  

The reactor vessel materials have been tested to determine their initial 
RT the results of these tests are shown in Table B 3/4.4-1. Reactor 
opupltion and resultant fast neutron (E greater than 1 MEV) irradiation 
can cause an increase in the RT Therefore, an adjusted reference 
temperature, based upon the flul&e of the material in question, can be 
predicted using Figure B 3/4.4-1. The heatup and cooldown limit curves 
of Figures 3.4-2 and 3.4-3 include predicted adjustments for this shift 
in RT at the end of 16 EFPY, as well as adjustments for possible 
errorYlTn the pressure and temperature sensing instruments.
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REACTOR COOLANT SYSTEM

BASES 

PRESSURE/TEMPERATURE LIMITS (Continued) 

Values of ARTNDT determined in this manner may be used until the results 
from the material surveillance program, evaluated according to ASTM E185, 
are available. The first capsule will be removed at the end of the first 
core cycle. Successive capsules will be removed in accordance with the 
requirements of ASTM E185-73 and 10 CFR 50, Appendix H. The heatup and 
cooldown curves and the low temperature overpressure protection setpoints 
must be recalculated when the ARTNDT determined from the surveillance 
capsule exceeds the calculated ARTNDT for the equivalent capsule radiation 

exposure.  

Allowable pressure-temperature relationships for various heatup and 
cooldown rates are calculated using methods derived from Appendix G in 
Section III of the ASME Boiler and Pressure Vessel Code as required by 
Appendix G to 10 CFR Part 50 and these methods are discussed in detail in 
WCAP-7924-A.  

The general method for calculating heatup and cooldown limit curves is 
based upon the principles of the linear elastic fracture mechanics (LEFM) 
technology. In the calculation procedures a semi-elliptical surface 
defect with a depth of one-quarter of the wall thickness, T, and a length 
of 3/2T is assumed to exist at the inside of the vessel wall as well as 
at the outside of the vessel wall. The dimenstions of this postulated 
crack, referred to in Appendix G of ASME III as the reference flaw, amply 
exceed the current capabilities of inservice inspection techniques.  
Therefore, the reactor operation limit curves developed for this reference 
crack are conservative and provide sufficient safety margins for protection 
against non-ductile failure. To assure that the radiation embrittlement 
effects are accounted for in the calculation of the limit curves, the 
most limiting value of the nil ductility reference temperature, RTNDT, is 

used and this includes the radiation induced shift, ARTNDT, corresponding 
to the end of the period for which heatup and cooldown curves are generated.
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REACTOR COOLANT SYSTEM

BASES 

3/4.4.11 REACTOR COOLANT SYSTEM HEAD VENTS 

The function of the RCS head vents is to remove non-condensables or steam 
from the reactor vessel head. This system is designed to mitigate a possible 
condition of inadequate core cooling, inadequate natural circulation, or inability 
to depressurize the RHR System initiated conditions resulting from the accumulation 
of non-condensible gases in the Reactor Coolant System. The reactor vessel head 
vent is designed with redundant safety grade vent paths.  

3/4.4.12 OVERPRESSURE PROTECTION SYSTEM 
The operability of two PORVs or an RCS vent opening of at least three 

square inches ensures that the RCS will be protected from pressure transients 
which could exceed the limits of Appendix G to 10 CFR Part 50 when one or more 
of the RCS cold legs are less than or equal to 350 degrees F. Either PORV 
has adequate relieving capability to protect the RCS from overpressurization 
when the transient is limited to either: (1) the start of an idle RCP with a 
water-solid RCS and a secondary water temperature of the steam generator less 
than or equal to 50 degrees F above the RCS cold leg temperatures, or (2) the 
start of a charging pump and its injection into the RCS with letdown isolated.  

The maximum allowed PORV setpoint for the low temperature overpressure 
protection (LTOP) system is derived by analysis which models the performance 
of the LTOP system assuming various mass input and heat input transients.  
Operation with the PORV setpoint less than or equal to the maximum setpoint 
ensures that Appendix G criteria will not be violated with consideration for 
a maximum pressure overshoot beyond the PORV setpoint which can occur as a 
result of time delays in signal processing and valve opening, instrument un
certainties, and single failure. To ensure that mass and heat input tran
sients more severe than those assumed cannot occur, technical specifications 
require tagout or isolation of all but one centrifugal charging pump while in 
modes 4, 5, and 6 with the reactor vessel head installed and disallow restart 
of an RCP if a steam bubble does not exist in the pressurizer.  

The LTOP system setpoints include a 50 degree F allowance for heat 
transport effects and a 27 degree F allowance for instrument accuracy. An 
800 psig pressure limit protects the PORV piping from the consequences of a 
possible water hammer caused by the rapid opening times associated with the 
PORVs.  
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COMPONENT 

Reactor Coolant System

CYCLIC OR 
TRANSIENT LIMIT 

200 heatup cycles at < 100°F/hr 
and 200 cooldown cycles at 
< 1000F/hr 

200 pressurizer cooldown cycles 
at < 200*F/hr 

80 loss of load cycles, without 
immediate turbine or reactor trip.  

40 cycles of loss of offsite 
A.C. electrical power.  

80 cycles of loss of flow in one 

reactor coolant loop.  

400 reactor trip cycles.  

12 spray actuation cycles.  

50 leak tests 

5 hydrostatic pressure tests 

10 low temperature water-solid 
overpressure events 

5 hydrostatic pressure tests

TABLE 5.7.1 

COMPONENT CYCLIC OR TRANSIENT LIMITS

DESIGN CYCLE 
OR TRANSIENT 

Heatup cycle - T from < 200'F 
to > 5500 F. avg 
CooTdown cycle - T from 
> 5500 F to < 2 0 0oF.vg 

Pressurizer cooldown cycle 
temperatures from > 650'F to 
< 2000 F. I 

> 15% of RATED THERMAL POWER to 
U% of RATED THERMAL POWER.  

Loss of offsite A.C. electrical 
power source supplying the onsite 
ESF Electrical System.  

Loss of only one reactor 
coolant pump.  

100% to 0% of RATED THERMAL POWER.  

Spray water temperature differential 
> 320OF and < 5600 F.  

Pressurized to 2485 psig 

Pressurized to 3107 psig 

Water-solid system actuation

.! 

a.'

Pressurized to 1356 psigSecondary System
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NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

*** ENCLOSURE 3 

SAFETYEVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NO,157 TO FACILITY OPERATING LICENSE NO. DPR-77 

AND AMENDMENT NO.147 TO FACILITY OPERATING LICENSE NO. DPR-79 

TENNESSEE VALLEY AUTHORITY 

SEOUOYAH NUCLEAR PLANT, UNITS 1 AND 2 

DOCKET NOS. 50-327 AND 50-328 

1.0 INTRODUCTION 

By application dated August 10, 1988, as supplemented by letters dated May 18, 
1989, November 16, 1989, December 21, 1990, March 22, 1991, September 18, 
1991, and November 21, 1991, the Tennessee Valley Authority (TVA or the 
licensee) proposed an amendment to the Technical Specifications (TS) for 
Sequoyah Nuclear Plant (SQN) Units I and 2. The requested changes would 
address the requirements of the Low Temperature Overpressure Protection (LTOP) 
System, including its relationship with the Power Operated Relief Valves 
(PORVs), using the guidance supplied in Generic Letter (GL) 90-06, "Resolution 
of Generic Issue 70, 'Power-Operated Relief Valve and Block Valve Reli
ability,' and Generic Issue 94, 'Additional Low-Temperature Overpressure 
Protection for Light-Water Reactors,' Pursuant to 10 CFR 50.54(f)." 

Specifically, the proposed changes would modify: (1) Specifications 3.1.2.1, 
3.1.2.2, 3.1.2.3, and 3.1.2.4 to more closely control the boron injection flow 
paths to the reactor vessel to minimize the potential for and severity of 
low-temperature overpressure transients and to more clearly specify the 
corresponding operating modes; (2) Specification 3.4.1.3 to prohibit restart 
of a reactor coolant pump in Mode 4 unless a steam bubble exists in the 
pressurizer so that the severity of any resulting pressure transient resulting 
from the pump startup is minimized; (3) Specification 3.4.3.2 to decrease the 
allowable time when the hot shutdown condition must be achieved for the 
various number of inoperable PORVs; (4) Specification 4.4.9.1.2 to require 
that the LTOP ¶etpoints be updated following examination of the reactor vessel 
material irradiation surveillance specimens; (5) Table 5.7-1 to include a 
value for the maximum number of cycles of low-temperature, water-solid 
overpressure events; and (6) respective TS Index and Bases pages to reflect 
these changes.  

In addition, the following Specifications would be added: (1) Specifications 
the LTOP system; (2) a graph (Figure 3.4-4) to specify the PORV nominal lift 
settings for various pressures and temperatures that provide low temperature
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overpressure protection when operating in Modes 4, 5 or 6; and (3) a Bases 
graph (Figure 3/4.4-1) to indicate the fast neutron fluence as a function of 
the number of effective full power years (EFPYs).  

2.0 EVALUATION 

Major overpressurization of the reactor coolant system while at low 
temperature, if combined with a critical crack in the reactor pressure vessel 
welds or plate material, could result in a brittle fracture of the pressure 
vessel. The LTOP system is designed to mitigate pressure excursions produced 
by anticipated mass and heat input transients. TVA analysis indicates that 
one PORV is sufficient to mitigate the pressure excursions. However, the use 
of two PORV provides redundant protection against such events. The LTOP 
setpoints of the PORVs have been developed to ensure that the requirements of 
10 CFR Part 50, Appendix G, are met for the postulated heat input and mass 
input design basis transients. SQN installed an LTOP system after licensing 
as a condition of the license. However, no technical specificatiofis were 
proposed by SQN or required by the NRC at that time. The system is described
in the Final Safety Analysis Report (FSAR) Sections 5.2.2.4 and 7.6.7.  

The LTOP system is required only during low-temperature operation and was 
originally designed to be automatically enabled and actuated. However, it was 
later determined that the LTOP system could actuate during a postulated main 
steam line break (MSLB) accident. To rectify this concern, TVA installed a 
selector switch that can delete the automatic arming of the LTOP system. As a 
result of the change, the operators are required to manually arm the system 
when the Reactor Coolant System (RCS) temperature decreases below 3500F, and 
manually disarm the system when the RCS temperature is greater than 3500F.  
For a plant shutdown, Mode 4 (Hot Shutdown) starts when the average coolant 
temperature is less than 350°F and, for a plant startup, Mode 3 (Hot Standby) 
starts when temperature exceeds 350 0F.  

In most cases, the mass and heat input transients will be mitigated by relief 
valves in the Residual Heat Removal (RHR) system. In those cases when the RHR 
system has become isolated from RCS, the LTOP system may be required to 
mitigate certain increasing pressure transients. The specific LTOP design 
bases transients are defined as: (a) the mass input transient caused by a 
charging/letdown flow mismatch after termination of letdown flow; and (b) the 
heat input transient caused by the restart of a reactor coolant pump when the 
RCS is water-solid and the RHR system is not open to the RCS.  

The LTOP system is designed with two pressurizer PORVs and actuation logic, 
which provides redundant and independent RCS pressure control backup during 
low-temperature operation. This system provides the capability for additional 
RCS inventory letdown to relieve a pressure transient produced by both mass 
and heat input overpressure events, thereby maintaining RCS pressure within 
allowable limits.  

The basic function of the system logic is to continuously monitor RCS tempera
ture and pressure conditions whenever the plant is at low temperatures where 
overpressure conditions could be a concern. An auctioneered system 
temperature is continuously converted to an allowable pressure and then
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compared with the actual RCS pressure. On increasing pressure, the system 
logic will first annunciate an alarm in the main control room when measured 
pressure approaches the allowable setpoint, indicating that a pressure 
transient is occurring. If measured pressure increases further, an actuation 
signal is transmitted to open the PORVs when mitigation of the pressure 
transient is required.  

To incorporate operability and surveillance requirements for the LTOP system, 
the licensee proposed TS 3.4.12, "Low Temperature Over Pressure Protection 
Systems," along with the associated surveillance requirement, TS 4.4.12.1.  
TS 3.4.12 specifies the operability, applicability modes, and action 
requirements for the PORVs and the RCS vent area (3 sq.in.) that mitigates 
LTOP concerns . The TS would require two operating PORVs and would be 
applicable during Modes 4, 5, and 6 when the reactor vessel head is on.  

The PORV settings that satisfy the LTOP requirement are a function of 
temperature and are proposed on new TS Figure 3.4-4, "PORV Nominal Lift 
Settings - Applicable Up To 16 EFPY." This figure relates the required 
nominal pressure setpoints vs temperature for the two PORVs, as well as the 
limit which would satisfy 10 CFR 50, Appendix G criteria.  

In addition, the addition of the LTOP specifications requires some 
modification to other TS requirements to provide consistency and clarity. The 
changes and their justification are as follows: 

i1) TS 3.4.1.3 would be changed to add new limitations on the restart of a 
reactor coolant pump (RCP). This change would minimize the severity of 
any potential heat input, low-temperature overpressure event since the 
design basis heat input pressure transient analysis was performed for 
water-solid system. This change is consistent with the RCP restart 
restrictions listed in the FSAR and the guidance provided in GL 90-06.  
It is, therefore, acceptable.  

(2) Surveillance requirement 4.4.9.1.2 would be changed to require updating 
of the LTOP setpoint curve on the same schedule as the heatup and 
cooldown pressure and temperature limit curves. This change will ensure 
that the PORV setpoints are updated whenever changes in the reactor 
vessel material properties are detected by examination of irradiation 
surveillance specimens. This change is acceptable.  

(3) TS 3.1.2-A, 3.1.2.2, 3.1.2.3 and 3.1.2.4 would be changed to specify the 
operability requirements for the boron injection flow paths and pumps 
during all Modes of plant operation. These proposed changes would 
minimize the severity of mass-input, low-temperature overpressure events 
and limit the ability for redundant boration capability in Mode 4.  
Therefore, the reactivity control system requirements have been changed 
to require redundant capability only in Modes 1, 2, and 3. Since this 
reduction is necessary to incorporate requirements that minimize the 
potential for, and severity of, mass-input low-temperature overpressure 
events by limiting the numbering of centrifugal charging pumps that 
automatically inject into the RCS, this change is acceptable.
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The proposed changes are consistent with the design basis low-temperature 
overpressure transient analysis. The changes are also consistent with the 
standard technical specifications with the following four exceptions: 

(1) The LTOP Surveillance TS 4.4.12.2 to verify that both safety-injection 
pumps and one centrifugal charging pump are incapable of automatically 
injecting into the RCS. The standard TS on LTOP, and GL 90-06, provide 
guidance on the analog channel operational test (which is the channel 
functional test at SQN), the channel calibration of the PORV actuation 
channel, and verifying the PORV isolation valve open. The standard TS 
have similar types of requirements in the boration system and emergency 
core cooling system specifications. TVA makes this proposal based on a 
human factors improvement in that the surveillance requirements and 
limiting conditions for operation for the LTOP system are functionally 
grouped.  

(2) In TS 4.4.12.2, TVA also proposed additional methods for ensuring 
that the safety injection pumps and one centrifugal charging pump 
are incapable of automatic injection into the RCS. In addition to 
the action specified in the standard TS for the pump motor circuit 
breakers, TVA has proposed placing the pump controls in the pull
to-lock position and isolating the system with either motor-operated 
or manual valves. The proposed alternatives are consistent with the 
administrative controls listed in FSAR Section 5.2.2.4.4. TVA con
siders this proposal an operational improvement over the standard 
technical specifications because it provides additional capabilities 
for emergency-situations and permits necessary plant activities and 
testing to occur without increasing the potential for and severity of 
the mass-input, low-temperature over-pressure events.  

(3) Action Statement e. of TS 3.4.12 addresses the condition when both 
safety injection and one centrifugal charging pump are required to be 
incapable of automatically injecting into the RCS, but are actually 
capable of automatic injection. The standard TS have no corresponding 
action statement. TVA considers this proposal a human factors 
improvement over the standard TS because corrective actions are 
specified for plant conditions that could potentially degrade the 
operability of the LTOP system.  

(4) Alternate Action statements in TS 3.1.2.1 and TS 3.1.2.3 for ensuring 
that a b#ron injection flow path exists have been proposed. These 
alternat actions are specified in the LCOs for boration systems and 
charging pumps during shutdown conditions and ensure that the RCS is in 
a condition where it is not vulnerable to low temperature overpressure 
events if plant conditions and systems cannot be restored to the 
specified conditions within the allotted times. These alternate 
actions, which are summarized in the bases to the standard technical 
specifications, provide operational flexibility as well as a viable 
alternative to placing the plant in a transient condition and 
introducing a cooldown.
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The staff has reviewed these deviations to the standard TS and find them 
acceptable for SQN.  

As explained in the September 18, 1991 submittal, the curves in Figure 3.4-4 
were revised from the original submittal of August 10, 1988, based on two 
considerations. First, implementation of the Eagle 21 System during the 
Cycle 4 refueling outages for each Unit resulted in the need to account for an 
additional 250 milliseconds into the old pressurizer power-operated relief 
delay time, since the wide range pressure signals are now being processed 
through the Eagle 21 System, rather than the originally-installed Foxboro 
Company protection system. The peak pressures following an overpressure event 
are sensitive to instrumentation time delays. Therefore, the overpressures 
determined from the previous analysis no longer provided the basis for 
setpoint determination.  

The second consideration resulted from new reactor coolant system 
pressure/temperature (P/T) limits based on Generic Letter 88-11, "NRC Position 
on Radiation Embrittlement of Reactor Vessel Materials and Its Impact On Plant 
Operations" criteria, which implemented NRC Regulatory Guide 1.99. New 
calculations based on this criteria were incorporated into Figure 3.4-4 
following the re-analysis.  

The staff's evaluation of the change to Surveillance Requirement 4.4.12.1 
determined that the licensee submittal was not in conformance with Generic 
Letter 90-06. Following discussions with the staff, the licensee decided to 
adopt the guidance of GL 90-06. Therefore, this change has been incorporated 
into the amendment pages.  

The staff has also reviewed the new BASES Section for TS 3.4.12 and finds that 
the discussion correctly describes the proposed LTOP features and is 
acceptable.  

The proposed changes to TS 3.4.3.2 address the action requirements when one or 
both PORVs are inoperable while the plant is in Modes 1, 2 or 3. The change 
would require that the plant be placed in the Hot Shutdown condition within 
6 hours (vs the present requirement to place the plant into the Cold Shutdown 
condition in 30 hours) whenever the PORV action statements are satisfied. In 
addition, the proposed change to Surveillance Requirement 4.4.3.2.1(b) would 
specify that each PORV be cycled during Mode 4. The proposed changes 
incorporate the guidance and concerns of Generic Issue 70 of GL 90-06. The 
staff finds the proposed changes acceptable.  

Based on this evaluation, the staff concludes that the licensee's proposed 

Technical Specification changes are acceptable.  

3.0 STATE CONSULTATION 

In accordance with the Commission's regulations, the Tennessee State official 
was notified of the proposed issuance of the amendment. The State official 
had no comments.
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4.0 ENVIRONMENTAL CONSIDERATION 

The amendment changes a requirement with respect to installation or use of a 
facility component located within the restricted area as defined in 10 CFR 
Part 20 and in surveillance requirements. The NRC staff has determined that 
the amendment involves no significant increase in the amounts, and no 
significant change in the types, of any effluents that may be released 
offsite, and that there is no significant increase in individual or cumulative 
occupational radiation exposure. The Commission has previously issued a 
proposed finding that the amendment involves no significant hazards 
consideration, and there has been no public comment on such finding (53 FR 
34612 and 56 FR 66929). Accordingly, the amendment meets the eligibility 
criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9). Pursuant 
to 10 CFR 51.22(b) no environmental impact statement or environmental 
assessment need be prepared in connection with the issuance of the amendment.  

5.0 CONCLUSION 

The Commission has concluded, based on the considerations discussed above, 
that: (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.  

Principal Contributor: S. Brewer, D. LaBarge

Date: March 30, 1992


