
December 10, 1990

Docket No. 50-260 

Mr. Oliver D. Kingsley, Jr.  
Senior Vice President, Nuclear Power 
Tennessee Valley Authority 
6N 38A Lookout Place 
1101 Market Street 
Chattanooga, Tennessee 37402-2801 

Dear Mr. Kingsley: 

SUBJECT: ISSUANCE OF AMENDMENT (TAC NO. 76902) (TS 287) 

The Commission has issued the enclosed Amendment No. 180, to Facility Operating 
License No. DPR-52 for the Browns Ferry Nuclear Plant, Unit 2. This amendment 
is in response to your application dated May 24, 1990 as supplemented Septem
ber 17, 1990.  

The amendment revised the Technical Specification (TS) to eliminate references 

in Tables 3.2.B and 4.2.B to the function of a deleted microswitch (SW #1).  

In addition, the surveillance functional test interval is increased from once 

every month to once every three months, and the calibration test interval is 
increased from once every three months to once every eighteen months for the 

newly installed Class 1E, Static-O-Ring pressure switches identified on 
Table 4.2.A.  

A copy of the Safety Evaluation is also enclosed. Notice of Issuance will be 

included in the Commission's biweekly Federal Register notice.  

Sincerely, 

Ross, Project Manager 
Project Directorate 11-4 
Division of Reactor Projects - I/II 
Office of Nuclear Reactor Regulation 

Enclosures: 
1. Amendment No. 180 to 

License No. DPR-52 
2. Safety Evaluation 
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UNITED STATES 
"NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

TENNESSEE VALLEY AUTHORITY 

DOCKET NO. 50-260 

BROWNS FERRY NUCLEAR PLANT, UNIT 2 

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 180 
License No. DPR-52 

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

A. The application for amendment by Tennessee Valley Authority (the 
licensee) dated May 24, 1990 as supplemented September 17, 1990, 
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-52 is hereby 
amended to read as follows: 

(2) Technical Specifications 

The Technical Specifications contained in Appendices A and B, as 
revised through Amendment No. 180, 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 and shall 
be implemented within 30 days from the date of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

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

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: December 10, 1990



ATTACHMENT TO LICENSE AMENDMENT NO. 180 

FACILITY OPERATING LICENSE NO. DPR-52

DOCKET NO. 50-260 

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 INSERT

3.2/4.2-16 

3.2/4.2-17 

3.2/4.2-40 

3.2/4.2-41 

3.2/4.2-44 

3.2/4.2-45 

3.2/4.2-61 

3.2/4.2-61a

3.2/4.2-16 

3.2/4.2-17* 

3.2/4.2-40 

3.2/4.2-41* 

3.2/4.2-44* 

3.2/4.2-45 

3.2/4.2-61 

3.2/4.2-61a



TABLE 3.2.3 (Continued)

Minimum No.  
Operable Per 
Trig Svs(l) 

2

2

2 

2 

1 

2

I

z-t
Function 

Instrument Channel 
Reactor Low Pressure 
(PIS-3-74 A & B) 
(PIS-68-95, 96) 

Instrument Channel 
Reactor Low Pressure 
(PS-3-74 A & B) 
(PS-68-95, 96) 

Core Spray Auto Sequencir 
Timers (5) 

LPCI Auto Sequencing 
Timers (5) 

RHRSW Al, B3, Cl, and D3 
Timers 

Core Spray and LPCI Auto 
Sequencing Timers (6) 

RHRSW Al, B3, Cl, and D3 
Timers

Action 

A 

A

Trip Level Setting 

450 psig ± 15 

230 psig ± 15 

ig 6_ t 18 sec.  

Os t V1 sec.  

13< t <15 sec.  

0< t <1 sec.  
67 t -8 sec.  

12< t <16 sec.  
18< t 124 sec.  

27< t < 29 sec. A

Remarks 

1. Below trip setting permissive 
for opening CSS and LPCI 
admission valves.  

1. Recirculation discharge valve 
actuation.

1.  
2.  

1.  
2.  

1.  
2.  

1.  
2.  
3.  

1.  
2.

With diesel power 
One per motor 

With diesel power 
One per motor 

With diesel power 
One per pump 

With normal power 
One per CSS motor 
Two per RHR motor 

With normal power 
One per pump

B 

B 

A 

B
0'

(D 

C.  

CD 

C+ 

00

/ £.



TABLE 3.2.B (Continued)
to 
z

1 

1

Co, 00 

Cp

Function Tri o Level Setting Action

Minimum No.  
Operable Per 
Trio Svs(l) 

1(16) 

1(16) 

2 

2 

1(3)

ADS Timer 

ADS Timer (12 1/2 min.) 
(High Drywell Pressure 
Bypass Timer) 

Instrument Channel 
RHR Discharge Pressure 

Instrument Channel 
CSS Pump Discharge Pressure 

Core Spray Sparger to 
Reactor Pressure Vessel d/p

RNR (LPCI) Trip System bus N/A 
power monitor 

Core Spray Trip System bus N/A 
power monitor 

ADS Trip System bus power N/A 
monitor

A 

A 

A 

A 

A

C 

C 

C

105 sec + 7 

12 1/2 min. ± 2 

100 ±10 psig 

185 ±10 psig 

2 psid ±0.4

Remarks 

1. Above trip setting in 
conjunction with low 
reactor water level 
permissive, low 
reactor water level, high 
drywell pressure or 
high drywell pressure 
bypass timer timed out, 
and RHR or CSS pumps 
running, initiates ADS.  

1. Above trip setting, in 
conjunction with low 
reactor water level 
permissive, low reactor 
water level, 105 sec.  
delay timer, and RHR or 
CSS pumps running, 
initiates ADS.  

1. Below trip setting defers ADS 
actuation.  

1. Below trip setting defers ADS 
actuation.  

1. Alarm to detect core sparger 
pipe break.  

1. Monitors availability of 
power to logic systems.  

I. Monitors availability of 
power to logic systems.  

1. Monitors availability of 
power to logic systems 
and valves.

t%) 
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TABLE 4.2.A 
PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION 

Functional Test Calibration Frequency 

(1) (27) Once/18 Months

(31)

SURVEILLANCE REQUIREMENTS FOR 

Function 

Instrument Channel 
Reactor Low Water Level 
(LIS-3-203A-D) 

Instrument Channel 
Reactor High Pressure 
(PS-68-93 & 94) 

Instrument Channel 
Reactor Low Water Level 
(LIS-3-56A-D) 

Instrument Channel 
High Drywell Pressure 
(PIS-64-56A-D) 

Instrument Channel 
High Radiation Main Steam 
Line Tunnel 

Instrument Channel 
Low Pressure Main Steam 
Line (PIS-I-72, 76, 82, 86) 

Instrument Channel 
High Flow Main Steam Line 
(PdIS-l-13A-D, 25A-D, 36A-D, 50A-D)

29

Once/18 months 

Once/1B months 

Once/18 Months

(5)

(29) (27) 

(29) (27)

Once/18 Months (28) 

Once/18 Months (28)

INSTRUMENTATION 

Instrument Check 

(28) Once/day 

None 

(28) Once/day 

(28) N/A 

Once/day 

None 

Once/day

(1) (27) 

(1) (27)

(

I
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SURVEILLANCE REQUIREMENTS FOR 

Functipn 

Instrument Channel 
Main Steam Line Tunnel High 
Temperature 

Instrument Channel 
Reactor Building Ventilation 
High Radiation - Reactor Zone 

Instrument Channel 
Reactor Building Ventilation 
High Radiation - Refueling Zone 

Instrument Channel 
SGTS Train A Heaters 

Instrument Channel 
SGTS Train B Heaters 

Instrument Channel 
SGTS Train C Heaters 

Reactor Building Isolation 
Timer (refueling floor) 

Reactor Building Isolation 
Timer (reactor zone)

(Cont d) 
AND REACTOR BUILDING ISOLATION INSTRUMENTATION 

Calibration Frequency Instrument Check 

Once/operating cycle None

TABLE 4.2.A 
PRIMARY CONTAINMENT 

Functional Test 

Once/3 months (27) 

(1) (22) 

(1) (22) 

(4) 

(4)

(9)

Once/operating cycle 

Once/operating cycle

Once/day (8) 

Once/day (8) 

N/A 

N/A 

N/A 

N/A 

N/A

Once/3 months 

Once/3 Months 

(9) 

(9)

(4) 

(4) 

(4)

- Il 
CO
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TABLE 4.2.B 
SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS 

Functional Test Calibration I 

(1) (27) Once/18 Months (28) 
vel 

(1) (27) Once/18 Months (28) 
vel 

(1) (27) Once/18 Months (28) 
evel 

(1) (27) Once/l8 Months (28) 
"e 

(1) (27) Once/IB Months (28) 

(1) (27) Once/18 Months (28) 
*e 

(1) (27) Once/6 Months (28) 

!4A&B) 

I)

(

Function 

Instrument Channel 
Reactor Low Water Le 
(LIS-3-58A-D) 

Instrument Channel 
Reactor Low Water Le 
(LIS-3-184 & 185) 

Instrument Channel 
Reactor Low Water Le 
(LIS-3-52 & 62A) 

Instrument Channel 
Drywell High Pressur 
(PIS-64-58E-H) 

Instrument Channel 
Drywell High Pressur 
(PIS-64-58A-D) 

Instrument Channel 
Drywell High Pressur 
(PIS-64-57A-D) 

Instrument Channel 
Reactor Low Pressure 
(PIS-3-74A&B, PS-3-7 
(PIS-68-95, PS-68-95 
(PIS-68-96, PS-68-96

(

nstrument Check 

Once/day 

Once/day 

Once/day 

none 

none 

none 

none

com 
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pz 
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TABLE 4.2.B (Continued) SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE 
Function Functional Test Calibration 

Core Spray Auto Sequencing (4) Once/operating cycle Timers (Normal Power) 

Core Spray Auto Sequencing (4) Once/operating cycle Timers (Diesel Power) 

LPCI Auto Sequencing Timers (4) Once/operating cycle (Normal Power) 

LPCI Auto Sequencing Timers (4) Once/operating cycle (Diesel Power) 

RHRSW Al, B3, Cl, D3 Timers (4) Once/operating cycle (Normal Power) 

RHRSW Al, B3, Cl, D3 Timers (4) Once/operating cycle (Diesel Power) 

ADS Timer (105 sec.) (4) Once/operating cycle 
ADS Timer (12 1/2 min.) (4) Once/operating cycle (High Drywell Pressure Bypass 
Timer)

OR CONTROL THE CSCS 

Instrument Check 

none 

none 

none 

none 

none 

none 

none 

none

-1

(D =3 
0..  

CD 
3 

0o 
CD
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Unit 2 Amendment 180



UNITED STATES 
0 NUCLEAR REGULATORY COMMISSION 

- 4. 9• WASHINGTON, D. C. 20555 

ENCLOSURE 2 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO. 180 TO FACILITY OPERATING LICENSE NO. DPR-52 

TENNESSEE VALLEY AUTHORITY 

BROWNS FERRY NUCLEAR PLANT, UNIT 2 

DOCKET NO. 50-260 

1.0 INTRODUCTION 

The Tennessee Valley Authority, (TVA or the licensee) by letter May 24, 1990 
submitted a request to change the Browns Ferry Nuclear Plant (BFN) Technical 
Specifications (TS) for Unit 2. The NRC reviewed the submittal and by letter 
dated August 17, 1990 requested additional information. TVA responded to the 
NRC's request on September 17, 1990 by letter. A summary of the proposed changes 
to reactor pressure measurement instruments, used for inter-system LOCA protec
tion, are as follows: 

o The pressure switches, that are classified as non-Class 1E, are to 
be replaced with Class 1E pressure switches.  

o The pressure switches, that have two micro switch contacts, are to 
be replaced with pressure switches with one micro switch contact, 
and the pressure switches micro switch contact number 1 function is 
to be eliminated.  

o The pressure switches' range is 50 to 1200 psig. This range is to be 
changed to 20 to 180 psig.  

o The functional surveillance frequency, of once every month, is to be 
changed to once every three months.  

o The calibration surveillance frequency of once every three months, is 
to be changed to once every 18 months.  

TVA dtd not propose changes to the pressure switches setpoint settings.  

2.0 BACKGROUND 

Pressure switches, 2-PS-68-93 and 2-PS-68-94, used to measure reactor pressure, 
have two sets of contacts. The number 2 contact is used as a bistable input to 
a control logic for protection of the reactor pressure boundary interconnection 
to the RHR system. This pressure boundary protection is accomplished by the 
control logic providing; (1) an automatic isolation signal for closing RHR 
pumps suction outboard/inboard reactor isolation valves, 2-FCV-74-47 and 
2-FCV-74-48, whenever reactor pressure is 100 psig or greater, thus isolating 
the shutdown cooling system from the reactor vessel, and (2) a permissive to 
allow opening the valves whenever the reactor pressure is less than 100 psig.  
The isolation function protects the shutdown cooling system, that has a maximum 

10214cO141 90121C 
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allowable pressure of 133 psig, and prevents an inter-system loss-of-coolant
accident (LOCA).  

The pressure switch contact number 1 is used as a bistable input to a control logic that provides a permissive signal in conjunction with other interlocks, to allow opening of the RHR pump outboard discharge valves 2-FCV-84-53 and 
2-FCV-74-67. The contact closes on decreasing reactor pressure of 100 psig or 
less.  

The present switches have an adjustable set point range from 50 to 1200 psig and are classified as non-Class 1E. The bistable input contacts open and close 
at a setpoint of 100 plus or minus 15 psig. As a result of the wide range of the switches excessive drift has caused unacceptable instrument accuracy in the 
lower pressure ranges.  

3.0 EVALUATION 

TVA proposed replacement of the non-Class 1E pressure switches with Class 1E 
Static-O-Ring (SOR) type, with a setpoint range of 20 to 180 psig and an accuracy of 1 percent of the upper limit. However, the Class 1E pressure switches can only be purchased with one contact. TVA proposed to eliminate the functional requirement of pressure switch contact number I which is used as a permissive open interlock for valves 2-FCV-74-53 and 2-FCV-74-67 described in 
the above paragraph. The references to pressure switch 2-PS-68-93 and 2-PS-68-94 
contact number 1 on TS Table 3.2.B and Table 4.2.B are to be deleted.  

In the September 17, 1990 letter, TVA states: "The contacts provided a low reactor pressure permissive for isolation valves 2-FCV-74-53 and 2-FCV-74-67, 
which is not necessary since the permissive signal to these valves is also provided whenever valves 2-FCV-74-47 and 2-FCV-74-48 are in the open [not fully 
closed] position. These valves, 2-FCV-74-47 and 2-FCV-74-48, cannot be opened unless reactor pressure is below 100 psig. The removal of switch contact number 1 in effect provides a permanent low pressure permissive since the 
contacts are replaced with a jumper." 

The NRC's evaluation of the opening logic for valves 2-FCV-74-53 and 2-FCV-74-67 indicates that all of the following signals are required to be 
satisfied to open the valves: 

o Valve 2-FCV-74-47 is not fully closed.  
o Valve 2-FCV-74-48 is not fully closed.  
o The reactor pressure must be 100 psig or less.  
o A containment isolation signal (CIS) must not be present.  

The logic for opening valves 2-FCV-74-53 and 67 is; (1) the unit is in the shutdown mode with the RHR suction valves open [not fully closed], (2) the reactor pressure is 100 psig or less, and (3) no containment isolation system 
(CIS) signal is present and, therefore, the valves may be opened by the operator from the control room. In the revised circuit, the reactor low 
pressure permissive has been eliminated.
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The staff's review of the schematic diagrams indicates that pressure switch 
2-PS-68-93 contact number 2 closes on reactor pressure above shutdown pressure 
[greater than 100 psig], which causes relay 10A-K97A to be energized and that relay 
causes relay 1OA-K98A to be energized. Relay 1OA-K98A "a" contact is connected 
to the shutdown cooling suction valve 2-FCV-74-48, motor started closing 
circuit, and the "b" contact is connected to the opening circuit. Therefore, the 
valve 2-FCV-74-48 can not be opened unless the reactor pressure is 100 psig or 
less and the valve will be automatically closed if the reactor pressure is 
greater than 100 psig. Pressure switch 2-PS-68-94 contact number 2 functions 
similarly to valve 2-FCV-74-47.  

Based on the above review, the NRC concludes that pressure switch 2-PS-68-93 
and 2-PS-68-94 contact number 1 requirements may be eliminated and references 
to this function may be removed from the TS without a decrease of safety 
function.  

The new pressure switch instrument numbers are to be added to Table 4.2.A as 
part of this amendment. The licensee's September 17, 1990 letter indicates a 
similar change to Table 3.2.A has been proposed in another amendment request 
submitted on August 6, 1990. While not a part of this amendment, the NRC staff 
supports the proposed change to Table 3.2.A as well.  

TVA proposed to change the functional test interval from once each month to 
once every three months, and the calibration test interval from once every 
three months to once every 18 months. TVA justified the increase in the 
functional test surveillance interval and the calibration test interval because 
the new Class 1E Static-O-Ring (SOR) pressure switches have improved relia
bility and accuracy.  

TVA stated in their September 17, 1990 letter that, "Although the pressure 
switches are not required to operate during a 10 CFR 50.49 event, the purchased 
pressure switches have been subjected, by the vendor, to mechanical aging by 
cycling the units 33,000 times at the upper adjustable limit and exposing the 
unit to the LOCA environment to determine the effect on the switch performance.  
The vendor has successfully demonstrated the switch capability to withstand the 
test conditions. The anticipated duty cycle would be the quarterly functional 
testing cycle and number of plant shutdowns." TVA considered a duty cycle of 
ten per year as being a conservative number.  

The NRC concurs that the SOR pressure switches purchased have increased relia
bility and accuracy. TVA has reduced the range of the instrument from 50 to 
1200 psig to 20 to 180 psig. The vendor's repeatability accuracy is one per
cent of 180 psig or 1.8 psig from setpoint. This gives more accuracy and 
better stability near the 100 psig setpoint. The setpoint value in the TS 
is 100 psig plus or minus 15 psig and has not been changed. Furthermore, the 
setpoint is 80 psig from either the upper or lower range of the instrument 
which is also a more accurate setting.  

TVA has performed a Setpoint and Scaling Calculation to determine the accuracy 
of the instrument loops. This accuracy was compared to the required accuracies 
to assure sufficient margin between the setpoints, the operating limits and 
the safety limits. The staff review of the calculation indicated that TVA 
addressed errors associated with the following:
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o repeatability 
o drift 
o temperature 
o over-pressurization 
o radiation 
o reading test equipment 
o seismic 
o water leg 

The vendor's errors are extrapolated to 18 months plus 25%, which is 22 1/2 months. This is the maximum calibration interval. The NRC concludes that 
the TS increase in surveillance interval for the functional test and calibra
tion does not decrease the safety function of the instruments.  

The NRC concludes that the present pressure switches contact number 1 requirement may be eliminated and all references may be removed from the TS. The pressure switches are properly identified in the TS. The increase in surveil
lance of the pressure switches is acceptable; (1) functional test frequency from once every month to once every three months and (2) calibration test frequency from once every three months to once every eighteen months.  

4.0 ENVIRONMENTAL CONSIDERATION 

This amendment involves a change to a requirement with respect to the installation or use of a facility component located within the restricted area as defined in 10 CFR Part 20 and changes to the surveillance requirements. The 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 this amendment involves no significant hazards 
consideration and there has been no public comment on such finding. 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 nor environmental assessment need be prepared in connection 
with the issuance of the amendment.  

5.0 CONCLUSION 

The Commission made a proposed determination that the amendment involves no significant hazards consideration which was published in the Federal Register 
(55 FR 32332) on August 8, 1990, 1990 and consulted with the State of 
Tennessee. No public comments were received and the State of Tennessee did 
not have any comments.
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The staff 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, and (2) such 
activities will be conducted in compliance with the Commission's regulations, 
and (3) the issuance of the amendments will not be inimical to the common 
defense and security nor to the health and safety of the public.  

Principal Contributor: Fred P. Paulitz 

Dated: December 10, 1990


