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Mr. Oliver D. Kingsley, Jr.  
President, TVA Nuclear and 

Chief Nuclear Officer 
Tennessee Valley Authority 
6A LookoutPlace 
1101 Market Street 
Chattanooga, TN 37402-2801

April 26, 1996

SUBJECT: ISSUANCE OF TECHNICAL SPECIFICATION AMENDMENTS FOR THE SEQUOYAH 
NUCLEAR PLANT, UNITS I AND 2 (TAC NOS. M84390 AND M84391) (TS 92-07) 

Dear Mr. Kingsley: 

The Commission has issued the enclosed Amendment No.221 to Facility Operating 
License No. DPR-77 and Amendment Noe 212 to Facility Operating License 
No. DPR-79 for the Sequoyah Nuclear Plant, Units I and 2, respectively. These 
amendments are in response to your application dated August 21, 1992, which 
was supplemented by letters dated September 3, 1993, and March 28, 1996.  

The amendments revise the allowable value for the reactor coolant system loss 
of flow reactor trip setpoint from greater than or equal to 89.4 percent to 
greater than or equal to 89.6 percent.  

As explained in the safety evaluation, we request that TVA inform the staff if 
the value of any of the elbow tap flow correlation coefficients is changed.  

A copy of the Safety Evaluation is also enclosed. Notice of Issuance will be 
included in the Commission's biweekly Federal Register notice.  

Sincerely, 

Original signed by 
David E. LaBarge, Sr. Project Manager 
Project Directorate 11-3 
Division of Reactor Projects - I/Il 
Office of Nuclear Reactor Regulation

Docket Nos. 50-327 and 50-328

Enclosures: 1. Amendment No. 221 to 
License No. DPR-77 

2. Amendment No. 212 to 
License No. DPR-79 

3. Safety Evaluation

cc w/enclosures: See next page 
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UNITED STATES 
0 NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 2055-0001 

TENNESSEE VALLEY AUTHORITY 

DOCKET NO. 50-327 

SEQUOYAH NUCLEAR PLANT, UNIT 1 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 221 
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 21, 1992, which was supplemented September 3, 
1993, and March 28, 1996, 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. 221 , 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. Hebd n, Director 
Project Directorate 11-3 
Division of Reactor Projects - I/II 
Office of Nuclear Reactor Regulation 

Attachment: Changes to the Technical 
Specifications

Date of Issuance: April 26, 1996



Mr. Oliver D. Kingsley, Jr.  
Tennessee Valley Authority

cc: 
Mr. 0. J. Zeringue, Sr. Vice President 
Nuclear Operations 
Tennessee Valley Authority 
3B Lookout Place 
1101 Market Street 
Chattanooga, TN 37402-2801 

Dr. Mark 0. Medford, Vice President 
Engineering & Technical Services 
Tennessee Valley Authority 
3B Lookout Place 
1101 Market Street 
Chattanooga, TN 37402-2801 

Mr. D. E. Nunn, Vice President 
New Plant Completion 
Tennessee Valley Authority 
3B Lookout Place 
1101 Market Street 
Chattanooga, TN 37402-2801

Mr. R. J. Adney, Site Vice 
Sequoyah Nuclear Plant 
Tennessee Valley Authority 
P.O. Box 2000 
Soddy Daisy, TN 37379 

General Counsel 
Tennessee Valley Authority 
ET 11H 
400 West Summit Hill Drive 
Knoxville, TN 37902

President

SEQUOYAH NUCLEAR PLANT

TVA Representative 
Tennessee Valley Authority 
11921 Rockville Pike 
Suite 402 
Rockville, MD 20852 

Regional Administrator 
U.S. Nuclear Regulatory Commission 
Region II 
101 Marietta Street, NW., Suite 2900 
Atlanta, GA 30323 

Mr. William E. Holland 
Senior Resident Inspector 
Sequoyah Nuclear Plant 
U.S. Nuclear Regulatory Commission 
2600 Igou Ferry Road 
Soddy Daisy, TN 37379 

Mr. Michael H. Mobley, Director 
Division of Radiological Health 
3rd Floor, L and C Annex 
401 Church Street 
Nashville, TN 37243-1532

County Judge 
Hamilton County 
Chattanooga, TN

Courthouse 
37402-2801

Mr. P. P. Carier, Manager 
Corporate Licensing 
Tennessee Valley Authority 
4G Blue Ridge 
1101 Market Street 
Chattanooga, TN 37402-2801 

Mr. Ralph H. Shell 
Site Licensing Manager 
Sequoyah Nuclear Plant 
Tennessee Valley Authority 
P.O. Box 2000 
Soddy Daisy, TN 37379



ATTACHMENT TO LICENSE AMENDMENT NO.221 

FACILITY OPERATING LICENSE NO. DPR-77

DOCKET NO. 50-327

Revise the 
identified 
identified 
indicating

Appendix A Technical Specifications by removing the pages 
below and inserting the enclosed pages. The revised pages are 
by the captioned amendment number and contain marginal lines 
the area of change.

REMOVE

2-5

INSERT

2-5



TABLE 2.2-1 

REAC~TOR TRIP BY•TF.M TM•TRTTMEMTATION TRIP

FUNCTIONAL UNIT 

1. Manual Reactor Trip 

2. Power Range, Neutron Flux 

3. Power Range, Neutron Flux, 
High Positive Rate 

4. Power Range, Neutron Flux, 
High Negative Rate 

5. Intermediate Range, Neutron 
Flux 

6. Source Range, Neutron Flux 

7. Overtemperature AT 

8. Overpower AT 

9. Pressurizer Pressure--Low 

10. Pressurizer Pressure--High 

11. Pressurizer Water Level--High 

12. Loss of Flow

TRIP SETPOINT 

Not Applicable 

Low Setpoint - s 25% of RATED 
THERMAL POWER 

High Setpoint - 5 109% of RATED 
THERMAL POWER 

s 5% of RATED THERMAL POWER with 
a time constant a 2 second 

r 5% of RATED THERMAL POWER with 
a time constant a 2 second 

s 25% of RATED THERMAL POWER 

! 105 counts per second 

See Note 1 

See Note 2 

* 1970 psig 

* 2385 psig 

S92% of instrument span 

S90% of design flow 
per loop*

ALLOWABLE VALUES 

Not Applicable 

Low Setpoint - s 27.4% of RATED 
THERMAL POWER 

High Setpoint - s 111.4% of RATED 
THERMAL POWER 

s 6.3% of RATED THERMAL POWER 
with a time constant a 2 second 

• 6.3% of RATED THERMAL POWER 
with a time constant a 2 second 

r 45.20% of RATED THERMAL POWER 

s 1.45 x 105 counts per second 

See Note 3 

See Note 4 

S1964.8 psig 

S2390.2 psig 

s 92.7% of instrument span 

S89.6% of design flow 
per loop*

*Design flow is 91,400 gpm per loop.

Amendmend No. 44, 141, 185 221

RETPC)TNTT•

JR145 

JR145 

JR189

R189 

R145

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

SEQUOYAH -UNIT 1 2-5
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

) •llWASHINGTON, D.C. 20555-0001 

TENNESSEE VALLEY AUTHORITY 

DOCKET NO. 50-328 

SEQUOYAH NUCLEAR PLANT, UNIT 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No.212 

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 21, 1992, which was supplemented September 3, 
1993, and March 28, 1996, 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-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.212 , 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. Hebdo1 , Director 
Project Directorate 11-3 
Division of Reactor Projects - I/II 
Office of Nuclear Reactor Regulation 

Attachment: Changes to the Technical 
Specifications

Date of Issuance: April 26, 1996



ATTACHMENT TO LICENSE AMENDMENT NO. 212 

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.  

REMOVE INSERT 

2-5 2-5



FUNCTIONAL UNIT 

1. Manual Reactor Trip 

2. Power Range, Neutron Flux 

3. Power Range, Neutron Flux 
High Positive Rate 

4. Power Range, Neutron Flux 
High Negative Rate 

5. Intermediate Range, Neutr 

Flux 

6. Source Range, Neutron Flu 

7. Overtemperature AT 

8. Overpower AT 

9. Pressurizer Pressure--Low 

10. Pressurizer Pressure--Hig 

11. Pressurizer Water Level-

12. Loss of Flow

TABLE 2.2-1 

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS 

TRIP SETPOINT Al 

Not Applicable Nc 

Low Setpoint - s 25% of RATED L 
THERMAL POWER Ri 

High Setpoint - 109% of RATED H: 
THERMAL POWER RI 

, r 5% of RATED THERMAL POWER with 
a time constant ; 2 seconds w: 

5 5% of RATED THERMAL POWER with 
a time constant a 2 seconds w: 

on 5 25% of RATED THERMAL POWER 

X 25 105 counts per second 

See Note 1 S 

See Note 2 SE 

a 1970 psig 

*h • 2385 psig 

High • 92% of instrument span 

a 90% of design flow per loop*

LLOWABLE VALUES 

ot Applicable 

ow Setpoint - s 27.4% of 
ATED THERMAL POWER 

igh Setpoint - ! 111.4% of 
ATED THERMAL POWER 

6.3% of RATED THERMAL POWER 
Lth a time constant Ž 2 seconds 

6.3% of RATED THERMAL POWER 
Lth a time constant a 2 seconds 

45.20% of RATED THERMAL POWER 

1.45 x 105 counts per second 

ee Note 3 

ee Note 4 

1964.8 psig 

2390.2 psig 

92.7% of instrument span 

89.6% of design flow per loop*

*Design flow is 91,400 gpm per loop.

Amendment No. 36, 132, 177, 203212

JR132 

JR132 

R36 

R177 

JR177 

R132 

R203

SEQUOYAH - UNIT 2 2-5



UNITED STATES 
0 )NUCLEAR REGULATORY COMMISSION 

At WASHINGTON, D.C. 20555-0001 

***40 SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NO.221 TO FACILITY OPERATING LICENSE NO. DPR-77 

AND AMENDMENT NO. 212 TO FACILITY OPERATING LICENSE NO. DPR-79 

TENNESSEE VALLEY AUTHORITY 

SEQUOYAH NUCLEAR PLANT, UNITS 1 AND 2 

DOCKET NOS. 50-327 AND 50-328 

1.0 INTRODUCTION 

By application dated August 21, 1992, which was supplemented by letters 
dated September 3, 1993, and March 28, 1996, the Tennessee Valley Authority 
(the licensee) proposed amendments to the Technical Specifications (TS) for 
Sequoyah Nuclear Plant (SQN) Units 1 and 2. The requested changes would 
revise the allowable value for the reactor coolant system (RCS) loss of flow 
reactor trip setpoint from greater than or equal to 89.4 percent to greater 
than or equal to 89.6 percent. The proposed change would affect TS 
Table 2.2-1.  

The supplements supplied additional information that did not affect the 

previous no significant hazards consideration.  

2.0 EVALUATION 

The function of the RCS loss of flow reactor trip is to protect the core from 
departure from nucleate boiling should coolant flow be lost and to provide 
protection against loss of flow conditions that affect only one reactor 
coolant loop. Flow is measured in each loop by three differential pressure 
measurements at an elbow tap in each of the four coolant loops. A reactor 
trip signal would be generated should two of the three flow instruments (two
of-three coincidence circuit) in a loop detect a low flow condition in that 
loop. This reactor trip signal is blocked below Permissive P-7 (10 percent 
power) to allow for plant startup. Above this power level, up to Permissive 
P-8 (35 percent power), two of the four loops detecting low flow would cause a 
reactor trip. Above P-8, detection of low flow in any loop will cause a 
reactor trip.  

The minimum RCS low flow setpoint presently specified in the TS is 
89.4 percent of design flow. Therefore, if two out of the three coolant flow 
instruments in any loop detect that flow has decreased from full flow to 
89.4 percent, a reactor trip will occur unless the trip is blocked.  

9605o1o3o9 -96o2 - ENCLOSURE 3 
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The TS require that the setpoint be equal to or greater than 89.4 percent of 
design flow. The licensee has requested that this setpoint be changed to 
89.6 percent in order to update the TS to the latest revision of the 
Westinghouse Electric Corporation setpoint methodology. This methodology 
incorporates the effects of additional uncertainties from using elbow taps on 
the allowances used to determine the loss of flow setpoint. This evaluation 
is described in Westinghouse Letter TVA-91-349 dated November 6, 1991.  
Previously, the evaluation that determined the allowances for the loss of flow 
reactor trip setpoint normalized the uncertainties associated with RCS elbow 
tap sensor calibration accuracy, measurement and test equipment accuracy, 
sensor pressure effects, and sensor temperature effects, to a value of 0.0 
percent of flow instrument span, based on the use of primary to secondary 
calorimetrics. However, hot and cold leg temperature streaming phenomena has 
invalidated the use of primary to secondary calorimetrics to accurately 
calculate RCS flow.  

In their letter dated March 28, 1996, the licensee described the methodology 
currently being used to determine the RCS loss of flow reactor trip setpoint.  
The licensee indicated that flow correlation coefficients, or K values, are 
used to calculate the RCS flow rate from the equation Q=K(AP)°-. The 
licensee determined the K values for each elbow tap in each loop based on the 
initial baseline Cycle 1 calorimetric flow rate. The K values for the three 
elbows taps in each of the four loops for Units 1 and 2 are provided in Tables 
I and 2, respectively. These K values are used to determine the full scale 
span of the flow instrument loop and, hence, the RCS loss of flow setpoint.  
It is requested that the licensee inform the staff if these elbow tap 
coefficients are changed.  

Since normalization of the elbow tap uncertainties can no longer be applied, a 
±0.3 percent flow span allowance is applied to each of the sensor effects 
indicated above. The change to the individual allowances has resulted in an 
increase in the channel statistical allowance from 2.3 percent to 2.5 percent, 
which correlates to an increase in the loss of flow reactor trip setpoint 
allowable value from 89.4 percent to 89.6 percent.  

This change in the allowable value would be in the conservative direction 
(i.e., the setpoint would be closer to actual RCS flow). Therefore, the 
proposed change does not adversely affect nuclear safety, but would result in 
a conservative increase in the RCS loss of flow reactor trip setpoint 
allowable value that is consistent with the SQN accident analysis. The 
licensee has determined that no other changes are required for the setpoint 
change, nor are any other safety-related functions affected as a result of the 
elbow tap measurement of RCS flow. Based on this analysis, the staff has 
determined that the proposed change is 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. 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 (57 FR 45090). 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.  

Attachment: Tables I & 2 

Principal Contributors: J. Ganiere, H. Balukjian, D. LaBarge

Dated: April 26, 1996



MMI FLOW 

1-FT-68- TEST POINT COEFFICIENT FULL SCALE AP 

(K) DESCRIPTION ('H 20) 

6A F-414 5679.10 Loop 1 RCS Flow 335.74 

6B F-41 5 5590.30 Loop 1 RCS Flow 346.50 

6D F-416 5545.83 Loop 1 RCS Flow 352.07 

29A F-424 5626.24 Loop 2 RCS Flow 342.08 

29B F-425 5505.13 Loop 2 RCS Flow 357.30 

29D F-426 5333.06 Loop 2 RCS Flow 380.73 

48A F-434 5493.91 Loop 3 RCS Flow 358.76 

48B F-435 5493.04 Loop 3 RCS Flow 358.87 

48D F-436 5459.96 Loop 3 RCS Flow 363.24 

71 A F-444 5117.16 Loop 4 RCS Flow 413.53 

71B F-445 5668.62 Loop 4 RCS Flow 336.99 

71D F-446 5582.65 Loop 4 RCS Flow 347.45 

TABLE 2 

UNIT 2 

ELBOW TAP FULL SCALE AP SPAN 

MMI FLOW 

2-FT-68- TEST POINT COEFFICIENT FULL SCALE AP 

(K) DESCRIPTION ("H 2 0) 

6A F-414 5486.40 Loop 1 RCS Flow 359.74 

6B F-415 5357.52 Loop 1 RCS Flow 377.26 

6D F-416 5424.51 Loop 1 RCS Flow 368.00 

29A F-424 5317.59 Loop 2 RCS Flow 382.95 

29B F-425 5201.25 Loop 2 RCS Flow 400.27 

29D F-426 5409.51 Loop 2 RCS Flow 370.04 

48A F-434 5623.24 Loop 3 RCS Flow 342.45 

48B F-435 5422.28 Loop 3 RCS Flow 368.30 

48D F-436 5236.38 Loop 3 RCS Flow 394.92 

71A F-444 5417.06 Loop 4 RCS Flow 369.01 

71B F-445 5421.93 Loop 4 RCS Flow 368.35 

71D F-446 5591.30 Loop 4 RCS Flow 346.37 

Attachment

UNIT 1 
ELBOW TAP FULL SCALE AP SPAN


