
Hay 24, 1994

Docket Nos. 50-327 
and 50-328 

Tennessee Valley Authority 
ATTN: Dr. Mark 0. Medford, Vice President 
Technical Support 
3B Lookout Place 
1101 Market Street 
Chattanooga, Tennessee 37402-2801 

Dear Dr. Medford: 

SUBJECT: ISSUANCE OF AMENDMENTS (TAC NOS. M87872 AND M87873) (TS 93-09) 

The Commission has issued the enclosed Amendment No. 182 to Facility Operating 
License No. DPR-77 and Amendment No. 174 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 October 1, 1993, which 
was supplemented by letter dated March 29, 1994.  

The amendments revise the setpoints and time delays for the auxiliary 
feedwater loss of power and 6.9 kv shutdown board loss-of-voltage and 
degraded-voltage instrumentation. In addition, the description, total number 
of channels, channels to trip, minimum channels operable, actions, trip 
setpoints, allowable values, channel checks, and channel functional test 
requirements for loss-of-power instrumentation have been revised.  

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

Sincerely, 
Ori-inal sioned: 
David E. LaCarge, Sr. Project Manager 

7 Project Directorate 11-4 
9406070273 940524 Division of Reactor Projects - I/II 
P PDR Office of Nuclear Reactor Regulation 

Enclosures: 
1. Amendment No. 182 to 

License No. DPR-77 
2. Amendment No. 174 to 

License No. DPR-79 
3. Safety Evaluation 

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

WASHINGTON, D.C. 20555-0001 

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-327 

SEOUOYAH NUCLEAR PLANT. UNIT 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 182 
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 October 1, 1993, and supplemented by letter dated 
March 29, 1994, 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 
Commi ssi on; 

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.  

9406070279 940524 
PDR ADOCK 05000327 
P PDR
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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. 182, 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 upon completion of the related plant modifications during the 
Unit 2 Cycle 6 refueling outage.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Frederick J. Hebdon, 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: May 24, 1994



ATTACHMENT TO LICENSE AMENDMENT NO. 182 

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

3/4 3-20 
3/4 3-21 
3/4 3-22 
3/4 3-23 
3/4 3-23a 
3/4 3-27a 
3/4 3-27b 
3/4 3-32 
3/4 3-33a 
3/4 3-37 
3/4 3-37a 
3/4 3-38 
B3/4 7-2a

INSERT

3/4 3-20 
3/4 3-21 
3/4 3-22 
3/4 3-23 
3/4 3-23a 
3/4 3-27a 
3/4 3-27b 
3/4 3-32 
3/4 3-33a 
3/4 3-37 
3/4 3-37a 
3/4 3-38 
B3/4 7-2a



TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

FUNCTIONAL UNIT

t
M

1. Voltage Sensors 

2. Load Shed Timer

TOTAL NO.  
OF CHANNELS 

3/shutdown 
board** 

2/shutdown 
board**

CHANNELS 
TO TRIP 

2/shutdown 
board** 

I/shutdown 
board**

MINIMUM 
CHANNELS 
OPERABLE 

3/shutdown 
board** 

2/shutdown 
board**

APPLICABLE 
MODES

1, 2, 3 

1, 2, 3

f. Trip of Main 
Feedwater Pumps 
Start Motor-Driven 
Pumps and Turbine 
Driven Pump 

g. Auxiliary Feedwater 
Suction Pressure-Low 

h. Auxiliary Feedwater 
Suction Transfer Time 
Delays 

1. Motor-Driven Pump 

2. Turbine-Driven Pump

"**Unit 1 Shutdown Boards Only

e. Loss of Power Start

ACTION

4h.  

LCJ

35 

35

I 
(

I/pump 

3/pump

1/pump 

2/pump

I/pump 

2/pump

I/pump 

I/pump

1/pump 

3/pump

I/pump 

2/pump
CD 

CD 

0 

co 

t,)

1, 2 

1, 2, 3

1, 2, 3 

1, 2, 3

20* 

21*

(

21*



TABLE 3.3-3 (Continued) 
ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

TOTAL NO.  
OF CHANNELSFUNCTIONAL UNIT

CHANNELS 
TO TRIP

MINIMUM 
CHANNELS 
OPERABLE

APPLICABLE 
MODES

C/) m 

0 

-4 

"I-

1. Voltage Sensors 

2. Diesel Generator 
Start and Load 
Shed Timer

3/shutdown 
board 

2/shutdown 
board

2/shutdown 
board 

1/shutdown 
board

3/shutdown 
board 

2/shutdown 
board

1, 2, 3, 4, 
5####, 6#### 

1, 2, 3, 4 
5####, 6####

b. 6.9 kv Shutdown Board 
Degraded Voltage

1. Voltage Sensors 

2. Diesel Generator 
Start and Load 
Shed Timer 

3. SI/Degraded 
Voltage Logic 
Enable Timer

8. ENGINEERED SAFETY FEATURE 
ACTUATION SYSTEM INTERLOCKS 

a. Pressurizer Pressure 
P-li/Not P-1I

3/shutdown 
board 

2/shutdown 
board 

2/shutdown 
board

3

2/shutdown 
board 

I/shutdown 
board 

I/shutdown 
board

2

3/shutdown 
board 

2/shutdown 
board 

2/shutdown 
board

2

1, 2, 3, 4 
5####, 6#### 

1, 2, 3, 4 
5####, 6#### 

1, 2, 3, 4

1, 2, 3

b. Deleted

c. Steam Generator 
Level P-14

3/loop 2/loop 
any loop

3/loop 1, 2

7. LOSS OF POWER 

a. 6.9 kv Shutdown Board 
-- Loss of Voltage

ACTION

34 

34

I.  

CD 

Cn 

0 

co 

r')

34 

34 

34
(

22a

22c



TABLE 3.3-3 (Continued)

TABLE NOTATION 

#Trip function may be bypassed in this MODE below P-11 (Pressurizer 
Pressure Block of Safety Injection) setpoint.  

##Trip function automatically blocked above P-11 and may be blocked below 
P-11 when Safety Injection on Steam Line Pressure-Low is not blocked.  

###The channel(s) associated with the protective functions derived from the 
out of service Reactor Coolant Loop shall be placed in the tripped mode.  

####When Associated Diesel Generator is required to be OPERABLE By LCO 3.8.1.2, 
"AC Sources-Shutdown." The Provisions of Specification 3.0.4 are not 
applicable.  

*The provisions of Specification 3.0.4 are not applicable.  

ACTION STATEMENTS

ACTION 15 

ACTION 16 

ACTION 17 -

ACTION 18 

ACTION 19 

ACTION 20 -

With the number of OPERABLE Channels one less than the Total 
Number of Channels, be in at least HOT STANDBY within 12 hours 
and in COLD SHUTDOWN within the following 30 hours; however, one 
channel may be bypassed for up to 4 hours for surveillance test
ing per Specification 4.3.2.1.1 provided the other channel is 
OPERABLE.  

Deleted.  

With the number of OPERABLE Channels one less than the Total 
Number of Channels, STARTUP and/or POWER OPERATION may proceed 
provided the following conditions are satisfied: 

a. The inoperable channel is placed in the tripped condition 
within 6 hours.  

b. The Minimum Channels OPERABLE requirements is met; however, 
the inoperable channel may be bypassed for up to 4 hours 
for surveillance testing of other channels per 
Specification 4.3.2.1.1.  

With the number of OPERABLE Channels one less than the Total 
Number of Channels, operation may proceed provided the inoper
able channel is placed in the bypassed condition and the Minimum 
Channels OPERABLE requirement is met; one additional channel may 
be bypassed for up to 4 hours for surveillance testing per 
Specification 4.3.2.1.1.  

With less than the Minimum Channels OPERABLE, operation may 
continue provided the containment purge supply and exhaust 
valves are maintained closed.  

With the number of OPERABLE Channels one less than the Total 
Number of Channels, restore the inoperable channel to OPERABLE 
status within 48 hours or be in at least HOT STANDBY within the 
next 6 hours and in COLD SHUTDOWN within the following 30 hours.

Amendment No. 63, 141, 168, 182SEQUOYAH - UNIT 1 3/4 3-22



TABLE 3.3-3 (Continued)

ACTION 21 

ACTION 22 -

ACTION 23 

ACTION 24 

ACTION 25 

ACTION 34 -

With less than the Minimum Number of Channels OPERABLE, declare 
the associated auxiliary feedwater pump inoperable, and comply 
with the ACTION requirements of Specification 3.7.1.2.  

With less than the Minimum Number of Channels OPERABLE, declare 
the interlock inoperable and verify that all affected channels 
of the functions listed below are OPERABLE or apply the appro
priate ACTION statement(s) for those functions. Functions to be 
evaluated are: 

a. Safety Injection 
Pressurizer Pressure 
Steam Line Pressure 
Negative Steam Line Pressure Rate 

b. Deleted 

c. Turbine Trip 
Steam Generator Level High-High 

Feedwater Isolation 
Steam Generator Level High-High 

With the number of OPERABLE channels one less than the Total 
Number of Channels, be in at least HOT STANDBY within 6 hours 
and in at least HOT SHUTDOWN within the following 6 hours; 
however, one channel may be bypassed for up to 2 hours for 
surveillance testing per Specification 4.3.2.1.1.  

With the number of OPERABLE channels one less than the Total 
Number of Channels, restore the inoperable channel to OPERABLE 
status within 48 hours or be in at least HOT STANDBY within 
6 hours and in at least HOT SHUTDOWN within the following 
6 hours.  

With the number of OPERABLE channels one less than the Total 
Number of Channels, restore the inoperable channel to OPERABLE 
status within 48 hours or declare the associated valve inoper
able and take the ACTION required by Specification 3.7.1.5.  

a. With the number of OPERABLE channels one less than the 
Total Number of Channels, restore the inoperable channel to 
OPERABLE status within 6 hours or enter applicable Limiting 
Condition(s) For Operation and Action(s) for the associated 
diesel generator set made inoperable by the channel.  

b. With the number of OPERABLE channels less than the Total 
Number of Channels by more than one, restore all but one 
channel to OPERABLE status within 1 hour or enter 
applicable Limiting Condition(s) for Operation and 
Action(s) for the associated diesel generator set made 
inoperable by the channels.

SEQUOYAH - UNIT I 3/4 3-23 Amendment No. 12, 63, 129, 
141, 160, 

182

I



TABLE 3.3-3 (Continued)

ACTION 35 - a. With the number of OPERABLE channels one less than the 
Total Number of Channels, restore the inoperable channel to 
OPERABLE status within 6 hours or enter applicable Limiting 
Condition(s) For Operation and Action(s) for the associated 
auxiliary feedwater pump made inoperable by the channel.  

b. With the number of OPERABLE channels less than the Total 
Number of Channels by more than one, restore all but one 
channel to OPERABLE status within 1 hour or enter appli
cable Limiting Condition(s) For Operation and Action(s) for 
the associated auxiliary feedwater pump made inoperable by 
the channel.

ACTION 36 - With the number of OPERABLE channels one less than 
Number of Channels, STARTUP and/or POWER OPERATION 
provided the following conditions are satisfied:

the Total 
may proceed

ACTION 37 

ACTION 38 -

a. The inoperable channel is placed in the tripped condition 
within 6 hours.  

b. For the affected protection set, the Trip Time Delay for 
one affected steam generator (T ) is adjusted to match the 
Trip Time Delay for multiple affected steam generators (TM) 
within 4 hours.  

c. The Minimum Channels OPERABLE requirement is met; however, 
the inoperable channel may be bypassed for up to 4 hours 
for surveillance testing of other channels per Speci
fication 4.3.2.1.1.  

With the number of OPERABLE channels one less than the Total 
Number of Channels, STARTUP and/or POWER OPERATION may proceed 
provided that within 6 hours, for the affected protection set, 
the Trip Time Delays (Ts and T ) threshold power level for zero 
seconds time delay is adjusted to 0% RTP.  

With the number of OPERABLE channels one less than the Total 
Number of Channels, STARTUP and/or POWER OPERATION may proceed 
provided that within 6 hours, for the affected protection set, 
the Steam Generator Water Level - Low-Low (EAM) channels trip 
setpoint is adjusted to the same value as Steam Generator Water 
Level - Low-Low (Adverse).

Amendment No. 141, 160, 1823/4 3-23aSEQUOYAH - UNIT 1



TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURE

FUNCTIONAL UNIT
0 = 

-

=

I-

ACTUATION SYSTEM~ INSTRUMENTATION TRIP SETPOINIS

TRIP SETPOINT

>15.0% of narrow range 
instrument span 

•0.5 psig 

>10.7% of narrow range 
instrument span

ALLOWABLE VALUES

>14.4% of narrow 
range instrument span 

<0.6 psig 

>10.1% of narrow-range 
instrument span

See I above (all SI Setpoints)d. S.I.

e. Loss of Power Start 

1. Voltage Sensors 

2. Load Shed Timer 

f. Trip of Main Feedwater 
Pumps 

g. Auxiliary Feedwater Suction 
Pressure-Low 

h. Auxiliary Feedwater Suction 
Transfer Time Delays

>5520 volts 

1.25 seconds

N.A.  

_> 2 psig (motor driven pump) 
_> 13.9 psig (turbine driven 
pump) 

4 seconds (motor driven pump) 

5.5 seconds (turbine-driven 
pump)

>5472 volts 

1.25 +0.09 seconds

N.A.  

_> 1 psig (motor driven pump) 
_> 12 psig (turbine driven pump) 

4 seconds +0.4 seconds 
(motor driven pump) 

5.5 seconds +0.55 seconds 
(turbine driven pump)

ii. RCS Loop AT Equivalent to 
Power > 50% RTP 

Coincident with Steam 
Generator Water Level-
Low-Low (Adverse) 

and 
Containment Pressure (EAM) 

or 
Steam Generator Water 
Level--Low-Low (EAM)

-4 

1W3

C1L 

(D 
C+

(

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS



TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT TRIP SETPOINT ALLOWABLE VALUES

C,, Ln 

0 

= 

C--

1. Voltage Sensors 

2. Diesel Generator Start 
and Load Shed Timer

b. 6.9 kv Shutdown Board-Degraded 
Voltage 

1. Voltage Sensors 

2. Diesel Generator Start and 
Load Shed Timer 

3. SI/Degraded Voltage Logic 
Enable Timer 

8. ENGINEERED SAFETY FEATURE 
ACTUATION SYSTEM INTERLOCKS 

a. Pressurizer Pressure

1. Not P-I1, Automatic Unblock 
of Safety Injection on 
Increasing Pressure

2. P-11, Enable Manual 
Safety Injection on 
Pressure

Block of 
Decreasing

>5520 volts 

1.25 seconds

6456 volts 

<300 seconds 

10 seconds

* 1970 psig 

S1962 psig

>5472 volts 

1.25 +0.09 seconds

>6403.5 volts (dropout) 
<6626.5 volts (reset) 

<321 seconds 

10 seconds + 0.75 seconds

< 1975.2 psig 

> 1956.8 psig

7. LOSS OF POWER 

a. 6.9 kv Shutdown Board Undervoltage 

Loss of Voltage

Cr

CD 

a-r 

C0 

to 

(A,



TABLE 3.3-5 (Continued) 
ENGINEERED SAFETY FEATURES RESPONSE TIMES 

INITIATING SIGNAL AND FUNCTION RESPONSE TIME IN SECONDS 

10. Loss of Power Start 

a. Auxiliary Feedwater Pumps < 60(11) 

11. Trip of Main Feedwater Pumps 

a. Auxiliary Feedwater Pumps < 60(11) 

12. Loss of Power 

a. 6.9 kv Shutdown Board - Degraded < loll') 

Voltage or Loss of 

Voltage 

13. RWST Level-Low Coincident with Containment Sump 

Level-High and Safety Injection 

a. Automatic Switchover to 

Containment Sump < 250 

14. Containment Purge Air Exhaust 

Radioactivity - High 

a. Containment Ventilation Isolation < 10(6)

Amendment No. 29, 77, 168, 182SEQUOYAH - UNIT I 3/4 3-32



INSTRUMENTATION

TABLE 3.3-5 (Continued) 

TABLE NOTATION 

(7) Diesel generator starting and sequence loading delays not included.  
Offsite power available. Response time limit includes opening and 
closing of valves to establish SI path and attainment of discharge 
pressure for centrifugal charging pumps.  

(8) Diesel generator starting and sequence loading delays not included.  
Response time limit includes operating time of valves.  

(9) Diesel generator starting and sequence loading delays included. Response 
time limit includes operating time of valves.  

(10) The response time for loss of voltage is measured from the time the load 
shedding and diesel generator start signal is generated from the loss of 
voltage timer until the time full voltage is restored by the diesel. The 
response time for degraded voltage is measured from the time the load 
shedding signal is generated, either from the degraded voltage or the SI 
enable timer, to the time full voltage is restored by the diesel. The 
response time of the timers is covered by the requirements on their 
setpoints.  

(11) The provisions of Specification 4.0.4 are not applicable for entry into 
MODE 3 for the turbine-driven Auxiliary Feedwater Pump.  

(12) The following valves are exceptions to the response times shown in the 
Table and will have the values listed in seconds for the initiating 
signals and the function indicated: 

Valves: FCV-67-89, -90, -105, -106 

Response times: 7.b, 75(8)/85(9) 

Valve: FCV-70-141 
Response times: 7.b, 70(8)/80(9) 

(13) Containment purge valves only. Containment radiation monitor valves have 
a response time of 6.5 seconds or less.  

(14) Does not include Trip Time Delays. Response times noted include the 
transmitters, Eagle-21 process protection cabinets, solid state protec
tion cabinets, and actuation devices (up to and including pumps). This 
reflects the response times necessary for THERMAL POWER in excess of 50% 
RTP.  

SEQUOYAH - UNIT 1 3/4 3-33a Amendment No. 29, 77, 82, 55, 
106, 141, 182



TABLE 4.3-2 (Continued)

FN(TNFFRFfl SAFFTY FFATURF ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL 
FUNCTIONAL UNIT CHECK

CHANNEL 
CALIBRATION

CHANNEL 
FUNCTIONAL 

TEST

MODES FOR WHICH 
SURVEILLANCE 

REQUIRED

c. Main Steam Generator Water 
Level--Low-Low 

1. Steam Generator Water 
Level--Low-Low (Adverse) 

2. Steam Generator Water 
Level--Low-Low (EAM) 

3. RCS Loop AT 

4. Containment Pressure 
(EAM)

d. S.I.

e. Loss of Power Start 

1. Voltage Sensors 

2. Load Shed Timer 

f. Trip of Main Feedwater 
Pumps 

g. Auxiliary Feedwater Suction 
Pressure-Low 

h. Auxiliary Feedwater Suction 
Transfer Time Delays 

7. LOSS OF POWER 

a. 6.9 kv Shutdown Board 
Loss of Voltage

S 

S 

S 

S

R 

R 

R 

R

Q 

Q

1, 2, 3 

1, 2, 3 

1, 2, 3 

1, 2, 3

See I above (all SI surveillance requirements)

N.A.  

N.A.  

N.A.  

N.A.  

N.A.

R 

R

N.A.

R 

R

M

N.A.

R 

M

N.A.

1, 2, 3 

1, 2, 3 

1, 2 

1, 2, 3 

1, 2, 3

1. Voltage Sensors 
2. Diesel Generator Start 

and Load Shed Timer

N.A.  
N.A.

R 
R

M 
N.A.

1, 2, 3, 4, 5#, 6# 
1, 2, 3, 4, 5#, 6#

(.

REQUIREMENTS
1

ENGINEERED SAFETY FEATURE



TABLE 4.3-2 (Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION 
SURVEILLANCE REQUIREMENTS

C/) 

0 

C

b. 6.9 kv Shutdown Board 
Degraded Voltage 

1. Voltage sensors 

2. Diesel Generators 
Start and Load 
Shed Timer 

3. SI/Degraded Voltage 
Logic Enable Timer 

8. ENGINEERED SAFETY FEATURE 
ACTUATION SYSTEM INTERLOCKS

a. Pressurizer Pressure, 
P-i1/Not P-11

CHANNEL 
CHECK

N.A.  

N.A.  

N.A.

N.A.

CHANNEL 
CALIBRATION

R 

R 

R

R(2)

CHANNEL 
FUNCTIONAL 

TEST

M 

N.A.  

N.A.

N.A.

MODES FOR WHICH 
SURVEILLANCE 

REQUIRED

1, 2, 3, 4, 5#, 6# 

1, 2, 3, 4, 5#, 6# 

1, 2, 3, 4

1, 2, 3

b. Deleted

c. Steam Generator 
Level, P-14

9. AUTOMATIC SWITCHOVER TO 
CONTAINMENT SUMP 

a. RSWT Level - Low 
COINCIDENT WITH 
Containment Sump Level - High 
AND 
Safety Injection 

b. AutQmatic Actuation Logic

N.A. R(2)

S 

S

R 

R

N.A.

Q 

Q

1, 2

1, 2, 3, 4 

1, 2, 3, 4

(See I above for all Safety Injection Surveillance Requirements)

FUNCTIONAL UNIT

(

CL

.I.  

C+ 

CDI 

0 

t

('3

M(1) 1, 2, 3, 4N. A. N.A.



TABLE 4.3-2 (Continued)

TABLE NOTATION 

# When associated diesel generator is required to be OPERABLE by LCO 
3.8.1.2, "AC Sources - Shutdown." 

(1) Each train or logic channel shall be tested at least every 62 days on a 
STAGGERED TEST BASIS.  

(2) The total interlock function shall be demonstrated OPERABLE during CHANNEL 
CALIBRATION testing of each channel affected by interlock operation.

Amendment No. 47, 182SEQUOYAH - UNIT 1 3/4 3-38



PLANT SYSTEMS

BAS ES 

because of a main steam line or feedwater line break and a single failure of 
the B-train motor driven AFW pump. The two redundant sources must be aligned 
such that No. 1 steam generator source is open and operable and the No. 4 steam 
generator source is closed and operable.  

For instances where one train of emergency raw cooling water (ERCW) is 
declared inoperable in accordance with technical specifications, the AFW 
turbine-driven pump is considered operable since it is supplied by both trains 
of ERCW. Similarly, the AFW turbine-driven pump is considered operable when 
one train of the AFW loss of power start function is declared inoperable in 
accordance with technical specifications because both 6.9 kilovolt shutdown 
board logic trains supply this function. This position is consistent with 
American National Standards Institute/ANS 58.9 requirements (i.e., postulation 
of the failure of the opposite train is not required while relying on the TS 
limiting condition for operation).  

3/4.7.1.3 CONDENSATE STORAGE TANK 

The OPERABILITY of the condensate storage tank with the minimum water 
volume ensures that sufficient water is available to maintain the RCS at HOT 
STANDBY conditions for 2 hours with steam discharge to the atmosphere concur
rent with total loss of off-site power. The contained water volume limit 
includes an allowance for water not useable because of tank discharge line 
location or other physical characteristics.

Amendment No. 115, 155, 182SEQUOYAH - UNIT I B 3/4 7-2a



0 UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D.C. 20555-0001 

TENNESSEE VALLEY AUTHORITY 

DOCKET NO. 50-328 

SEQUOYAH NUCLEAR PLANT. UNIT 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 174 
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 October 1, 1993, and supplemented by letter dated 
March 29, 1994, 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. 174, 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 upon completion of the related plant modifications during the 
Unit 2 Cycle 6 refueling outage.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Frederick J. Hebdon, 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: I-lay 24, 1994



ATTACHMENT TO LICENSE AMENDMENT NO. 174 

FACILITY OPERATING LICENSE NO. DPR-79

DOCKET NO. 50-328

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

3/4 3-20 
3/4 3-21 
3/4 3-22 
3/4 3-23 
3/4 3-23a 
3/4 3-27a 
3/4 3-27b 
3/4 3-32 
3/4 3-33a 
3/4 3-37 
3/4 3-38 
3/4 3-39 
B3/4 7-2a

INSERT

3/4 3-20 
3/4 3-21 
3/4 3-22 
3/4 3-23 
3/4 3-23a 
3/4 3-27a 
3/4 3-27b 
3/4 3-32 
3/4 3-33a 
3/4 3-37 
3/4 3-38 
3/4 3-39 
B3/4 7-2a



TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURE ACTUATION

FUNCTIONAL UNIT

m 

0 

= 

--4

TOTAL NO.  
OF CHANNELS 

3/shutdown 
board** 

2/shutdown 
board**

e. Loss of Power Start 

1. Voltage Sensors 

2. Load Shed Timer 

f. Trip of Main 
Feedwater Pumps 
Start Motor-Driven 
Pumps and Turbine 
Driven Pump 

g. Auxiliary Feedwater 
Suction Pressure-Low 

h. Auxiliary Feedwater 
Suction Transfer 
Time Delays 

1. Motor-Driven 
Pump 

2. Turbine-Driven 
Pump

I/pump 

2/pump

CHANNELS 
TO TRIP 

2/shutdown 
board** 

I/shutdown 
board**

I/pump 

2/pump

I/pump 

I/pump

SYSTEM INSTRUMENTATION

MINIMUM 
CHANNELS 
OPERABLE 

3/shutdown 
board** 

2/shutdown 
board**

1/pump 

3/pump

1/pump 

2/pump

APPLICABLE 
MODES

1, 2, 3 

1, 2, 3

1, 2 

1, 2, 3

1, 2, 3 

1, 2, 3

"**Unit 2 Shutdown Boards Only

1/pump 

3/pump

LA) 

Ip

ACTION

35 

35

20* 

21*

(.

21* 

21*
(D 

0 

--.1

I 
I



TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

TOTAL NO.  
OF CHANNELSFUNCTIONAL UNIT

CHANNELS 
TO TRIP

MINIMUM 
CHANNELS 
OPERABLE

APPLICABLE 
MODES

m 

-r C) 

-_4

1. Voltage Sensors 

2. Diesel Generator 
Start and Load 
Shed Timer

3/shutdown 
board 

2/shutdown 
board

2/shutdown 
board 

I/shutdown 
board

3/shutdown 
board 

2/shutdown 
board

1, 2, 3, 4, 
5####, 6#### 

1, 2, 3, 4 
5####, 6####

b. 6.9 kv Shutdown Board 
Degraded Voltage

1. Voltage Sensors 

2. Diesel Generator 
Start and Load 
Shed Timer 

3. SI/Degraded 
Voltage Logic 
Enable Timer

C-'.  

0 

I

cD 

oo.  

U' 

0

3/shutdown 
board 

2/shutdown 
board 

2/shutdown 
board

2/shutdown 
board 

I/shutdown 
board 

I/shutdown 
board

3/shutdown 
board 

2/shutdown 
board 

2/shutdown 
board

1, 2, 3, 4 
5####, 6#### 

1, 2, 3, 4 
5####, 6#### 

1, 2, 3, 4

7. LOSS OF POWER 

a. 6.9 kv Shutdown Board 
-- Loss of Voltage

ACTION

(J.) 

C,.)

34 

34

34 

34 

34



TABLE 3.3-3 (Continued)

TABLE NOTATION 

#Trip function may be bypassed in this MODE below P-11 (Pressurizer 
Pressure Block of Safety Injection) setpoint.  

##Trip function automatically blocked above P-11 and may be blocked below 
P-1I when Safety Injection on Steam Line Pressure-Low is not blocked.  

###The channel(s) associated with the protective functions derived from the 
out of service Reactor Coolant Loop shall be placed in the tripped mode.  

####When Associated Diesel Generator is required to be OPERABLE By LCO 3.8.1.2, 
"AC Sources-Shutdown." The Provisions of Specification 3.0.4 are not 
applicable.  

*The provisions of Specification 3.0.4 are not applicable.  

ACTION STATEMENTS

ACTION 15 

ACTION 16 

ACTION 17 -

ACTION 18 

ACTION 19 

ACTION 20 -

With the number of OPERABLE Channels one less than the Total 
Number of Channels, be in HOT STANDBY within 12 hours and in 
COLD SHUTDOWN within the following 30 hours; however, one 
channel may be bypassed for up to 4 hours for surveillance test
ing per Specification 4.3.2.1.1 provided the other channel is 
OPERABLE.  

Deleted.

With the number of OPERABLE Channels one less than the 
Number of Channels, STARTUP and/or POWER OPERATION may 
provided the following conditions are satisfied:

Total 
proceed

a. The inoperable channel is placed in the tripped condition 
within 6 hours.  

b. The Minimum Channels OPERABLE requirements is met; however, 
the inoperable channel may be bypassed for up to 4 hours 
for surveillance testing of other channels per 
Specification 4.3.2.1.1.  

With the number of OPERABLE Channels one less than the Total 
Number of Channels, operation may proceed provided the inoper
able channel is placed in the bypassed condition and the Minimum 
Channels OPERABLE requirement is met; one additional channel may 
be bypassed for up to 4 hours for surveillance testing per 
Specification 4.3.2.1.1.  

With less than the Minimum Channels OPERABLE, operation may 
continue provided the containment purge supply and exhaust 
valves are maintained closed.  

With the number of OPERABLE Channels one less than the Total 
Number of Channels, restore the inoperable channel to OPERABLE 
status within 48 hours or be in at least HOT STANDBY within the 
next 6 hours and in COLD SHUTDOWN within the following 30 hours.

Amendment No. 55, 132, 158, 174

I

3/4 3-22SEQUOYAH - UNIT 2



TABLE 3.3-3 (Continued)

ACTION 21 

ACTION 22 -

ACTION 23 

ACTION 24 

ACTION 25 

ACTION 34 -

With less than the Minimum Number of Channels OPERABLE, declare 
the associated auxiliary feedwater pump inoperable, and comply 
with the ACTION requirements of Specification 3.7.1.2.  

With less than the Minimum Number of Channels OPERABLE, declare 
the interlock inoperable and verify that all affected channels 
of the functions listed below are OPERABLE or apply the appro
priate ACTION statement(s) for those functions. Functions to be 
evaluated are: 

a. Safety Injection 
Pressurizer Pressure 
Steam Line Pressure 
Negative Steam Line Pressure Rate 

b. Deleted 

c. Turbine Trip 
Steam Generator Level High-High 

Feedwater Isolation 
Steam Generator Level High-High 

With the number of OPERABLE channels one less than the Total 
Number of Channels, be in at least HOT STANDBY within 6 hours 
and in at least HOT SHUTDOWN within the following 6 hours; 
however, one channel may be bypassed for up to 2 hours for 
surveillance testing per Specification 4.3.2.1.1.  

With the number of OPERABLE channels one less than the Total 
Number of Channels, restore the inoperable channel to OPERABLE 
status within 48 hours or be in at least HOT STANDBY within 
6 hours and in at least HOT SHUTDOWN within the following 
6 hours.  

With the number of OPERABLE channels one less than the Total 
Number of Channels, restore the inoperable channel to OPERABLE 
status within 48 hours or declare the associated valve inoper
able and take the ACTION required by Specification 3.7.1.5.  

a. With the number of OPERABLE channels one less than the 
Total Number of Channels, restore the inoperable channel to 
OPERABLE status within 6 hours or enter applicable Limiting 
Condition(s) For Operation and Action(s) for the associated 
diesel generator set made inoperable by the channel.  

b. With the number of OPERABLE channels less than the Total 
Number of Channels by more than one, restore all but one 
channel to OPERABLE status within 1 hour or enter 
applicable Limiting Condition(s) for Operation and 
Action(s) for the associated diesel generator set made 
inoperable by the channels.

Amendment No. 55, 116, 132, 150, 174

I

SEQUOYAH - UNIT 2 3/4 3-23



TABLE 3.3-3 (Continued)

ACTION 35 - a. With the number of OPERABLE channels one less than the 
Total Number of Channels, restore the inoperable channel to 
OPERABLE status within 6 hours or enter applicable Limiting 
Condition(s) For Operation and Action(s) for the associated 
auxiliary feedwater pump made inoperable by the channel.  

b. With the number of OPERABLE channels less than the Total 
Number of Channels by more than one, restore all but one 
channel to OPERABLE status within 1 hour or enter appli
cable Limiting Condition(s) For Operation and Action(s) for 
the associated auxiliary feedwater pump made inoperable by 
the channel.

ACTION 36 - With the number of OPERABLE channels one less than 
Number of Channels, STARTUP and/or POWER OPERATION 
provided the following conditions are satisfied:

the Total 
may proceed

ACTION 37 

ACTION 38 -

a. The inoperable channel is placed in the tripped condition 
within 6 hours.  

b. For the affected protection set, the Trip Time Delay for 
one affected steam generator (T ) is adjusted to match the 
Trip Time Delay for multiple affected steam generators (TM) 
within 4 hours.  

c. The Minimum Channels OPERABLE requirement is met; however, 
the inoperable channel may be bypassed for up to 4 hours 
for surveillance testing of other channels per Speci
fication 4.3.2.1.1.  

With the number of OPERABLE channels one less than the Total 
Number of Channels, STARTUP and/or POWER OPERATION may proceed 
provided that within 6 hours, for the affected protection set, 
the Trip Time Delays (Ts and T ) threshold power level for zero 
seconds time delay is adjusted to 0% RTP.  

With the number of OPERABLE channels one less than the Total 
Number of Channels, STARTUP and/or POWER OPERATION may proceed 
provided that within 6 hours, for the affected protection set, 
the Steam Generator Water Level - Low-Low (EAM) channels trip 
setpoint is adjusted to the same value as Steam Generator Water 
Level - Low-Low (Adverse).

Amendment No. 132, 150, 1743/4 3-23aSEQUOYAH - UNIT 2



TABLE 3.3-4 (Continued)

ENGINFFRFD SAFETY FFATURF

FUNCTIONAL UNIT

C,) m 

-= 

C 

-<1 

-r.  

Ln

ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

TRIP SETPOINT ALLOWABLE VALUES

>15.0% of narrow range 
instrument span

•0.5 psig

>10.7% of narrow range 
instrument span

>14.4% of narrow 
range instrument span

<0.6 psig

>10.1% of narrow range 
instrument span

See 1 above (all SI Setpoints)

e. Loss of Power Start 

1. Voltage Sensors 

2. Load Shed Timer 

f. Trip of Main Feedwater 
Pumps 

g. Auxiliary Feedwater Suction 
Pressure-Low 

h. Auxiliary Feedwater Suction 
Transfer Time Delays

>5520 volts 

1.25 seconds

>5472 volts 

1.25 +0.09 seconds

N.A. N.A.

> 2 psig (motor driven pump) 
> 13.9 psig (turbine driven 
pump) 

4 seconds (motor driven pump) 

5.5 seconds (turbine driven 
pump)

> 1 psig (motor driven pump) 
> 12 psig (turbine driven pump) 

4 seconds +0.4 seconds 
(motor driven pump) 

5.5 seconds +0.55 seconds 
(turbine driven pump)

ii. RCS Loop AT Equivalent to 
Power > 50% RTP 

Coincident with Steam 
Generator Water Level-
Low-Low (Adverse) 

and 
Containment Pressure (EAM) 

or 
Steam Generator Water 
Level--Low-Low (EAM)

d. S.I.

40

-41 

=4 I

(D) 

Co 

0o 

I--

ENGINEERED SAFETY FEATURE



TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT TRIP SETPOINT ALLOWABLE VALUES

C/) m 

C= 

C1 

-r-

1. Voltage Sensors 

2. Diesel Generator Start 
and Load Shed Timer

b. 6.9 kv Shutdown Board-Degraded 
Voltage 

1. Voltage Sensors 

2. Diesel Generator Start and 
Load Shed Timer 

3. SI/Degraded Voltage Logic 
Enable Timer 

8. ENGINEERED SAFETY FEATURE 
ACTUATION SYSTEM INTERLOCKS

>5520 volts 

1.25 seconds

6456 volts 

<300 seconds 

10 seconds

>5472 volts 

1.25 +0.09 seconds

>6403.5 volts (dropout) 
<6626.5 volts (reset) 

<321 seconds 

10 seconds + 0.75 seconds

a. Pressurizer Pressure

1. Not P-11, Automatic Unblock 
of Safety Injection on 
Increasing Pressure

2. P-11, Enable Manual 
Safety Injection on 
Pressure

Block of 
Decreasing

< 1970 psig

> 1962 psig

< 1975.2 psig

> 1956.8 psig

7. LOSS OF POWER 

a. 6.9 kv Shutdown Board Undervoltage 
Loss of Voltage

(

-I 

03 

..a

I-"-



TABLE 3.3-5 (Continued) 

ENGINEERED SAFETY FEATURES RESPONSE TIMES 

INITIATING SIGNAL AND FUNCTION RESPONSE TIME IN SECONDS 

10. Loss of Power Start 

a. Auxiliary Feedwater Pumps < 60(11) 

11. Trip of Main Feedwater Pumps 

a. Auxiliary Feedwater Pumps < 60(11) 

12. Loss of Power 

a. 6.9 kv Shutdown Board - Degraded < loll') 

Voltage or Loss of 

Voltage 

13. RWST Level-Low Coincident with Containment Sump 

Level-HiQh and Safety Injection 

a. Automatic Switchover to 

Containment Sump < 250 

14. Containment Purge Air Exhaust 

Radioactivity - High 

a. Containment Ventilation Isolation < 10(6)

Amendment No. 18, 68, 158, 1743/4 3-32SEQUOYAH - UNIT 2



INSTRUMENTATION 

TABLE 3.3-5 (Continued) 

TABLE NOTATION 

(7) Diesel generator starting and sequence loading delays not included. Offsite 
power available. Response time limit includesopening and closing of valves 
to establish SI path and attainment of discharge pressure for centrifugal 
charging pumps.  

(8) Diesel generator starting and sequence loading delays not included. Response 
time limit includes operating time of valves.  

(9) Diesel generator starting and sequence loading delays included. Response 

time limit includes operating time of valves.  

(10) The response time for loss of voltage is measured from the time the load 
shedding and diesel generator start signal is generated from the loss of 
voltage timer until the time full voltage is restored by the diesel. The 
response time for degraded voltage is measured from the time the load shed
ding signal is generated, either from the degraded voltage or the SI enable 
timer, to the time full voltage is restored by the diesel. The response 
time of the timers is covered by the requirements on their setpoints.  

(11) The provisions of Specification 4.0.4 are not applicable for entry into 
MODE 3 for the turbine-driven Auxiliary Feedwater Pump.  

(12) The following valves are exceptions to the response times shown in the Table 
and will have the values listed in seconds for the initiating signals and 
the function indicated: 

Valves: FCV-67-89, -90, -105, -106 

Response times: 7.b, 75(8)/85(9) 

Valve: FCV-70-141 
Response times: 7.b, 70(8)/80(9) 

(13) Containment purge valves only. Containment radiation monitor valves have a 
response time of 6.5 seconds or less.  

(14) Does not include Trip Time Delays. Response times noted include the 
transmitters, Eagle-21 process protection cabinets, solid state protection 
cabinets, and actuation devices (up to and including pumps). This reflects 
the response times necessary for THERMAL POWER in excess of 50% RTP.  

SEQUOYAH - UNIT 2 3/4 3-33a Amendment No. 18, 47, 68, 
73, 96, 132, 

174



TABLE 4.3-2 (Continued) 

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE

I,• 

0 

.-4 

.--)

CHANNEL 
CHECK 

S 

S 

S 

S

CHANNEL 
CALIBRATION

FUNCTIONAL UNIT 

c. Main Steam Generator Water 
Level--Low-Low 

1. Steam Generator Water 
Level--Low-Low (Adverse) 

2. Steam Generator Water 
Level--Low-Low (EAM) 

3. RCS Loop AT 

4. Containment Pressure 
(EAM) 

d. S.I.  

e. Loss of Power Start 

1. Voltage Sensors 

2. Load Shed Timer 

f. Trip of Main Feedwater 
Pumps 

g. Auxiliary Feedwater Suction 
Pressure-Low 

h. Auxiliary Feedwater Suction 
Transfer Time Delays 

7. LOSS OF POWER 

a. 6.9 kv Shutdown Board 
Loss of Voltage 

1. Voltage Sensors 
2. Diesel Generator Start 

and Load Shed Timer

CHANNEL FUNCTIONAL 
TEST

Q 

Q 

Q 

Q

REQUIREMENTS 

MODES FOR WHICH 
SURVEILLANCE 

REQUIRED

1, 2, 3 

1, 2, 3

1, 2, 
1, 2,

3 
3

See I above (all SI surveillance requirements)

N.A.  

N.A.  

N.A.  

N.A.  

N.A.  

N.A.  
N.A.

R 
R 

N.A.

R 

R

R R

1, 

1,

M 
N.A.

R 

M

N.A.

M N.A.

2, 
2, 

2

3 
3

1, 2, 3 

1, 2, 3

1, 2, 3, 4, 5#, 6# 
1, 2, 3, 4, 5#, 6#

R 

R 

R 

R

W 

"-4I

(-9

r., 

51 

VA)

(

I



TABLE 4.3-2 (Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION 
SURVEILLANCE REOUIREMENTS

(A 

C= 

1-4 

-4

b. 6.9 kv Shutdown Board 
Degraded Voltage 

1. Voltage sensors 

2. Diesel Generators 
Start and Load 
Shed Timer 

3. SI/Degraded Voltage 
Logic Enable Timer 

8. ENGINEERED SAFETY FEATURE 
ACTUATION SYSTEM INTERLOCKS

a. Pressurizer Pressure, 
P-11/Not P-li

CHANNEL 
CHECK

N.A.  

N.A.  

N.A.

N.A.

CHANNEL 
CALIBRATION

R 

R 

R

R(2)

CHANNEL 
FUNCTIONAL 

TEST

M 

N.A.  

N.A.

N.A.

MODES FOR WHICH 
SURVEILLANCE 

REQUIRED

1, 2, 3, 4, 5#, 6# 

1, 2, 3, 4, 5#, 6# 

1, 2, 3, 4

1, 2, 3

b. Deleted

c. Steam Generator 
Level, P-14

9. AUTOMATIC SWITCHOVER TO 
CONTAINMENT SUMP 

a. RSWT Level - Low 
COINCIDENT WITH 
Containment Sump Level 
AND 
Safety Injection

N.A.

S

- High S

R(2)

R 

R

N.A.

Q 

Q

1, 2

1, 2, 3, 4 

1, 2, 3, 4

(See 1 above for all Safety Injection Surveillance Requirements)

N.A. N.A. M(1)

FUNCTIONAL UNIT

(

co 

CL 

C+ 

F 

I-'ý 

CA) 
Ln)

(

b. Automatic Actuation Logic 1, 2, 3, 4



TABLE 4.3-2 (Continued) 

TABLE NOTATION 

# When associated diesel generator is required to be OPERABLE by LCO 
3.8.1.2, "AC Sources - Shutdown." I 

(1) Each train or logic channel shall be tested at least every 62 days on a 
STAGGERED TEST BASIS.  

(2) The total interlock function shall be demonstrated OPERABLE during CHANNEL 
CALIBRATION testing of each channel affected by interlock operation.

Amendment No. 39, 174SEQUOYAH - UNIT 2 3/4 3-39



PLANT SYSTEMS

BASES 

AUXILIARY FEEDWATER SYSTEM (continued) 

because of a main steam line or feedwater line break and a single failure of 
the B-train motor driven AFW pump. The two redundant sources must be aligned 
such that No. I steam generator source is open and operable and the No. 4 steam 
generator source is closed and operable.  

For instances where one train of emergency raw cooling water (ERCW) is 
declared inoperable in accordance with technical specifications, the AFW 
turbine-driven pump is considered operable since it is supplied by both trains 
of ERCW. Similarly, the AFW turbine-driven pump is considered operable when 
one train of the AFW loss of power start function is declared inoperable in 
accordance with technical specifications because both 6.9 kilovolt shutdown 
board logic trains supply this function. This position is consistent with 
American National Standards Institute/ANS 58.9 requirements (i.e., postulation 
of the failure of the opposite train is not required while relying on the TS 
limiting condition for operation).  

3/4.7.1.3 CONDENSATE STORAGE TANK 

The OPERABILITY of the condensate storage tank with the minimum water 
volume ensures that sufficient water is available to maintain the RCS at HOT 
STANDBY conditions for 2 hours with steam discharge to the atmosphere concur
rent with total loss of off-site power. The contained water volume limit 
includes an allowance for water not useable because of tank discharge line 
location or other physical characteristics.

Amendment No. 105, 174SEQUOYAH - UNIT 2 B 3/4 7-2a



UNITED STATES 
WASHINGTON, D.C. 20555-0001 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NO. 182 TO FACILITY OPERATING LICENSE NO. DPR-77 

AND AMENDMENT NO. 174 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 BACKGROUND 

By application dated October 1, 1993, the Tennessee Valley Authority (TVA or 
the licensee) proposed amendments to the Technical Specifications (TS) for 
Sequoyah Nuclear Plant (SQN) Units 1 and 2. The proposed changes would revise 
the setpoints and time delays for the auxiliary feedwater (AFW) loss of power 
and 6.9 kv shutdown board loss-of-voltage and degraded-voltage instrumenta
tion. These proposed changes also revise the description, total number of 
channels, channels to trip, minimum channels operable, actions, trip 
setpoints, allowable values, channel checks, and channel functional test 
requirements for loss-of-power instrumentation.  

In the supplemental letter dated March 28, 1994, the licensee supplied 
clarifying information that did not change the initial proposed no significant 
hazards consideration determination.  

2.0 INTRODUCTION 

The loss-of-voltage and degraded-voltage protection are provided to 6900-volt 
shutdown boards to ensure adequate voltage is available to the safety-related 
loads. A loss-of-voltage or a sustained degraded-voltage condition will start 
the emergency diesel generator (EDG) that will be connected to the shutdown 
board after tripping normal and alternate feeders and shedding the major 
loads. After the EDG has been tied to the shutdown board, the loss-of-voltage 
relays continue to provide the load-shed functions and subsequent resequencing 
of the loads onto the EDG if necessary.  

After the EDG has connected to the shutdown board and the load sequencing 
interval has been achieved, the loss-of-voltage, load-shed function on the 
6.9 kv shutdown board initiates a motor-driven AFW pump start. In addition, 
the load-shed actuation immediately activates a turbine-driven AFW pump start.  
The reactor coolant pumps would not be available to provide forced coolant 
flow in the event of loss of voltage, but the turbine-driven AFW pumps start 
to initiate natural circulation and heat removal in the reactor coolant system 
via the steam generators. The AFW pumps provide sufficient heat-removal 
capability to prevent the pressurizer from filling during design-basis 
accidents.  

9406070281 940524 
PDR ADOCK 05000327 
P PDR
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TVA has been working with the Electrical Distribution System (EDS) 
Clearinghouse to establish guidelines for degraded-voltage analyses. The 
guidelines were developed by the EDS by reviewing all inspection findings and 
enforcement actions from the Electrical Distribution System Functional 
Inspections (EDSFIs) that were conducted by the NRC at the operating plants.  
The guidelines established by this effort have been applied to the SQN loss
of-power and degraded-voltage analysis and have led to changes of loss-of
power and degraded-voltage instrumentation. The purpose of these proposed 
changes is to ensure that the adequate voltage is available to the safety
related loads.  

3.0 EVALUATION 

The following proposed changes pertain to both Unit 1 and 2 TS unless 
otherwise stated.  

Change 1: Item 6.e of TS Table 3.3-3 would be revised to reflect the use of a 
2-out-of-3 voltage sensor logic for detecting loss of power. These sensors 
initiate load-shedding and subsequent AFW pump start through two separate 
timing relays with a one-out-of-two logic scheme. In addition, the Functional 
Unit column heading would be changed from "Station Blackout ... " to "Loss of 
Power Start" to avoid confusion with the "station blackout" terminology 
associated with the 10 CFR 50.63 requirements. Also, new action requirement 
would be incorporated and a footnote added to clarify that this requirement 
only applies to shutdown board instrumentation on the same unit.  

Change 2: Item 7.a of TS Table 3.3-3 would be revised to reflect the use of a 
two-out-of-three voltage sensor logic for detecting loss of voltage on the 
6.9 kv shutdown boards. These sensors start the EDG and initiate load
shedding through two separate timing relays with one-out-of-two logic scheme.  
This would be accomplished by having one requirement for the voltage sensors 
and another requirement for the timers. The applicable modes would also be 
expanded to indicate that the associated EDG is required to be operable in 
Modes 5 and 6. The applicable action requirement would be revised to 
correspond with this design change and the exclusion of the provisions to 
TS 3.0.4 would be deleted.  

The major changes would remove the normal feeder loss-of-voltage relays on the 
6.9 kv shutdown board and modify the load-shedding and EDG start relays on the 
6.9 kv shutdown board to a two-out-of-three logic scheme. This requires 
installing three new solid-state voltage sensors on the shutdown board bus and 
two electronic-timing relays to actuate load-shedding and EDG start for loss
of-voltage conditions. The loss-of-power start requirements for the AFW pumps 
would be altered because the same instrumentation for load-shedding performs 
this function. In addition, the load-shed actuation immediately initiates a 
turbine-driven AFW pump start. The proposed change that makes the "Minimum 
Channels Operable" column the same as "Total Number of Channels" column has 
been incorporated to clarify that operability of all channels is required for 
continued power operation.  

The addition of the footnotes described in Change I would clarify that only 
the conditions for the shutdown boards associated with the same unit apply to
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the operability of this instrumentation. This clarification removes the 
potential to declare the AFW loss-of-power start instrumentation inoperable 
for a given unit when only the instrumentation of the opposite unit is 
inoperable.  

The addition of Modes 5 and 6 described in Change 2 to the applicable modes 
for operability would specify the conditions when these functions are required 
to support safety functions. The footnote addition to the Modes 5 and 6 
requirement would clarify that the loss-of-power instrumentation associated 
with a 6.9 kv shutdown board is required to be operable when the affected EDG 
is required to be operable. The TS 3.0.4 exclusion would be included to allow 
changes between Modes 5 and 6 when the action does not require a shutdown and 
would allow indefinite operation in these modes.  

These proposed changes are consistent with the guidance in Generic Letter 
(GL) 87-09 and the latest version of the improved TS (NUREG-1431). Therefore, 
they are acceptable. In addition, the editorial changes associated with these 
changes are acceptable.  

Change 3: Items 7.b.1 and 7.b.2 of TS Table 3.3-3 would be revised to include 
Modes 5 and 6 as applicable modes when the associated EDG is required to be 
operable. In addition, Items 7.b.2 and 7.b.3 would be revised to reflect 
consistent instrumentation descriptions and the minimum channels operable 
would be revised to be consistent with the action requirements.  

Change 4: Table notation footnotes for TS Table 3.3-3 would be updated to 
reflect the conditions when the loss-of-power instrumentation is required to 
be operable in Modes 5 and 6. An exclusion to the provisions of TS 3.0.4 was 
also proposed.  

These changes are similar in nature to Change 1 and Change 2 and for the same 
reason are acceptable.  

Change 5: Action 34 of TS Table 3.3-3 would be revised to provide an interval 
that has a low probability for requiring an EDG start and that will allow for 
repairs. Action 34 requires entry into the actions for an inoperable EDG if 
instrumentation is not restored within this interval.  

Presently, Action 34 requires SQN station to enter a 48-hour EDG TS action for 
one inoperable channel and an 8-hour shutdown board TS action for more than 
one inoperable channel. Also, existing Action 35, which is being amended in 
this TS amendment, applies a requirement to enter a 72-hour EDG TS action for 
one or more inoperable channels. Since Action 34 is more restrictive than the 
actions associated with the inoperability of the EDG itself, it has been 
revised to apply the appropriate actions to take for loss-of-power 
instrumentation inoperability.  

The proposed Action 34 allows 6 hours to repair one inoperable channel and 
1 hour to repair more than one inoperable channel, after which the associated 
EDG actions for inoperability must be entered. This actions allows sufficient 
time to make most repairs of failures and takes into account the low 
probability of an event requiring an EDG start during this time interval. For
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one inoperable channel, the loss-of-power instrumentation functions remain 
fully operable. These actions for the loss-of-power instrumentation, are 
consistent with the latest version of the improved TS (NUREG-1431) and, 
therefore, are acceptable.  

Change 6: Action 35 of TS Table 3.3-3 would be revised to provide the same 
basis and time intervals for loss-of-power instrumentation inoperability 
associated with AFW pump start as are required for load-shedding and EDG start 
in Action 34. Action 35 requires entry into the actions for an inoperable 
AFW pump if instrumentation is not restored within this interval.  

Proposed Action 35 provides similar changes for the AFW loss-of-power start 
function as Action 34 described in Change 5 with the exception that the 
associated AFW pump is declared inoperable instead of the EDG. The loss of 
load-shed function is not worse than the loss of the associated AFW pump. The 
present action for the AFW loss-of-power instrumentation allows 48 hours to 
repair a single inoperable channel; however, no provision exists for 
maintenance activities to restore the inoperable channels if more than one 
channel are inoperable. This would require possible unit shutdown and 
unnecessary entries into TS 3.0.3, and would not be consistent with the 
actions associated with load-shed functions that utilize the same relays.  
Therefore, this action is acceptable.  

Change 7: Item 6.e of TS Table 3.3-4 would be revised to reflect the design 
changes and functional unit description change described in Change 1 for 
Item 6.e of TS 3.3-3. New trip setpoints and allowable values have also been 
proposed.  

Change 8: Item 7.a of TS Table 3.3-4 would be revised to reflect the design 
changes described in Change 2 for Item 7.a of TS Table 3.3-3. New trip 
setpoints and allowable values have also been proposed.  

Change 9: Item 7.b of TS Table 3.3-4 would be revised to reflect the trip 
setpoints and allowable values for the design changes to the degraded-voltage 
instrumentation.  

The present design utilizes (1) two undervoltage relays set at 70 percent of 
nominal voltage to initiate the motor-driven AFW pump start after the EDG has 
tied to the shutdown board after 1.5 seconds and (2) two additional relays 
also set at 70 percent of nominal voltage to initiate load-shedding after 
5 seconds and start the turbine-driven AFW pump for loss-of-voltage 
protection. Both sets of relays work on a one-out-of-two logic for actuation.  
Degraded-voltage protection is provided by three voltage sensors set at 
95 percent of nominal voltage in a two-out-of-three logic arrangement that 
feeds two 5-minute, two 10-second, and two 30-second timers. These timer sets 
are arranged in a one-out-of-two logic with the 5-minute timers providing EDG 
start and load-shed initiation, the 10-second timers providing load-shedding 
if a safety-injection signal is active, and the 30-second timers providing a 
degraded-voltage annunciation in the main control room. These functions will 
also operate regardless of the power feed (normal, alternate, or emergency) to 
the shutdown board.
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An additional undervoltage scheme is presently provided on the supply side of 
the normal-feeder breaker to the 6.9 kv shutdown board. This scheme utilizes 
three voltage sensors set at 80 percent of nominal voltage in a two-out-of
three logic arrangement and feeds two 0.5-second timers in a one-out-of-two 
logic scheme. This relaying trips the normal feeder breaker if it is closed.  

In the proposed changes for the degraded-voltage scheme, the numbers and the 
actuation logic for the relays would not be changed; however, interlocks would 
be added, outputs revised, and the degraded voltage-sensor setpoint would be 
reduced from 95 percent to approximately 93.5 percent of nominal voltage. The 
original calculations (95 percent degraded voltage setpoints) did not assume 
any load diversity factor and, therefore, were very conservative. Degraded 
voltage relays set at 95 percent may cause spurious plant trips. The licensee 
has performed new calculations using load diversity factors at the 480 volt 
shutdown boards. Based on new calculations, new setpoints were calculated to 
be a 93.5 percent. The staff has reviewed the new calculations and is 
satisfied that the new proposed setpoints are adequate for supplying all 
shutdown loads under degraded voltage conditions. For the degraded-voltage 
sensors, a 6456 volt (93.5 percent) setpoint is assigned with a minimum 
dropout voltage of 6403.5 volts and a maximum reset voltage of 6626.5 volts.  
The load-shedding function resulting from a degraded-voltage condition, would 
be disabled when the EDG is tied to the shutdown board without the normal or 
alternate feeder connected. The tripping function for the normal and 
alternate feeder during a degraded-voltage condition would still be generated 
by the load-shedding instrumentation, but would no longer include the 
additional trip actuation directly from the degraded voltage relay outputs.  
In addition, the degraded-voltage electro-pneumatic timers would be converted 
to electronic type.  

The loss-of-voltage relaying on the 6.9 kv shutdown board would be converted 
from two pairs of undervoltage relays to three solid-state voltage sensors.  
They would be set at 80 percent of nominal voltage, in a two-out-of-three 
logic arrangement instead of the previous one-out-of-two logic. These sensors 
would feed two pairs of electronic timers with each pair using a one-out-of
two logic scheme. The timer would initiate the EDG and motor-driven AFW pump 
and load-shedding at 1.25 seconds. For loss-of-voltage relaying, a setpoint 
of 5520 volts (80 percent) or more with an allowable value of 5472 volts or 
more was assigned to the voltage sensors.  

The staff has reviewed the licensee's calculations to determine if at the 
proposed trip values and allowable values for the undervoltage relay settings 
adequate voltage can be provided at the terminals of all engineered safety 
features (ESF) equipment to perform safety functions and time delay would not 
exceed the maximum time delay that is assumed in the accident analyses in the 
final safety analysis report (FSAR). The staff has concluded that the 
proposed trip values and time delays for the undervoltage relays will protect 
the Class 1E equipment from sustained degraded voltages under accident and 
other conditions and that the proposed scheme conforms to the Branch Technical 
Position (BTP) PSB-1. These changes are, therefore, acceptable.  

Change 10: Item 10 of TS Table 3.3-5 would be revised to incorporate the 
functional unit description change described for Item 6.e of TS Table 3.3-3.
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This change is editorial in nature and is, therefore, acceptable.  

Change 11: Table notation 10 of TS Table 3.3-5 would be clarified to reflect 
the starting point of the response time measurement for the loss-of-voltage 
conditions.  

The present wording can be misleading because it does not clearly indicate 
that the time delay for the loss-of-voltage EDG start relays is not applicable 
to this measurement. The relay time delay is accounted for in the safety 
analysis that is separate from the EDG start response requirement of 
10 seconds or less. This relay time delay is not intended to be included in 
the EDG response and is verified by the setpoint requirements for the timer.  
This application of the relay time delay for the loss of voltage is the same 
consideration given to the degraded-voltage relay time delay in the same note.  
Therefore, the proposed changes in the note clarifies the intent of the 
EDG response time test measurement and are acceptable.  

Change 12: Item 6.e of TS Table 4.3-2 would be revised to reflect the design 
changes and functional unit description change described in Change I for 
TS Table 3.3-3. In addition, proposed changes to the applicable surveillance 
requirements (SRs) have be included.  

Change 13: Item 7.a of TS Table 4.3-2 would be revised to reflect the design 
changes described in Change 2 for Item 7.a of TS Table 3.3-3. The applicable 
modes for loss-of-voltage instrumentation SRs would be expanded to include 
Modes 5 and 6 when the associated EDG is required to be operable and the 
channel check requirements removed.  

Change 14: Items 7.b.2 and 7.b.3 of TS Table 4.3-2 would be revised to 
reflect consistent instrumentation descriptions and Items 7.b.1 and 7.b.2 
would be revised to expand the applicable modes as described in Change 3 for 
Item 7.a of this table. The channel check requirement would be removed for 
Item 7.b.1.  

Change 15: Table notation footnotes for TS Table 4.3-2 would be updated to 
reflect the conditions under which the loss-of-power instrumentation SRs must 
be complied with in Modes 5 and 6.  

These changes are consistent with the previous changes discussed in Change 1, 
Change 2, Change 3, and Change 4 and, therefore, are acceptable. The 
SR changes are acceptable.  

Change 16: Bases Section 3/4.7.1.2, " Auxiliary Feedwater System," would be 
revised to add a statement indicating that the turbine-driven AFW pump 
continues to be considered operable when only one train of AFW loss-of-power 
start function is inoperable because both 6.9 kv shutdown board logic trains 
supply this function.  

The revision to the AFW system bases would implement information regarding the 
impact of one channel of loss-of-power instrumentation on the turbine-driven 
AFW pump. The turbine-driven AFW pump receives two independent start signals 
for a loss-of-power condition through the load-shed relaying. Each train of



-7-

instrumentation for the associated shutdown boards sends one of these signals.  
If either instrumentation train is lost, the turbine-driven AFW pump continues 
to have an independent and redundant train of instrumentation available for 
start initiation. Therefore, the turbine-driven AFW pump should not be 
considered inoperable as long as one complete train of loss-of-power 
instrumentation is available. On this basis, the staff finds the proposed 
change acceptable.  

In a conference call with the NRC staff the licensee clarified the following 
points: 

(1) The proposed undervoltage relay scheme will relocate the degraded voltage 
protection from the supply side of the normal feeder to the 6.9 kv 
shutdown board bus, so that degraded voltage protection will be available 
regardless of the supply source (normal and alternate). It will support 
the licensee's use of alternate feeder, which has not been allowed with 
the present voltage protection design.  

(2) The licensee's calculations for the degraded voltage value has been 
analyzed down to the 120 volt bus level. The safety-related 120 volt 
distribution system is powered from the vital inverters, and calculations 
ensure that the input voltage to the inverters is within the required 
range when the safety-related boards are at the minimum allowable steady
state operating voltage (i.e., 6400 volts at the 6.9 kv shutdown boards).  
The voltage to the 120 volt components, powered from motor control center 
control power transformers (CPTs), has been calculated to ensure that the 
CPT fuses could carry the starter in-rush current during degraded voltage 
conditions for the accident time delay limit (11.5 seconds).  

(3) The electrical load management system for alternating current software, 
used to perform the voltage analysis, had been previously validated by 
test in accordance with NRC Branch Technical Position PSB-1.  

(4) To control future modification to the bus load, the licensee adheres to 
Site Standard Practice 9.3, "Plant Modification and Design Change 
Control," which requires that any loading modification to the plant will 
be evaluated and the degraded voltage relaying setpoints will be revised, 
if necessary, to ensure sufficient voltage to all engineered safety 
features.  

4.0 SUMMARY 

The proposed changes provide appropriate loss-of-power instrumentation 
requirements for setpoints, actions, applicable modes, response-time 
measurements, and surveillance requirements. In addition, proposed changes to 
the instrumentation logic reflect the new relay design configuration that 
supports the methodology. The addition of Mode 5 and 6 requirements and 
deletion of the TS 3.0.4 exclusion for Modes I through 4 will enhance the 
understanding of when loss-of-power instrumentation is required to be operable 
and when mode changes can be made. The revision to the footnote and bases for 
the AFW loss-of-power instrumentation implements reasonable criteria for the 
operability of this instrumentation and AFW pumps based on the system design.
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The staff has determined that the proposed changes are consistent with a 
conservative methodology and are acceptable from the standpoint of nuclear 
safety. Additionally, the staff has found that the licensee has adequately 
addressed the concerns raised by the staff and demonstrated that the proposed 
changes will not involve a significant increase in the probability or 
consequences of an accident previously evaluated. Therefore, the staff finds 
the revised setpoints and time delays for the loss-of-power and degraded 
voltage protection instrumentation acceptable.  

5.0 STATE CONSULTATION 

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

6.0 ENVIRONMENTAL CONSIDERATION 

The amendments change 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 to the surveillance requirements. The NRC staff has determined 
that the amendments involve 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 amendments involve no significant hazards 
consideration, and there has been no public comment on such finding (59 FR 
4947). Accordingly, the amendments meet 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 amendments.  

7.0 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 amendments will not be inimical to the common 
defense and security or to the health and safety of the public.  
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