
RTS Instrumentation
3.3.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

SR 3.3.1.4 ------------------- NOTE--------------------
This Surveillance must be performed on the
reactor trip bypass breaker prior to
placing the bypass breaker in service.
------------------------------------------

Perform TADOT.

FREQUENCY

31 days on a
STAGGERED TEST
BASIS

SR 3.3.1.5 Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED TEST
BASIS

3.3.1.6 ------------------- NOTE--------------------
Not required to be performed until& S'9JS -fj--h-ouirs after THERMAL POWER is

-----a 50% RTP.

Calibrate excore channels to agree with
incore detector measurements.

92 EFPD

SR 3.3.1.7 Perform COT. 92 days

SR 3.3.1.8 -------------------NOTE-----------------
This Surveillance shall include
verification that interlocks P-6 and P-10
are in their required state for existing
unit conditions.
------------------------------------------

Perform COT. 92 days

(continued)

Watts Bar-Unit 1 3.3-11

SR

9306110276 930604
4 PDR ADOCK 05000390

A -- PDR

- - - I
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 1 of 9)
Reactor Trip System Instrumentation

APPLICABLE MODES OR
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT

1. Manual Reactor
Trip

2. Power Range
Neutron Flux

a. High

1,2

3 (a) 4 (a) 5 (a)

1,2

2

2

4

b. Low 4

c. f(AI)

3.

0

1,2

Power Range
Neutron Flux Rate

a. High Positive
Rate

b. High Negative
Rate

4. Intermediate Range
Neutron Flux

4

1,2 4

1,2 4

1(b) 2( '

2 (d)

2

2

B SR 3.3.1.13

C SR 3.3.1.13

D SR 3.3.1.1
SR 3.3.1.2
SR 3.3.1.7
SR 3.3.1.11
SR 3.3.1.15

E SR 3.3.1.1
SR 3.3.1.7
SR 3.3.1.11
SR 3.3.1.15

E SR 3.3.1.3
SR 3.3.1.6

E SR 3.3.1.7
SR 3.3.1.11

E SR 3.3.1.7
SR 3.3.1.11
SR 3.3.1.15

F,G SR 3.3.1.1
SR 3.3.1.8
SR 3.3.1.11

H SR 3.3.1.1
SR 3.3.1.8
SR 3.3.1.11

NA

NA

5 111.4% RTP

5 27.4% RTP S 25% RTP

Refer to
Note 1

(Page 3.3-20)

5 6.3% RTP
with time
constant

: 2 sec

5 6.3% RTP
with time
constant
> 2 sec

S A RTP

5 3-1-. RTP

(a) With Reactor Trip Breakers (RTBs) closed and Rod Control System capable of

(b) Below the P-10 (Power Range Neutron Flux) interlocks.

(c) Above the P-6 (Intermediate Range Neutron Flux) interlocks.

(d) Below the P-6 (Intermediate Range Neutron Flux) interlocks.

Watts Bar-Unit 1

rod withdrawal.

FLR 3 5 q,
, .1 .

NA

NA

S 109% RTP

Refer to
Note 1 (Page

3.3-20)

5 5% RTP
with time
constant

2 sec

5 5% RTP
with time
constant
> 2 sec

5 25% RTP

62% 'P

S5 25% RTP

(continued)

3.3 -14



RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 2 of 9)
Reactor Trip System Instrumentation

APPLICABLE MODES OR
OTHER SPECIFIED

CONDITIONS
REQUIRED SURVEILLANCE
CHANNELS CONDITIONS REQUIREMENTS

5. Source Range 2 (d) 2
Neutron Flux

3(a), 4 (a) 5 (a)

3(e), 4 (e) 5 (e)

2

1

IJ SR
SR
SR
SR

J,K SR
SR
SR
SR

L SR
SR
SR

3.3.1.1
3.3.1.8
3.3.1.11
3.3.1.15

3.3.1.1
3.3.1.8
3.3.1.11
3.3.1.15

3:3:1:8 I
3.3.1 .11

cps
<511.0 E51/

cps

5-'-l-. C- 5 /1.0 ES/
cps cps

£d/A A
15 C44 .' , E, ,
cps cps

6. Overtemperature AT W SR
SR
SR
SR

W SR 3.3.1.1
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.15

Refer to Refer to
Note 2 Note 2

(Page 3.3.- (Page 3.3-
21) 21)

8. Pressurizer
Pressure

a. Low 1af)

b. High 1,2

C4/

/4/

X SR
SR
SR
SR-

W SR
SR
SR
SR

3.3.1.1
3.3.1.7
3.3.1.10
3.3.1.15

3.3.1.1
3.3.1.7
3.3.1.10
3.3.1.15

5 1964./
Psig

5 2390.2
psig

' 1970
psig

5 2385
psig

(continued)

(a) With RTBs closed and Rod Control System capable of rod withdrawal.

(d) Below the P-6 (Intermediate Range Neutron Flux) interlocks.

(e) With the RTBs open. In this condition, source range Function does not provide reactor trip but does provide indication.

(f) Above the P-7 (Low Power Reactor Trips Block) interlock.

Watts Bar-Unit 1

FUNCTION
ALLOWABLE

VALUE
TRIP

SETPOINT

7. Overpower AT

3.3.1.1
3.3.1.7
3.3.1.10
3.3.1.15

Refer to
Note 1

(Page 3.3-
20)

Refer to
Note 1

(Page 3.3-
20)

1,2

1,2

�JAR '� :--s
� 'h j %.; � 4�3.3 -15



RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 3 of 9)
Reactor Trip System Instrumentation

APPLICABLE MODES OR
OTHER SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIPFUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETP01

9. Pressurizer Water
Level -High

10. Reactor Coolant
Flow -Low

1(f) 3 X SR 3.3.1.1
SR 3.3.1.7
SR 3.3.1.10

a. Single Loop

b. Two Loops 1(h)

11. Undervoltage
RCPs

3 per
loop

3 per
loop

1 per bus

1 per busUnderfrequency
RCPs

N SR 3.3.1.1
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.15

X SR
SR

SR
SR

M SR
SR
SR

M SR
SR
SR

3.3.1.1
3.3.1.7
3.3.1.10
3.3.1.15

3.3.1.9
3.3.1.10
3.3.1.15

3.3.1.9
3.3.1.10
3.3.1.15

Suo*) 3 '. ar J-

(continued)

(f) Above the P-7 (Low Power Reactor Trips Block) interlock.

(g) Above the P-8 (Power Range Neutron Flux) interlock.

(h) Above the P-7 (Low Power Reactor Trips Block) interlock and below the P-8 (Power Range Neutron Flux) interlock.

Watts Bar-Unit 1

S 92.7% ' 92%

> 89.6%

> 89.6%

?:447-6eiV

' 90%

' 90%

' /4830/V

1(f)

3.3 -16 lk'> s' .. Q C,)



RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 4 of 9)
Reactor Trip System Instrumentation

APPLICABLE MODES
OR OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT

(g) 16f.4
_lFoII . . -I4 .. -/

15. su water LeveL--
Low-low

Coincident with:

a) Vessel AT
Equivalent to
power < 50% RTP

With a time
delay (Ts) if
one steam
generator is
affected

or

A time delay
(Tm) if two or
more Steam
Generators are
affected

OR

b) Vessel AT
equivalent to
power > 50% RTP

1,2

1,2

1,2

3/SG

3

3

U SR 3.3.1.1
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.15

> sri of
narrow

range span

V - Vessel AT
( *) SR 3.3.1.7 variable

SR 3.3.1.10 input
-ft-3S -r-tr- <5 51.8% RTP

< 4i6*F Ts
(Refer to
Note 3,

Page 3.3-

<5 4X20 Tm
(Refer to
Note 3,
Page 3.3-

V
SR 3.3.1.70 SR 3.3.1.10
OR,7 #,

Vessel AT
variable
input

< 51.8% RTP

14. Turbine Trip

a. Low Fluid Oil
pressure

b. Turbine Stop
Valve Closure

ici)

1(i)

3 O SR 3.3.1.10
SR 3.3.1.14

O SR 3.3.1.10
SR 3.3.1.14

> 43 psig > 45 psig

> 1% open > 1% open

(continued)

(i) Above the P-9 (Power Range Neutron Flux) interlock.

Watts Bar-Unit 1

> 17% of
narrow

range span

Vessel AT
variable

input 5 50%
RTP

5 Ts (Refer
to Note 3,
Page 3.3-

< Tm (Refer
to Note 3,
Page 3.3-

Vessel AT
variable

input 5 50%
RTP

3.3 -17



RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 5 of 9)
Reactor Trip System Instrumentation

FUNCTION

APPLICABLE MODES
OR OTHER
SPECIFIED
CONDITIONS

15. Safety
Injection (SI)
Input from
Engineered Safety
Feature Actuation
System (ESFAS)

16. Reactor Trip
System Interlocks

a. Intermediate
Range Neutron
Flux, P-6

b. Low Power
Reactor Trips
Block, P-7

c. Power Range
Neutron Flux,
P-8

d. Power Range
Neutron Flux,
P-9

e. Power Range
Neutron Flux,
P-10

1,2

2 (d)

1,2

REQUIRED
CHANNELS

2 trains

2

1 per
train

4

4

4

SURVEILLANCE
CONDITIONS REQUIREMENTS

P SR 3.3.1.13

R3.
R SR 3.3.1.11

SR 3.3.1.12

S SR 3.3.1.11
SR 3.3.1.12

S SR 3.3.1.11
SR 3.3.1.12

S SR 3.3.1.11
SR 3.3.1.12

R SR 3.3.1.11
SR 3.3.1.12

f. Turbine Impulse 1 2 S -[SR 3.3.1.1]
Pressure, P-13 SR 3.3.1.10

SR 3.3.1.12

ALLOWABLE TRIP V
VALUE SETPOIN

NA NA

K .6 - *
=C 14 '[E O

NA NA

5 50.4% RTP 5 48% RTP

5 52.4% RTP 5 50% RTP

> 7.6%
RTP

and 5 12.4%
RTP

5 12.4%

. zwer->

1 10% RTP

5 10%
*rbirw-

(d) Below the P-6 (Intermediate Range Neutron Flux) interlocks.

Watts Bar-Unit 1 MIAR 3 0 19-

K,0

1

1

1

3.3 -18



RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 6 of 9)
Reactor Trip System Instrumentation

APPLICABLE MODES
OR OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT

17. Reactor Tcip 1,2 2 trains Q SR 3.3.1.4 WA NA
Breakers()M

3(a), 4(a) 5(a) 2 trains C SR 3.3.1.4 NA NA

18. Reactor Trip 1,2 1 each T SR 3,3,1,4(k) NA NA
Breaker per RTB
UndervoLtage and
Shunt Trip 3 (a), 4(a) 5(a) 1 each C SR 3,3,1,4(k) NA NA
Mechanisms per RTB

19. Automatic Trip 1,2 2 trains P SR 3.3.1.5 NA NA
Logic 3(a), 4(a), 5(a) 2 trains C SR 3.3.1.5 NA NA

(a) With RTBs closed and Rod Control System capable of rod withdrawal.

(j) Including any reactor trip bypass breakers that are racked in and closed for bypassing an RTB.

ik) Indepondent verification of undervoltage and shunt trip mechanisms not required for reactor trip bypass breakers.

D0

Watts Bar-Unit 1 3 .3- 19 MAR a f` !'!A



RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 7 of 9)
Reactor Trip System Instrumentation

Note 1: Overtemperature AT

The Overtemperature AT Function Allowable Value shall not exceed the following
by more than 2.0% of AT span.

A T *+r sA To K- K2 1T) [ T - T'] K3(P-P')- f,(A 1)

Where: AT is measured RCS AT, 'F.
AT, is the indicated AT at RTP, 'F.
s is the Laplace transform operator, sec-.
T is the measured RCS average temperature, *F.
T is the indicated Tavg at RTP, c ["58]-F.

P is the measured pressurizer pressure, psig ," -

P is the nominal RCS operating pressure, c f2235 Tpsig

K, c 1.0952 K2 2 0.0133/0F K3 = 0.000 ps g
T 1  33 sec T2 4 sec

l Tr4 2 12 sec T5 < 3 sec

F f 1(AI) = -1.34(32 + (q, - qb)} when
0% of RTP when

@ ir~ -{ (q, - qb) - 10) when

Watts Bar-U

qt - qb < - 32% RTP
-32% RTP < qt - qb ' 10% RTP
qt - qb > 10% RTP

Trip Setpoint

Where qt and qb are percent RTP in the upper and lower halves of the core,
respectively, and q, + qb is the total THERMAL POWER in percent RTP.

nit 1 3.3-20 MAR



RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 8 of 9)
Reactor Trip System Instrumentation

Note 2: Overoower AT

The Overpower AT Function Allowable Value shall not exceed the following Trip Setpoint by
more than 1.8% of AT span.

A( T sA To [K 4 .- K. ] T - K8 [ T T ] -f(A I )

Where: AT is measured RCS AT, 'F.
ATo is the indicated AT at RTP, 'F.
s is the Laplace transform operator, sec 1.
T is the measured RCS average temperature, 'F.

g>;> T. is the indicated Tavg at RTP, c f-P884F.

K4 c [4-.49]- K5 - 0.02/°F for increasing Tavg
O/°F for decreasing Ta.g

T3 C 5 sec T4 2 12 sec T5 C 3 sec

K6 2 0.00126/°F when T > T
O/°F when T c T

f2(AI) = 0% RTP for all AI.

Watts Bar-Unit 1 MAR '-' 449~1'3.3 -21



RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 8 of 9)
Reactor Trip System Instrumentation

NOTE 3: Steam Generator Water Level Low-Low Trip Time Delay:

Ts = 01 (P) 3 + A2(P) 2 + A3(P) + A4}{099}

TM= 1 (P) 3 + B2 (P)2 + B3 (P) + B4} {0.99}

Where:

P = Vessel AT Equivalent to power (% RTP), P < 50% RTP.
Ts = Time Delay for Steam Generator water level--Low-Low

Generator affected.
Tm = Time Delay for Steam Generator water Level--Low-Low

more Steam Generators affected.

Reactor Trip, one Steam

Reactor Trip, two or

A1 =44pD]otoQsT9 B1 = - O\0°1

A2 = F-Bf5 0.1)3( B2 = .[;991
A3 = f-T-Bj -391.Oz B3 = p-4

A4 = [TBD] Bn DM B4 = JTc

-- Tf

o 1M ~~1-

Watts Bar-Unit 1 :H,!A R r ku.g)
.>m.3 .3 -22



ESFAS Instrumentation
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

G. One train inoperable. G.1 --------- NOTE--------
One train may be
bypassed for up to
4 hours for
surveillance testing
provided the other
train is OPERABLE.

Restore train to 6 hours
OPERABLE status.

OR

G.2.1 Be in MODE 3. 12 hours

AND

G.2.2 Be in MODE 4. 18 hours

H. One train inoperable. H.1 --------- NOTE--------
One train may be
bypassed for up to
4 hours for
surveillance testing
provided the other
train is OPERABLE.

Restore train to 6 hours
OPERABLE status.

OR

H.2ol Be in MODE 3. 12 hours

(continued)

13 Al-J3

Watts Bar-Unit 1 - -4 -. =

so6ef ;3 t^Mwe 4.

3.3-26



ESFAS Instrumentation
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

I. One Steam Generator
Water Level--High High
channel inoperable.

I.1 --------NOTE---------
One channel may be
bypassed for up to
4 hours for
surveillance testing.

Place
trip.

channel in

OR

I.2. 1 Be in
A~ND

T= God" PI; I;

MODE 3.

MAA\COG 4.

6 hours

12 hours

j ,L,%n hwrs,

J. One Main Feedwater J.1 Restore channel to 48 hours
Pumps trip channel OPERABLE status.
inoperable.

OR

J.2 Be in MODE 3. 54 hours

K. One channel K.1 ---------NOTE------
inoperable. One additional

channel may be
bypassed for up to
4 hours for
surveillance testing.

Place channel in 6 hours
bypass.

OR

(continued)

Watts Bar-Unit 1
� I 11�. (�in A LR -* %j .. -q � �J," -1 �3.3 -27



ESFAS Instrumentation
3.3.2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

K. (continued) K.2.1 Be in MODE 3. 12 hours

AND

K.2.2 Be in MODE 5. 42 hours

L. One P-l1 interlock L.1 Verify interlock is 1 hour
channel inoperable. in required state for

existing unit
condition.

OR

L.2.1 Be in MODE 3. 7 hours

AND

L.2.2 Be in MODE 4. 13 hours

M. -One P-14 interlock M.1 Verify interlock is 1 hour
inoperable. in required state for

existing unit
condition.

OR

M.2.1 Be in MODE 3. 7 hours

@ AN D:

Watts Bar-Unit 1

Iigawes (continued)

NA i3 1ii;.

in '- 1 bt_ in f-AME -'.

3.3 -28



ESFAS Instrumentation
3.3.2

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.2.7 Perform SLAVE RELAY TEST on slave relays 18 months
K603A, K6038, K604A, K604B, K609A, K609B,
K625A, K625B K (o'A) KC&a ; . K',I2z A.C

SR 3.3.2.8 Perform TADOT. 18 months

SR 3.3.2.9 -------------------NOTE--------------------
This Surveillance shall include
verification that the time constants are
adjusted to the prescribed values.
---- -------------------------------------------

Perform CHANNEL CALIBRATION. 18 months

SR 3.3.2.10 -------------------NOTE--------------------
Not required to be performed for the
turbine driven AFW pump until 24 hours
after SG pressure is 2 1092 psig.
---- ------------------------------ -------------

Verify ESFAS RESPONSE TIMES are within 18 months on a
limit. STAGGERED TEST

BASIS

SR 3.3.2.11 Perform TADOT. Once per
reactor trip
breaker cycle

Watts Bar-Unit 1

Cm

3. 3-31



ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 1 of 7)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
MODES OR
OTHER

SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT

1. Safety Injection

a. Manual Initiation 1,2,3,4 2 B SR 3.3.2.8 NA NA

b. Automatic 1,2,3,4 2 trains C SR 3.3.2.2 NA NA
Actuation Logic SR 3.3.2.3
and Actuation SR 3.3.2.5
Relays SR 3.3.2.7 j5

c. Containment 1,2,3 3 D SR 3.3.2.1 S 1.6 psid S i-,4-PSid
Pressure -High SR 3.3.2.4

SR 3.3.2.9
SR 3.3.2.10

d. Pressurizer 1,2,3(a) 3 D SR 3.3.2.1 ' 1864.8 ' 1870 psig
Pressure -Low SR 3.3.2.4 psig

SR 3.3.2.9
SR 3.3.2.10

e. Steam Line 1 2 3 per D SR 3.3.2.1 ' 66 6 .6(b) ' 675(b)
Pressure-Low 3 Ma5 steam SR 3.3.2.4 psig psig

line SR 3.3.2.9
SR 3.3.2.10

2. Containment Spray

a. Manual Initiation 1,2,3,4 2 per B SR 3.3.2.8 NA NA
train, 2
trains

b. Automatic 1,2,3,4 2 trains C SR 3.3.2.2 NA NA
Actuation Logic SR 3.3.2.3
and Actuation SR 3.3.2.5
Relays 2?.? P I

c. Containment 1,2,3 4 E SR 3.3.2.1 S 2.9-pi& 2.81 psid
Pressure-- SR 3.3.2.4 Ps
High High SR 3.3.2.9

SR 3.3.2.10

(continued)

(a) Above the P-11 (Pressurizer Pressure) Interlock.

(b) Time constants used in the lead/lag controller are t1 > 50 seconds and t2 S 5 seconds.

Watts Bar-Unit 1 MAR -3' ; =3.3 -32



ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 2 of 7)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
MODES OR
OTHER

SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT

3. Containment Isolation

a. Phase A IsoLation

(1) ManuaL
Initiation

(2) Automatic
Actuation
Logic and
Actuation
Relays

(3) Safety
Injection

1,2,3,4 2

1,2,3,4 2 trains

Refer to Function 1 (Safety
functions and requirements.

B SR 3.3.2.8

C SR 3.3.2.2
SR 3.3.2.3
SR 3.3.2.5

Injection) for all initiation

b. Phase B Isolation

(1) Manual
Initiation

(2) Automatic
Actuation
Logic and
Actuation
Relays

(3) Containment
Pressure--
High High

4. Steam Line Isolation

a. Manual Initiation

b. Automatic
Actuation Logic
and Actuation
Relays

1,2,3,4 2 per
train, 2
trains

1,2,3,4 2 trains

1,2,3 4

ki /Iva I%9Q
1, 2 (c), 3 (c)

1,2(c),3(c) 2 trains

B SR 3.3.2.8

C SR
SR
SR
SR

E SR
SR
SR
SR

3.3.2.2
3.3.2.3
3.3.2.5
3.3.2.7

3.3.2.1
3.3.2.4
3.3.2.9
3.3.2.10

F SR 3.3.2.8

G SR
SR
SR

3.3.2.2
3.3.2.3
3.3.2.5

(c) Except when all MSIVs are closed and de-activated.

Watts Bar-Unit 1 MAR l 0 Iggl

NA

NA

NA

NA

NA NA

NA

9eS
5 2.9.-p&44

NA

NA

NA

'l .81 p3siW

NA

NA

(continued)

3.3 -33



ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 3 of 7)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
MODES OR
OTHER

SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT

4. Steam Line Isolation
(continued)

c. Containment 1,2(c), 4 E SR 3.3.2.1 5 2.98e9i- ' -81 psid
Pressure-High High 3 (c) SR 3.3.2.4

SR 3.3.2.9
SR 3.3.2.10

d. Steam Line
Pressure

(1) Low 1,2(c), 3 per D SR 3.3.2.1 ' 666.6(b) 675(b)
3(C) steam SR 3.3.2.4 psigL() ine SR 3.3.2.9

SR 3.3.2.10 IO? r
(2) Negative Rate- 3(d)(c) 3 per D SR 3.3.2.1 S $-4.Z(e) 100(e)

High steam SR 3.3.2.5 psi
line SR 3.3.2.9

SR 3.3.2.10

5. Turbine Trip and
Feedwater Isolation

a. Automatic 1,2(f), 2 trains H SR 3.3.2.2 NA NA
Actuation Logic f SR 3.3.2.3
and Actuation SR 3.3.2.5
Relays

b. SG Water 1,2(), 3 per SG I SR 3.3.2.1 5 83.1% < 82.4%
Level -High High M SR 3.3.2.4
(P-14) SR 3.3.2.9

SR 3.3.2.10

c. Safety Injection Refer to Function 1 (Safety Injection) for all initiation
functions and requirements.

(continued)

(b) Time constants used in the lead/lag controller are t, ' 50 seconds and t., < 5 seconds.
(c)
(d)

(- (e)
(f)

Except when all MSIVs are closed and de-activated.
Function automatically blocked above P-11 (Pressurizer Interlock) setpoint and.- A manua 'hIccka below
P-11 when saf-,ty injection on Steam Line Pressure Low is >c< manually blocked.
Time consta t~jtilized in the rate/lag controllerA s 50 seconds.
Except when art MFIVs, MFRVs, and associated bypass valves are closed and de-activated or isolated by a
closed manual valve.

art

Watts Bar-Unit 1 3.3 -34 111-1. I P 11 -, -�-Ql1-1 .tj -� . I



ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 4 of 7)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
MODES OR
OTHER

SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT

6. Auxiliary Feedwater

a. Automatic Actuation
Logic and Actuation
Relays

b. SG Water Level-Low
Low

Coincident with:

1) Vessel AT equivalent
to power 5 50% RTP

With a time delay
(Ts) if one S/G is
affected

or

A time delay (Tm) if
one or more S/G's are
affected

OR

2) Vessel AT equivalent
to power > 50% RTP

1,2,3 2 trains

i1 A 3 per SG

1,2

1,2

3

3

G SR
SR
SR

N SR
SR
SR
SR

0 SR
SR
SR
SR

3.3.2.2
3.3.2.3
3.3.2.5

3.3.2.1
3.3.2.4
3.3.2.9
3.3.2.10

3.3.2.1
3.3.2.4
3.3.2.9
3.3.2.10

0 SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.9

Watts Bar-Unit 1

NA

i 4,4Z11

Vessel AT
variable

I input 5
51.8% RTP

(Note 1,
(Page 3.3-

38)

,0 I T
5 ;M4*B&1
(Note 1,
(Page 3.3-

38)

Vessel AT
variable
input 5

51.8% RTP

NA

? 17.0%

Vessel AT
variable

input ! 50%
RTP

S Ts (Note
1, (Page
3.3-38)

S Tm (Note
1, (Page
3.3-38)

Vessel AT
variable

input 5 50%
RTP

(continued)
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 5 of 7)
Engineered Safety Feature Actuation System Instrumentation

REQUIRED
CHANNELS CONDITIONS

SURVEILLANCE
REQUIREMENTS

ALLOWABLE TRIP
VALUE SETPOINT

6. Auxiliary Feedwater
(continued)

c. Safety Injection Refer to Function 1 (safety
and requirements

d. Loss of Offsite 1,2,3 2 per
Power bus

f un 2tvio n a

3's t of Ve

functios

F SR 3.3.2.6(9)
SR 3.3.2.9
SR 3.3.2.10

t

e. Trip of all Main 1,2 1 per J SR 3.3.2.8
Feedwater Pumps pump SR 3.3.2.9

SR 3.3.2.10

f. Motor-Driven
Auxiliary
Feedwater Pump
Suction Transfer
on Suction
Pressure -Low

g. Turbine-driven AFW
Pump Suction
Transfer on
Suction Pressure--
Low

7. Automatic Switchover
to Containment Sump

1,2,3 3

1,2,3 2/train,
2 trains

F SR
SR
SR

F SR
SR
SR

3.3.2.6
3.3.2.9
3.3.2.10

3.3.2.6
3.3.2.9
3.3.2.10

> 
4
4 psig

48

psig

- 12.1

psi g

A') ?7I

>4830/1

the lay

witt/t S
se t tme

ela

sig

A) ?:I

psig

A>" I2.I
e, a 3

a. Automatic
Actuation Logic
and Actuation
Relays

1,2,3,4 2 trains C SR 3.3.2.2
SR 3.3.2.3
SR 3.3.2.5

(g) Setpoint verification not required.

Watts Bar-Unit 1

FUNCTION

APPLICABLE
MODES OR
OTHER

SPECIFIED
CONDITIONS

NA NA

(continued)
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 6 of 7)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
MODES OR
OTHER

SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT

7. Automatic Switchover
to Containment Sump

(continued)

b. Refueling Water 1,2,3,4 4 K SR 3.3.2.1 > i6inches ' / inches
Storage Tank SR 3.3.2.4 from Tank from Tank
(RWST) Level -Low SR 3.3.2.9 Base Base
Low SR 3.3.2.10

and

Coincident with Refer to Function 1 (Safety Injection) for all initiation
Safety Injection functions and requirements.

and (

Coincident with 1,2,3,4 4 K SR 3.3.2.1 > 'i2.-5 in. Re-or in.
Containment Sump SR 3.3.2.4 above above
Level -High SR 3.3.2.9 el. ZQ-- ft el. 24k3 ft

SR 3.3.2.10 1>bL 1o2Y

8. ESFAS Interlocks

a. Reactor Trip, P-4 1,2,3 1 per F SR 3.3.2.11 NA NA
train, 2
trains

)69 V -
b. Pressurizer 1,2,3 3 L SR 3.3.2.1 < 196.2 ! 1970 psig

Pressure, P-11 SR 3.3.2.4 psig
SR 3.3.2.9

c. SG Water 1,213 3 per SG M SR 3.3.2.1 < 83.1% < 82.4%
Level -High High, SR 3.3.2.4 nc J a
P-14 SR 3.3.3.9

Watts Bar-Unit I 3.3-37 M11AR 3 O ,lqol



ESFAS Instrumentation
3.3.2

z Z-1
Table 3.3.-!-- (page 7 of 7) ©C

Engineering Safety Feature Actuation System Instrumentation

NOTE 1: Steam Generator Water Level Low-Low Trip Time Delay:

Ts= (P)3 + A2(P) 2 + A3 (P) + A4} P{.99}

Tm = ?J,(P)3 + B2 (P) 2 + B3(P) + BJ {0-99}

Where:

P = Vessel AT Equivalent to power (% RTP), P < 50% RTP.
Ts = Time Delay for Steam Generator water level--Low-Low Reactor Trip,

one Steam Generator affected.
Tm = Time Delay for Steam Generator water Level--Low-Low Reactor Trip,

two or more Steam Generators affected.

A1 =

A2 =

A3 =

A4 =

TTBD -,oosR B1

[ v ] 3(G B2

[T - 34.8 oL B3

[ BO -A)-Li B4

= [7'vD]

=TBDI

-opo'4nT

v, V1'~-4j

-23.9o4-

IWt, 1.

TBD - To-Be-Detemni+' d

MAR 3 u 1993Watts Bar-Unit 1

l
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PAM Instrumentation
3.3.3

3.3 INSTRUMENTATION

3.3.3 Post Accident Monitoring (PAM) Instrumentation

LCO 3.3.3

APPLICABILITY:

The PAM instrumentation for each Function in Table 3.3.3-1
shall be OPERABLE.

According to Table 3.3.3-1.

------------------------------------- NOTES----------------------------------
1. LCO 3.0.4 is not applicable.

2. Separate Condition entry is allowed for each Function.
-------------------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME

A.- --------- NOTE--------
Not applicable to
function 27.

One or more Func ions
with one required
channel inoperable.

A.1 Restore required
channel to OPERABLE
status.

30 days

B. Required Action and B.1 Initiate action in Immediately
associated Completion accordance with
Time of Condition A Specification
not met. 5.9.2.c.

(continued)

Watts Bar-Unit 1

ACTIONS

I

�1
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PAM Instrumentation
3.3.3

ACTIONS (continued)

CONDITION i REQUIRED ACTION COMPLETION TIME

C.- --------- NOTE--------
Not applicable to
hydrogen monitor
channels.

One or more-Functions
with two required
channels inoperable.

ORI

Function 27 with one
required channel
inoperable.

C.1 Restore one channel
to OPERABLE status.

7 days

D. Two hydrogen monitor D.1 Restore one hydrogen 72 hours
channels inoperable. monitor channel to

OPERABLE status.

E. Required Action and E.1 Enter the Condition Immediately
associated Completion referenced in
Time of Condition C Table 3.3.3-1 for the
or D not met. channel.

F. As required by F.1 Be in MODE 3. 6 hours
Required Action E.1
and referenced in AND
Table 3.3.3-1.

F.2 Be in MODE 4. 12 hours

G. As required by G.1 Initiate action in Immediately
Required Action E.1 accordance with
and referenced in Specification
Table 3.3.3-1. 5.9.2.c.

Watts Bar-Unit 1

©0
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PAM Instrumentation
3.3.3

SURVEILLANCE REQUIREMENTS

------------------------------------- NOTE-------------------------------------
SR 3.3.3.1 and SR 3.3.3.3 apply to-each PAM instrumentation Function -in
Table 3.3.3-1.
--------------------------------------------------------------------

SURVEILLANCE FREQUENCY

SR 3.3.3.1 Perform CHANNEL CHECK for each required 31 days
instrumentation channel that is normally
energized.

SR 3.3.3.2 Perform COT on hydrogen monitor channels. 184 days

SR 3.3.3.3 ------------- NOTE--------------------
. Neutron detectors are excluded from CHANNEL

CALIBRATION.
--------------------------------------

Perform CHANNEL CALIBRATION. 18 months

1(s

Watts Bar-Unit 1 IMAR 3 3 1993

.- - ; - .

l 5 AR~~~E!,i r
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PAM Instrumentation
3.3.3

Table 3.3.3-1 (page 1 of 2)
Post Accident Monitoring Instrumentation

APPLICABLE MODES R - CONDITION
OR OTHER W REFERENCED FROM
SPECIFIED REQUIRED REQUIRED

FUNCTION CONDITIONS CHANNELS ;+ AN-S ACTION E.1

1. Intermediate Range
Neutron Flux(9)

2. Source Range Neutron Flux

3. Reactor Coolant System (RCS)
Hot Leg Temperature (Wj'1 RAS &

4. RCS Cold Leg Temperature( (W' A Z go

5. RCS Pressure (Wide Range)

6. Reactor Vessel Water Level(f)(9)

7. Containment Sump Water Level
(Wide Range)

8. Containment Lower Comp. Atm.
Temperature

9. Containment Pressure (Wide
Range)(9)

10. Containment Pressure (Narrow
Range)

11. Containment Isolation Valve4 , Position(9)

12. Containment Radiation
(High Range)

13. Hydrogen Monitors(9)

14. RCS Pressurizer Level

15. Steam Generator Water Level
(Wide Range)(9)

16. Steam Generator Water Level

ZC) A (Narrow Range)

17. 4AFW Valve Status (9)

18. Core Exit Temperature- Quadrant 1(f)

19. Core Exit Temperature -Quadrant 2(f)

20. Core Exit Temperature -Quadrant 3(f)

21. Core Exit Temperature -Quadrant 4(f)

22. Auxiliary Feedwater Flow

23. Reactor Coolant System
Subcooling Margin Monitor(h)

24. Refueling Water Storage Tank
Water Level

25. Steam Generator Pressure

1(a), 2(b) 3

2(c), 3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

2

2

1 per loop

1 per Loop

3

2

2

2

2

3

1 pe~r,
valve d)

2

2

3

1 per steam
generator

3 per steam
generator

1 per valve

2 (e)

2 (e)

2 (e)

2 (e)

2/S C-
2

2

2 per steam
generator

Watts Bar-Unit 1 MAR 3 0 199

F

F

F

F

F

G

F

F

F

F

(continued)
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PAM Instrumentation
3.3.3

Table 3.3.3-1 (page 2 of 2)
Post Accident Monitoring Instrumentation

APPLICABLE MODES CONDITION
OR OTHER REFERENCED FROM
SPECIFIED REQUIRED REQUIRED

FUNCTION CONDITIONS CHANNELS ACTION E.1

26. Auxiliary Building Passive 1,2,3 2 F
Sump Levet(9)

1,2,3 1 per steam F
27. Steam Line Radiation Monitor generator

Blow the P-1D (Power Range Neutron Flux) interlocks.
Above the P-6 (Intermediate Range Neutron Flux) interlocks.
Below the P-6 (Intermediate Range Neutron Flux) interlocks.
Not required for isolation valves whose associated penetration is isolated by at least one closed and deactivated
automatic valve, closed manual valve, blind flange, or check valve with flow through the valve secured.
A channel consists of two core exit thermocouples (CETs).
The ICCM provides these functions on a plasma display.
Regulatory Guide 1.97, non-Type A, Category 1 Variables.
This function is displayed on the ICCM plasma display and digital panel meters.

Watts Bar-Unit 1 MAR 3 0 1993

(a)
(b)
(c)
(d)

(e)
(f)
(V)
(h)
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Remote Shutdown System
3.3.4

Table 3.3.4-1 (page 1 of 1)
Remote Shutdown System Instrumentation and Controls

FUNCTION/INSTRUMENT REQUIRED
OR CONTROL PARAMETER NUMBER OF FUNCTIONS

1. Reactivity Control

a. Source Range Neutron Flux 1

b. Reactor Trip Breaker Position 1 per trip breaker

2. Reactor Coolant System (RCS) Pressure Control

a. Pressurizer Pressure
or
RCS Wide Range Pressure

b. Pressurizer Power Operated Relief Valve 1
(PORV) Control or PW-ess t e.ir r p 4e, Co tl

4J 4. Decay Heat Removal via Steam Generators (SGs)

a. RCS Hot Leg Temperature W ;CiJ u^ 1 per Loop

b. AFW Controls 1

c. SG Pressure 1 per SG

d. SG Level Injco. z 1 per SG
or
AFW Flow lio LYcNX .v

03 /. RCS Inventory Control

a. Pressurizer Level 1

b. Charging pum C-eemt*e+g ai LtA do

act~ o~ 14tC t- -vc V¢t;ct kit P'

C C f' Ptt:Ve tvwo ~ \S t" k M

Watts Bar-Unit 1 MAR 3 D- 19933.3 -46



LOP DG Start Instrumentation
3.3.5

SURVEILLANCE REQUIREMENTS

---------------------------------NOTE-------------------------------------
Refer to Table 3.3.5-1 to determine which SRs apply for each LOP Function.
--------------------------------------------------------------------

SURVEILLANCE

SR 3.3.5.1 -------------------NOTE--------------------
Verification of relay setpoints not
required.

Perform TADOT.

FREQUENCY

3-1d ay s

SR 3.3.5.2 Verify system actuation response time is 18 months on a
within limit. STAGGERED TEST

BASIS

SR 3.3.5.3 Perform CHANNEL CALIBRATION. 18 months

Watts Bar-Unit 1 3.3 -48 MAR 3 0 1993



LOP DG Start Instrumentation
3.3.5

Table 3.3.5-1 (page 1 of 1)
LOP DG Start Instrumentation

FUNCTION REQUIRED SURVEILLANCE TRIP IN_CHANNELS REQUIREMENTS VALUE C

1. 6.9 kV Emergency Bus
Undervoltage
(Loss of Voltage)

a. Bus Undervoltage

b. Time Delay

3 SR
SR
SR

SR
SR

2

3.3.5.1
3.3.5.2
3. 3.5.3

3.3.5.2
3.3.5.3

2 5967.6 V 4nd-
- - [TD'

> 0.24 sec and
< C<F sec
oA2,

2. 6.9 kV Emergency Bus
Undervoltage
(Degraded Voltage)

a. Bus Undervoltage

b. Time Delay

3. Diesel Generator
Start

4. Load Shed

3

2

2

4

SR
SR
SR

3.3.5.1
3.3.5.2
3.3.5.3

SR 3.3.
SR 3.3.

SR 3.3.

(&5 R j.3Ir
SR 3.3.
SR 3.3.

5.2
5.3

(_l 6dM V-4

-- f TBD]

cS G e3

.sec at

->295 V-and
5.3 . with

an internal
time delay of

!; Q --- Fr sec
4ik a at
zero volts.

5.2 > 295 V- -
5.3 [TBD]V with

an internal
time delay of
a z-sec vols.a
at zero volts.

Watts Bar-Unit 1 MAR .3 0 19933.3-49



Containment Vent Isolation Instrumentation
3.3.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
I-

B. ---------NOTE-------
Only applicable in
MODE 1, 2, 3, or 4.

One or more Functions
with one or more
manual or automatic
actuation trains
inoperable.

OR

Two radiation
monitoring channels
inoperable.

OR

Required Action and
associated Completion
Time of Condition A
not met.

B.1 Enter applicable
Conditions and
Required Actions of
LCO 3.6.3,
"Containment
Isolation Valves,"
for containment purge
and exhaust isolation
valves made
inoperable by
isolation
instrumentation.

Cot W-roer of ~Auhb.A>c O~c~iuz~,

Jte-vhe A4 8.1 ac r- e
elo 4.. 4

~V 1SwwvetiJcqct «s" nnvlc

Immediately

I. ___________________________ _______________

(continued)

Watts Bar-Unit 1 MAR 3 0 19o.33.3 -51



Containment Vent Isolation Instrumentation
3.3.6

SURVEILLANCE REQUIREMENTS

-- ------------------------------NOTE-------------------------------------
Refer to Table 3.3.6-1 to determine which SRs apply for each Containment Vent
Isolation Function.

SURVEILLANCE FREQUENCY

SR 3.3.6.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.6.2 Perform ACTUATION LOGIC TEST. . 31 days on a
STAGGERED TEST
BASIS

SR 3.3.6.3 Perform MASTER RELAY TEST. 31 days on a
STAGGERED TEST
BASIS

SR 3.3.6.4 Perform COT. 92 days

SR 3.3.6.5 Perform SLAVE RELAY TEST. 92 days

SR 3.3.6.6 ePerform TADO - - - - - - 18 months

SR 3.3.6.7 Perform CHANNEL CALIBRATION. 18 months

Watts Bar-Unit 1

©~
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Containment Vent Isolation Instrumentation
3.3.6

Table 3.3.6-1 (page 1 of 1)
Containment Vent Isolation Instrumentation

FUNCTION REQUIRED CHANNELS SURVEILLANCE TR L L OiTPQ4*T--
REQUREMETS ALLJ (&

1. Manual Initiation 2 SR 3.3.6.6 NA

2. Automatic Actuation Logic and 2 trains SR 3.3.6.2 NA
Actuation Relays SR 3.3.6.3

SR 3.3.6.5

3. Containment Purge Exhaust 2 SR 3.3.6.1 < En x Skgrour'd
Radiation Monitors SR 3.3.6.4

SR 3.3.6.7

4. Safety Injection Refer to LCO 3.3.2, "ESFAS Instrumentation," Function 1, for all
initiation functions and requirements.

Watts Bar-Unit 1 MAR 3 0 19913 .3 -54



CREVS Actuation Instrumentation
3.3.7

3.3 INSTRUMENTATION

3.3.7 Control Room Emergency Ventilation System (CREVS) Actuation
Instrumentation

LCO 3.3.7

APPLICABILITY:

The CREVS actuation instrumentation for each Function in
Table 3.3.7-1 shall be OPERABLE.

MODES 1, 2, 3, *and 4) .) d , J (
During movement of irradiated fuel assemblies,
During CORE ALTERATIONS.

ACTIONS

---------------- NOTE-------------------------------------
Separate Condition entry is allowed for each Function.
------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions A.1 Place one CREVS train 7 days
with one channel or in emergency
train inoperable. radiation protection

mode.

(continued)

Watts Bar-Unit 1 3.3 -55 MAR 3 n 1993



CREVS Actuation Instrumentation
3.3.7

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. One or more Functions B.1.1 Place one CREVS train Immediately
with two channels or in emergency
two trains inoperable. radiation protection

mode.

AND

B.1.2 Enter applicable Immediately
Conditions and
Required Actions for
one CREVS train made
inoperable by
inoperable CREVS
actuation
instrumentation.

OR

B.2 Place both trains in Immediately
emergency radiation
protection mode.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time for Condition A AND
or B not met in
MODE 1, 2, 3, or 4. C.2 Be in MODE 5. 36 hours

D. Required Action and D.1 Suspend CORE Immediately
associated Completion ALTERATIONS.
Time for Condition A
or B not met during AND
movement of irradiated
fuel assemblies or D.2 Suspend movement of Immediately
during CORE irradiated fuel
ALTERATIONS. assemblies.

-.--- fT

Ey. 4e~c co n >t13;akG8KtMe{{

Co Coci-c,-o4 oRp or\) (A)>W>,4 2l~l
PC= &ka-L, A Or

Watts Bar-Unit 1 3.3-56 MAR 3 0 1993



CREVS Actuation Instrumentation
3.3.7

SURVEILLANCE REQUIREMENTS

------------------------------ NOTE -----------------------------------
Refer to Table 3.3.7-1 to determine which SRs apply for each CREVS Actuation
Function.:
--------------------------------------------------------------------

SURVEILLANCE FREQUENCY

SR 3.3.7.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.7.2 Perform COT. 92 days

IF - i
<O t= --- -- NO - -

V3.3 PjterformC 0g \, -pq:OT.4 __ _

S R 3. 3.7. 3 Pe~-r oT'rm-TADGT._ - - - 18 months

SR 3.3.7.4 Perform CHANNEL CALIBRATION. 18 months

Watts Bar-Unit 1 3.3-57 MAR 3 0 1993



CREVS Actuation Instrumentation
3.3.7

Table 3.3.7-1 (page 1 of 1)
CREVS Actuation Instrumentation

SURVEILLANCE ALL0 4 Lt
FUNCTION REQUIRED CHANNELS REQUIREMENTS TRIP SETrJINT

VA L U

1. Manual Initiation 2 trains SR 3.3.7.3 NA

2. Control Room Radiation
Control Room Air Intakes 2 SR 3.3.7.1 < ETBDJ mR/hr

SR 3.3.7.2
SR 3.3.7.4

3. Safety Injection Refer to LCO 3.3.2, "ESFAS Instrumentation," Function 1, for all
initiation functions and requirements.

Watts Bar-Unit 1 3.3 -58 MAR 3 0 1993



ABGTS Actuation Instrumentation
3.3.8

3.3 INSTRUMENTATION

3.3.8 Auxiliary Building Gas Treatment System (ABGTS) Actuation
Instrumentation

LCO 3.3.8 The ABGTS actuation instrumentation for each Function in
Table 3.3.8-1 shall be OPERABLE.

APPLICABILITY: 0l ,

X§uring movement of irradiated fuel assemblies in tefe

ACTIONS A crt Ar t .. 81.

-- - - - - - - - ------------------ NOTE- ,:- - - - - - - - - - - - - - - - -
Separate Condition entry is allowed for each Function.
--------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions A.1 Place one ABGTS train 7 days
with one channel or in operation.
train inoperable.

B. One or more Functions B.1.1 Place one ABGTS train Immediately
with two channels or in operation.
two trains inoperable.

AND

B.1.2 Enter applicable Immediately
Conditions and
Required Actions of
LCO 3.7.12,
"Auxiliary Building
Gas Treatment System
(ABGTS)," for one
train made inoperable
by inoperable
actuation
instrumentation.

OR
(continued)

Watts Bar-Unit 1 3.3-59
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ABGTS Actuation Instrumentation
3.3.8

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

SR- - -3 . -Pro Q DOSR 3.3.8.3 V~ Perfo-rm- TADOT. -_

SR 3.3.8.4 Perform CHANNEL CALIB

3.3-61 MAR 3 0 1I93

03

Watts Bar-Unit I

FREQUENCY
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t ABG2

Table 3.3.8-1 (page 1 of 1)
ABGTS Actuation Instrumentation

FS Actuation Instrumentation
3.3.8

SURVEILLANCE ALI-o"A 61-C
FUNCTION REQUIRED CHANNELS REQUIREMENTS -T+IP Sr I V I I

\--AL UR C

1. Manual Initiation

2. Fuel Pool Area Radiation
Monitors

l)ZCOM 2

2-

SR 3.3.8.3

SR- 3.3.8.3

SR 3.3.8.1
SR 3.3.8.2
SR 3.3.8.4

NA
NA

' -E!9XF mR/hr

HL I

3. Containment Isolation - Refer to LCO 3.3.2, Function 3.a., for all
Phase A initiating functions and requirements.

Qau) Amdf;f A' re."Ovktv OP Irej< Vj VI in 4 " ,nue ( -1,;iIJ, ',j

Watts Bar-Unit 1 MAPR 3 0 199.3.3 -62



RTS Instrumentation
B 3.3.1

BASES

BACKGROUND Signal Process Control and Protection System (continued)

input failure to the control system, which may then require
the protection function actuation, and a single failure in
the other channels providing the protection function
actuation. Again, a single failure will neither cause nor
prevent the protection function actuation. These
requirements are described in IEEE-279-1971 (Ref. 4). The
actual number of channels required for each unit parameter
is specified in Reference 2.

Two logic trains are required to ensure no single random
failure of a logic train will disable the RTS. The logic
trains are designed such that testing required while the
reactor is at power may be accomplished without causing
trip.

Trip Setpoints and Allowable Values

The Trip Setpoints are the nominal values at which the
bistables, setpoint comparators, or contact trip outputs areI set. Any bistable or trip output is considered to be
properly adjusted when the "as left" value is within the
band for CHANNEL CALIBRATION accuracy.

The Trip Setpoints used in the bistables, setpoint
comparators, or contact trip outputs are based on the
analytical limits stated in Reference 2. The selection of
these Trip Setpoints is such that adequate protection is
provided when all sensor and processing time delays are
taken into account. To allow for calibration tolerances,
instrumentation uncertainties, instrument drift, and severe
environment errors for those RTS channels that must function
in harsh environments as defined by 10 CFR 50.49 (Ref. 5),

That Sb.'rcL. fro- °6\the Trip Setpoints and Allowable Values specified in
iA4VI Cl k ?sp j Table 3.3.1-1 in the accompanying LCO are conservatively

adjusted with respect to the analytical limits. A detailed
NZU4--Ul adescription of the methodology used to calculate the Trip

Setpoints, including their explicit uncertainties, is
b. ESA trimo'A ;provided in the "Westinghouse Setpoint Methodology for

SPAr rea Potec ms, Watts Bar 1 and 2" (Ref. 6). The actual
nominal Trip e poin entere into e is a comparator
is more conservative than that specified by the Allowable
Value to account for changes-itn random measurement errors,
detectable by a COT. One example of such a change in

D -(continued)
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BACKGROUND Trip Setpoints and Allowable Values (continued)

measurement error is drift during the surveillance interval.
If the measured setpoint does not exceed the Allowable
Value, the bistable is considered OPERABLE.

Setpoints in accordance with the Allowable Value ensure that
SLs are not violated during AOOs (and that the consequences
of DBAs will be acceptable, providing the unit is operated
from within the LCOs at the onset of the AOO or DBA and the
equipment functions as designed). Note that in the
accompanying LCO 3.3.1, the Trip Setpoints of Table 3.3.1-1
are the LSSS.

Each channel of the process control equipment can be tested
on line to verify that the signal or setpoint accuracy is
within the specified allowance requirements of Reference 2.
Once a designated channel is taken out of service for
testing, a simulated signal is injected in place of the
field instrument signal. The process equipment for the
channel in test is then tested, verified, and calibrated.
SRs for the channels are specified in the SRs section.

The Trip Setpoints and Allowable Values listed in
Table 3.3.1-1 are based on the methodology described in

4 ) Reference which incorporates all of the known
uncertainties applicable for each channel. The magnitudes
of these uncertainties are factored into the determination
of each Trip Setpoint. All field sensors and signal
processing equipment for these channels are assumed to
operate within the-allowances-of these uncertainty
magnitudes.

Solid State Protection System

The SSPS equipment is used for the decision logic processing
of setpoint comparator trip outputs, contact outputs, and
bistable outputs from the signal processing equipment. To
meet the redundancy requirements, two trains of SSPS, each
performing the same functions, are provided. If one train
is taken out of service for maintenance or test purposes,
the second train will provide reactor trip and/or ESF
actuation for the unit. If both trains are taken out of
service or placed in test, a reactor trip will result. Each
train is packaged in its own cabinet for physical and

(continued)
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APPLICABLE
SAFETY ANALYSES
LCO, and
APPLICABILITY

(continued)

The LCO generally requires OPERABILITY of four or three
channels in each instrumentation Function, two channels of
Manual Reactor Trip in each logic Function, and two trains
in each Automatic Trip Logic Function. Four OPERABLE
instrumentation channels in a two-out-of-four configuration
are required when one RTS channel is also used as a control
system input. This configuration accounts for the
possibility of the shared channel failing in such a manner
that it creates a transient that requires RTS action. In
this case, the RTS will still provide protection, even with
random failure of one of the other three protection
channels. Three operable instrumentation channels in a
two-out-of-three configuration are generally required when
there is no potential for control system and protection
system interaction that could simultaneously create a need
for RTS trip and disable one RTS channel. The
two-out-of-three and two-out-of-four configurations allow
one channel to be tripped during maintenance or testing
without causing a reactor trip. Specific exceptions to the
above general philosophy exist and are discussed below.

Reactor Trip System Functions

The safety analyses and OPERABILITY requirements applicable
to each RTS Function are discussed below:

1. Manual Reactor Trip

The Manual Reactor Trip ensures that the control room
operator can initiate a-reactor trip at any time by
using either of two reactor trip switches in the
control room. A Manual Reactor Trip accomplishes the
same results as any one of the automatic trip
Functions. It is used by the reactor operator to shut
down the reactor whenever any parameter is rapidly
trending toward its Trip Setpoint.

The LCO requires two Manual Reactor Trip channels6-3-n3^--
r to be OPERABLE. Two independent channe s

are required to be OPERABLE so that no single random
failure will disable the Manual Reactor Trip Function.

In MODE 1 or 2, manual initiation of a reactor trip
must be OPERABLE. These are the MODES in which the
shutdown rods and/or-control rods are partially or

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

(continued)

b. Power Range Neutron Flux-Low (continued)

0i
In MODE 3, 4, 5, or 6, the Power Range Neutron
Flux - Low trip Function does not have to be LWtf'A p,)Le
because the reactor is shut down and the
NIS power range detectors cannot detect neutron
levels in this range. Other RTS trip Functions
and administrative controls provide protection
against positive reactivity additions or power
excursions in MODE 3, 4, 5, or 6.

c. Power Range Neutron Flux-f(AI)

The f(AI) Function is used in the calculation of
the Overtemperature AT trip. It is a function of
the indicated difference between the upper and
lower NIS power range detectors. This Function
measures the axial power distribution. The
Overtemperature AT Trip Setpoint is varied to
account for imbalances in the axial power
distribution as detected by the NIS upper and
lower power range detectors. If axial peaks are
greater than the design limit, as indicated by
the difference between the upper and lower NIS
power range detectors, the Trip Setpoint is
reduced in accordance with Note 1 of
Table 3.3.1-1.

The LCO requires all four channels of f(AI) to be
OPERABLE.

This Function acts only as an input to the
Overtemperature AT Function; therefore, no
are specifically applied to the f(AI) trip
Function.

LSSS

In MODE 1 or 2, when the Overtemperature AT trip
is required to be OPERABLE, the f(AI) Function
must be OPERABLE because the f(AI) Function
provides one of the inputs to the Overtemperature
AT trip.

3. Power Range Neutron Flux Rate

The Power Range Neutron Flux Rate trips use the same
channels as discussed for Function 2 above.

(continued)
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APPLICABLE 4. Intermediate Range Neutron Flux (continued)
SAFETY ANALYSES,
LCO, and The LCO requires two channels of Intermediate Range
APPLICABILITY Neutron Flux to be OPERABLE. Two OPERABLE channels

are sufficient to ensure no single random failure will
disable this trip Function.

Because this trip Function is important only during
startup, there is generally no need to disable
channels for testing while the Function is required to
be OPERABLE. Therefore, a third channel is
unnecessary.

In MODE 1 below the P-10 setpoint, and in MODE 2, when
there is a potential for an uncontrolled RCCA bank rod
withdrawal accident during reactor startup, the
Intermediate Range Neutron Flux trip must be OPERABLE.
Above the P-10 setpoint, the Power Range Neutron
Flux-High Setpoint trip provides core protection for a
rod withdrawal accident. In MODE 3, 4, or 5, the
Intermediate Range Neutron Flux trip does not have to
be OPERABLE because the control rods must be fully
inserted and only the shutdown rods may be withdrawn.
The reactor cannot be started up in this condition.
The core also has the required SDM to mitigate the
consequences of a positive reactivity addition
accident. In MODE 6, all rods are fully inserted and
the core has a required increased SDM. t

5. Source Range Neutron Flux

The LCO requirement for the Source Range Neutron Flux
trip Function ensures that protection is provided
against an uncontrolled RCCA rod bank withdrawal
accident from a subcritical condition during startup.
This trip Function provides redundant protection to
the Power Range Neutron Flux- Low Setpoint and
Intermediate Range Neutron Flux trip Functions. In
MODES 3, 4, and 5, administrative controls also
prevent the uncontrolled withdrawal of rods. The NIS
source range detectors are located external to the
reactor vessel and measure neutrons leaking from the
core. The NIS source range detectors do not provide
any inputs to control systems. The source range trip

(continued)
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SAFETY ANALYSES,
LCO, and
APPLICABILITY

9. Pressurizer Water Level-High (continued)

In MODE 1, when there is a potential for overfilling
the pressurizer, the Pressurizer Water Level -High trip
must be OPERABLE. This trip Function is automatically
enabled on increasing power by the P-7 interlock. On
decreasing power, this trip Function is automatically
blocked below P-7. Below the P-7 setpoint, transients
that could raise the pressurizer water level will be
slow and the operator will have sufficient time to
evaluate unit conditions and take corrective actions.

10. Reactor Coolant Flow-Low

a. Reactor Coolant Flow-Low (Single Loop)

The Reactor Coolant Flow- Low (Single Loop) trip
Function ensures that protection is provided
against violating the DNBR limit due to low flow
in one or more RCS loops, while avoiding reactor
trips due to normal variations in loop flow.
Above the P-8 setpoint, which is approximately
48% RTP, a loss of flow in any RCS loop will
actuate a reactor trip. Each RCS loop has three
flow detectors to monitor flow. The flow signals
are not used for any control system input.

The LCO requires three Reactor Coolant Flow -Low
channels per loop to be OPERABLE in MODE 1 above
P-8.

In MODE 1 above the P-8 setpoint, a loss of flow
in one RCS loop could result in DNB conditions in
the core. In MODE 1 below the P-8 setpoint, a
loss of flow in two or more loops is required to
actuate a reactor trip (Function 10.b) because of
the lower power level and the greater margin to
the design limit DNBR.

The Reactor Coolant Flow-Low Trip\Setpoint and
Allowable Value are specified in % R4, however,
the Eagle-21TM values entered through the MMI are
specified in an equivalent % differential
pressure.

(continued)
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APPLICABLE b. Reactor Coolant Flow-Low (Two Loops)
SAFETY ANALYSES,
LCO, and The Reactor Coolant Flow- Low (Two Loops) trip Function
APPLICABILITY ensures that protection is provided against violating

(continued) the DNBR limit due to low flow in two or more RCS
loops while avoiding reactor trips due to normal
variations in loop flow.

Above the P-7 setpoint and below the P-8 setpoint, a
loss of flow in two or more loops will initiate a
reactor trip. Each loop has three flow detectors to
monitor flow. The flow signals are not used for any
control system input.

The LCO requires three Reactor Coolant Flow -Low
channels per loop to be OPERABLE.

In MODE 1 above the P-7 setpoint and below the P-8
setpoint, the Reactor Coolant Flow -Low (Two Loops)
trip must be OPERABLE. Below the P-7 setpoint, all
reactor trips on low flow are automatically blocked
since no conceivable power distributions could occur
that would cause a DNB concern at this low power
level. Above the P-7 setpoint, the reactor trip on
low flow in two or more RCS loops is automatically
enabled. Above the P-8 setpoint, a loss of flow in
any one loop will actuate a reactor trip because of
the higher power level and the reduced margin to the
design limit DNBR.-

The Reactor Coolant Flow-Low Trip Setpoint and
Allowable Value are specified in %t , however, the
Eagle-21TM values entered through the MMI are specified
in an equivalent % differential pressure.

11. Undervoltage Reactor Coolant Pumps

The Undervoltage RCPs reactor trip Function ensures
that protection is provided against violating the DNBR
limit due to a loss of flow in two or more RCS loops.
The voltage to each RCP is monitored. Above the P-7
setpoint, a loss of voltage detected on two or more
RCP buses will initiate a reactor trip. This trip
Function will generate a reactor trip before the
Reactor Coolant Flow- Low (Two Loops) Trip Setpoint is

(conti nued)

Watts Bar-Unit 1 B 3.3-22 MAR 3 0 1993



RTS Instrumentation
B 3.3.1

O BASES

APPLICABLE e. Power Range Neutron Flux. P-10 (continued)
SAFETY ANALYSES,
LCO, and block the Source Range Neutron Flux reactor
APPLICABILITY trip, an also to-de ergie c the NIp

sg~rcc rag dctcctor:;

* the P-10 interlock provides one of the two
inputs to the P-7 interlock; and

* on decreasing power, the P-10 interlock
automatically enables the Power Range
Neutron Flux- Low reactor trip and the
Intermediate Range Neutron Flux reactor
trip (and rod stop).

The LCO requires four channels of Power Range
Neutron Flux, P-10 interlock to be OPERABLE in
MODE 1 or 2.

OPERABILITY in MODE I ensures the Function is
available to perform its decreasing power
Functions in the event of a reactor shutdown.LThis Function must be OPERABLE in MODE 2 to
ensure that core protection is provided during a
startup or shutdown by the Power Range Neutron
Flux -Low and Intermediate Range Neutron Flux
reactor trips. In MODE 3, 4, 5, or 6, this
Function does not have to be OPERABLE because the
reactor is not at power and the Source Range
Neutron Flux reactor trip provides core
protection.

f. Turbine Impulse Pressure, P-13

The Turbine Impulse Pressure, P-13 interlock is
actuated when the pressure in the first stage of
the high pressure turbine is greater than
approximately 10% of the rated full-p4wer boAj
pressure. This is determined by one-out-of-two
pressure detectors. The LCO requirement for this
Function ensures that one of the inputs to the
P-7 interlock is available.

The LCO requires two channels of Turbine Impulse
Pressure, P-13 interlock to be OPERABLE in
MODE 1.

(continued)

Watts Bar-Unit 1 MAR 3 V 1993B 3.3-33



RTS Instrumentation
B 3.3.1

BASES

SURVEILLANCE SR 3.3.1.2 (continued)
REQUIREMENTS

If the NIS channel output cannot be properly adjusted, the
channel is declared inoperable.

D dot ThrAe Notes modify SR 3.3.1.2. The first Note indicates
that the NIS channel output shall be adjusted consistent
with the calorimetric results if the absolute difference
between the NIS channel output and the calorimetric is
> 2% RTP. The second Note clarifies that this Surveillance
is required only if reactor power is 2 15% RTP and that
12 hours is allowed for performing the first Surveillance
after reaching 15% RTP. At lower power levels, calorimetric
data are inaccurate.

The Frequency of every 24 hours is adequate. It is based on
unit operating experience, considering instrument
reliability and operating history data for instrument drift.
Together these factors demonstrate the change in the
absolute difference between NIS and heat balance calculated
powers rarely exceeds 2% in any 24 hour period.

In addition, control room operators periodically monitor
redundant indications and alarms to detect deviations in
channel outputs.

SR 3.3.1.3

SR 3.3.1.3 compares the incore system to the NIS channel
output every 31 EFPD. If the absolute difference is 2 3%,
the NIS channel is still OPERABLE, but must be readjusted.
If the NIS channel cannot be properly readjusted, the
channel is declared inoperable.

Two Notes modify SR 3.3.1.3. Note 1 indicates that the
excore NIS channel shall be adjusted if the absolute
difference between the incore and excore AFD is 2 3%.
Note 2 clarifies that the Surveillance is required only if
reactor power is 2 15% RTP and that 96 hours is allowed for
performing the first Surveillance after reaching 15% RTP.
This surveillance is typically performed at 50% RTP to
ensure the results of the evaluation are more accurate and
the adjustments more reliable. Ninety-six (96) hours are
allowed to ensure Xenon stability and allow for
instrumentation alignments.

-_ (continued)
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SURVEILLANCE SR 3.3.1.3 (continued)
REQUIREMENTS

The Frequency of every 31 EFPD is adequate. It is based on
unit operating experience, considering instrument
reliability and operating history data for instrument drift.
Also, the slow changes in neutron flux during the fuel cycle
can be detected during this interval.

SR 3.3.1.4

SR 3.3.1.4 is the performance of a TADOT every 31 days on a
STAGGERED TEST BASIS. This test shall verify OPERABILITY by
actuation of the end devices.

The RTB test shall include 4ndependent verification of the
- undervoltage and shunt trip mechanisms. The bypass breaker

test shall include a local shunt trip. A Note has been
added to indicate that this test must be performed on the
bypass breaker prior to placing it in service.

The Frequency of every 31 days on a STAGGERED TEST BASIS is
juzti fiad il R u- 7 ode.vk. 14- \ 1 5! Don indurj ozcc

SR 3.3.1.5

SR 3.3.1.5 is the performance of an ACTUATION LOGIC TEST.
The SSPS is tested every 31 days on a STAGGERED TEST BASIS,
using the semiautomatic tester. The train being tested is
placed in the bypass conditions thus-preventing- inadvertent
actuation. Through the semiautomatic tester, all possible
logic combinations, with and without applicable permissives,
are tested for each protection function. The timuie &-lloe.-4d -
for the testingI 4nauvrs and/he Frequency of every 31 days
on a STAGGERED TEST BASIS F7
is e.J -asel "I "V siy tertteS Oe s rI X

Isr~e rtist~l:5AnusJ operc-t4i, ksj e
SR 3.3.1.6

SR 3.3.1.6 is a calibration of the excore channels to the
incore channels. If the measurements do not agree, the
excore channels are not declared inoperable but must be
calibrated to agree with the incore detector measurements.
If the excore channels cannot be adjusted, the channels are
declared inoperable.

(continued)
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SURVEILLANCE SR 3.3.1.6 (continued)
REQUIREMENTS

t2 X A Note modifies SR 3.3.1.6. The Note states that this
23 Surveillance is required only if reactor power is > 50% RTP

and thatA[24 hours is allowed for performing the first
- surveilance after reaching 50% RTP.

The Frequency of 92 EFPD is just;FieJ i Referencc 7. cjquk.

SR 3.3.1.7 2, rr

SR 3.3.1.7 is the performance of a COT every 92 days.

A COT is performed on each required channel to ensure the
entire channel will perform the intended Function.
Setpoints must be within the Allowable Values specified in
Table 3.3.1-1.

The difference between the current "as found" values and the
previous test "as left" values must be consistent with the
drift allowance used in the setpoint methodology. The
setpoint shall be left set consistent with the assumptions
of the current unit specific setpoint methodology.

The "as found" and "as left" values must also be recorded
and reviewed for consistency with the assumptions of
Reference 7.

The Frequency of 92 days is justified in Reference 7Je Lcef f

SR 3.3.1.8

SR 3.3.1.8 is the performance of a COT as described in
SR 3.3.1.7, except it is modified by a Note that this test
shall include verification that the P-6 and P-10 interlocks
are in their required state for the existing unit condition.
This test ensures that the NIS source range and intermediate
range channels are OPERABLE prior to taking the reactor
critical.

(continued)
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SURVEILLANCE SR 3.3.1.11 (continued)
REQUIREMENTS

range neutron detectors consists of obtaining the detector
plateau or preamp discriminator curves, evaluating those
curves, and comparing the curves to the manufacturer's data.
This Surveillance is not required for the NIS power range
detectors for entry into MODE 2 or 1, and is not required
for the NIS intermediate range detectors for entry into
MODE 2, because the unit must be in at least MODE 2 to
perform the test for the intermediate range detectors and
MODE 1 for the power range detectors. The 18 month
Frequency is based on the need to perform this Surveillance
under the conditions that apply during a plant outage and
the potential for an unplanned transient if the Surveillance
were performed with the reactor at power. Operating
experience has shown these components usually pass the
Surveillance when performed on the 18 month Frequency.

SR 3.3.1.12

SR 3.3.1.12 is the performance of a COT of RTS interlocks
every 18 months.

The Frequency is based on the known reliability of the
interlocks and the multichannel redundancy available, and
has been shown to be acceptable through operating
experience.

SR 3.3.1.13

SR 3.3.1.13 is the performance of a TADOT of the Manual
Reactor Trip and the SI Input from ESFAS. This TADOT is as
described in SR 3.3.1.4, except that the test is performed
.every 18 months.

The Frequency is based on the known reliability of the
Functions and the multichannel redundancy available, and has
been shown to be' acceptable through operating experience.

The SR is modified by a Note that excludes verification of
setpoints from'the-TADOT. The Functions affected have no
setpoints associated with them.

(continued)
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(continued)

SR 3.3.1.14

SR 3.3.1.14 is the performance of a TADOT of Turbine Trip
Functions. This TADOT is as described in SR 3.3.1.4, except
that this test is performed prior to reactor startup. A
Note states that this Surveillance is not required if it has
been performed within the previous 31 days. Verification of
the Trip Setpoint'does'not have to be performed for this
Surveillance. Performance of this test will ensure that the
turbine trip Function is OPERABLE prior to taking the
reactor critical. This test cannot be performed with the
reactor at power and must therefore be performed prior to
reactor startup.

SR 3.3.1.15

SR 3.3.1.15 verifies that the individual channel/train
actuation response times are less than or equal to the
maximum values assumed in the accident analysis. Response
time testing acceptance criteria are included in Technical
Requirements Manual, Section 3.3.1 (Ref. 8). Individual
component response times are not modeled in the analyses.
The analyses model the overall or total elapsed time, from
the point at which the parameter exceeds the trip setpoint
value at the sensor to the point at which the equipment
reaches the required functional state (i.e., control and
shutdown rods fully inserted in the reactor core).

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

As appropriate, each channel's response must be verified
every 18 months on a STAGGERED TEST BASIS. Testing of the
final actuation devices is included in the testing.
Response times cannot be determined during unit operation
'because equipment operation is required to measure response

(continued)
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SURVEILLANCE SR 3.3.1.15 (continued)
REQUIREMENTS

times. Experience has shown that these components usually
pass this surveillance when performed at the 18 month
Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

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

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

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

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

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

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

6. WCAP-12096, Rev. 5, "Westinghouse Setpoint Methodology
for Protection System, Watts Bar 1 and 2," May 1993.

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

8. Watts Bar Technical Requirements Manual, Section
3.3.1, "Reactor Trip System Response Times."
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B 3.3 INSTRUMENTATION

B 3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation

BASES

BACKGROUND The ESFAS initiates necessary safety systems, based on the
values of selected unit parameters, to protect against
violating core design limits and the Reactor Coolant System
(RCS) pressure boundary, and to mitigate accidents.

The ESFAS instrumentation is segmented into three distinct
but interconnected modules as identified below:

-* Field transmitters or process sensors: provide a
measurable electronic signal or contact actuation
based on the physical characteristics of the parameter
being measured;

* Signal processing equipment including process
protection system, ste and
field contacts: provide analog to digital conversion
(Digital Protection System), signal conditioning,
setpoint comparison, process algorithm actuation
(Digital Protection System), compatible electrical
signal output to protection system devices, and
control board/control room/miscellaneous indications;
and

. Solid State Protection System (SSPS) including input,
logic, and output bays: initiates the proper unit
shutdown or engineered safety feature (ESF) actuation
in accordance with the defined logic and based on the
bistable, setpoint comparators, or contact outputs
from the signal process control and protection system.

Field Transmitters or Sensors

To meet the design demands for redundancy and reliability,
more than one, and often as many as five, field transmitters
or sensors are used to measure unit parameters. In many
cases, field transmitters or sensors that input to the ESFAS
are shared with the Reactor Trip System (RTS). In some
cases, the same channels also provide control system inputs.
To. account for calibration tolerances and instrument drift,

(continued)
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BACKGROUND Field Transmitters or Sensors (continued)

which are assumed to occur between calibrations, statistical
allowances are provided in the Trip Setpoint and Allowable
Values. The OPERABILITY of each transmitter or sensor can
be evaluated when its "as found" calibration data are
compared against its documented acceptance criteria.

Signal Processinq Eauipment

Generally, three or four channels of process control
equipment are used for the signal processing of unit
parameters measured by the field instruments. The process
control equipment provides analog to digital conversion
(Digital Protection System), signal conditioning, comparable
output signals for instruments located on the main control
board, and comparison of measured input signals with
setpoints established by safety analyses. These setpoints
are defined in FSAR, Section 6.0 (Ref. 1), Section 7.0
(Ref. 2), and Section 15.0 (Ref. 3). If the measured value
of a unit parameter exceeds the predetermined setpoint, an
output from a setpoint comparator or contact is
forwarded to the SP or decision evaluation. Channel
separation is maintained up to and through the input bays.
However, not all unit parameters require four channels of
sensor measurement and signal processing. Some unitparameters provide input only to the SSPS, while others
provide input to the SSPS, the main control board, the unit
computer, and one or more control systems.

Generally, if a parameter is used only for input to the
protection circuits, three channels with a two-out-of-three
logic are sufficient to provide the required reliability and
redundancy. If one channel fails in a direction that would
not result in a partial Function trip, the Function is still
OPERABLE with a two-out-of-two logic. If one channel fails
such that a partial Function trip occurs, a trip will not
occur and the Function is still OPERABLE with a one-out-of-
two logic.

Generally, if a parameter is used for input to the SSPS and
a control function, four channels with a two-out-of-four
logic are sufficient to provide the required reliability and
redundancy. The circuit must be able to withstand both an
input failure to the control system, which may then require

_ _(continued)
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BACKGROUND Signal Processing Equipment (continued)

the protection function actuation, and a single failure in
the other channels providing the protection function
actuation. Again, a single failure will neither cause nor
prevent the protection function actuation.

These requirements are described in IEEE-279-1971 (Ref. 4).
The actual number of channels required for each unit
parameter is specified in Reference 2.

Trip Setpoints and Allowable Values

The Tr:' Setpoints are the nominal values at which the
_____ .9, Iyt~ setpoint comparators or contact outputs are set.

Any QjtZb-J2 output is considered to be properly adjusted
when the "as left" value is within the band for CHANNEL
CALIBRATION accuracy.(i.2., ± rack calibraticr. eoffnlapart±
9et t inMg accurcy

The Trip Setpoints used in the bistables, setpoint
comparators, or contact outputs are based on the analytical
limits stated in Reference 2. The selection of these Trip
Setpoints is such that adequate protection is provided when
all sensor and processing time delays are taken into
account. To allow for calibration tolerances,
instrumentation uncertainties, instrument drift, and severe
environment errors for those ESFAS channels that must
function in harsh environments as defined by 10 CFR 50.49
(Ref. 5), the Trip Setpoints and Allowable Values specified
in Table 3.3.2-1 in the accompanying LCO are conservatively
adjusted with respect to the analytical limits. A detailed
description of the methodology used to calculate the Trip
Setpoints, including their explicit uncertainties, is
provided in the "Westinghouse Setpoint Methodology for
Protection Systems, Watts Bar 1 and 2" (Ref. 6). The actual
nominal Trip Setpoint entered into the bistable 7Lcomparatoris nerdily more conservative than that specified by the
Allowable Value to account for changes in random measurement
errors detectable by a COT. One example of such a change in
measurement error is drift during the surveillance interval.
If the measured setpoint does not exceed the Allowable
Value, the 4i4.-ble is considered OPERABLE.

(continued)
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BACKGROUND Trip Setpoints and Allowable Values (continued)

Setpoints in accordance with the Allowable Value ensure that
the consequences of Design Basis Accidents (DBAs) will be
acceptable, providing the unit is operated from within the
LCOs at the onset of the DBA and the equipment functions as
designed.

Each channel can be tested on line to verify that the signal
processing equipment and setpoint accuracy is within the
specified allowance requirements of Reference 2. Once a
designated channel is taken out of service for testing, a
simulated signal is injected in place of the field
instrument signal. The process equipment for the channel in
test is then tested, verified, and calibrated. SRs for the
channels are specified in the SR section.

The Trip Setpoints and Allowable Values listed in
Table 3.3.2-1 are based on the methodology described in
Reference 6, which incorporates all of the known
uncertainties applicable for each channel. The magnitudes
of these uncertainties are factored into the determination
of each Trip Setpoint. All field sensors and signal
processing equipment for these channels are assumed to
operate within the allowances of these uncertainty
magnitudes.

Solid State Protection System

The SSPS equipment is used for the decision logic processing
of outputs from the signal processing equipment. To meet
the redundancy requirements, two trains of SSPS, each
performing the same functions, are provided. If one train
is taken out of service for maintenance or test purposes,
the second train will provide ESF actuation for the unit.
If both trains are taken out of service or placed in test, a
reactor trip will result. Each train is packaged in its own
cabinet for physical and electrical separation to satisfy
separation and independence requirements. e s em as
-been desigied Lu trip in the event of a loss of power,

The SSPS performs the decision logic for.actuating ESF u
equipment actuation; generates the electrical output signals
that initiate the required actuation; and provides the

(continued)
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Solid State Protection System (continued)

status, permissive, and annunciator output signals to the
main control room of the unit.

The outputs from the signal processing equipment are sensed
by the SSPS equipment and combined into logic matrices that
represent combinations indicative of various transients. If
a required logic matrix combination is completed, the system
will send actuation signals via master and slave relays to
those components whose aggregate Function best serves to
alleviate the condition and restore the unit to a safe
condition. Examples are given in the Applicable Safety
Analyses, LCO, and Applicability sections of this Bases.

EachA r~ain has a built in testing device that can
automatically test the decision logic matrix functions and
the actuation devices while the unit is at power. When any
one train is taken out of service for testing, the other
train is capable of providing unit monitoring and protection
until the testing has been completed. The testing device is
semiautomatic to minimize testing time.

The actuation ofAESF components is accomplished through
master and slave relays. The SSPS energizes the master
relays appropriate for th'e condition of the unit. Each
master relay then energizes one or more slave relays, which
then cause actuation of the end devices. The master and
slave relays are routinely tested to ensure operation. The
test of the master relays energizes the relay, which then
operates the contacts and applies a low voltage to the
associated slave relays. The low voltage is not sufficient
to actuate the slave relays but only demonstrates signal
path continuity. The SLAVE RELAY TEST actuates the devices
if their operation will not interfere with continued unit
operation. For the latter case, actual component operation
is prevented by the SLAVE RELAY TEST circuit, and slave
relay contact operation is verified by a continuity check of
the circuit containing the slave relay.

(co n L E j -
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APPLICABLE e. Safety Injection-Steam Line Pressure-Low
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY Steam Line Pressure-Low provides no input to any

control functions. Thus, three OPERABLE channels
on each steam line are sufficient to satisfy the
protective requirements with a two-out-of-three
logic on each steam line.

Since some of the transmitters are located inside
the steam valve vaults, it is possible for them
to experience adverse environmental conditions
during a secondary side break. Therefore, the
Trip Setpoint reflects both steady state and
adverse environmental instrument uncertainties.

This Function has lead/lag compensation with
lead/lag ratio of 50/5.

Steam Line Pressure-Low must be OPERABLE in
MODES 1, 2, and 3 (above P-11) when a secondary
side break or stuck open valve could result in
the rapid depressurization of the steam lines.
This signal may be manually blocked by the
operator below the P-11 setpoint. Below P-11,
P feed-line break is not a concern. Inside
containment SLB will be terminated by automatic
SI actuation via Containment Pressure-High, and
outside containment SLB will be terminated by the
Steam Line Pressure-Negative Rate-High signal
for steam line. isolation. This Function is not
required to be OPERABLE in MODE 4, 5, or 6
because there is insufficient energy in the
secondary side of the unit to cause an accident.

2. Containment Spray

Containment Spray provides one primary Function; it
lowers containment pressure and temperature after an
HELB in containment.

This function is necessary to:

* Ensure the pressure boundary integrity of the
containment structure; and

(continued)
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APPLICABLE (1) Phase B Isolation-Manual Initiation
SAFETY ANALYSES
LCO, and (2) Phase B Isolation-Automatic ActuationAPPLICABILITY Logic and Actuation Relays

(continued)
Automatic Actuation Logic and Actuation
Relays consist of the same features and
operate in the same manner as described for
ESFAS Function L.b.

Manual and automatic initiation of Phase B
,/containmenty/solation must be OPERABLE in

'MODES 1, 2, and 3, when there is a
potential for an accident to occur. Manual
initiation is also required in MODE 4 even
though automatic actuation is not required.
In this MODE, adequate time is available to
manually actuate required components in the
event of a DBA. However, because of the
large number of components actuated on a

'OF Phase B ontainmentXsolation, actuation is
simplified by the use of the manual
actuation hand switches. Automatic
actuation logic and actuation relays must
be OPERABLE in MODE 4 to support system
level manual initiation. In MODES 5 and 6,
there is insufficient energy in the primary
or secondary systems to pressurize the
containment to require Phase B/ontainment
solation. There also is adequate time for

the operator to evaluate unit conditions
and manually actuate individual isolation
valves in response to abnormal or accident
conditions.

(3) Phase B Isolation-Containment Pressure-High

The basis for containment pressure MODE
applicability is as discussed for ESFAS
Function 2.c above,

4. Steam Line Isolation

Isolation of the main steam lines provides protection
in the event of an SLB inside or outside-containment.

(continued)
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APPLICABLE
SAFETY ANALYSES
LCO, and
APPLICABILITY

(continued)

d. Steam Line Isolation-Steam Line Pressure

(1) Steam Line Pressure-Low

Steam Line Pressure-Low provides closure of
the MSIVs in the event of an SLB to
maintain at least one unfaulted SG as a
heat sink for the reactor, and to limit the
mass and energy release to containment.
This Function provides closure of the MSIVs
in the event of a feed line break to ensure
a supply of steam for the turbine driven
AFW pump. Steam Line Pressure -Low was
discussed previously under SI Function 1.e.

Steam Line Pressure- Low Function must be
OPERABLE in MODES 1, 2, and 3 (above P-il),
with any main steam valve open, when a
secondary side break or stuck open valve
could result in the rapid depressurization
of the steam lines. This signal may be
manually blocked by the operator below the
P-11 setpoint. Below P-11, an inside
containment SLB will be terminated by
automatic actuation via Containment
Pressure -High High, and stuck valve
transients and outside containment SLBs
will be terminated by the Steam Line
Pressure-Negative Rate-High signal for
Steam Line Isolation. The Steam Line
Isolation Function remains OPERABLE in
MODES 2 and 3 unless all MSIVs are closed
and de-activated. This Function is not
required to be OPERABLE in MODES 4, 5,
and 6 because there is insufficient energy
in the secondary side of the unit to have
an accident.

(2) Steam Line Pressure-Negative Rate-High

Steam Line Pressure- Negative Rate -High
provides closure of the MSIVs for an SLB
when less than the P-11 setpoint, to
maintain at least one unfaulted SG as a
heat sink for the reactor, and to limit the

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

(2) Steam Line Pressure-Neqative Rate-High
(continued)

mass and energy release to containment.
When the operator manually blocks the Steam
Line Pressure- Low main steam isolation
signal when less than the P-11 setpoint,
the Steam Line Pressure- Negative Rate -High
signal is automatically enabled. Steam
Line Pressure-Negative Rate-High provides
no input to any control functions. Thus,
three OPERABLE channels are sufficient to
satisfy requirements with a
two-out-of-three logic on each steam line.

Steam Line Pressure- Negative Rate -High
must be OPERABLE in MODE 3 when less than
the P-11 setpoint, when a secondary side
break or stuck open valve could result in
the rapid depressurization of the steam
line(s). In MODES 1 and 2, and in MODE 3,
when above the P-11 setpoint, this signal
is automatically dial and the Steam tJ
Line Pressure- Low signal is automatically
enabled. The Steam Line Isolation Function
is required to be OPERABLE in MODES 2 and 3
unless all MSIVs are closed and
de-activated. In MODES 4, 5, and 6, there
is insufficient energy in the primary and
secondary sides to have an SLB or other
accident that would result in a release of
significant enough quantities of energy to
cause a cooldown of the RCS.

While the transmitters may experience
elevated ambient temperatures due to an
SLB, the trip function is based on rate of
change, not the absolute accuracy of the
indicated steam pressure. Therefore, the
Trip Setpoint reflects only steady state
instrument uncertainties.

(continued)
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APPLICABLE b. Turbine Trip and Feedwater Isolation-Steam
SAFETY ANALYSES, Generator Water Level-Hich Hioh (P-14)
LCO, and (continued)
APPLICABILITY

input to the control system requiring protection
function action. That is, a single failure-of a
channel providing input to the control system
does not result in the control system initiating
a condition requiring protection function action.
The Median Signal Selector performs this by not
selecting the channels indicating the highest or
lowest steam generator levels as input to the
control system.

Since no adverse control system action may now
result from a single, failed protection
instrument channel, a second random protection
system failure (as would otherwise be required by
Reference 4) need not be considered.

The transmitters (d/p cells) are located inside
containment. However, the events that this
Function protects against cannot cause a severe
environment in containment. Therefore, the Trip
Setpoint reflects only steady state instrument
uncertainties.

c. Turbine Trip and Feedwater Isolation-Safety
Injection

Turbine Trip and Feedwater Isolation is also
initiated by all Functions that initiate SI. The
Feedwater Isolation Function requirements for
these Functions are the same as the requirements
for their SI function. Therefore, the
requirements are not repeated in Table 3.3.2-1.
Instead Function 1, SI, is referenced for all
initiating functions and requirements.

Turbine Trip and Feedwater •solatipW' Functions must be
OPERABLE in MODES l and 2 Mand 3Wexcept when all
MFIVs, MFRVs, and associated bypass valves are closed
and de-activated or isolated by a closed manual valve
when the MFW System is in operation and the turbine
generator may be in operation. In MODESf' 4, 5,

(continued)
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APPLICABLE b. Auxiliary Feedwater-Steam Generator Water
SAFETY ANALYSES, Level-Low Low (continued)
LCO, and
APPLICABILITY threshold power level for zero seconds time delay

from 50% RTP to 0% RTP, through the Man Machine
Interface.

c. Auxiliary Feedwater-Safety Injection

An SI signal starts the motor driven and turbine
driven AFW pumps. The AFW initiation functions
are the same as the requirements for their SI
function. Therefore, the requirements are not
repeated in Table 3.3.2-1. Instead, Function 1,
SI, is referenced for all initiating functions
and requirements.

d. Auxiliary Feedwater-Loss of Offsite Power

A loss of offsite power to the RCP buses will be
accompanied by a loss of reactor coolant pumping
power and the subsequent need for some method of
decay heat removal. The loss of offsite power is
detected by a voltage drop on each 6.9 kV
shutdown board. Loss of power to either 6.9 kV
shutdown board will start the turbine driven AFW
pump to ensure that at least one SG contains
enough water to serve as the heat sink for
reactor decay heat and sensible heat removal
following the reactor trip. r-j

r(eqZZPk - ty' + lte ttv 5
Functions 6.a through 6.Aust be OPERABLE in MODES 1,
2, and 3 to ensure that the SGs remain the heat sink
for the reactor. SG Water Level - Low Low in any
operating SG will cause the motor driven AFW pumps to
start. The system is aligned so that upon a start of
the pump, water immediately begins to flow to the SGs.
SG Water Level -Low Low in any two operating SGs will
cause the turbine driven pumps to start. These

(continued)
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APPLICABLE c. Engineered Safety Feature Actuation System
SAFETY ANALYSES, Interlocks-Steam Generator Water Level-High
LCO, and High, P-14 (continued)
APPLICABILITY

The MFW pumps are tripped, feedwater isolation is
actuated, and the main and bypass feedwater
regulating valves are closed to prevent any
further addition of water to the SGs. The main
turbine is tripped to prevent carryover of
excessive moisture to the turbine, which would
damage the turbine. The reactor is tripped by
the turbine trip to prevent reactor power
increase due to excessive heat removal caused by
feedwater system malfunctions (Ref. 3). This
Function has previously been discussed as
Function 5.b.

This Function must be OPERABLE in MODES 1,&a4-2 ai 3
when the turbine generator and the MFW System may
be in operation. This Function does not have to
be OPERABLE in MODEQ 4, 5, or 6 because the
turbine generator is not in service.

The ESFAS instrumentation satisfies Criterion 3 of the NRC
Policy Statement.

ACTIONS In the event a channel's Trip Setpoint is found
nonconservative with respect to the Allowable Value, or the
transmitter, a rack module, or an SSPS module-is found
inoperable, then the Function that channel provides must be
declared inoperable and the LCO Condition entered for the
particular protection function affected. When the Required
Channels in Table 3.3.2-1 are specified (e.g., on a per
steam line, per loop, per SG, etc., basis), then the
Condition may be entered separately for each steam line,
loop, SG, etc., as appropriate.

A Note has been added in the ACTIONS to clarify the
application of Completion Time rules. The Conditions of
this Specification may be entered independently for each
Function listed on Table 3.3.2-1. The Completion Time(s) of

(continued)
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(continued)

C.1. C.2.1. and C.2.2 (continued)

within an additional 30 hours (42 hours total time). The
Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

The Required Actions are modified by a Note that allows one
train to be bypassed for up to 4 hours for surveillance
testing, provided the other train is OPERABLE. This
allowance is based on the reliability analysis assumption of
WCAP-10271-P-A (Ref. 7) that 4 hours is the average time
required to perform channel surveillance.

D.1, D.2.1, and 0.2.2

Condition D applies to:

* Containment Pressure-High;

* Pressurizer Pressure-Low;

* Steam Line Pressure-Low; and

* Steam Line Pressure-Negative Rate-High.

If one channel is inoperable, 6 hours are allowed to restore
the channel to OPERABLE status or to place it in the tripped
condition. Generally this Condition applies to functions
that operate on two-out-of-three.logic. Therefore, failure
of one channel places the Function in a two-out-of-two
configuration. One channel must be tripped to place the
Function in a one-out-of-three configuration that satisfies
redundancy requirements.

Th pressurizer ressure channel p 'ovide inputs to control
and rotection frctions. It is th efore neces ry to be
able sustain tw simultaneous chancel failures: one for
the in ating failu , which necessitates protecti system
actuation and one for he protection sy em in order to
satisfy the edundancy a control protect n independ ce
requirements. For this Fu tion, four prote tion channe
are provided. en one chan 1 fails, it must e placed
trip in order to eate the e ective one-out-o three logic
necessary to satis this requir ent.

Watts Bar-Unit 1
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ACTIONS G.1, G.2.1 and G.2.2 (continued)

required plant conditions from full power conditions in an
orderly manner and without challenging plant systems.
Placing the unit in MODE 4 removes all requirements for
OPERABILITY of the protection channels and actuation
functions. In this MODE, the plant does not have analyzed
transients or conditions that require the explicit use of
the protection functions noted above.

The Required Actions are modified by a Note that allows one
train to be bypassed for up to 4 hours for surveillance
testing provided the other train is OPERABLE. This
allowance is based on the reliability analysis (Ref. 7)
assumption that 4 hours is the average time required to
perform channel surveillance.

H. 11and H. 21. 1WIXQ

Condition H applies to the automatic actuation logic and
actuation relays for the Turbine Trip and Feedwater
Isolation Function.

This action addresses the train orientation of the SSPS and
the master and slave relays for this Function. If one train
is inoperable, 6 hours are allowed to restore the train to
OPERABLE status or the plant must be placed in MODE 3 within

.nd i^ Mdn q } the f lwILg 6 hour s. The Completion Time for restoring a
train to OPERABLF status is reasonable considering that
there is another train OPERABLE; and the low probability of
an event occurring during this interval. The allowed
Completion TimeSef- h- 4;-i2reasonable, based on operating
experience, to reach MOD lom full power conditions in an
orderly manner and without-challenging p~kr; systems. These
Functions are nj longer required in MODE(P.Y)Placing the
plant in MOD R2/,hqemoves all requirements'f5 OPERABILITY of
the protectio'h-cannels and actuation functions. In this
MODE, the plant does not have analyzed transients or
conditions that require the explicit use of the protection
functions noted above.

The Required Actions are modified by a Note that allows one
train to be bypassed for up to 4 hours for surveillance
testing provided the other train is OPERABLE. This
allowance i-s based on the reliability analysis (Ref. 7).

(continued)
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ACTIONS Hi continued)

assumption that 4 hours is the average time required to
perform channel surveillance.

t I~.lj Gus I .2,l 1k Ts 1

Condition I applies to SG Water Level -High High (P-14).

If one channel is inoperable, 6 hours are allowed to restore
one channel to OPERABLE status or to place it in the tripped
condition. If placed in the tripped condition, the Function
is then in a partial trip condition where one-out-of-two
logic will result in actuation. The 6 hour Completion Time
is justified in Reference 7. Failure to restore the
inoperable channel to OPERABLE status or place it in the
tripped condition within 6 hours req uires the plant to be
placed in MOD h t u rs The allowed an8
Completion Ti q asona u Te, b a llowed j
experience, to reach MODE i bm full power conditions in an
orderly manner and without challenging plant systems. In Altou"
MODE these Functin o longer required OPERABLE. ( hvs*

The Required Actions are modified by a Note that allows an
inoperable channel to be bypassed for up to 4 hours for
surveillance testing of other channels. The Note also
allows a channel to be placed in bypass for up to 4 hours
for testing of the bypassed channel. However, only one
channel may be placed in bypass at any one time. The
6 hours allowed to place the inoperable channel in the
tripped condition, and the 4 hours allowed for a second
channel to be in the bypassed condition for testing, are
justified in Reference 7.

J.1 and J.2

Condition J applies to the AFW pump start on trip of all MFW
pumps.

Ths action addresses the train orientation of the SSPS to
the auto start function of the AFW System on loss of all MFW
ms. The OPE LY o the , Ty7 b e assured by

allowing automatic start of the AFW System pumps. If a
channel is inoperable, 48 hours are allowed to return it-to

(continued)
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ACTIONS J.1 and J.2
(continued)

an OPERABLE status. If the function cannot be returned toan OPERABLE status, 6 hours are allowed to place the plant
in MODE 3. The allowed Completion Time of 6 hours is
reasonable, based on operating experience, to reach MODE 3from full power conditions in an orderly manner and without
challenging plant systems. In MODE 3, the plant does nothave any analyzed transients or conditions that require the
explicit use of the protection function noted above. The
allowance of 48 hours to return the train to an OPERABLE
status is justified in Reference 7.

K.1, K.2.1 and K.2.2

Condition K applies to RWST Level - Low Low Coincident with
Safety Injection and Coincident with Containment Sump
Level -High.

RWST Level -Low Low Coincident With SI and Coincident WithContainment Sump Level - High provides actuation ofswitchover to the containment sump. Note that this Function
requires the bs4tzabls to energize to perform their required

failure of up to two channels will not prevent
the operation of this Function. However, placing a failed
channel in the tripped condition could result in a premature
switchover to the sump, prior to the injection of the
minimum volume from the RWST. Placing the inoperable
channel in bypass results in a two-out-of-three logic
configuration, which satisfies the requirement to allow
another failure without disabling actuation of the
switchover when required. Restoring the channel to OPERABLE
status or placing the inoperable channel in the bypass
condition within 6 hours is sufficient to ensure that the
Function remains OPERABLE, and minimizes the time that the
Function may be in a partial trip condition (assuming the
inoperable channel has failed high). The 6 hour Completion
Time is justified in Reference 7. If the channel cannot bereturned to OPERABLE status or placed in the bypass
condition within 6 hours, the plant must be brought to
MODE 3 within the following 6 hours and MODE 5 within thenext 30 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging plant systems. In MODE 5, the plant

(continued)
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ACTIONS K.1, K.2.1 and K.2.2 (continued)

does not have any analyzed transients or conditions that
require the explicit use of the protection functions noted
above.

The Required Actions are modified by a Note that allows
placing a second channel in the bypass condition for up to
4 hours for surveillance testing. The total of 12 hours to
reach MODE 3 and 4 hours for a second channel to be bypassed
is acceptable based on the results of Reference 7.

L.1, L.2.1 and L.2.2

Condition L applies to the P-li interlock.

With one channel inoperable, the operator must verify that
the interlock is in the required state for the existing unit
condition. This action manually accomplishes the function
of the interlock. Determination must be made within 1 hour.
The 1 hour Completion Time is equal to the time allowed by
LCO 3.0.3 to initiate shutdown actions in the event of aI complete loss of ESFAS function. If the interlock is not in
the required state (or placed in the required state) for the
existing plant condition, the plant must be placed in MODE 3
within the next 6 hours and MODE 4 within the following
6 hours. The allowed Completion Times are reasonable, based
on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging plant systems. Placing the plant in
MODE 4 removes all requirements for OPERABILITY of these
interlocks.

X M. I -and M. 2,1 oJ- PA

Condition M applies to the P-14 interlock.

The actions for Condition M are identical to those for
Fu Condition L,

toen be EP~rRt-E--tn--i8OE- . Therefore, shutdown to MODE 3
within 7 hourspis required if interlock status cannot be
yverified within 1 hour. The Completion Times are
reasonable, based on operating experience, to reach the

(continued)
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ACTIONS \-- M.1 and-M °-(continued)

required MODE from full power in an orderly manner and
without challenging plant systems.

N.1.l, N.1.2 and N.2

Condition N is applicable to the SG Water Level Low-Low
Function.

A known channel inoperable, must be restored to OPERABLE
status, or placed in the tripped condition within 6 hours.
Placing the channel in the tripped condition results in a
partial trip condition requiring only one out of two logic
for actuation of the two out of three trip. The 6 hours
allowed to place the inoperable channel in the tripped
condition is justified in Reference 7.

If a channel fails, it is placed in the tripped condition
and does not affect the TTD setpoint calculations for the
remaining OPERABLE channels. It is then necessary for the
operator to force the use of the shorter TTD Time Delay by
adjustment of the single SG time delay calculation (Ts) to
match the multiple SG time delay calculation (TM) for the
affected protection set, through the Man-Machine Interface.

If the inoperable channel cannot-be restored or placed in
the tripped condition within the specified Completion Time,
the plant must be placed in MODE 3 within the following 6
hours and MODE 4 within the next 6 hours. The allowed
Completion Times are reasonable, based on operating
experience, to place the plant in MODE 3 from MODE 1 full
power conditions in an orderly manner and without
challenging plant systems.

The Required Actions have been modified by a Note that
allows the inoperable channel to be bypassed for up to 4
hours for surveillance testing of other channels. The Note
also allows a channel to be placed in bypass for up to 4
hours for testing of the bypassed channel. However, only
one channel may be placed in bypass at any one time. The 4-
hour time limit is justified in Reference 7.

(continued)
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SURVEILLANCE SR 3.3.2.2 (continued)
REQUIREMENTS

are tested for each protection function. In addition, the
master relay coil is pulse tested for continuity. This
verifies that the logic modules are OPERABLE and that there
is an intact voltage signal path to the master relay coils.
The timi allsowedfor thc testing (4 hours) and the Frequency
c -- ju4tified in RFeteee 7. o0 Pvtt -o O s

S~~~ 1ASS .. ale.b- + re A.tlD inaJn½ oeerCm -fl) e4~LcC~zZtsts dfs in-,,,,4e rc;t;:a h t6

SR 3.3.2.3 r.'

SR 3.3.2.3 is the performance of a MASTER RELAY TEST. The
MASTER RELAY TEST is the energizing of the master relay,
verifying contact operation and a low voltage continuity
check of the slave relay coil. Upon master relay contact
operation, a low voltage is injected to the slave relay
coil. This voltage is insufficient to pick up the slave
relay, but large enough to demonstrate signal path
continuity. This test is performed every 31 days on a
STAGGERED TEST BASIS. The time allewed 4-for thc testing

(4 hours) and the 3diveilldrIce interval ar-e julsttfed --T F'eelE .- ;F-eiq-e is a&Jev.4 &Qki o"e ^v Hop&,A.'cap e{/LCW 5wl< LI;z- he;%l- n bfer.rQh- 1his4v at

SR 3.3.2.4

SR 3.3.2.4 is the performance of a COT.

A COT is performed on each required channel to ensure the
entire channel will perform the- intended Function.
Setpoints must be found within the Allowable Values
specified in Table 3.3.1-1.

The difference between the current "as found" values and the
previous test "as left" values must be consistent with the
drift allowance used in the setpoint methodology. The
setpoint shall be left set consistent with the assumptions
of the current unit specific setpoint methodology.

The "as found" and "as left" values must also be recorded
and reviewed for consistency with the assumptions of the
surveillance interval extension analysis (Ref. 7) when
applicable.

The Frequency of 92-days is justified in Reference 7/. tt
FAtg- n . f-re. £qqeoc -r fo~ho n ~v4Pe! In, Reeeu I

(continued)
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SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.2.5

SR 3.3.2.5 is the performance of a SLAVE RELAY TEST. The
SLAVE RELAY TEST is the energizing of the slave relays.
Contact operation is verified in one of two ways. Actuation
equipment that may be operated in the design mitigation MODE
is either allowed to function, or is placed in a condition
where the relay contact operation can be verified without
operation of the equipment. Actuation equipment that may
not be operated in the design mitigation MODE is prevented
from operation by the SLAVE RELAY TEST circuit. For this
latter case, contact operation is verified by a continuity
check of the circuit containing the slave relay. This test
is performed every 92 days. The timz allcwcd foG the
testing (4 hours) and the Frieg-pc- arc jutified
ResFeien.e: 7. -fi eXvtic, 1^6 OF. e a .perenwc, ,

CO-'S'4wel-iA5 i,#S4rSy-ea el'K Rfa Q^T 52
This SR is modified by a Note, which states that performance
of this test is not required for those relays tested by SR
3.3.2.7.

SR 3.3.2.6

SR 3.3.2.6 is the performance of a TADOT every 92 days.
This test is a check of the Loss of Offsite Power (Function
6.d), and AFW Pump Suction Transfer on Suction Pressure -Low
for motor driven and turbine driven pumps (Functions 6.f and
6.g respectively). Cac (1c S ested I

<including-, the mas t er treaynoisfe Icy,

The SR is modified by a Note that excludes verification of
setpoints for relays. Relay setpoints require elaborate
bench calibration and are verified during CHANNEL
CALIBRATION. The Frequency is justif4id in-R flefe tiz -7

jS s (aseo 14LSk pfopSoAX -tper-iencz, CksArde; iAiiS+t~,.

SR 3.3.2.7

SR 3.3.2.7 is the performance of a SLAVE RELAY TEST for
slave relays K603A, K603B, K604A, K604B, K609A, K609B,
K625A, and K625B. The SLAVE RELAY TEST is the energizing of
the slave relays. Contact operation is verified in one of
two ways. Actuation equipment which may be operated in the
design mitigation MODE is either allowed to function or is

(continued)
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BASES

SURVEILLANCE SR 3.3.2.7 (continued)
REQUIREMENTS

(continued) placed in a condition where the relay contact operation can
be verified without operation of the equipment. Actuation
equipment which may not be operated in the design mitigation
MODE is prevented from operation by the slave relay test
circuit.

For this latter case, contact operation is verified by a
continuity check of the circuit containing the slave relay.
This test is performed every 18 months. The th1 e dlluwed
-forthe testing (4 hours) is justified in RA forlnco 7-. The
Frequency is justified by TVA correspondence to the NRC,
dated November 9, 1984( IQp P G SK rtt-js K V 7A) kzittCc.

SR 3.3.2.8

SR 3.3.2.8 is the performance of a TADOT. This test is a
check of the Manual Actuation Functions and AFW pump start
on trip of all MFW pumps. It is performed every 18 months.,
Each Manual Actuation Function is tested up to, and
including, the master relay coils. In some instances, the
test includes actuation of the end device (i.e., pump
starts, valve cycles, etc.). equency

'ifesc2l Cot 4 vsit ofer>z tinr>6L as k59#

~;@L fat jP,C_1 mg AXIS ccidt.

SR 3.3.2.9

SR 3.3.2.9 is the performance of a CHANNEL CALIBRATION.

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor.
The test verifies that the channel responds to measured
parameter within the necessary range and accuracy.

CHANNEL CALIBRATION measurement and setpoint error
determination and readjustment must be performed consistent
with the assumptions of the Watts Bar setpoint methodology.
The difference between the current "as found" values and the
previous test "as left" values must be consistent with the
drift allowance used in the setpoint methodology.

(continued)
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BASES

SURVEILLANCE SR 3.3.2.9 (continued)
REQUIREMENTS

The Frequency of 18 months is based on the assumption of an
18 month calibration interval in the determination of the
magnitude of equipment drift in the setpoint methodology.

This SR is modified by a Note stating that this test should
include verification that the time constants are adjusted to
the prescribed values where applicable.

SR 3.3.2.10

This SR ensures the individual channel ESF RESPONSE TIMES
are less than or equal to the maximum values assumed in the
accident analysis. Response Time testing acceptance
criteria are included in Technical Requirements Manual,
Section 3.3.2 (Ref. 8). Individual component response times
are not modeled in the analyses. The analyses model the
overall or total elapsed time, from the point at which the
parameter exceeds the Trip Setpoint value at the sensor, to
the point at which the equipment in both trains reaches the
required functional state (e.g., pumps at rated discharge
pressure, valves in full open or closed position).

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

ESF RESPONSE TIME tests are conducted on an 18 month
STAGGERED TEST BASIS. Testing of the final actuation
devices, which make up the bulk of the response time, is
included in the testing of each channel. The final
actuation device in one train is tested with each channel.
Therefore, staggered testing results in response time
verification of these devices every 18 months. The 18 month
Frequency is consistent with the typical refueling cycle and

(continued)
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SURVEILLANCE
REQUIREMENTS

oi~fLJ 4 0A- XclJes

J\Jr6n3 -4T A'DOr TkL.

SR 3.3.2.10 (continued)

is based on unit operating experience, which shows that
random failures of instrumentation components causing
serious response time degradation, but not channel failure,
are infrequent occurrences.

This SR is modified by a Note that clarifies that the
turbine driven AFW pump is tested within 24 hours after
reaching 1092 psig in the SGs.

SR 3.3.2.11

SR 3.3.2.11 is the performance of a TADOT as described in
SR 3.3.2.8, except that it is performed for the P-4 Reactor
Trip Interlock, and the Frequency is once per RTB cycle.
This Frequency is based on operating experience
demonstrating that undetected failure of the P-4 interlock
sometimes occurs when the RTB is cycled.

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

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

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

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

5. Code of Federal Regulations, Title 10, Part 50.49,
"Environmental Qualification of Electrical Equipment
Important to Safety for Nuclear Power Plants."

6. WCAP-12096, Rev. 5, "Westinghouse Setpoint Methodology
for Protection System, Watts Bar 1 and 2," May 1993.

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

CoTR vaowo svgilck a o! Avc# - (ervcnt rinue
A- St 65}tered,9Gt Fat>; Ac-t^~si^)" (continued)
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REFERENCES 8. Watts Bar Technical Requirements Manual, Section
(continued) 3.3.2, "Engineered Safety Feature Response Times."

I _ -

ICS vveS11jA5As Lot4, TV TUA (VJAT--P 8<
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BASES

BACKGROUND * Determine whether other systems important to safety
(continued) are performing their intended functions;

* Provide information to indicate the operation of
individual safety systems and other plant systems.
These variables are to help the operator make
appropriate decisions in using the individual systems
in mitigating the consequences of an accident.

* Provide information to the operators that will enable
them to determine the likelihood of a gross breach of
the barriers to radioactivity release; and

* Provide information regarding the release of
radioactive materials to allow for early indication of
the need to initiate action necessary to protect the
public, and to estimate the magnitude of any impending
threat.

These key variables are identified by the unit specific
Regulatory Guide 1.97 analyses (Ref. 1). These analyses
identify the unit specific Type A variables and provide
justification for deviating from e NRC propose list of Corset
Category I variables.

The specific instrument Functions listed in Table 3.3.3-1
are discussed in the LCO section. -z

APPLICABLE The PAM instrumentation ensures the operability of
SAFETY ANALYSES Regulatory Guide 1.97 Type A and Category I variables so

that the control room operating staff can:

* Perform the diagnosis specified in the emergency
operating procedures (these variables are restricted
to preplanned actions for the primary success path of
DBAs e.g., loss of coolant accident (LOCA));

* Take the specified, pre-planned, manually controlled
actions, for which no automatic control is provided,
and that are required for safety systems to accomplish
their safety function;

(continued)
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BASES

LCO 3, 4. Reactor Coolant System (RCS) Hot and Cold Lea -
Temperatures (continued)

RCS hot and cold leg temperatures are used-to
determine RCS subcooling margin. RCS subcooling
margin and/or reactor vessel water level is used to
make decisions to terminate Safety Injection (SI), if
still in progress, or reinitiate SI if it has been
stopped. RCS subcooling margin is also used for unit
stabilization and cooldown control.

In addition, RCS cold leg temperature is used in
conjunction with RCS hot leg temperature to verify the
unit conditions necessary to establish natural
circulation in the RCS.

Reactor outet emperature inputs to the Reactor ripOD-2 System are provided by one fast response resistance I
element adascte rnmte inehlop Then
channels provide indication over a range of 500F to ]
7000F.

5. Reactor Coolant System Pressure (Wide Range)

RCS wide range pressure is a Category I variable
provided for verification of core cooling and RCS
integrity long term surveillance.

Wide-range RCS loop pressure is measured by pressure
transmitters with a span of 0-3000 psig. -Re4dup4-t

( S 8monitoring capability is provided by two trains ot
instrumentation. Control room indications are
provided by panel meters.and through thriedNgt'
core c..ix~lngmoeLritng f(ICCM) pli3~a dis+1lay.

RCS pressure is used to verify delivery of SI flow to
RCS from at least one train when the RCS pressure is
below the pump shutoff head. RCS pressure is also
used to verify closure of manually closed spray line
valves and pressurizer power operated relief valves
(PORVs).

In addition to these verifications, RCS pressure is
used for determining RCS subcooling margin. RCS
subcooling margin will allow termination of SI, if

(continued)
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LCO 9. Containment Pressure (Wide Range)
(continued)

Containment Pressure (Wide Range), a non-Type A
Category I variable, is provided for verification of
RCS and containment OPERABILITY. -

Containment Pressure instrumentation consists of two
g -r1\yv recorded 44aaa4-9s on separate power supplies with a

rangeof_ -5 to +60 psig.

Containment pressure is used to monitor containment
pressure during an accident.

10. Containment Pressure (Narrow Range)

Containment Pressure (Narrow Range) is provided to
determine margin to containment design pressure. The
narrow range monitors are also used to monitor
containment conditions following a break inside
containment and verify if the accident is properly
controlled. The narrow range instrumentation has a
range of -2 to +15 psi/o.

5
11. Containment Isolation Valve Position

c.t oA CIV Positia0is provided for verification of
_- - inment OPERABILITY, and Phase A and Phase BGW's^ j isolation.

When used to verify Phase A and Phase B isolation, the
important information is the status of the containmentD1 penetrations. The LCO requires one position indicator
for each active CIV. This is sufficient to
redundantly verify the isolation status of each
isolable penetration either via indicated status of
the active valve and prior knowledge of a passive
valve, or via system boundary status. If a normally
active CIV is known to be closed and deactivated,
position indication is not needed to determine status.
Therefore, the position indication for valves in this
state is not required to be OPERABLE. This Function
is on a per valve basis and Condition A is entered
separately for each inoperable valve indication.

(continued)

Watts Bar-Unit 1 B 3.3-123 MAn f n tAno
IImix U U IJU4



PAM Instrumentation
B 3.3.3

BASES

LCO 11. Containment Isolation Valve Position (continued)

A Note to the Required Channels states that the
Function is not required for isolation valves whose
associated penetration is isolated by at least one
closed and deactivated automatic valve, closed manual
valve, blind flange, or check valve with flow through
the valve secured.

12. Containment Radiation (High Range)

Containment Radiation is provided to monitor for the
potential of significant radiation releases and to
provide release assessment for use by operators in
determining the need to invoke site emergency plans.

Containment radiation level is used to determine if a
loss of reactor coolant or secondary coolant has
occurred.

13. Hydrogen Monitors

Hydrogen Monitors, a non-Type A Category I variable,
are provided to detect high hydrogen concentration
conditions that represent a potential for containment
breach from a hydrogen explosion. This variable is
also important in verifying the adequacy of mitigating
actions.

Hydrogen concentration is also used to determine
whether or not to start the hydrogen recombiners.
Containment hydrogen instrumentation consists of two
'-'h-ansne- on separate power supplies with a range of 0-
10% (by volume) hydrogen concentration.

14. RCS Pressurizer Level

Pressurizer Level is one factor used to determine
whether to terminate SI, if still in progress, or to
reinitiate SI if it has been stopped. Knowledge of
pressurizer water level is also used to verify the

-_ (continued)
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14. RCS Pressurizer Level (continued)

unit conditions necessary to establish natural
circulation in the RCS and to verify that the unit is
maintained in a safe shutdown condition.

Pressurizer Level instrumentation consists of the
three differential pressure transmitters and
associated instrumentation used to measure pressurizer
level. The channels provide indication over the
entire distance between taps.

15, 16. Steam Generator Water Level

17.

SG Water Level is provided to monitor operation of
decay heat removal via the SGs. The non-Type A
Category I indication of SG level is the wide range
level instrumentation.

Temperature compensation of th4svindication is
performed manually by the operator. The indication is
cold calibrated. The uncompensated level signal is
input to both the plant computer and the Emergency
Response Facility Display System (ERFDS) computer for
control room indications.

Steam generator level (Narrow Range) may be used to
help identify the ruptured steam generator following a
tube rupture and verify that the intact steam
generators are an adequate heat sink for the reactor.
Narrow range steam generator level is also needed to
make a determination on the nature of the accident in
progress, e.g., verify a steam generator tube rupture.
Narrow range steam generator water level is used when
verifying plant conditions for termination of SI
during secondary plant high energy line breaks outside
containment.

W 9l Sau |4-o

AFW Valve Status

The status of each AFW Svalve is monitored with non-
Type A Category I indication in the control room.
There-is on channel pe; valve which indEoate fully

t- am Laopen or fully closed position for each vat44L

(continued)
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LCO 17. AFW Valve Status (continued)

(RD (- -' AFW valve status is monitored to give verification to
the operator that automatic transfer to EssQntial RazR
-Cooi--4a~t~e~r,/ERC~y has taken place.

18, 19, 20, 21. Core Exit Temperature

Core Exit Temperature is provided for verification and
long term surveillance of core cooling.

The ICCM is used to monitor the core exit
thermocouples. There are two isolated systems, with
each system monitoring at least four thermocouples per
quadrant. The plasma display gives the average
quadrant value, the high value, and the low value.

Control room indications are provided through the ICCM
plasma display, which is the primary indication used
by the operator during an accident. Therefore, the
accident monitoring specification deals specifically
with this portion of the instrument channel. Core
Exit Temperature is used to determine whether to
terminate SI, if still in progress, or to reinitiate
SI if it has been stopped. Core Exit Temperature is
also used for unit stabilization and cooldown control.

Two OPERABLE channels of Core Exit Temperature are
required in each quadrant to provide indication of
radial distribution of the coolant temperature rise
across representative regions of the core. Power
distribution symmetry was considered in determining
the specific number and locations provided for
diagnosis of local core problems. Therefore, two
randomly selected thermocouples are not sufficient to
meet the two thermocouples per channel requirement in
any quadrant. The two thermocouples in each channel
must meet the additional requirement that one is
located near the center of the core and the other near
the core perimeter, such that the pair of Core Exit
Temperatures indicate the radial temperature gradient
across their core quadrant. Two sets of two
thermocouples ensure a single failure will not disable
the ability to determine the radial temperature
gradient.

(continued)
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APPLICABILITY likelihood of an event that would require PAM
(continued) instrumentation is low; therefore, the PAM instrumentation

is not required to be OPERABLE in these MODES.

ACTIONS Note 1 has been added in the ACTIONS to exclude the MODE
change restriction of LCO 3.0.4. This exception allows
entry into the applicable MODE while relying on the ACTIONS
even though the ACTIONS may eventually require unit
shutdown. This exception is acceptable due to the passive
function of the instruments, the operator's ability to
respond to an accident using alternate instruments and
methods, and the low probability of an event requiring these
instruments.

Note 2 has been added in the ACTIONS to clarify the
application of Completion Time rules. The Conditions of
this Specification may be entered independently for each
Function listed on Table 3.3.3-1. The Completion Time(s) of
the inoperable channel(s) of a Function will be tracked
separately for each Function starting from the time the
Condition was entered for that Function.

A.1

Condition A applies when one or more Functions have one
required channel that is inoperable. Required Action A.1
requires restoring the inoperable channel to OPERABLE status
within 30 days. The 30 day Completion Time is based on
operating experience and takes into account the remaining
OPERABLE channel (or in the case of a Function that has only
one required channel, other non-Regulatory Guide 1.97
instrument channels to monitor the Function), the passive
nature of the instrument (no critical automatic action is
assumed to occur from these instruments), and the low
probability of an event requiring PAM instrumentation during
this interval.

Condition A is modified by a Note that excludes single
channel Function+27.

(continued)
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ACTIONS B.1
(continued)

Condition B applies when the Required Action and associated
Completion Time for Condition A are not met. This Required
Action specifies initiation of actions in Specification
5.9.2.c, "Special Reports," which require a written report,
approved by the Plant Operations Review Committee, to be
submitted to the NRC immediately. This report discusses the
results of the root cause evaluation of the inoperability
and identifies proposed restorative actions. This action is
appropriate in lieu of a shutdown requirement since
alternative actions are identified before loss of functional
capability, and given the likelihood of unit conditions that
would require information provided by this instrumentation.

C.1

Condition C applies when one or more Functions have two
inoperable required channels (i.e., two channels inoperable
in the same Function). Condition C also applies to single
channel Function 27 when the one required channel is
)operae. Required Action C.1 requires restoring one

channel in the Function(s) to OPERABLE status within 7 days.

The Completion Time of 7 days is based on the relatively low
probability of an event requiring PAM instrument operation
and the availability of alternate means to obtain the
required information. Continuous operation with two
required channels inoperable in a Function or the single
required channel inoperable in the single channel Functions
is not acceptable because the alternate indications may not
fully meet all performance qualification requirements
applied to the PAM instrumentation. Therefore, requiring
restoration of one inoperable channel of the Function limits
the risk that the PAM Function will be in a degraded
condition should an accident occur. Condition C is modified
by a Note that excludes hydrogen monitor channels.

D.1

Condition D applies when two hydrogen monitor channels are
inoperable. Required Action D.1 requires restoring one
hydrogen monitor channel to OPERABLE status within 72 hours.

(continued)
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ACTIONS D.1 (continued)

The 72 hour Completion Time is reasonable based on the
backup capability of the Post Accident Sampling System to
monitor the hydrogen concentration for evaluation of core
damage and to provide information for operator decisions.
Also, it is unlikely that a LOCA (which would cause core
damage) would occur during this time.

E.1

Condition E applies when the Required Action and associated
Completion Time of Condition C or D are not met. Required
Action E.1 requires entering the appropriate Condition
referenced in Table 3.3.3-1 for the channel immediately.
The applicable Condition referenced in the Table is Function
dependent. Each time an inoperable channel has not met any
Required Action of Condition C or D, and the associated
Completion Time has expired, Condition E is entered for that
channel and provides for transfer to the appropriate
subsequent Condition.

F.1 and F.2

If the Required Action and associated Completion Time of
Conditions C or D are not met and Table 3.3.3-1 directs
entry into Condition F, the plant must be brought to a MODE
where the requirements of this LCO do not apply. To achieve
this status, the plant must be brought to at least MODE 3
within 6 hours and MODE 4 within 12 hours.

The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions
from full power conditions in an orderly manner and without
challenging plant systems.

G.1

At th-is unit, alternate means of monit eactor Vesse
Water Level and Containment Area Radiatin a"&ve boon *
developed and tested. Th/sF .lternate means may be
temporarily installed if the normal PAM channel cannot be
restored to OPERABLE status within the allotted time. If

(continued)
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SURVEILLANCE SR 3.3.3.1 (continued)

As specified in the SR, a CHANNEL CHECK is only required for
those channels that are normally energized.

The Frequency of 31 days is based on operating experience
that demonstrates that channel failure is rare. The CHANNEL
CHECK supplements less formal, but more frequent, checks of
channels during normal operational use of the displays
associated with the LCO required channels.

SR 3.3.3.2

A COT is performed on each hydrogen monitor every 184 days
to ensure the entire channel will perform the intended
function. The 184 day Frequency is based on the known
reliability of the hydrogen monitors, and has been shown to
be acceptable through operating experience.

SR 3.3.3.3

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor.
The test verifies that the channel responds to measured
parameter with the necessary range and accuracy. This SR is
modified buff Notehm excludes neutron detectors. The
calibration method for neutron detectors is specified in the
Bases of LCO 3.3.1, "Reactor Trip System (RTS)
Instrumentation."+ The Frequency is based on operating
experience and consistency with the typical industry
refueling cycle.

-a

REFERENCES 1. NUREG-0847, Safety Evaluation Report, Supplement
Number 9, June 16, 1992, Section 7.5.2, "Post Accident
Monitoring System."

2. Regulatory Guide 1.97, Revision 2, December 1980,
"Instrumentation for Light-Water-Cooled Nuclear Power
Plants to Assess Plant and Environs Conditions During
and Following an Accident."

(continued)
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INSERT 7

Note 2 states that the CHANNEL CALIBRATION for the Containment Lower Compartment
Atmospheric Temperature RTD consists of only a functional verification of RTD
output. Note 3 indicates that Functions 11 and 17 (valve position indicators) are
excluded from the CHANNEL CALIBRATION.

INSERT 8

SR 3.3.3.4

SR 3.3.3.4 is the performance of a TADOT. This test is performed every 18 months.
The test checks operation of the containment isolation valve position indicators and
ERCW to AFW valve position indicators. The Frequency is based on the known
reliability of the indicators and has been shown to be acceptable through operating
experience.

This SR has been modified by two Notes. Note 1 excludes verification of setpoints
for the valve position indicators. Note 2 indicates that this SR is only applicable
to Functions 11 and 17, which are the only Functions with valve position indicators.



Remote Shutdown System
B 3.3.4

B 3.3 INSTRUMENTATION

B 3.3.4 Remote Shutdown System

BASES

BACKGROUND The Remote Shutdown System provides the control room
operator with sufficient instrumentation and controls to
place and maintain the unit in a safe shutdown condition
from a location other than the control room. This
capability is necessary to protect against the possibility
that the control room becomes inaccessible. A safe shutdown
condition is defined as MODE 3. With the unit in MODE 3,
the Auxiliary Feedwater (AFW) System and the steam generator
(SG) safety valves or the SG atmospheric dump valves (ADVs)
can be used to remove core decay heat and meet all safety
requirements. The long term supply of water for the AFW
System and the ability to borate the Reactor Coolant System
(RCS) from outside the control room allows extended
operation in MODE 3. Alsa. CzK-m,,eA&c.A pSrc.voAnd pr5si-O$

+tot p~ourin-_ltc~Oh prn-'Je .-sSV-0Qu ASAY St C.1-p4kt~lt; ^

If the control room becomes inaccessible, the operators can
establish control in the auxiliary control room, and place
and maintain the unit in MODE 3. Not all controls and
necessary transfer switches are located in the auxiliary
control room. Some controls and transfer switches will have
to be operated locally at the switchgear, motor control
panels, or other local stations. The unit automatically
reaches MODE 3 following a unit shutdown and can be
maintained safely in MODE 3 for an extended period of time.

The OPERABILITY of the remote shutdown control and
instrumentation functions ensures there is sufficient
information available on selected unit parameters to place
and maintain the unit in MODE 3 should the control room k
become inaccessible. sho i + 9Q- e; -V to n-ktaf n, de

cfi) tCk\Vi- hit 7t;4ul i4ts+ 2e0 SrQJR QAisoo~
iv"p'O 4 4-1- :tyED , ,

APPLICABLE
SAFETY ANALYSES

The Remote Shutdown System is required to provide
at appropriate locations outside the control room
capability to promptly shut down and maintain the
safe condition in MODE 3.

equipment
with a
unit in a

The criteria governing the design
requirements of the Remote Shutdown System are located in
10 CFR 50, Appendix A, GDC 19 (Ref. 1).

(continued)

Watts Bar-Unit 1 MAR 3 0 1993B 3.3-135



Remote Shutdown System
B 3.3.4

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

LCO

The Remote Shutdown System is considered an important
contributor to the reduction of unit risk to accidents and
as such it has been retained in the Technical Specifications
as indicated in the NRC Policy Statement.

The Remote Shutdown System LCO provides the OPERABILITY
requirements of the instrumentation and controls necessary
to place and maintain the unit in MODE 3 from a location
other than the control room. The instrumentation and
controls typically required are listed in Table 3.3.4-1 in
the accompanying LCO.

OPERABLE channels required depends upon the plant licensing
basis as described in the NRC Watts Bar Safety Evaluation

\::-J S Report (SER). Generally, two divisions are required
OPERABLE. However, only one channel per a given Function is
required-if the plant has justified such a design, and NRC's
SER accepted the justificatio

The controls, instrumentation, and transfer switches areS ,required for:

lo e A . Core reactivity control (initial and long term);

S 8 s P *. RCS pressure control;

- * Decay heat removal via the AFW System and the SG
safety valves or SG ADVs;

0 * RCS inventory control via charging flow; and

(' 45. . I * Safety support systems for the above Functions, d
" Hn otincluding service water, component cooling water,land

vL CVX" onsite power, including the diesel generators.

A Function of a Remote Shutdown System is OPERABLE if all
instrument and control channels needed to support the Remote

OV5 n R Shutdown System Function are OPERABLE.* In some case
\itsSJ Tae i3.v±-1 \ Table 3.3.4-1 may indicate that the required information or

are reqI>IN"-S acontrol capability is available from several alternate
C; eae ^sources. In these cases, the Function is OPERABLE as long

- - (continued)
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Remote Shutdown System
B 3.3.4

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.4.4

SR 3.3.4.4 is the performance of a TADOT every 18 months.
This test should verify the OPERABILITY of the reactor trip
breakers (RTBs) open and closed indication on the remote
shutdown panel, by actuating the RTBs. J7ine FrequencyCofof

* X, L Ki 5 L, < equency is based upon
operating experience and consistency with the typical
industry refueling outage.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, "General Design Criteria 19, "Control
Room."

L
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LOP DG Start Instrumentation
B 3.3.5

O B 3.3 INSTRUMENTATION

B 3.3.5 Loss of Power (LOP) Diesel Generator (DG) Start Instrumentation

BASES

BACKGROUND The DGs provide a source of emergency power when offsite
power is either unavailable or is insufficiently stable to
allow safe unit operation. Undervoltage protection will
generate an LOP start if a loss of voltage or degraded
voltage condition occurs in the switchyard. There are four
LOP start signals, one for each 6.9 kV shutdown board.

Three degraded voltage relays (one per phase) are provided
on each 6.9 kV Shutdown Board-for detecting a sustained
undervoltage condition. The relays are combined in a
two-out-of-three logic configuration to generate a supply
breaker trip signal if the voltage is below 98% for 6
seconds (nominal). Additionally, three undervoltage relays
(one per phase) are provided on each 6.9 kV Shutdown Board
for the purpose of detecting a loss of voltage condition.
These relays are combined in a two-out-of-three logic to
generate a supply breaker trip signal if the voltage is
below 87% for G.-J toJe0. seconds.

Once the supply breakers have been opened, either one of two
induction disk type relays, which have a voltage setpoint of
70% of 6.9 kV (nominal, decreasing) and an internal time
delay of 0.5 seconds at zero volts, will start the diesel
generator. Four additional induction disk type relays, in a
logic configuration of one-of-two taken twice which have a
voltage setpoint of 70% of 6.9.kV (nominal, decreasing) and
an internal time delay of 3 seconds, at zero volts, will
initiate load shedding of the 6.9 kV and 480 V shutdown
boards and close the 480 V shutdown board current limiting
reactor bypass breaker. The LOP start actuation is
described in FSAR Section 8.3, "Onsite (Standby) Power
System" (Ref. 1).

Trip Setpoints and Allowable Values

The Trip Setpoints used in the relays and timers are based
on the analytical limits presented in TVA calculation
WPE2119202001 (Ref. 3). The selection of these Trip
Setpoints is such that adequate protection is provided when

(continued)
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Containment Vent Isolation Instrumentation
B 3.3.6

B 3.3 INSTRUMENTATION

B 3.3.6 Containment Vent Isolation Instrumentation

BASES

BACKGROUND Containment Vent Isolation Instrumentation closes the
containment isolation valves in the Containment Purge
System. This action isolates the containment atmosphere
from the environment to minimize releases of radioactivity
in the event of an accident. The Ceatain-le tkPurge System
may be in use during reactor operation and with the reactor Redr-
shutdown.

Containment vent isolation lso initiates on aauomatic
safety injection (SI) sign by manual actuatione-o Phda5se 0A

-Is t The Bases for LCO 3.3.2, "Engineered Safety
Feature Actuation System (ESFAS) Instrumentation," discuss
these-.o modes of initiation.

Redundant and independent gaseous radioactivity monitors
measure the radioactivity levels of the containment purge
exhaust, each of which will initiate its associated train of
automatic Containment Vent Isolation upon detection of high
gaseous radioactivity.

1\_W The Purge System has inner and outer containment isolation
valves in its supply and exhaust ducts.-FThe Contai-nime-nZT - L

rPr-Svemmy ein use durinq reactor operati=_an W -n wih
\thereatorshudow-J~h~isystem is described in the Bases

Containment Isolation Valves. e
..Purge Exhaust Radiation Monitoring,

Instrumentation isolates the containment atmosphere from the
environment to minimize releases of radioactivity in the 1

APPLICABLE The safety analyses assume that the containment remain -

SAFETY ANALYSES intact with penetrations unnecessary for core cooling 0
isolated early in the event, within approximatel
60 seconds. IThe contain'ment iso lation vavsfrte g

L Purge System close within Ahseconds following
@g4 acti r u an i-elatio-n zi-gral. The containment vent

isolation radiation monitors act as backup to the SI signal
to ensure closing of the purge air system supply and exhaust
valves. They are also the primary means for automatically

h (continued)
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Containment Vent Isolation Instrumentation
B 3.3.6

BASES

LCO 2. Automatic Actuation Logic and Actuation Relays
(continued)

MODES and specified conditions for the containment
vent isolation portion of the SI Function is different
and less restrictive than those for the SI role. If
one or more of the SI Functions becomes inoperable in
such a manner that only the Containment Vent Isolation
Function is affected, the Conditions applicable to the
SI Functions need not be entered. The less
restrictive Actions specified for inoperability of the
Containment Vent Isolation Functions specify
sufficient compensatory measures for this case.

3. Containment Radiation

The LCO specifies two required channels of radiation
monitors to ensure that the radiation monitoring
instrumentation necessary to initiate Containment Vent
Isolation remains OPERABLE.

For sampling systems, channel OPERABILITY involves
more than OPERABILITY of the channel electronics.
OPERABILITY may also require correct valve lineups and

X_ sample pump operation, as well as detectorcm, OPERABILITY, if these supporting features are
necessary for trip to occur under the conditions

i W e assumed by the safety analyses.
4

-4. Safety Injection (SI)

Refer to LCO 3.3.2, Function 1, for all initiating
Functions and requirements.

APPLICABILITY The Manual Initiation, Automatic Actuation Logic and
Actuation Relays, Safety Injection, and Containment
Radiation Functions are required OPERABLE in MODES 1, 2, 3,
and 4, and during CORE ALTERATIONS or movement of irradiated
fuel assemblies within containment. Under these conditions,
the potential exists for an accident that could release
fission product radioactivity into containment. Therefore,

(continued)
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INSERT 4

Only the Allowable Value is specified for the Containment Purge Exhaust Radiation
Monitors in the LCO. The Allowable Value specified is more conservative than the
analytical limit assumed in the safety analysis in order to account for instrument
uncertainties appropriate to the trip function. The actual nominal Trip Setpoint is
normally still more conservative than that required by the Allowable Value. If the
measured setpoint does not exceed the Allowable Value, the radiation monitor is
considered OPERABLE.



Containment Vent Isolation Instrumentation

Containment Vent Isolation Instrumentation
B 3.3.6

O BASES

ACTIONS B.1
(continued)

Condition B applies to all Containment Vent Isolation
Functions and addresses the train orientation of the Solid
State Protection System (SSPS) and the master and slave
relays for these Functions. It also addresses the failure
of multiple radiation monitoring channels, or the inability
to restore a single failed channel to OPERABLE status in the
time allowed for Required Action A.1.

If a train is inoperable, multiple channels are inoperable,
or the Required Action and associated Completion Time of
Condition A are not met, operation may continue as long as
the Required Action for the applicable Conditions of
LCO 3.6.3 is met for each valve made inoperable by failure

@ H ofisolaion instrumentation._t

A Note is added stating that Condition B is only applicable
in MODE 1, 2, 3, or 4.

Condition C applies to all Containment Vent Isolation
Functions and addresses the train orientation of the SSPS
and the master and slave relays for these Functions. It
also addresses the failure of multiple radiation monitoring
channels, or the inability to restore a single failed
channel to OPERABLE status in the time allowed for Required
Action A.l. If a train is inoperable, multiple channels are
inoperable, or the Required Action and associated Completion
Time of Condition A are not met, operation may continue as
long as the Required Action to place and maintain
containment purge and exhaust isolation valves in their
closed position is met or the applicable Conditions of
LCO 3.9.4, "Containment Penetrations," are met for each
valve made inoperable by failure of isolation
instrumentation. The Completion Time for these Required
Actions is Immediately.

A Note states that Condition C is applicable during CORE
ALTERATIONS and during movement of irradiated fuel
assemblies within containment.

(continued)
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INSERT 1

A Note has been added above the Required Actions to allow one train of actuation logic to be placed in bypass
and to delay entering the Required Actions for up to four hours to perform surveillance testing provided the other
train is OPERABLE. The 4 hour allowance is consistent with the Required Actions for actuation logic trains in
LCO 3.3.2, Engineered Safety Features Actuation System Instrumentation' and allows periodic testing to be
conducted while at power without causing an actual actuation. The delay for entering the Required Actions
relieves the administrative burden of entering the Required Actions for isolation valves inoperable solely due to
the performance of surveillance testing on the actuation logic and is acceptable based on the OPERABILITY of
the opposite train.

- 1--.1-11. ........ - .



Containment Vent Isolation Instrumentation
B 3.3.6

BASES

SURVEILLANCE SR 3.3.6.2 (continued)
REQUIREMENTS

modules are OPERABLE and there is an intact voltage signal
path to the master relay coils. This test is performed
every 31 days on a STAGGERED TEST BASIS. The Surveillance
interval is justified in -WfPA-10271-P-A, Supplement 2,
Rv. 1 (R r. I) ~ .@ ~~Rev i--tkD .~ atcepA-l Rse". 'o ,rS ,, v.-2;

SR 3.3.6.3

SR 3.3.6.3 is the performance of a MASTER RELAY TEST. The
MASTER RELAY TEST is the energizing of the master relay,
verifying contact operation and a low voltage continuity
check of the slave relay coil. Upon master relay contact
operation, a low voltage is injected to the slave relay
coil. This voltage is insufficient to pick up the slave
relay, but large enough to demonstrate signal path
continuity. This test is performed every 31 days on a
STAGGERED TEST BASIS. The Surveillance interval is

4B justifiod in RefcrerncsvL- 2 cei~i bo? 4' rc+v-eX ttctilii
a^,>$55if Opera+^ -k P e i ce/v

SR 3.3.6.4

A COT is performed every 92 days on each required channel to
ensure the entire channel will perform the intended
Function. The Frequency is based on the staff
recommendation for increasing the availability of radiation
monitors according to NUREG-1366 (Ref. A . This test_
verifies the capability of the instrumentation to provide
the containment vent system isolation. The setpoint shall
be left consistent with the current-p;7anittspecific
calibration procedure tolerance. ar a
,Fekonreibit oftemntrn qipment and hsrz

Ibeen shown to be acceptable through operating experience.

SR 3.3.6.5

SR 3.3.6.5 is the performance of a SLAVE RELAY TEST. The
SLAVE RELAY TEST is the energizing of the slave relays.
Contact operation is verified in one of two ways. Actuation
equipment that may be operated in the design mitigation mode
is either allowed to function or is placed in a condition

(continued)
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Containment Vent Isolation Instrumentation
B 3.3.6

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.3.6.5 (continued)

where the relay contact operation can be verified without
operation of the equipment. Actuation equipment that may
not be operated in the design mitigation mode is prevented
from operation by the SLAVE RELAY TEST circuit. For this
latter case, contact operation is verified by a continuity
check of the circuit containing the slave relay. This test
is performed every 92 days. The Frequency is -jutified

SR 3.3.6.6

SR 3.3.6.6 is the performance of a TADOT. This test is a
check of the Manual Actuation Functions and is performed
every 18 months. Each Manual Actuation Function is tested
up to, and including, the master relay coils. In some
instances, the test includes actuation of the end device
(i.e., pump starts, valve cycles, etc.).

The test also includes trip devices a provi e actuation
signals directly to the SSPS, bypassing the analog process
control equipment. For these tests, the relay trip
setpoints are verified and adjusted as necessary. The
Frequency is justified in Technical Requirements Manual,
Seto 15 (Rf )

SR 3.3.6.7

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor.
The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy.

The Frequency is based on operating experience and is
consistent with the typical industry refueling cycle.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 100.11,
"Determination of Exclusion Area, Low Population Zone,
and Population Center Distance."

(continued)
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INSERT 2

The Frequency is based on the known reliability of the Function and the redundancy

available, and has been shown to be acceptable through operating experience.

The SR is modified by a Note that excludes verification of setpoints during the

TADOT. The Functions tested have no setpoints associated with them.



BASES

REFERENCES
(continued)

Kb

Containment Vent Isolation Instrumentation
B 3.3.6

2 CA -10271-P-A, Supplement 2, Rev. 1, "Evaluation of
| Surveillance Frequencies and Out of Service Times foe rl;~) \ the Reactor Protection Instrumentation System," June

2..A". NUREG-1366, "Improvement to Technical Specification
Surveillance Requirements," 9tC etb (

4. Watts Bar Technical Requirements Manual, Section
3.3.2, "Engineered Safe Times.11

(continued)
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CREVS Actuation Instrumentation
B 3.3.7

B 3.3 INSTRUMENTATION

B 3.3.7 Control Room Emergency Ventilation System (CREVS) Actuation
Instrumentation

BASES

BACKGROUND The CREVS provides an enclosed control room environment from
which the unit can be operated following an uncontrolled
release of radioactivity. During normal operation, the
Control Building Ventilation System provides control room
ventilation. Upon receipt of an actuation signal, the CREVS
initiates filtered ventilation and pressurization of the
control room. This system is described in the Bases for
LCO 3.7.10, "Control Room Emergency Ventilation System."

The actuation instrumentation consists of redundant
radiation monitor
-fafs A high radiation signal from any detector will
initiate its associated trains of the CREVS. The control
room operator can also initiate CREVS trains by manual
switches in the control room. The CREVS is also actuated by
a safety injection (SI) signal. The SI Function is
discussed in LCO 3.3.2, "Engineered Safety Feature Actuation
System (ESFAS) Instrumentation."

APPLICABLE
SAFETY ANALYSES

The control room must be kept habitable for the operators
stationed there during accident recovery and post accident
operations.

The CREVS acts to terminate the supply of unfiltered outside
air to the control room, initiate filtration, and emergency
pressurization of the control room. These actions are
necessary to ensure the control room is kept habitable for
the operators stationed there during accident recovery and
post accident operations by minimizing the radiation
exposure of control room personnel.

In MODES 1, 2, 3, and 4, the radiation monitor actuation of
the CREVS is a backup for the SI signal actuation. This
ensures initiation of the CREVS during a loss of coolant
accident or steam generator tube rupture.

(continued)
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CREVS Actuation Instrumentation
B 3.3.7

I "' K)BASES

APPLICABLE
SAFETY ANALYSES

(continued)

LCO

The radiation monitor actuation of the CREV'during movement
of irradiated fuel assemblies and during CORE ALTERATIONS,
is the primary means to ensure control room habitability in
the event of a fuel handling accident.

E )5 OF C s 5CO 4,tmj runt r Jkri
The CREVS Actuation Instrumentation satisfies Criterion 3 of
the NRC Policy Statement.

The LCO requirements ensure that instrumentation necessary
to initiate the CREVS is OPERABLE.

1. Manual Initiation

The LCO requires two channels OPERABLE. The operator
can initiate the CREVS at any time by using either of
two switches in the control room. This action will
cause actuation of all components in the same manner
as any of the automatic actuation signals.

The LCO for Manual Initiation ensures the proper
amount of redundancy is maintained in the manual
actuation circuitry to ensure the operator has manual
initiation capability.

Each channel consists of one hand switch and the
interconnecting wiring to the actuation logic relays.

2. Control Room Radiation

The LCO specifies two required Control Room Air Intake
Radiation Monitors to ensure that the radiation
monitoring instrumentation necessary to initiate the
CREVS remains OPERABLE. One radiation monitor is
dedicated to each train of CREVS.

Watts Bar

For sampling systems, channel OPERABILITY involves
more than OPERABILITY of channel electronics.
OPERABILITY may also require correct valve lineups,
sample pump operation, and filter motor operation, as
well as detector OPERABILITY, if these supporting
features are necessary for trip to occur under the
conditions assumed by the safety analyses.

(continued)
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INSERT 5

Only the Allowable Value is specified for the Control Room Air Intake Radiation
Monitors in the LCO. The Allowable Value specified is more conservative than the
analytical limit assumed in the safety analysis in order to account for instrument
uncertainties appropriate to the trip function. The actual nominal Trip- Setpoint is
normally still more conservative than that required by the Allowable Value. If the
measured setpoint does not exceed the Allowable Value, the radiation monitor is
considered OPERABLE.



CREVS Actuation Instrumentation
B 3.3.7

BASES

LCO 3. Safety Injection
(continued)

Refer to LCO 3.3.2, Function 1, for all initiating
Functions and requirements.

APPLICABILITY The CREVS Functions must be OPERABLE in MODES 1, 2, 3, 4,
and during CORE ALTERATIONS and movement of irradiated fuel
assemblies. o ensure a habitable environment for the control
room operators TtF<~< ot tOSAcb

= uine, rrjl gre y , cs Bask 5o.5 blearI -6tw( yewlo ivre- oxc-id m-

ACTIONS The most common cause of channel inoperability is outright
failure or drift sufficient to exceed the tolerance allowed
by the plant specific calibration procedures. Typically,
the drift is found to be small and results in a delay of
actuation rather than a total loss of function. If the Trip
Setpoint is less conservative than the tolerance specified
by the calibration procedure, the channel must be declared
inoperable immediately and the appropriate Condition
entered.

A Note has been added to the ACTIONS indicating that
separate Condition entry is allowed for each Function. The
Conditions of this Specification may be entered
independently for each Function listed in Table 3.3.7-1 in
the accompanying LCO. The Completion Time(s) of the
inoperable channel(s)/train(s) of a Function will be tracked
separately for each Function starting from the time the
Condition was entered for that Function.

A.1

Condition A applies to the actuation logic train Function of
the CREVS, the radiation monitor channel Functions, and the
manual channel Functions.

If one train is inoperable, or one radiation monitor channel
is inoperable in one or more Functions, 7 days are permitted
to restore it to OPERABLE status. The 7 day Completion Time
is the same as is allowed if one train of the mechanical
portion of the system is inoperable. The basis for this
Completion Time is the same-as-provided in LCO 3.7.10. If

(continued)
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CREVS Actuation Instrumentation
B 3.3.7

BASES

LCO 3. Safety Injection
(continued)

Refer to LCO 3.3.2, Function 1, for all initiating
Functions and requirements.

APPLICABILITY The CREVS Functions must be OPERABLE in MODES 1, 2, 3, 4,
and during CORE ALTERATIONS and movement of irradiated fuel
assemblies. o ensure a habitable environment for the control

pS 0.,-c8 rc unto r~qe r- Wo O-4 5a 0 S5 4eC-1 -61(( fr-a4vzC Qt2~

ACTIONS The most common cause of channel inoperability is outright
failure or drift sufficient to exceed the tolerance allowed
by the plant specific calibration procedures. Typically,
the drift is found to be small and results in a delay of
actuation rather than a total loss of function. If the Trip
Setpoint is less conservative than the tolerance specified
by the calibration procedure, the channel must be declared
inoperable immediately and the appropriate Condition
entered.

A Note has been added to the ACTIONS indicating that
separate Condition entry is allowed for each Function. The
Conditions of this Specification may be entered
independently for each Function listed in Table 3.3.7-1 in
the accompanying LCO. The Completion Time(s) of the
inoperable channel(s)/train(s) of a Function will be tracked
separately for each Function starting from the time the
Condition was entered for that Function.

A.1

Condition A applies to the actuation logic train Function of
the CREVS, the radiation monitor channel Functions, and the
manual channel Functions.

If one train is inoperable, or one radiation monitor channel
is inoperable in one or more Functions, 7 days are permitted
to restore it to OPERABLE status. The 7 day Completion Time
is the same as is allowed if one train of the mechanical
portion of the system is inoperable. The basis for this
Completion Time is the same as provided in LCO 3.7.10. If

(continued)
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CREVS Actuation Instrumentation
B 3.3.7

BASES

ACTIONS D.1 and D.2
(continued)

Condition D applies when the Required Action and associated
Completion Time for Condition A or B have not been met
during CORE ALTERATIONS or when irradiated fuel assemblies
are being moved. Movement of irradiated fuel assemblies and
CORE ALTERATIONS must be suspended immediately to reduce the
risk of accidents that would require CREVS actuation.

SURVEILLANCE A Note has been added to the SR Table to clarify that
REQUIREMENTS Table 3.3.7-1 determines which SRs apply to which CREVS

Actuation Functions.

SR 3.3.7.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is a comparison of the parameter indicated on
one channel to a similar parameter on other channels. It is
based on the assumption that instrument channels monitoring
the same parameter should read approximately the same value.
Significant deviations between the two instrument channels
could be an indication of excessive instrument drift in one
of the channels or of something even more serious. A
CHANNEL CHECK will detect gross channel failure; thus, it is
key to verifying the instrumentation continues to operate
properly between each CHANNEL CALIBRATION.

Agreement-criteria are determined-by the unit staff, based
on a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the match criteria, it may be an indication that the
sensor or the signal processing equipment has drifted
outside its limit.

The Frequency is based on operating experience that
demonstrates channel failure is rare. Thus, performance of
the CHANNEL CHECK ensures that undetected overt channel
failure is limited to 12 hours. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channels during normal operational use of the displays
associated with the LCO required channels.

(continued)
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E.1

Condition E applies when the Required Action and associated
Completion Time for Condition A or B have not been met in
MODE 5 or 6. Actions must be initiated to restore the
inoperable train(s) to OPERABLE status immediately to ensure
adequate isolation capability in the event of a waste gas
decay tank rupture.



CREVS Actuation Instrumentation
B 3.3.7

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.7.2

A COT is performed once every 92 days on each required
channel to ensure the entire channel will perform the
intended function. This test verifies the capability of the
instrumentation to provide the CREVS actuation. The
setpoints shall be left consistent with the unit specific
calibration procedure tolerance. The Frequency is based on
the known reliability of the monitoring equipment and has
been shown to be acceptable through operating experience.

SR 3.3.7.3

SR 3.3.7.3 is the performance of a TADOT. This test is a
check of the Manual Actuation Functions and is performed
every 18 months. Each Manual Actuation Function is tested
up to, and including, the<~ relay coils. In some
instances, the test includes actuation of the end device
(i.e., pump starts, valve cycles, etc.).

;N E
SR 3.3.7.4

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor.
The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy.

The Frequency is based on operating experience and is
consistent with the typical industry refueling cycle.

REFERENCES 1 atts Bar FSAR, Sectio 9.4, Control R Area
tilation System.

2. WCAP- 271-P-A, Supplement 2, v. 1, "Evalua on of
Surveil ance Frequencies and Out f Service Tim for
the Reac r Protection Instrumenta ton System," e
1990.

Watts Bar MAR 3 0 1993

0

B 3.3-162



INSERT 2

The Frequency is based on the known reliability of the Function and the redundancy
available, and has been shown to be acceptable through operating experience.

The SR is modified by a Note that excludes verification of setpoints during the
TADOT. The Functions tested have no setpoints associated with them.



ABGTS Actuation Instrumentation
B 3.3.8

BASES (continued)

The LCO requirements ensure that instrumentation necessary
to initiate the ABGTS is OPERABLE.

Two channels of the ABGTS Manual Initiation, and two
channels of Fuel Pool Area Radiation Monitors are required
OPERABLE to ensure automatic isolation and initiation of
filtered ventilation. ABGTS actuation instrumentation is
OPERABLE when all channel and train components necessary to
provide a ABGTS actuation signal are functional and in
service.

Only the Trip Setpoint is specified for the Fuel Pool Area
Radiation Monitors Function in the LCO. The Trip Setpoint
specified is assumed to be above local background radiation
and is more conservative than the analytical limit assumed
in the safety analysis in order to account for instrument
uncertainties appropriate to the trip function. [These
uncertainties are defined in the Unit Specific Setpoint
Calibration Procedure (Ref. 2)].

APPLICABILITY The manual
i mu1, 2, 3,an an when

moving irradiated fuel assemblies in the fuel handling area,
to ensure the ABGTS operates to remove fission products
associated Vith leakage after a LOCA or a fuel handling
accident. he. Ptm Pr AC&rTS At'vok'-

High radiation initiation of the ABGT s also rquired in
fMDE 1 ; , nd4to rmv iso roducts caused by
\ pst OC EmrgecyCore Cooling Systemslaaere-

s must e; be OPERABLE in any MODE during
movement of irradiated fuel assemblies in the fuel handling
area to ensure automatic initiation of the ABGTS when the
potential for a fuel handling accident exists.

While in MODES 5 and 6 without fuel handling in progress,
the ABGTS instrumentation need not be OPERABLE since

ia or radioa ive releases mi an manual CA
roufficient to prevent offsite dose limi

(continued)
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INSERT 6

1. Manual Initiation

The LCO requires two channels OPERABLE. The operator can initiate the
ABGTS at any time by using either of two switches in the control room.
This action will cause actuation of all components in the same manner as
any of the automatic actuation signals.

The LCO for Manual Initiation ensures the proper amount of redundancy is
maintained in the manual actuation circuitry to ensure the operator has
manual initiation capability.

Each channel consists of one hand switch and the interconnecting wiring
to the actuation logic relays.

2. Fuel Pool Area Radiation

The LCO specifies two required Fuel Pool Area Radiation Monitors to
ensure that the radiation monitoring instrumentation necessary to
initiate the ABGTS remains OPERABLE. One radiation monitor is dedicated
to each train of ABGTS.

For sampling systems, channel OPERABILITY involves more than OPERABILITY
of channel electronics. OPERABILITY may also require correct valve
lineups, sample pump operation, and filter motor operation, as well as
detector OPERABILITY, if these supporting features are necessary for
trip to occur under the conditions assumed by the safety analyses.

Only the Allowable Value is specified for the Fuel Pool Area Radiation
Monitors in the LCO. The Allowable Value specified is more conservative
than the analytical limit assumed in the safety analysis in order to
account for instrument uncertainties appropriate to the trip function.
The actual nominal Trip Setpoint is normally still more conservative
than that required by the Allowable Value. If the measured setpoint
does not exceed the Allowable Value, the radiation monitor is considered
OPERABLE.

3. Containment Phase A Isolation

Refer to LCO 3.3.2,
requirements.

Function 3.a, for all initiating Functions and



.FB~{ Actuation Instrumentation

t qgo ~S B 3.3.8

BASES

ACTIONS B.1.1, B.1.2, B.2 (continued)

have been lost and places the unit in a conservative mode of
operation. The applicable Conditions and Required Actions
of LCO 3.7.12 must also be entered for the ABGTS train made
inoperable by the inoperable actuation instrumentation.
This ensures appropriate limits are placed on train
inoperability as discussed in the Bases for LCO 3.7.12.

Alternatively, both trains may be placed in the emergency
radiation protection mode. This ensures the ABGTS Function
is performed even in the presence of a single failure.

C.1

Condition C applies when the Required Action and associated
Completion Time for Condition A or B have not been met and
irradiated fuel assemblies are being moved in the fuel
building. Movement of irradiated fuel assemblies in the
fuel building must be suspended immediately to eliminate the
potential for events that could require ABGTS actuation.
Performance of these actions SHALL not preclude moving a
component to a safe position.

D.1 and D.2

Condition D applies when the Required Action and associated
Completion Time for Condition A or B have not been met and
the plant is in MODE 1, 2, 3, or 4. The plant must be
brought to a MODE in which the LCO requirements are not
applicable. To achieve this status, the plant must be
brought to MODE 3 within 6 hours and MODE 5 within 36 hours.
The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant conditions
from full power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE A Note has been added to the SR Table to clarify that
REQUIREMENTS Table 3.3.8-1 determines which SRs apply to which ABGTS

Actuation Functions.

(continued)
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+ BS Actuation Instrumentation
- a),< B 3.3.8

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.8.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is a comparison of the parameter indicated on
one channel to a similar parameter on other channels. It is
based on the assumption that instrument channels monitoring
the same parameter should read approximately the same value.
Significant deviations between the two instrument channels
could be an indication of excessive instrument drift in one
of the channels or of something even more serious. A
CHANNEL CHECK will detect gross channel failure; thus, it is
key to verifying the instrumentation continues to operate
properly between each CHANNEL CALIBRATION.

Agreement criteria are determined by the unit staff, based
on a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the match criteria, it may be an indication that the
sensor or the signal processing equipment has drifted
outside its limit.

The Frequency is based on operating experience that
demonstrates channel failure is rare. Thus, performance of
the CHANNEL CHECK ensures that undetected overt channel
failure is limited to 12 hours. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channels during normal operational use of the displays
associated with the LCO required channels.

SR 3.3.8.2

A COT is performed once every 92 days on each required
channel to ensure the entire channel will perform the
intended function. This test verifies the capability of the
instrumentation to provide the ABGTS actuation. The
setpoints shall be left consistent with the unit specific
calibration procedure tolerance. The Frequency of 92 days
is based on the known reliability of the monitoring
equipment and has been shown to be acceptable through
operating experience.

(continued)

Watts Bar-Unit 1
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FBAe•'ctuation Instrumentation
AI, B 3.3.8

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

M)S!L

SR 3.3.8.3

SR 3.3.8.3 is the performance of a TADOT. This test is a
check of the manual actuation functions and is performed
every 18 months. Each manqajy .ctuation function is tested
up to, and including, th(e, etj? relay coils. In some
instances, the test includEresctuation of the end device
(e.g., pump starts, valve cycles, etc.). The Frequency is

basedon opratin I~t ICx ad-scni-etwSth
stc i nitt ihustryryefuelig i n tthhh

SR 3.3.8.4

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at everyrefueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor.
The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy. The
Frequency is based on operating experience and is consistent
with the typical industry refueling cycle.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 100.11,
"Determination of Exclusion Area, Low Population Zone,
and Population Center Distance."

Q9 2. [Wa[is Bar Unit Specifi. SeLFujiL Alidlysis.]

Watts Bar-Unit 1
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INSERT 2

The Frequency is based on the known reliability of the Function and the redundancy
available, and has been shown to be acceptable through operating experience.

The SR is modified by a Note that excludes verification of setpoints during the
TADOT. The Functions tested have no setpoints associated with them.



JUSTIFICATION FOR CHANGES TO SECTION 3.8

GENERIC JUSTIFICATIONS

A. This change reflects a change to NUREG-1431 submitted to the NRC by the
Industry Owners groups via the generic STS change process.

B. Removal of brackets and/or addition of plant specific parameter or
information.

C. Correction of typographical error in the Proof and Review TS.

SPECIFIC JUSTIFICATIONS

1. Change to address NRC question 5 transmitted by letter dated March 15,
1993, related to SER section 8.3.2.5 and proposed in TVA letter dated
May 28, 1993.

2. Per IEEE-450.

3. A generic change was provided by the Industry to NRC which deleted this
redundant paragraph from the Bases of LCOs 3.8.5 and 3.8.8. This LCO
should also have had the redundant paragraph deleted. This was
inadvertently omitted from the generic change.

4. When a battery is high level equalized, the battery is removed from
service and an approximately 155vdc voltage applied. If during this
high level equalization, the voltage exceeds the 155 v limit, a complete
quarterly surveillance would have to be performed with the TS as
written. The voltage during high level equalization is considerably
less than the constant current charging method used by battery
manufacturers at the factory to decrease the charging time. The
manufacturer does not perform any special instructions to specify the
battery is fully functional after this charging, and TVA- does not
believe it is appropriate to perform the quarterly surveillance after a
planned high level equalization that might slightly exceed the 155
limit.

5. The Bases statement is inaccurate. The SR makes no mention of Section
XI testing. These tanks are not within the scope of section XI and the
tanks were procured to section VIII. TVA does not intend to include
these tanks under the section XI program since there is no requirement
under section XI to do so.

6. This requirement to conduct this test from a simulated LOOP ensures that
the D/G emergency start relays are exercised every 6 months.

7. For a D/G start which does not load to the shutdown board, a high
voltage limit is not required. If the D/G is not loaded, voltage may
overshoot, however, since it is not connected, there is no potential for
damage to any equipment supplied by the shutdown board.



JUSTIFICATION FOR CHANGES TO SECTION 3.8
(continued)

8. The following sentence indicates that this must be accomplished in 10
seconds. This is untrue, loading begins after the D/G is connected and
individual loads are sequenced over an-extended interval.

9. Watts Bar has installed automatic tap changers from the offsite to
onsite power system. The tap changers will ensure the proper voltage to
the onsite system from a wide range of voltages on the offsite system
rather than just the "rated" offsite voltage.

10. Specification of the kVAR amount is a more appropriate test of the D/G
capability than a range of power factors. If the power factor range is
applied to both kW limits, this does not adequately verify D/G
capability.

11. The design of the D/Gs at Watts Bar cannot support performance of this
SR. This SR is bracketed in the NUREG for those plants which cannot
perform the test. This was discussed on page 19 of the enclosure to a
letter to the staff dated September 13, 1991 (excerpt attached).

12. TVA committed to conduct this testing on page 20 of the enclosure to a
letter to the staff dated September 13, 1991 (excerpt attached).

13. RG 1.9, Rev. 3, has not been issued and TVA is not committed to any
requirements in the draft document. We understand, however, that
utilities may retain the use of the accelerated test schedule provided
in the NUREGs in lieu of the RG 1.108 accelerated test schedule. This
test schedule is also supported by NUMARC 87-00, Rev. 1. References to
RG 1.9 testing requirements have been deleted throughout and criteria in
NUMARC 87-00, Appendix D have been referenced. Other references to RG
1.9 were changed to RG 1.9, Rev 2, December 1979.

14. The reliability value for Watts Bar is based on the station blackout
coping analysis.

15. This information is not discussed in the FSAR.

16. This paragraph was added during Proof and Review and the standard
paragraph was deleted so that the Bases would match the LCO. Generic
Change BWR-08 changed the LCO to match the Bases, therefore, the
standard paragraph must be added back to the Watts Bar Bases.



Tennessee Valley Authority. Pos; OHice Box 2000. Sormna City. Tennessee 37381

Jor~n H. Garrtty
Vice Presicent, Watts Bar Nuclear Plant

SEP 1 3 1991
U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Gentlemen:

In the Matter of the Application of
Tennessee Valley Authority

WATTS BAR NUCLEAR PLANT (WBN) UNITS 1
ADDITIONAL INFORMATION (RAI) ON FINAL
SECTION 8, AMENDMENTS 52-65

References:

) Docket Nos. 50-390
50-391

AND 2 - RESPONSE TO NRC REQUEST FOR
SAFETY ANALYSIS REPORT (FSAR)

1. Letter from NRC to TVA, Watts Bar Nuclear Plant -
Request for Additional Information on FSAR Section 8,
Amendment 52 through Amendment 65, (TACs 63606, 636Z9,
74502, 77061, and 80193), dated June 20., 1991

2. Meeting between NRC and TVA at WBN on August 7-8, 1991

By the referenced letter and subsequent discussions with J. Knox of your
staff, NRC requested additional information regarding FSAR Section 8,
Amendments 52-65 to complete the review.

Enclosed are the TVA responses to these electrical issues (Enclosure 0'
and the associated proposed FSAR text changes, as required (Enclosutr e
The referenced supporting documentation is available onsite for NRC
review.

Enclosure 3 provides a list of commitments pertaining to this submr:- -.

T04 91091 3 822
E"110NW
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U.S. Nuclear Regulatory Commission SEP 1 3 1991

If there are any additional questions relative to the enclosed, please
contact P. L. Pace at (615)-365-1824.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

John H. Garrity

Enclosures
cc (Enclosures):

NRC Resident Inspector
Watts Bar Nuclear Plant
P.O. Box 700
Spring City, Tennessee 37381

Mr. P. S. Tam, Senior Project Manager
U.S. Nuclear Regulatory Commission
One White Flint, North
11555 Rockville Pike
Rockville, Maryland 20852

Mr. B. A. Wilson, Chief, Project Chief
U.S. Nuclear Regulatory Commission
Region II
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323



Page 19 of 42

ENCLOSURE 1
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.1.12 THE CAPABILITY AND INDEPENDENCE OF OFFSITE AND ONSITE
SOURCES WHEN PARALLELED DURING TESTING

NRC CONCERN

In Amendment 63 to the FSAR, page 8.2-11, the applicant stated that for
test and exercise purposes, a diesel generator may be manually paralleled
with the normal or preferred power source. While offsite and onsite
sources are paralleled, the applicant also indicated that both a loss of
offsite power and a safety injection signal are required to automatically
override the manual controls and establish the appropriate alignment.

When there is a safety injection signal alone without a loss of offsite
power or when there is a loss of offsite power by itself without a safety
injection signal, the staff is concerned that the capability and
independence of offsite and onsite sources may be compromised when they
are paralleled during testing. To complete this review, additional
information is required to demonstrate in accordance with the requirements
of GDC 17 that appropriate provisions have been included in the design to
minimize the probability of losing both offsite and onsite power supplies
given an accident or loss of offsite power during testing with the offsite
and onsite sources paralleled.

TVA RESPONSE

FSAR pages 8.2-15, 8.2-16, 8.3-11, and 8D-3 are being revised to describe
the component operation in the event of a loss of offsite power (see
attached marked up pages).

Loss of the offsite supply would cause the instantaneous overcurrent
relay to trip the standby circuit breaker, the loss of voltage relays
to trip the supply breaker and loads, and subsequently the diesel
generator load sequencer to load the shutdown board with the non-LOCA
loads. If an accident signal is initiated during testing of the
standby supply, the parallel connection is maintained unless loss of
offsite power also occurs. Should a LOCA and a loss of offsite power
occur when the diesel generator is parallel with the grid under test,
the same sequence of events take place as loss of offsite power except
the diesel generator sequencer will load the accident loads. Only one
diesel generator will be in the test mode at any given time.
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ENCLOSURE 1
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

FSAR SECTION 8, AMENDMENTS 52 THROUGH 65

SECTION 8.3.1.13 TEE USE OF AN IDLE START SWITCH FOR DIESEL GENERATORS

NRlAC C ONCERN

In Section 8.3.1.1 of Amendment 57 to the FSAR, page 8.3-11, the applicanthas indicated that an idle start switch is provided to start and run thediesel engine at idle speed for durations of unloaded operation. Duringthis type of operation, any emergency signal will cause the engine to goto full speed and complete the emergency start sequence.

Detailed design and testing information demonstrating that the idle startswitch will not degrade below an acceptable level the capability of safetysystems from performing their safety functions has not been presented inthe FSAR. In order to initiate this review of the installed idle startswitch, additional design and testing information is required.

TVA RESPONSE

FSAR page 8.3-11 is being revised to include the following description
(see Enclosure 2 for the marked up changes).

A local idle start switch is provided by the diesel manufacturer tostart and run the engine at idle speed for periods of unloaded
operation. The mode selector switch in the main control room must bein the local mode for the local idle start switch to be enabled. Thelocal idle start switch circuitry has normally open relay contacts fromthe normally energized control circuit that is deenergized by theautomatic or emergency start signals. Therefore, during idleoperation, any automatic or emergency start signals will disable theidle start circuitry and will command the engine to go to full speed.As part of the diesel generator testing required by Plant Technical
Specifications, proper function of this bypass circuit is ensured.



AC Sources - Operating
3.8.1

CONDITION REQUIRED ACTION COMPLETIN TIME

A. (continued) A.3 Restore offsite 72 hours
circuit to OPERABLE
status. AND

6 days from
discovery of
failure to meet
LCO

- --- ----- -E---(4 ured ct n Bt or .3. sh 1 b
mpl ed fths

Cond 1 is t ed.

One or more required
DG(s) in Train A
inoperable.

OR

One or more required
DG(s) in Train B
inoperable.

Perform SR 3.8.1.1
for the offsite
circuits.

Declare required
feature(s) supported
by the inoperable DG
inoperable when its
required redundant
feature(s) is
inoperable.

AND

B.3.1 Determine OPERABLE
DG(s) is not
inoperable due to
common cause failure.

OR

B.3.2 Perform SR 3.8.1.2
for OPERABLE DG(s).

AND

1 hour

AND

Once per 8 hours
thereafter

4 hours from
discovery of
Condition B
concurrent with
inoperability of
redundant
required
feature(s)

24 hours

24 hours

(continued)
4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I

, Watts bar-Unit 1 h 3 I

ACTIONS

B. B.1

AND

B.2

3.8-2



AC Sources -Operating
3.8.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.1.1 Verify correct breaker alignment and 7 days
indicated power availability for each
offsite circuit.

SR 3.8.1.2 -------------------NOTES-------------------
1. Performance of SR 3.8.1.7 satisfies

this SR.

2. A modified DG start involving idling
and gradual acceleration to
synchronous speed may be used for
this SR as recommended by the
manufacturer. When modified start
procedures are not used, the time,
voltage, and frequency tolerances
of SR 3.8.1.7 must be met.

Verify each DG starts from standby As specified in
conditions and achieves steady state Table 3.8.1-1
voltage > -TBD] '.' [ , and

: Q frequency(> 58.8 Hz and < 61.2 Hz.

U831

(continued)

MAR 3 0 ,993
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AC Sources -Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

SR 3.8.1.3 ------------------- NOTES-----------------
1. DG loadings may include gradual

loading as recommended by the
manufacturer.

2. Momentary transients outside the load
range do not invalidate this test.

3. This Surveillance shall be conducted
on only one DG at a time.

4. This SR shall be preceded by and
immediately follow without shutdown a
successful performance of SR 3.8.1.2
or SR 3.8.1.7.

Verify each DG is synchronized and loaded
and operates for > 60 minutes at a load
2 3960 kW and < 4400 kW.

SR 3.8.1.4 Verify each skid mounted day tank contains
> E220] gal of fuel oil.

t2 . -T

FREQUENCY

As specified in
Table 3.8.1-1

31 days

SR 3.8.1.5 Check for and remove accumulated water from 31 days
each skid mounted day tank.

SR 3.8.1.6 Verify the fuel oil transfer system 31 days
operates to automatically transfer fuel oil
from 7 day storage tank to the skid mounted
day tank.

(continued)

MAR 3 0 1%S
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AC Sources -Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued) .

SURVEILLANCE FREQUENCY

Rean Ad_, la, e x b e 65vzE S ok on; m.

SR 3.8.1.7 Verify each DG starts from standby 184 days
condition and achieves in < 10 seconds,
voltage Ž - V and - 726OV, and
frequency > '8.8 Hz and < 61.2 Hz.

V)

SR 3.8.1.8 -------------------NOTES---------------
1. This Surveillance shall not be

performed in MODE 1 or 2.

2. Credit may be taken for unplanned
events that satisfy this SR.

Verifytmanual transfer of each 6.9 kV 18 months
shutdown board power supply from the normal
offsite circuit to each alternate offsite
circuit.

(continued)
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AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

SR 3.8.1.9

SR 3.8.1.10

------------------- NOTES-----------------
1. This Surveillance shall not be

performed in MODE 1 or 2.

2. Credit may be taken for unplanned
events that satisfy this SR.

Verify each DG operating at a power factor
> 0.8 and 5 0.9 rejects a load 2 640 kW,
and:

a. Following load rejection, the
frequency is < 63 Hz;

b. Within f3Y seconds following load
rejection, the voltage is 2 6555 V and
s 7260 V; and -

c. Within t3lTseconds following load
rejection, the frequency is > 58.8 Hz
and < 61.2 Hz.

------------------- NOTES------------------
1. This Surveillance shall not be

performed in MODE 1 or 2.

2. Credit may be taken for unplanned
events that satisfy this SR.

- - - - -- - - - - - - - - - -- - - - - - - -

Verify each DG opera ing at a power factor
2 0.8 and 5 0.9 does not trip and voltage
is maintained < V during and followin
a load rejection of 2 3960 kW and
< 4400 kW/ ndlqlo kVAt a, 4 5 3n0 z VAR.

9

FREQUENCY

18 months

+

18 months

C&)

(continued)
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AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.11 ------------------ NOTES------------------
1. This Surveillance shal1 not be

performed in MODE 1, 2, 3, or 4..

2. Credit may be taken for unplanned
events that satisfy this SR.

Verify on an actual or simulated loss of
offsite power signal:

a. De-energization of emergency buses;

b. Load shedding from emergency buses;

c. DG auto-starts from standby condition
and:

1. energizes permanently connected
loads in < 10 seconds,

2. energizes auto-connected shutdown
loads through automatic load
sequencer,

3. maintains steady state voltage
Ž'fTBHj V and < {TAD] V,

t3n i-7%.
4. maintains steady state frequency

Ž 58.8 Hz and c 61.2 Hz, and

5. supplies permanently connected
and auto-connected shutdown loads
for Ž 5 minutes.

Watts Bar-Unit 1

18 months

(continued)

MAR 30 i 933.8-10



AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

SR 3.8.1.12 -------------------NOTES------------------
1. This Surveillance shall not be

performed in MODE 1 or 2.

2. Credit may be taken for unplanned
events that satisfy this SR.

Verify on an actual or simulated Engineered
Safety Feature (ESF) actuation signal
each DG auto-starts from standby condition
and:

a. In < 10 seconds after auto-start and
during tests, achieves voltage

2- 15

b. In < 10 seconds after auto-start and
during tests, achieves frequency
2 58.8 Hz and < 61.2 Hz;

c. Operates for 2 5 minutes;

d. Permanently connected loads remain
energized from the offsite power
system; and

e. Emergency loads are energized from the
offsite power system.

Watts Bar-Unit 1

FREQUENCY

18 months

(continued)
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AC Sources -Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

SR 3.8.1.13 -------------------NOTES-------------------
1. This Surveillance shall not be

performed in MODE 1 or 2.

2. Credit may be taken for unplanned
events that satisfy this SR.

Verify each DG's automatic trips are
bypassed on actual or simulated loss of
voltage signal on the emergency bus
concurrent with an actual or simulated ESF
actuation signal except:

a. Engine overspeed; and

b. Generator differential current.

SR 3.8.1.14 -------------------NOTES-------------------
1. Momentary transients outside the load

and power factor ranges do not
invalidate this test.

2. This Surveillance shall not be
performed in MODE 1 or 2. -

3. Credit may be taken for unplanned
events that satisfy this SR.

Verify each DG operating at a power factor
2 0.8 and c 0.9 operates for 2 24 hours:

1 z -, ( v a . For < 2 hours loaded 2 4620 kW and
a n v4 jVj < 'S. kj; and

b. For the remaining hours of the test
loaded 2 3960 kW and c 4400 kW.

FREQUENCY

18 months

18 months

(continued)
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AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.15 -------------------NOTE--------------------
This Surveillance shall be performed within
5 minutes of shutting down the DG after the
DG has operated > 2 hours loaded > 3960 kW
and c 4400 kW.

Momentary transients outside of load range
do not invalidate this test.

Verify each DG starts and achieves, in 18 months
< 10 seconds, voltage 2 6555 V, and 1S7 'a-
±f6H-V and frequency > 58.8 Hz and 9
c 61.2 Hz.

SR 3.8.1.16 -------------------NOTES-------------------
1. This Surveillance shall not be

performed in MODE 1, 2, 3, or 4.

2. Credit may be taken for unplanned
events that satisfy this SR.

Verify each DG: 18 months

a. Synchronizes with offsite power source
while loaded with emergency loads upon
a simulated restoration of offsite
power;

b. Transfers loads to offsite power
source; and

c. Returns to ready-to-load operation.

(continued)
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AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

3.8.1.17------------------NOTES---------------
1. This Surveillance shall not be

performed in MODE 1, 2, 3, or 4.

2. edit may be taken for unplanned
ev that satisfy this SR.

Verify, with a DG o in test mode
and connected to i us, n actual or
simulated ESF uation sign overrides
the tes by:

Returning DG to ready-to-load
operation [; and

b. Automatically energizing the emergency
load from offsite power].

SR 3.8.1.18 -------------------NOTES-------------------
1. This Surveillance shall not be

performed in MODE 1, 2, 3, or 4.

2. Credit may be taken for unplanned
events that satisfy this SR.

Verify interval between each sequenced load
*L is withinthe specified-ba4n"-o-f fFSAR-

Table 8.3-3 for each accident condition and
non-accident condition load sequencer.

FREQUENCY

[18 months]

18 months

Watts Bar-Unit 1

(continued)

- SR( s.2 .Ln vv, dvrK 1LI4t oper.J;0o +A-0J e" 8
113 19 °S-b rtS<; tn oJn

> atv, S At. ~id 1.r t0w4 e- S~ ta " t)

10.1 41s"k'esj +ltc 4j4 nT; $1l sat 6d.

C,^A-%&4 -" "4A.-%91 euJ

3.8-14 MAR 3 3 "



AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)
Y.

SURVEILLANCE
1*

SR 3.8.1.19 ------------------- NOTES-----------------
1. Thi.s Surveillance shall not be

performed in MODE 1, 2, 3, or 4.

2. Credit may be taken for unplanned
events that satisfy this SR.

Verify on an actual or simulated loss of
offsite power signal in conjunction with an
actual or simulated ESF actuation signal:

a. De-energization of emergency buses;

b. Load shedding from emergency buses;

c. DG auto-starts from standby condition
and:

1. energizes permanently connected
loads in < 10 seconds,

2. energizes auto-connected
emergency loads through load
sequencer,

3. achieves steady state voltage:
2 EBD.]. V and c ROEx V,

4. achieves steady state frequency
2 58.8 Hz and c 61.2 Hz, and

5. supplies permanently connected
and auto-connected emergency
loads for 2 5 minutes.

FREQUENCY

18 months

SR 3.8.1.20 Verify when started simultaneously from 10 years
* standby condition, each DG achieves, in

< 10 seconds, voltage 2 666 V and. 16IS1 v (
-- 7660 and frequency a 58.8 Hz and
c 61.2 Hz.

MAR 3 1V g9Watts Bar-Unit 1 3.8-15



AC Sources - Operating
3.8.1

Table 3.8.1-1 (page 1 of 1)
Diesel Generator Test Schedule

NUMBER OF FAILURES
IN LAST 25 VALID TESTS(a) FREQUENCY.

< 3 31 days

> 4 7 days(b)
(but no less than 24 hours)

(a) Criteria for determining number of failures and valid tests shall be in
accordance with Regulat~ry Po nOtt1

-Reaus4o" 3, where the number of tests and failures is determined on a
per DG basis. ZL- , i0ev.

(b) This test frequency shall be maintained until seven consecutive ailure
free starts from standby conditions and load and run tests have been
performed. This is consistent with Reguldlury Positlun C.2.3.3, ef
Rtegulatory fuido 1.9, Reuision 3. If, subsequent to the 7 failure free
tests, 1 or more additional failures occur, such that there are again
4 or more failures in the last 25 tests, the testing interval shall
again be reduced as noted above and maintained until 7 consecutive
failure free tests have been performed.

tab will X modifie to be coX istent wit the existin version of
Regu gory Guie 1.108, L 84-15, -r other ap oved version.

Watts Bar-Unit 1 M6 A R '3 G f @33.8-16



Diesel Fuel Oil, Lube Oil, and Starting Air
3.8.3

3.8 ELECTRICAL POWER SYSTEMS

3.8.3 Diesel Fuel Oil, Lube Oil, and Starting Air

LCO 3.8.3

APPLICABILITY:

The stored diesel fuel oil, lube oil, and starting air
subsystem shall be within limits for each required diesel
generator (DG).

When associated DG is required to be OPERABLE.

ACTIONS

------------------------------------- NOTE-------------------------------------
Separate Condition entry is allowed for each DG.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more DGs with
fuel level

D60,00 gal and
_ . > 88 gal in

storage tank.

B. One or more DGs with
llube oil inventory
< >30 gal and
> 49N gal.

A.1 Restore fuel oil
level to within
limits.

48 hours

(p
-1 4

B.1 Restore lube oil
inventory to within
limits.

48 hours

C. One or more DGs with C.1 Restore fuel oil 7 days
stored fuel oil total total particulates
particulates not within limit.
within limit.

(continued)
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Diesel Fuel Oil, Lube Oil, and Starting Air
3.8.3

ACTIONS (continued L)-_ _

CONDITION REQUIRED ACTION COMPLETION TIME

D. One or more DGs with D.1 Restore stored fuel 30 days
new fuel oil oil properties to
properties not within within limits.
limits.

E. One or more DGs with E.1 Restore starting air 48 hours
starting air receiver receiver pressure to
pressure < 200 psig 200 psig.
and -429D} psig.

F. Required Action and F.1 Declare associated DG Immediately
associated Completion inoperable.
Time not met.

OR

One or more DGs diesel
fuel oil, lube oil, or
starting air subsystem
not within limits for
reasons other than
Condition A, B, C, D,
or E.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.3.1 Verify each 7 day fuel oil storage tank 31 days
contains > 60,00 gal of fuel.

(continued)
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Diesel Fuel Oil, Lube Oil, and Starting Air
3.8.3

SURVEILLANCE REQUIREMENTS (continued)__

SURVEILLANCE FREQUENCY

SR 3.8.3.2 Verify lubricating oil inventory is 31 days
> ASS gal per engine.

SR 3.8.3.3 Verify fuel oil properties of new and In accordance
stored fuel oil are tested in accordance with the Diesel
with, and maintained within the limits of, Fuel Oil
the Diesel Fuel Oil Testing Program. Testing Program

SR 3.8.3.4 Verify each DG air start receiver pressure 31 days
is > 200 psig.

SR 3.8.3.5 Check for and remove accumulated water from 31 days
each of the four interconnected tanks which
constitute the 7 day fuel oil storage tank.

SR 3.8.3.6 Perform a visual inspection for leaks in 18 months
the exposed fuel oil system piping while
the DG is running.

SR 3.8.3.7 For each of the four interconnected tanks 10 years
which constitute the 7 day fuel oil storage
tank:

a. Drain the fuel oil;

b. Remove the sediment; and

c. Clean the tank.

MAR 3 0 'mWatts Bar-Unit I 3.8-22



DC Sources - Operating
3.8.4

SURVEILLANCE REOUIREMENTS
n -- I - ----- - '-

SURVEILLANCE

SR 3.8.4.5

4
SR 3.8S.1.6

Verify no visible corrosion at terminals
and connectors for the vital batteries.

OR

Verify connection resistance for the vital
batteries is c 80 E-6 ohm for inter-cell
connections, < 100 E-6 ohm for inter-rack
connections, s 80 E-6 ohm for inter-tier
connections, and c 100 E-6 ohm for terminal
connections.

Verify no visible corrosion at terminals
and connectors for the DG batteries.

OR

Verify connection resistance for the DG
batteries is < 150 E-6 ohm for inter-cell
connections, s 150 E-6 ohm for inter-rack
connections, < 150 E-6 ohm for inter-tier
connections, and c 150 E-6 ohm for terminal
connections.

FREQUENCY
I

92 days

92 days

SR 3.8.4.7 Verify cells, cell plates, and battery 12 months
racks show no visual indication of physical
damage or abnormal deterioration.

SR 3.8.4.8 Remove visible terminal corrosion $i 12 months
cell to cell and terminal connections are

coated with
anti-corrosion material.

(continued)

Watts Bar-Unit 1

©

MAR 4 o im"

-- I

(continued)

3.8-25



DC Sources - Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

SR 3.8.4.12 -------------------NOTES-------------------
1. SR 3.8.4.13 may be performed in lieu

of SR 3.8.4.12 once per 60 months.

2. This Surveillance shall not be
performed in MODE 1, 2, 3, or 4.

3. Credit may be taken for unplanned
events that satisfy this SR.

----------------------------------------

Verify battery capacity is adequate to
supply, and maintain in OPERABLE status,
the required emergency loads for the design
duty cycle when subjected to a battery
service test.

SR 3.8.4.13 ------------------- NOTES-------------------
1. This Surveillance shall not be

performed in MODE 1, 2, 3, or 4.

2. Credit may be taken for unplanned
events that satisfy this SR.

----------------------------------------

Verify battery capacity is Ž 80% of the
manufacturer's rating when subjected to a
performance discharge test.

FREQUENCY
4

18 months 0
QVI2 e&8 L..orn;j?

60 months

AND

liab~c-e

shows
degradation or
has ;eached
.485J% of
ex ected life

12 months
Ai Ceaot;1 < ot' Yo

Watts Bar-Unit 1 3.8-27
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Battery Cell Parameters
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery Cell Parameters

LCO 3.8.6

P (PAB

APPLICABILITY:

Battery cell parameters for 125 V vital batteries and 125 V.
diesel generator (DG) batteries shall be within the
GatsJgry A-*"+4 limits of Table 3.8.6-1.

When associated DC electrical power subsystems and DGs are
required to be OPERABLE.

ACTIONS

--------------- NOTE-------------------------------------
Separate Condition entry is allowed for each battery bank.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more batteries A.1 Verify pilot cells 1 hour
with one or more electrolyte level and
battery cell float voltage meet
parameters not within Table 3.8.6-1
limits. Category C vaul-2

AND

A.2 Verify battery cell 24 hours
parameters meet Age

Table 3.8.6-1 h k
Category C valw~e.

AND

A.3 Restore battery cell 31 days
parameters to
Category A and B
limits of
Table 3.8.6-1.

(continued)
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Battery Cell Parameters
3.8.6 -

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.8.6.2 Verify battery cell parameters meet
Table 3.8.6-1 Category B limits.

c�r�
�nc4vtv4eA

FREQUENCY

92 days

AND

Once within
24 hours after
a battery
discharge
< 110 V for
vital batteries
(113.5 V for
vital battery
V) or 106.5 V
for DG
batteries

AND

Once within
24 hours after
:jbattery
overcharge
> 150 V for
vital batteries
(155 V for
vital battery
V) or 145 V for
DG batteries

SR 3.8.6.3 Verify average electrolyte temperature of 92 days
representative cells is 2 60OF for vital
batteries and > 50OF for the DG batteries.

Watts Bar-Unit 1
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Battery Cell Parameters
3.8.6

Table 3.8.6-1 (page 1 of 1)
Battery Cell Parameters Requirements

CATEGORY A:
LIMITS FOR EACH
DESIGNATED PILOT

CELL

CATEGORY B:
.LIMITS FOR EACH
CONNECTED CELL

CATEGORY C:.
ALLOWABLE YVALU

FOR EACH
CONNECTED CELL

Electrolyte Level > Minimum level > Minimum level Above top of
indication mark, indication mark, plates, and not
and c } inch and c 4 inch overflowing
above maximum above maximum
level indication level indication
markaJ markla)

Float Voltage > 2.13 V > 2.13 V > 2.07 V

Specifi c fIl.200T2" Not more than
Gravity b)(c) 0.020 below

AND average of all
connected cells

Average of all
connected cells AND
>j1.205]e,
2 Average of all

connected cells

- - -91.195t

(a) It is acceptable for the electrolyte level to temporarily increase above
the specified maximum level during equalizing charges provided it is not
overflowing.

(b) Corrected for electrolyte temperature and level. Level correction is
not required, however, when battery charging is < 2 amps when on float
charge for vital batteries and < 0.5 amps for DG batteries.

O (c) JGr battery charging current if < 2 amps when on float charge for vital
batteries and < 0.5 amps for DG batteries Thiz ordcc rpya wilyduring a m4ximui1 ur [7] days fulluwiii d DdLle-y a e c iCtste

'iS u.it 4 b 3 i 5 P fUL.i t' s ) Sp&ec4L
rAW oa ettts cBa-Unt 13834eJ cell slI it1 4tk 3p 0 A

- Watts Bar-Unit 1 3.8-34 MAR 3 0 fon
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Inverters - Operating
3.8.7

3.8 ELECTRICAL POWER SYSTEMS

3.8.7 Inverters- Operating

LCO 3.8.7 Two inverters in each of four channels shall be OPERABLE.

--- --------- NOTE----------------------
Two inver may be disconnected from their associa C
bus for < 24 h to perform an equalizing cha n thei
associated common ba provided:

a. The associated AC vital e energized from thei
associated 120 V AC ument distribution panel;
and

b. AC vital buses or train nergized
from their associated OPERABLE inverters.

I - - - - - - - - - - - - - - - - - - - - - - - -

APPLICABILITY:

ACTIONS

MODES 1, 2, 3, and 4.

Df2 't S' w a AI S I .4t *3 2 -

CONDITION

A. One or more inverters
in one channel
inoperable.

I
-I-I

A./ I Restore inverter(s)
to OPERABLE status.

COMPLETION

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours

Watts Bar-Unit 1 MAR 3 0 ,993
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AC Sources -Operating
B 3.8.1

BASES

LCO anticipated operational occurrence (AOO) or a postulated
(continued) DBA.

Qualified offsite circuits are those that are described in
the FSAR and are part of the licensing basis- for the plant.

Each offsite circuit must be capable of maintaining rated CcleP
frequency and voltage, and accepting required loads during
an accident, while connected to the 6.9 kV shutdown board.

Offsite power from the Watts Bar Hydro 161 kV switchyard to
the onsite Class lE distribution system is from two
independent immediate access circuits. Each of the two
circuits are routed from the switchyard through a 161 kV
transmission line and 161- to 6.9 kV transformer (common
station service transformers) to the onsite Class 1E
distribution system. The law and medium voltage power
system starts at the hg4h-side of the common station service
transformers. Io%)

Each DG must be capable of starting, accelerating to rated
speed and voltage, and connecting to its respective 6.9 kV
shutdown board on detection of loss-of-voltage,-and-
ac(-Prtinj required loads. This will be accomplished within
10 seconds. Each DG must also be capable of accepting
required loads within the assumed loading sequence
intervals, and continue to operate until offsite power can
be restored to the 6.9 kV shutdown boards. These
capabilities are required to be met from a variety of
initial conditions such as DG in standby with the engine
hot, DG in standby with the engine at ambient conditions,
and DG operating in parallel test mode.

Proper sequencing of loads, including tripping of
nonessential loads, is a required function for DG
OPERABILITY.

A Note has been added to indicate that the C-S DG may be
substituted for any of the required DGs. However, the C-S
DG cannot be declared OPERABLE until it is connected
electrically in place of another DG, and it has satisfied
applicable Surveillance Requirements.

(continued)
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AC Sources -Operating
B 3.8.1

BASES

ACTIONS B.2 (continued.)

b. A required feature on the other train (Train A or.
Train B) is inoperable.

If at any time during the existence of this Condition (one
or more DGs inoperable) a required feature subsequently
becomes inoperable, this Completion Time would begin to be
tracked.

Discovering one or more required DGs in Train A or one or
more DGs in Train B inoperable coincident with one or more
inoperable required support or supported features, or both,
that are associated with the OPERABLE DGs, results in
starting the Completion Time for the Required Action. Four
hours from the discovery of these events existing
concurrently is Acceptable because it minimizes risk while
allowing time for restoration before subjecting the plant to
transients associated with shutdown.

In this Condition, the remaining OPERABLE DGs and offsite
circuits are adequate to supply electrical power to the
onsite Class 1E Distribution System. Thus, on a component
basis, single failure protection for the required feature's
function may have been lost; however, function has not been
lost. The 4 hour Completion Time takes into account the
OPERABILITY of the redundant counterpart to the inoperable
required feature. Additionally, the 4 hour Completion Time
takes into account the capacity and capability of the
remaining AC sources, a reasonable time for repairs, and the
low probability of a DBA occurring during this period.

B.3.1 and B.3.2

The Note i pConditio B require that Req yred Acti n B.3. -
or B.3.2 ust be c pleted if ondition is ente d. Te e
intent s that a DG inope abilities ust be i estig ed
for c mon cau failures egardles of how 1 g the G
ino rabilit persists.

Required Action B.3.1 provides an allowance to avoid
unnecessary testing of OPERABLE DG(s). If it can be
determined that the cause of the inoperable DG does not
exist on the OPERABLE DG, SR 3.8.1.2 does not have to be
performed. If the cause of inoperability exists on other

(continued)
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AC Sources - Operating
B 3.8.1

BASES

B.3.1 and B.3.2 (continued)

DG(s), the other DG(s) would be declared inoperable upon
discovery and Condition E of LCO 3.8.1 would be entered if
the other inoperable DGs are not on the same train,
otherwise, if the other inoperable DGs are on the same
train, the unit remains in Condition B. Once the failure is
repaired, the common cause failure no longer exists, and
Required Action B.3.1 is satisfied. If the cause of the
initial inoperable DG cannot be confirmed not to exist on
the remaining DG(s), performance of SR 3.8.1.2 suffices to
provide assurance of continued OPERABILITY of that DG.

According to Generic Letter 84-15 (Ref. 7), 24 hours is
reasonable to confirm that the OPERABLE DGs are not affected
by the same problem as the inoperable DG.

B.4

According to Regulatory Guide 1.93, (Ref. 6), operation may
continue in Condition B for a period that should not exceed
72 hours.

In Condition B, the remaining OPERABLE DGs and offsite
circuits are adequate to supply electrical power to the
onsite Class lE Distribution System. The 72 hour Completion
Time takes into account the capacity and capability of the
remaining AC sources, a reasonable time for repairs, and the
low probability of a DBA occurring during this period.

The second Completion Time for Required Action B.4
establishes a limit on the maximum time allowed for any
combination of required AC power sources to be inoperable
during any single contiguous occurrence of failing to meet
the LCO. If Condition B is entered while, for instance, an
offsite circuit is inoperable and that circuit is
subsequently restored OPERABLE, the LCO may already have
been not met for up to 72 hours. This could lead to a total
of 144 hours, since initial failure to meet the LCO, to
restore the DGs. At this time, an offsite circuit could
again become inoperable, the DGs restored OPERABLE, and an
additional 72 hours (for a total of 9 days) allowed prior to
complete restoration of the LCO. The 6 day Completion Time
provides a limit on time allowed in a specified condition

(continued)
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INSERT 3

In the event the inoperable DG is restored to OPERABLE status prior to
completing either B.3.1 or B.3.2, the corrective action program will continue
to evaluate the common cause possibility. This continued evaluation, however,
is no longer under the 24 hour constraint imposed while in Condition B.
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AC Sources - Operating
B 3.8.1

BASES

ACTIONS G.1 and H.1 (continued)

power system will cause a loss of function. Therefore, no
additional time is justified for continued operation. The
plant is required by LCO 3.0.3 to commence a controlled
shutdown.

SURVEILLANCE The AC sources are designed to permit inspection and
REQUIREMENTS testing of all important areas and features, especially

those that have a standby function, in accordance with
10 CFR 50, Appendix A, GDC 18 (Ref. 8). Periodic component
tests are supplemented by extensive functional tests during
refueling outages (under simulated accident conditions).
The SRs for demonstrating the OPERABILITY of the DGs are in
accordance with the recommendations of Regulatory Guide 1.9
(Ref. 3), Regulatory Guide 1.108 (Ref. 9), and Regulatory
Guide 1.137 (Ref. 10), as addressed in the FSAR.

g 83iv I'Z ; t >
4e5MJJ {, 4eit- X~Jrfl Where the SRs discussed herein specify voltage and frequency

tolerances, the following is applicable. The minimum steadystate output voltage of-[T-BDT V it [Baes to be provided].
The specified maximum steady state output voltage of EF99] V
V ,1 .l, o G ?aio[ to bc-prov.ided]. The specified m ftnmtum4transient

value of 6555 V is 95% of the nominal bus voltage of 6900 V..
Z > AIA is the4minimum voltage required for the DG supply 2
reaker toclose on the 6.9 kV shutdown board. The

speci ied maximum transient value of 2 uv I
°t If ;tici ra a , The specified minimum 4 -Y *k>mVv and maximum frequencies of the DG are 58.8 Hz and 61.2 Hz, v-ldt FNV'4t;e~t~kq OF respectively. These values are equal to ± 2% of the 60 Hz is 4-1.t b&
+ Gabs v boar . {nominal frequency and are derived from the recommendations j.,c

given in Regulatory Guide 1.9 (Ref. 3).

SR 3.8.1.1

This SR ensures proper circuit continuity for the offsite AC
electrical power supply to the onsite distribution network
and availability of offsite AC electrical power. The
breaker alignment verifies that each breaker is in its
correct position to ensure that distribution buses and loads
are connected to their preferred power source, and that

(continued)
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AC Sources - Operating
B 3.8.1

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.8.1.1 (continued)

appropriate independence of offsite circuits is maintained.
The 7 day Frequency is adequate since breaker position is

not likely to change without the operator being aware of it

and because its status is displayed in the control room.

SR 3.8.1.2 and SR 3.8.1.7

These SRs help to ensure the availability of the standby

electrical power supply to mitigate DBAs and transients and

to maintain the plant in a safe shutdown condition.

For the purposes of SR 3.8.1.2 and SR 3.8.1.7 testing, the

DGs are started from standby conditions. The DG engines for

WBN have an oil circulation and soakback system that

operates continuously to preclude the need for a prelube and
warmup when a DG is started from standby. Standby
conditions for a DG mean that the diesel engine coolant and

oil are being continuously circulated and temperature is

being maintained consistent with manufacturer
recommendations.

In order to reduce stress and wear on diesel engines. The

manufacturer recommends a modified start in which the

starting speed of DGs is limited, warmup is limited to this

lower speed, and the DGs are gradually accelerated to

synchronous speed prior to loading. These start procedures

are the intent of Note 2, which is only applicable when such

modified start procedures are recommended by the
manufacturer.

SR 3.8.1.7 requires that, at a 184 day Frequency, the DG

starts from* tandby conditions and achieves required voltage

sAi WA loSs j and frequency within 10 seconds. The 10 second start

0 b49ce pos requirement supports the assumptions of the design basis
LOCA analysis in the FSAR, Section 15 (Ref. 5).4

1- ~The 10 second start requirement is not applicable to
Il~O~Y'4' .AtAu D; SR 3.8.1.2 (see Note 2) when a modified start procedure as

On eIryfAj described above is used. If a modified start is not used,

S kt the 10 second start requirement of SR 3.8.1.7 applies.

red") Her otjtt

i (wJtee r5\y ) on (n.

~J (conti nued))
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AC Sources - Operating
B 3.8.1

BASES

SURVEILLANCE SR 3.8.1.2 and SR 3.8.1.7 (continued)
REQUIREMENTS

Since SR 3.8.1.7 requires a 10 second start, it is more
restrictive than SR 3.8.1.2, and it may be performed in lieu
of SR 3.8.1.2. This is the intent of Note lof SR 3.8.1.2.

The normal 31 day Frequency for SR 3.8.1.2 (see
Table 3.8.1-1, "Diesel Generator Test Schedule," in the
accompanying LCO) is consistent with Regulatory Guide A4-4 lt

'- j(Ref. A). The 184 day Frequency for SR 3.8.1.7 is a
dii~t ion in cold testing consistent with Generic
Letter 84-15 (Ref. 7). These Frequencies provide adequate
assurance of DG OPERABILITY, while minimizing degradation
resulting from testing.

SR 3.8.1.3

This Surveillance verifies that the DGs are capable of
synchronizing with the offsite electrical system and
accepting loads greater than or equal to the equivalent of
the maximum expected accident loads. A minimum run time of
60 minutes is required to stabilize engine temperatures,
while minimizing the time that the DG is connected to the
offsite source.

Although no power factor requirements are established by
this SR,Jthe DG is normall .operated at po er factor

a--- between 0.8 laggingfHand Q1.Orft The rO,8t value is the
design rating of the machine, while the 4 01.O+Is an
operational limitatioi.4to ensure circulating currents are
minimized' ?The load band is provided to avoid routine
overloading of the DG. Routine overloading may result in
more frequent teardown inspections in accordance with vendor
recommendations in order to maintain DG OPERABILITY.

The 31 day Frequency for this Surveillance (Table 3.8.1-1)
is consistent with Regulatory Guide -9- (Ref.').

t.1o8 .
This SR is modified by four Notes. Note 1 indicates that
diesel engine runs for this Surveillance may include gradual
loading, as recommended by the manufacturer, so that
mechanical stress and wear on the diesel engine are
minimized. Note 2 states that momentary transients, because
of changing bus loads, do not invalidate this test.
Similarly, momentary power factor transients above the limit

(continued)
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AC Sources -Operating
B 3.8.1

O BASES

SURVEILLANCE SR 3.8.1.3 (continued)
REQUIREMENTS

do not invalidate the test. Note 3 indicates that this
,-~' - Surveillance should be conducted on only one. DG at a time +ri-

becamse- 4 4 *t _ r i iorder to avyid commo cause failurcz that uisIt 1 esult from
ifftite eircuit er grid perturbatianfs. Note 4 stipulates a

0 ho mprerequisite requirement for performance of this SR.
4 utb& i 4,' ±ke_

A successful DG start must precede this test to credit
gaff rsatisfactory performance.

& n ~sh' ^ iSR 3.8.1.4

4-,i I'f parvAI4 | This SR provides verification that the level of fuel oil in
w 4-ke oa k / each DG skid mounted day tank is at or above the level at
C 1'rc / which fuel oil is automatically added. The level is

expressed as an equivalent volume in gallons, and is
selected to ensure adequate fuel oil for a minimum of 1 hour
of DG operation at full load plus 10%.

The 31 day Frequency is adequate to assure that a sufficient
supply of fuel oil is available, since low level alarms are
provided and facility operators would be aware of any large
uses of fuel oil during this period.

SR 3.8.1.5

Microbiological fouling is a major cause of fuel oil
degradation. There are numerous bacteria that can grow in
fuel oil and cause fouling, but all must have a water
environment in order to survive. Removal of water from the
fuel oil skid mounted day tanks once every 31 days
eliminates the necessary environment for bacterial survival.
This is the most effective means of controlling
microbiological fouling. In addition, it eliminates the
potential for water entrainment in the fuel oil during DG
operation. Water may come from any of several sources,
including condensation, ground water, rain water,
contaminated fuel oil, and breakdown of the fuel oil by
bacteria. Frequent checking for and removal of accumulated
water minimizes fouling and provides data regarding the
watertight integrity of the fuel oil system. The
Surveillance Frequencies are established by Regulatory
Guide 1.137 (Ref. 10). This SR is for preventative

(continued)
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AC Sources - Operating
B 3.8.1

BASES

SURVEILLANCE SR 3.8.1.8 (continued)
REQUIREMENTS

This SR is modified by two Notes. The reason for Note 1 is
that, during operation with the reactor critical,
performance of this SR could cause perturbations to the
electrical distribution systems that could challenge
continued steady state operation and, as a result, plant
safety systems. Note 2 acknowledges that credit may be
taken for unplanned events that satisfy this SR.

SR 3.8.1.9

Each DG is provided with an engine overspeed trip to prevent
damage to the engine. Recovery from the transient caused by
the loss of a large load could cause diesel engine
overspeed, which, if excessive, might result in a trip of
the engine. This Surveillance demonstrates the DG load
response characteristics and capability to reject the
largest single load without exceeding predetermined voltage
and frequency and while maintaining a specified margin to
the overspeed trip. The largest single load for each DG is
the essential raw cooling water pump at 800 HP. As requiredK&2) aby IEEE-308 (Ref. jE), the load rejection test is acceptable
i Mf te increase in diesel speed does not exceed 75% of the
difference between synchronous speed and the overspeed trip
setpoint, or 15% above synchronous speed, whichever is
lower.

The time, voltage, and frequency tolerances specified in
this SR are derived from Regulatory Guide 1.9 (Ref. 3)
recommendations for response during load sequence intervals.
The 3 seconds specified is equal to 60% of a typical
5 second load sequence interval associated with sequencing
of the largest load. The voltage and frequency specified
are consistent with the design range of the equipment
powered by the DG. SR 3.8.1.9.a corresponds to the maximum
frequency excursion, while SR 3.8.1.9.b and SR 3.8.1.9.c are
steady state voltage and frequency values to which the
system must recover following load rejection. The 18 month
Frequency is consistent with the recommendation of
Regulatory Guide 1.108 (Ref. 9).

In order to ensure that the DG is tested under load
conditions that are as close to design basis conditions as
possible, testing must be performed using a power factor

(continued)
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AC Sources -Operating
B 3.8.1

BASES

SURVEILLANCE SR 3.8.1.15 (continued)
REQUIREMENTS

is provided to avoid routine overloading of the DG. Routine
overloads may result in more frequent teardown inspections
in accordance with vendor recommendations in order to
maintain DG OPERABILITY. The requirement that the diesel
has operated for at least 2 hours at full load conditions
prior to performance of this Surveillance is based on
manufacturer recommendations for achieving hot conditions.
Momentary transients due to changing bus loads do not
invalidate this test.

SR 3.\.1.16

As required by Regulatory Guide 1.108 (Ref. 9),
paragraph 2.a.(6), this Surveillance ensures that the manual
synchronization and automatic load transfer from the DG to
the offsite source can be made and the DG can be returned to
ready to load status when offsite power is restored. It
also ensures that the autostart logic is reset to allow the
DG to reload if a subsequent loss of offsite power occurs.
The DG is considered to be in ready to load status when the
DG is at rated speed and voltage, the output breaker is open
and can receive an autoclose signal on bus undervoltage, and
the load sequence timers are reset.

The Frequency of 18 months is consistent with the
recommendations of Regulatory Guide 1.108 (Ref. 9),
paragraph 2.a.(6), and takes into consideration plant
conditions required to perform the Surveillance.

This SR is modified by two Notes. The reason for Note 1 is
that performing the Surveillance would remove a required
offsite circuit from service, perturb the electrical
distribution system; and challenge safety systems. Note 2

ER gacknowledges that credit may be taken for unplanned events
that satisfy this SR.

SR 3.8.1.1

De stration of e test mode o ide ensures that th DG
__-__ availa blity under a ident conditio will not be

compromi as the resu of testing a the DG will
automatical reset to re to load oper ion if a LOCA
actuation signal is receive during operati in the test -

(continued)
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INSERT 1

This SR verifies that DG availability is not compromised by the idle -start
circuitry, when in the idle mode of operation, and that an automatic or
emergency start signal will disable the idle start circuitry and command the
engine to go to full speed. The 18 month frequency -is consistent with the
expected fuel cycle lengths and is considered sufficient to detect any
degradation of the idle start circuitry.



AC Sources - Operating
B 3.8.1

BASES

SURVEILLANCE
REQUIREMENTS

N

SR 3.8.1.1 continued)

mode. Ready to l operation is defined as t DG running
at rated speed and v tage with the bG output bre er open.
These provisions for au matic switchover are requi d by
EXE-308 (Ref. 13), parag h 6.2.6(2).\

The uirement to automatical energize the emergency
loads weh offsite power is essen *ally identical to that a
SR 3.8.1. The intent in the req ement associated with
SR 3.8.1.17. *s to show that the emer ncy loading was not
affected by the G operation in test mod In lieu of
actual demonstrati of connection and loa ig of loads,

sting that adequate shows the capability the
eme ency loads to per these functions is a eptable.
This ting may include a series of sequential,
overlappr , or total steps s that the entire conne ion
and loading equence is verifie

The [18 month] Fr uency is consist with the
recommendations of ulatory Guide 1.1 (Ref. 9),
paragraph 2.a.(8), tak into consideratio lant conditions
required to perform the S veillance, and is tended to be

sistent with expected fue cycle lengths.

This is modified by two Notes. The reason for No 1 is
that per'rming the Surveillance woed remove a requir
offsite cir it from service, perturb he electrical
distribution stem, and challenge safety systems. Note 2
acknowledges tha credit may be taken for unplanned events

- that satisfy this SR.

SR 3.8.1.18

As required by Regulatory Guide 1.108 (Ref. 9),
paragraph 2.a.(2), each DG is required to demonstrate proper
operation for the DBA loading sequence to ensure that
voltage and frequency are maintained within the required
limits. Under accident conditions, prior to connecting the
DGs to their respective 6.9 kV shutdown board, all loads are
shed except load center feeders and those motor control
centers that power Class 1E loads (referred to as
"permanently connected" loads). Upon reaching a minimum of
95% of rated voltage and frequency, the DGs are then
connected to their respective 6.9 kV shutdown board.

(continued)
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AC Sources -Operating
B 3.8.1

BASES

SURVEILLANCE SR 3.8.1.18 (continued)
REQUIREMENTS

Loads are then sequentially connected to the 6.9 kV shutdownboard by the automatic load sequencer. The sequencing logiccontrols the permissive and starting signals to motorbreakers to prevent overloading of the DGs due to high motorstarting currents. The load sequence time e
specified in FSAR Table 8.3-3 ensures that suThient timeexists for the DG to restore frequency and voltage prior toapplying the next load and that safety analysis assumptionsregarding ESF equipment time delays are not violated.Reference 2 provides a summary of the automatic loading ofESF buses.

The Frequency of 18 months is consistent with therecommendations of Regulatory Guide 1.108 (Ref. 9),paragraph 2.a.(2), takes into consideration plant conditionsrequired to perform the Surveillance, and is intended to beconsistent with expected fuel cycle lengths.

This SR is modified by two Notes. The reason for Note 1 isthat performing the Surveillance would remove a requiredoffsite circuit from service, perturb the electricaldistribution system, and challenge safety systems. Note 2acknowledges that credit may be taken for unplanned eventsthat satisfy this SR.

SR 3.8.1.19

In the event of a DBA coincident with a loss of offsitepower, the DGs are required to supply the necessary power toESF systems so that the fuel, RCS, and containment designlimits are not exceeded.

This Surveillance demonstrates the DG operation, asdiscussed in the Bases for SR 3.8.1.11, during a loss ofoffsite power actuation test signal in conjunction with anESF actuation signal. In lieu of actual demonstration ofconnection and loading of loads, testing that adequatelyshows the capability of the DG system to perform thesefunctions is acceptable. This testing may include anyseries of sequential, overlapping, or total steps so thatthe entire connection and loading sequence is verified.

(continued)
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AC Sources - Operating
B 3.8.1

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

REFERENCES

Diesel Generator Test Schedule

rocommcndation3 of Rcvi. r 3 te Rtgulatory suide 1-.9
4(Re£.-}. The purpose of this test schedule is to provide
timely test data to establish a confidence level associated
with the goal to maintain DG reliability >44 6 per demand.

XLcoFatiIg to Regulatory ;w'2ide 1.9, Rcvision 3 (Ref 3), each
DG shCte ted at icast once evory 31 days. Whenever a
DG has experienced 4 or more valid failures in the last
25 valid tests, the maximum time between tests is reduced to
7 days. Four failures in 25 valid tests is a failure rate
of 0.16, or the threshold of acceptable DG performance, and
hence may be an early indication of the degradation of DG
reliability. When considered in the light of a long history
of tests, however, 4 failures in the last 25 valid tests may
only be a statistically probable distribution of random
events. Increasing the test Frequency will allow for a more
timely accumulation of additional test data upon which to
base judgment of the reliability of the DG. The increased
test Frequency must be maintained until seven consecutive,
failure free tests have been performed.

The Frequency for accelerated testing is 7 days, but no less
than 24 hours. Therefore, the interval between tests should
be no less than 24 hours, and no more than 7 days. A
successful test at an interval of less than 24 hours should
be considered an invalid test and not count towards the 7
consecutive failure free starts. A test interval in excess
of 7 days constitutes a failure to meet the SRs.

1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion (GDC) 17,
"Electrical Power Systems."

2. Watts Bar FSAR, Section 8.2, "Offsite Power
System,"and Tables 8.3-1 to 8.3-3, "Safety-Related
Standby Power sources and Distributiony~oards,"
"Shutdown Board Loads Automatically ipped Following
a Loss of Nuclear Unit and Preferred Power," and
"Diesel Generator Load Sequentially Applied Following
a Loss of Nuclear Unit and Preferred Power."

(continued)
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AC Sources - Operating
B 3.8.1

BASES (continued)

REFERENCES 3. Regulatory Guide 1.9, Rev./, "Selection, Design, and
(continued) Qualification of Diesel Generator Units Used as Onsite

Electric Power Systems at Nuclear Power Plants,"
JbarUQI 19D2 (DftL.

4. Watts Bar FSAR Section 6, "Engineered Safety
Features."

5. Watts Bar FSAR, Section 15.4, "Condition IV-Limiting
Faults."

6. Regulatory Guide 1.93, Rev. 0, "Availability of
Electric Power Sources," December 1974.

7. Generic Letter 84-15, "Proposed Staff Actions to
Improve and Maintain Diesel Generator Reliability,"
July 2, 1984.

8. Title 10, Code of Federal Regulations, Part 50,
Appendix A, GOC 18, "Inspection and Testing of
Electric Power Systems."

9. Regulatory Guide 1.108, Rev. 1, "Periodic Testing of
Diesel Generator Units Used as Onsite Electric Power
Systems at Nuclear Power Plants," August 1977.

10. Regulatory Guide 1.137, Rev. 1 "Fuel Oil Systems for
Standby Diesel Generators," October 1979.

1\ANSKI C84Nit-1970 "Voltage ating o El ti c Pbwer (
Systkms and\Equipm t."

I j IEEE-308-1971, "IEEE Standard Criteria for Class lE
Power Systems for Nuclear Power Generating Stations."

NOMs4tAf-'c n;k '~-ts Id!<re55k 5^ ~f~~s

L Ad-~ fLk~ c retrs" A~1s4-s j94 ,.
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AC Sources - Shutdown
B 3.8.2

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

During MODES 1, 2, 3, and 4, various deviations from the
analysis assumptions and design requirements are allowed
within the Required Actions. This allowance is in
recognition that certain testing and maintenance activities
must be conducted provided an acceptable level of risk is
not exceeded. During MODES 5 and 6, performance of a
significant number of required testing and maintenance
activities is also required. In MODES 5 and 6, the
activities are generally planned and administratively
controlled. Relaxations from MODE 1, 2, 3, and 4 LCO
requirements are acceptable during shutdown modes based on:

a. The fact that time in an outage is limited. This is a
risk prudent goal as well as a utility economic
consideration.

b. Requiring appropriate compensatory measures for
certain conditions. These may include administrative
controls, reliance on systems that do not necessarily
meet typical design requirements applied to systems
credited in operating MODE analyses, or both.

c. Prudent utility consideration of the risk associated
with multiple activities that could affect multiple
systems.

d. Maintaining, to the extent practical, the ability to
perform required functions (even if not meeting
MODE 1, 2, 3, and 4 OPERABILITY requirements) with
systems assumed to function during an event.

In the event of an accident during shutdown, this LCO
ensures the capability to support systems necessary to avoid
immediate difficulty, assuming either a loss of all offsite
power or a loss of all onsite diesel generator (DG) power.

The AC sources satisfy Criterion 3 of the NRC Policy
Statement.

LCO One offsite circuit capable of supplying the onsite Class IE
power distribution subsystem(s) of LCO 3.8.10, "Distribution
Systems-Shutdown," ensures that all required loads are
powered from offsite power. Two OPERABLE DGs associated
with a distribution system train required to e OPERABLE by

_ (continued"
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AC Sources - Shutdown
B 3.8.2

O BASES

LCO LCO 3.8.10, ensures a diverse power source is available to
(continued) provide electrical power support, assuming a loss of the

offsite circuit. Together, OPERABILITY of the required
offsite circuit and the two DGs ensures-the availability of
sufficient AC sources to operate the plant in a safe manner
and to mitigate the consequences of. postulated events during
shutdown (e.g., fuel handling accidents and reactor vessel
draindown).

The qualified offsite circuit must be capable of maintaining
rated4 frequency and voltage, and accepting required loads
during an accident, while connected to the Engineered Safety
Feature (ESF) bus(es). Qualified offsite circuits are those
that are described in the FSAR and are part of the licensing
basis for the plant.

Offsite power from the Watts Bar Hydro 161 kV switchyard to
the onsite Class 1E distribution system is from two
independent immediate access circuits. Each of the two
circuits are routed from the switchyard through a 161 kV
transmission line and 161- to 6.9 kV transformer (common
station service transformers) to the onsite Class 1E
distribution system. The low-af medium voltage power
system starts at the-h44h-side of the common station serviceS transformers. Ioo

The DG must be capable of starting, accelerating to rated
speed and voltage, and connecting to its respective 6.9 kV
shutdown board on detection of bus loss-of-voltage. This
sequence must be accomplished within 10 seconds. The DG
must be capable of accepting required loads within the
assumed loading sequence intervals, and continue to operate
until offsite power can be restored to the 6.9 kV shutdown
board. These capabilities are required to be met from a
variety of initial conditions such as DG in standby with the
engine hot, DG in standby at ambient conditions, and DG
operating in a parallel test mode.

Proper sequencing of loads, including tripping of
nonessential loads, is a required function for DG
OPERABILITY.

It is acceptable for trains to be cross tied during shutdown
conditions, allowing a single offsite power circuit to
supply all required trains.

(continued)
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AC Sources - Shutdown
B 3.8.2

BASES

ACTIONS A.2.1, A.2.2. A.2.3. A.2.4. A.2.5. B.1. B.2, B.3, B.4,
(continued) and B.5

With the offsite circuit not available to all required
trains, the option would still exist to declare all required
features inoperable. Since this option may involve
undesired administrative efforts, the allowance for
sufficiently conservative actions is made. With either
required DG inoperable, the minimum required diversity of AC
power sources is not available. It is, therefore, required
to suspend CORE ALTERATIONS, movement of irradiated fuel
assemblies, any activities that could potentially result in
inadvertent draining of the reactor vessel, and operations
involving positive reactivity additions. The Required
Action to suspend positive reactivity additions does not
preclude actions to maintain on increase reactor vessel
inventory provided the required SDM is maintained.

Suspension of these activities does not preclude completion
of actions to establish a safe conservative condition.
These actions minimize the probability or the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required AC sources and to
continue this action until restoration is accomplished in
order to provide the necessary AC power to the plant safety
systems.

Notwithsanding per ormance o nservative equired
Actions, the plant is still without sufficient AC power
sources to operate in a safe manner. Therefore, action must
be initiated to restore the minimum required AC power
sources and continue until the LCO requirements are

|restored. l

The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required AC electrical power sources
should be completed as quickly as possible in order to
minimize the time during which the plant safety systems may
be without sufficient power.

Pursuant to LCO 3.0.6, the Distribution System's ACTIONS
would not be entered even if all AC sources to it are
inoperable, resulting in de-energization. Therefore, the
Required Actions of Condition A are modified by a Note to
indicate that when Condition A is entered with no AC power

(continued)
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

BASES

BACKGROUND the operator to take corrective action to prevent the loss
(continued) of the diesel.

For proper operation of the standby DGs, it .is necessary to
ensure the proper quality of the fuel oil. Regulatory
Guide 1.137 (Ref. 2) addresses the recommended fuel oil
practices as supplemented by ANSI N195 (Ref. 3). The fuel
oil properties governed by these SRs are the appearance, the
kinematic viscosity, specific gravity (or API gravity),
impurity level and flash point.

Each of the engines in the tandem generator sets is provided
with its own lube oil system, which is an integral part of
each of the five DG units. The piping and components for
the skid-mounted lubrication system are vendor supplied,
safety-related, ANSI B31.1, Seismic Category I. The diesel
engine lubrication system for each diesel engine is a
combination of four subsystems (Ref. 4): the main
lubricating subsystem, the piston cooling subsystem, and the
scavenging oil subsystem and the motor-driven circulating
pump, and soak back pump system. The main lubricating
subsystem supplies oil under pressure to the various moving
parts of the diesel engine. The piston cooling subsystem
supplies oil for piston cooling and lubrication of the
piston pin bearing surfaces. The scavenging oil subsystem
supplies the other systems with cooled and filtered oil.
Oil is drawn from the engine sump by the scavenging pump
through a strainer in the strainer housing located on the
front side of the engine. From the strainer the oil is
pumped through oil filters and a cooler. The filters are
located on the accessory racks of the engines. The oil is
cooled in the lube oil cooler by the closed circuit cooling
water system in order to maintain proper oil temperature
during engine operation. . I

Each engine crankcase sump contains"33O gal of tube oil,
ample for at least 7 days of DG unit full load operation
without requiring replenishment. The established oil
consumption rate is 0.83 gal per hour. An additional
standby oil reserve of approximately 935 gallons is stored
onsite to replenish the engines for longer periods of
operation and after their periodic test operations.

Each DG has an air start system with adequate capacity for
five successive start attempts on the DG without recharging
the air start receiver(s).

(continued)
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

BASES

APPLICABILITY and starting air are required to be within limits when the
(continued) associated DG is required to be OPERABLE.

ACTIONS A.1

In this Condition, the 7 day fuel oil supply for a DG is not
available. However, the Condition is restricted to fuel oil
level reductions that maintain at least a 6 day supply.
These circumstances may be caused by events, such as full
load operation required after an inadvertent start while at
minimum required level, or feed and bleed operations, which
may be necessitated by increasing particulate levels or any
number of other oil quality degradations. This restriction
allows sufficient time for obtaining the requisite
replacement volume and performing the analyses required
prior to addition of fuel oil to the tank. A period of
48 hours is considered sufficient to complete restoration of
the required level prior to declaring the DG inoperable.
This period is acceptable based on the remaining capacity
(> 6 days), the fact that procedures will be initiated to
obtain replenishment, and the low probability of an event
during this brief period.

B.1

With lube oil inventory < 31f gal per~diesel engine,
sufficient lubricating oil to support 7 days of continuous
DG operation at full load conditions may not be available.
However, the Condition is restricted to lube oil volume
reductions that maintain at least a 6 day supply. This
restriction allows sufficient time to obtain the requisite
replacement volume. A period of 48 hours is considered
sufficient to complete restoration of the required volume
prior to declaring the DG inoperable. This period is
acceptable based on the remaining capacity (> 6 days), the
low rate of usage, the fact that procedures will be
initiated to obtain replenishment, and the low probability
of an event during this brief period.

(continued)
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

BASES

ACTIONS C.1
(continued)

This Condition is entered as a result of a failure to meet
the acceptance criterion of SR 3.8.3.5. Normally, trending
of particulate levels allows sufficient time to correct high
particulate levels prior to reaching the limit of
acceptability. Poor sample procedures (bottom sampling),
contaminated sampling equipment, and errors in laboratory
analysis can produce failures that do not follow a trend.
Since the presence of particulates does not mean failure of
the fuel oil to burn properly in the diesel engine, and
particulate concentration is unlikely to change
significantly between Surveillance Frequency intervals, and
proper engine performance has been recently demonstrated
(within 31 days), it is prudent to allow a brief period
prior to declaring the associated DG inoperable. The 7 day
Completion Time allows for further evaluation, resampling
and re-analysis of the DG fuel oil.

0.1

With the new fuel oil properties defined in the Bases for
SR 3.8.3.4 not within the required limits, a period of
30 days is allowed for restoring the stored fuel oil
properties. This period provides sufficient time to test
the stored fuel oil to determine that the new fuel oil, when
mixed with previously stored fuel oil, remains acceptable,
or to restore the stored fuel oil properties. This
restoration may involve feed and bleed procedures,
filtering, or combinations of these procedures. Even if a
DG start and load was required during this time interval and
the fuel oil properties were outside limits, there is a high
likelihood that the DG would still be capable of performing
its intended function.

E.1

With starting air receiver pressure < 200 psig, sufficient
capacity for five successive DG start attempts does not
exist. However, as long as the receiver pressure is
> EBBj psig, there is adequate capacity for at least one
start attempt, and the DG can be considered OPERABLE while

--' the air receiver pressure is restored to the required lirit.
A period of 48 hours is considered sufficient to complete

(continued)
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

BASES

ACTIONS E.1 (continued)

restoration to the required pressure prior to declaring the
DG inoperable. This period is acceptable based on the
remaining air start capacity, the fact that most DG starts
are accomplished on the first attempt, and the low
probability of an event during this brief period.

F.1

With a Required Action and associated Completion Time not
met, or one or more DG's fuel oil, lube oil or starting air
subsystem not within limits for reasons other than addressed
by Conditions A through D, the associated DG may be
incapable of performing its intended function and must be
immediately declared inoperable.

SURVEILLANCE SR 3.8.3.1
REQUIREMENTS

This SR provides verification that there is an adequate
inventory of fuel oil in the storage tanks to support each
DG!s operation for 7 days at full load. The 7 day period is
sufficient time to place the plant in a safe shutdown
condition and to bring in replenishment fuel from an offsite
location.

The 31 day Frequency is adequate to ensure that a sufficient
supply of fuel oil is available, since low level alarms are
provided and unit operators would be aware of any large uses
of fuel oil during this period.

SR 3.8.3.2

This Surveillance ensures that sufficient lube oil inventory
is available to support at least 7 days of full load
operation for each DG. The 3ft gal requirement is based on
the DG manufacturer consumption values for IL run time of
the DG. The DG lube oil sump is designed to hold adequate
inventory for 7 days of full-load operation without the
level reaching the manufacturer's recommended minimum level.

(continued)
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

REFERENCES

SR 3.8.3.7

Draining of the fuel oil stored in the supply tanks, removal
of accumulated sediment, and.tank cleaning are required at
10 year intervals by Regulatory Guide 1.137 (Ref. 2),
paragraph 2.f. This SR also requires the p o of tpee
ESME-75o e, Section XI (Ref. 7), examinations of the tanks.
4u preclude the introduction of surfact an e o
system, the cleaning should be accomplished using sodium
hypochlorite solutions, or their equivalent, rather than
soap or detergents. This SR is for preventive maintenance.
The presence of sediment does not necessarily represent a
failure of this SR, provided that accumulated sediment is
removed during performance of the Surveillance.

1. Watts Bar FSAR, Section 8.3, "Onsite (Standby) Power
System".

2. Regulatory Guide 1.137, "Fuel Oil Systems for Standby
Diesel Generators," Revision 1, October, 1979.

3. ANSI N195-1976, "Fuel Oil Systems for Standby Diesel
Generators," Appendix B.

4. Watts Bar FSAR, Section 9.5.7, "Diesel Engine
Lubrication System."

5. Watts Bar FSAR, Section 15, "Accident Analysis" and
Section 6 "Engineered Safety Features".

6. ASTM Standards:
D4057-1990, "Practice for Manual Sampling of Petroleum
and Petroleum Products."
D975-1990, "Standard Specification for Diesel Fuel
Oils."
D4176-1986, "Free Water and Particulate Contamination
in Distillate Fuels."
D1552-1990, "Standard Test Method for Sulfur in
Petroleum Products (High Temperature Method)."
D2622-1987, "Standard Test Method for Sulfur in
Petroleum Products (X-Ray Spectrographic Method)."
D2276-1989, "Standard Test Method for Particulate
Containment in Aviation Turbine Fuels."

(continued)
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

BASES

REFERENCES
(continued)

ASME, "Boiler and Pressure Vessel Code, Section
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DC Sources - Operating
B 3.8.4

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.4 DC Sources-Operating

BASES

BACKGROUND The station DC electrical power system provides the AC
emergency power system with control power. It also provides
both motive and control power to selected safety related
equipment and preferred AC vital bus power (via inverters).
As required by 10 CFR 50, Appendix A, GDC 17 (Ref. 1), the
DC electrical power system is designed to have sufficient
independence, redundancy, and testability to perform its
safety functions, assuming a single failure. The DC
electrical power system also conforms to the recommendations
of Regulatory Guide 1.6 (Ref. 2) and IEEE-308 (Ref. 3).

125 V Vital DC Electrical Power Subsystem

The vital 125 VDC electrical power system is a Class IE
system whose safety function is to provide control power for
engineered safety features equipment, emergency lighting,
vital inverters, and other safety-related DC powered2- equipment for the entire unit. The system capacity is
sufficient to supply these loads during normal operation and
o permit sate shutdown and iso ation of the reactor for the
"loss of all AC power" condition. The system is designed to
perform its safety function subject to a single failure.

The 125V DC vital power system is composed of the four
redundant channels (Channels I and III are associated with
Train A and Channels II and IV are associated with Train B)
and consists of four lead-acid-calcium batteries, six
battery chargers (including two spare chargers), four
distribution boards, battery racks, and the required
cabling, instrumentation and protective features. Each
channel is electrically and physically independent from the
equipment of all other channels so that a single failure in
one channel will not cause a failure in another channel.
Each channel consists of a battery charger which supplies
normal DC power, a battery for emergency DC power, and a
battery board which facilitates load grouping and provides
circuit protection. These four channels are used to provide
emergency power to the 120V AC vital power system which
furnishes control power to the reactor protection system. No
automatic connections are used between the four redundant
channels.

(continued)
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B 3.8.4

* BASES

BACKGROUND Battery boards I, II, III, and IV have a charger normally
(continued) connected to them and also have manual access to a spare

(backup) charger for use upon loss of the normal charger.
Additionally, battery boards I, II, III, and IV have manual
access to the fifth vital battery system. The fifth 125V DC
Vital Battery System is intended to serve as a temporary
replacement for any one of the four 125V DC vital batteries
during their testing, maintenance, and outages with no loss
of system reliability under any mode of operation.

Each of the vital DC electrical power subsystems provide the
control power for its associated Class 1E AC power load
group, 6.9 kV switchgear, and 480 V load centers. The vital
DC electrical power subsystems also provide DC electrical
power to the inverters, which in turn power the AC vital
buses. Additionally, they power the emergency DC lighting
system.

The vital DC power distribution system is described in more
detail in Bases for LCO 3.8.9, "Distribution
System -Operating," and LCO 3.8.10, "Distribution
Systems- Shutdown."

*41tv- 'I Each vital battery has adequate storage capacity to carry
los o 55 o h AC the required load continuously for at least 2 hours (

< e ; Each 125 VDC vital battery is separately housed in a
/3. v -i.. *4 Q ventilated room apart from its charger and distribution/ I. .centers, except for Vital Battery V. Each subsystem is

Cccci'b, Co^5"'t^^3 located in an area separated physically and electrically
! >lv-e. / from the other subsystem to ensure that a single failure inone subsystem does not cause a failure in a redundant

subsystem. There is no sharing between redundant Class 1E
subsystems, such as batteries, battery chargers, or
distribution panels.

The batteries for the vital DC electrical power subsystems
are sized to produce required capacity at 80% of nameplate
rating, corresponding to warranted capacity at end of life
cycles, derated for minimum ambient temperature and the 100%
design demand. The voltage limit is 2.13 V per cell, which
corresponds to a total minimum voltage output of 12-,V per
battery (132 V for vital battery V)..discgussed in the F¶-SS- LP

'S-- qection R (Paf t). The criteria for sizing large lead
storage batteries are defined in IEEE-485 (Ref. 5).

(continued)
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S BASES

SURVEILLANCE SR 3.8.4.12 (continued)
REQUIREMENTS

discharge rate and test length should correspond to the
design duty cycle requirements as specified in Reference 10.

The Surveillance Frequency of 18 months is consistent with
the recommendations of Regulatory Guide 1.32 (Ref. 6) and
Regulatory Guide 1.129 (Ref. 11), which state that the
battery service test should be performed during refueling
operations or at some other outage, with intervals between
tests, not to exceed 18 months.

This SR is modified by three Notes. Note 1 allows the once
per 60 months performance of SR 3.8.4.13 in lieu of
SR 3.8.4.12. This substitution is acceptable because
SR 3.8.4.13 represents a more severe test of battery
capacity than does SR 3.8.4.12. The reason for Note 2 is
that performing the Surveillance would perturb the
electrical distribution system and challenge safety systems.
Note 3 acknowledges that credit may be taken for unplanned
events that satisfy this SR.

5 SR 3.8.4.13

A battery performance test is a test of constant current
capacity of a battery, normally done in the as found

() condition, after having been in service, to detect any
change in the capacity determined by the acceptance test.
The test is intended to determine overall battery

C/ ncoLeQap degradation due to age and usage.

} rThe acceptance criteria for this Surveillance are consistent
+tat Svev- with IEEE-450 (Ref. 9) and IEEE-485 (Ref. 5). These
is revAreJ bj t1MO1.Ab references recommend that the battery be replaced if its
wow"'),it F-A~ t3 9capacity is below 80% of the manufacturer rating. A

Seo tsrvjw4'capacity of 80% shows that the battery rate of deterioration
L 4k r4 1 S'/ is increasing, even if there is ample capacity to meet the
op tj i, k .'4 v4,& load requirements. rmrmtt
i l Oki The Surveillance frequency for this test isA60 monthsVg)
i.5 cktz v ;° e"ery 12 months X1 f the battery shows degradatio >orrhali\
Z4 -C reached 85% of its expected life Degradation T indicated

Lva+?~~LJ raccording to IEEE-450 (Ref. 9), when the battery capacity
7 o 4y t drops by more than 10% relative to its capacity on the

previous performance test or when it is below the

(continued)
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B 3.8.5

BASES

ACTIONS A.1. A.2.1, A.2.2, A.2.3. A.2.4. and A.2.5 (continued)

Notwithstanding performance of the above conservative
Required Actions, the plant is still without. sufficient DC
power sources to operate in a safe manner. Therefore,
action must be initiated to restore the minimum required DC
power sources and continued until the LCO requirements are
restored.

The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required vital DC electrical power
subsystems should be completed as quickly as possible in
order to minimize the time during which the plant safety
systems may be without sufficient power.

B.1

If the DG DC electrical power subsystem cannot be restored
to OPERABLE status in the associated Completion Time, the
associated DG may be incapable of performing its intended
function and must be immediately declared inoperable. This
declaration also requires entry into applicable Conditions
and Required Actions for an inoperable DG, LCO 3.8.2, "AC
Sources-Shutdown."

SURVEILLANCE SR 3.8.5.1
REQUIREMENTS

SR 3.8.5.1 requires performance of all Surveillances
required by SR 3.8.4.1 through SR 3.8.4.13. Therefore, see
the corresponding Bases for LCO 3.8.4 for a discussion of
each SR.

REFERENCES 1. Watts Bar FSAR, Section 15, "Accident Analysis" and
Section 6, "Engineered Safety Features."

2. Watts Bar FSAR, Section 8.0, "Electric Power."
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O BASES (continued)

LCO Four 125V Vital DC electrical power subsystems, each.vital
subsystem channel consisting of a battery bank, associated
battery charger, and the corresponding control equipment and
interconnecting cabling-within the channel; andfettrADG DC
electrical power subsystems, each consisting of a battery, a
battery charger, and the corresponding control equipment and
interconnecting cabling, are required to be OPERABLE to
support required trains of the distribution systems required

look OPERABLE by LCO 3.8.10, "Distribution Systems -Shutdown" and
the required DGs required OPERABLE by LCO 3.8.2, "AC

ro au6- by C Sources-Shutdown." As a minimum, one vital DC electricalpower train (i.e., Channels I and III, or II and IV)#shall
|ee~t-tk pE .e -. Iis ensures the availability of sufficient DC
(L.e. IAA--, A-A,9 A lectrical power sources to operate the plant in a safe

manner and to mitigate the consequences of postulated events
- and 2 'b) during shutdown (e.g., fuel handling accidents and

inadvertent reactor vessel draindown).

The LCO is modified by two Notes. Note 1 indicates that
Vital Battery V may be substituted for any of the required
vital batteries. However, the fifth battery cannot be
declared OPERABLE until it is connected electrically in
place of another battery and it has satisfied applicable
Surveillance Requirements. Note 2 has been added to
indicate that the C-S DG and its associated DC subsystem may
be substituted for any of the required DGs. However, the
C-S DG and its associated DC subsystem cannot be declared
OPERABLE until it is connected electrically in place of
another DG, and it has satisfied applicable Surveillance
Requirements.

APPLICABILITY The DC electrical power sources required to be OPERABLE in
MODES 5 and 6, and during movement of irradiated fuel
assemblies, provide assurance that:

a. Required features to provide adequate coolant
inventory makeup are available for the irradiated fuel
assemblies in the core in case of an inadvertent
draindown of the reactor vessel;

b. Required features needed to mitigate a fuel handling
accident are available;

O (continued)
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Battery Cell Parameters
B 3.8.6

BASES

LCO continued DC electrical system function even with Category A
(continued) and B limits not met.

APPLICABILITY The battery cell parameters are required solely for the
support of the associated vital DC and DG DC electrical
power subsystems. Therefore, battery electrolyte is only
required when the DC power source is required to be
OPERABLE. Refer to the Applicability discussion in Bases
for LCO 3.8.4 and LCO 3.8.5.

ACTIONS A.1, A.2. and A.3

4-s kft is Balm~

\ .^o °-k. 't (..E j 4,-,
intacl WJe> i s
Hoareq Z t~Z_
l Dies. e bec oPe ~t-

~~rel.;5V Rsop1

cv6' 6o A o v ff<
I Gxv8^4.)

With one or more cells in one or more batteries not within
.. limits (i.e., Category A limits not met, Category B limits

not met, or Category A and B limits not met) but within the
!'.llowable V'al (Category C limits are met) specified in
Table 3.8.6-1 in the accompanying LCO,#operation is
permitted for a limited period.-inze suffiient catpacity

The pilot cell electrolyte level and float voltage are
required to be verified to meet the Category C A4l4w4.eir
V*;uce within 1 hour (Required Action A.1). This check wil
provide a quick indication of the status of the remainder o
the battery cells. One hour provides time to inspect the
laotrrn1vto 1 vel and tn ,nnfirm the flnzf n nl t~nnn nF +th

J

1
f

pilot cells. One hour is considered a reasonable amount of
time to perform the required verification.

Verification that the Category C Allewable V ealucs are met
(Required Action A.2) provides assurance that during the
time needed to restore the parameters to the Category A and
B limits, the battery is still capable of performing its
intended function. A period of 24 hours is allowed to

verification because specific gravity
measurements must be obtained for each connected cell.
Taking into consideration both the time required to perform
the required verification and the assurance that the battery
cell parameters are not severely degraded, this time is
considered reasonable. t-T6 veJr -a v;d, rj i ch l

A ( lLcontinued)

(continued)
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Battery Cell Parameters
B 3.8.6

BASES

ACTIONS A.1, A.2, and A.3 (continued)

Continued operation is only permitted for 31 days before
battery cell parameters must be restored to within
Category A and B limits. With the consideration that, while
battery capacity is degraded, sufficient capacity exists to
perform the intended function and to allow time to fully
restore the battery cell parameters to normal limits, this
time is acceptable prior to declaring the battery
inoperable.

B.1 i

With one or more batteries with one or more batter cell
parameters outside the Category C Allo wable Val for any
connected cell, sufficient capacity to supply the maximum
expected load requirement is not assured and the
corresponding vital DC or DG DC electrical power subsystem
must be declared inoperable. Additionally, other
potentially extreme conditions, such as not completing the
Required Actions of Condition A within the required
Completion Time or average electrolyte temperature of
representative cells falling below 600F for the vital
batteries or 50OF for DG batteries, are also cause for
immediately declaring the associated vital DC or DG DC
electrical power subsystem inoperable.

SURVEILLANCE SR 3.8.6.1
REQUIREMENTS

This SR verifies.that Category A battery cell parameters are
consistent with IEEE-450 (Ref. 2), which recommends regular
battery inspections (at least one per month) including
voltage, specific gravity, and electrolyte temperature of
pilot cells.

SR 3.8.6.2

The quarterly inspection of specific gravity and voltage is
consistent with IEEE-450 (Ref. 2). In addition, within
24 hours of a battery discharge < 110 V (113.5V for vital
battery V or 106.5 for DG batteries) or A battery overcharge

(continued)
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B 3.8.6

BASES

SURVEILLANCE Table 3.8.6-1 (continued)
REQUIREMENTS.

Table 3.8.6-1 permits the electrolyte level to be above the
specified maximum level during equalizing charge, provided
it is not overflowing. These limits-ensure that the plates
surfer no physical damage, and that'adequate electron
transfer capability is maintained in the event of transient
conditions. IEEE-450 (Ref. 2) recommends that electrolyte
level readings should be made only after the battery has
been at float charge for at least 72 hours.

The Category A limit specified for float voltage is 2 2.13 V
per cell. This value is based on the recommendations of
IEEE-450 (Ref. 2), which states that prolonged operation of
cells < 2.13 V can reduce the life expectancy of cells.

The Category A limit specified for specific gravity for each
pilot cell is > 1.200 (0.015 below the manufacturer fully
charged nominal specific gravity or a battery charging
current that had stabilized at a low value). This value is
characteristic of a charged cell with adequate capacity.
According to IEEE-450 (Ref. 2), the specific gravity
readings are based on a temperature of 77°F (25'C).

The specific gravity readings are corrected for actual
electrolyte temperature and level. For each 3F (1.67°C)
above 77°F (25°C), 1 point (0.001) is added to the reading;
1 point is subtracted for each 3°F below 77'F. The specific
gravity of the electrolyte in a cell increases with a loss

ofwater due to electrolysis or evaporatipn. Footnote b to1
{T¢ t Table 3.8.6-1 requires the above mentioned correction for |

electrolyte level and temperature, with the exception that
level correction is not required when battery-charging
,current is < 2 amps on float charge for vital batteries and

lywf < 0.5 amps for DG batteries. This current provides, in
general, an indication of overall battery condition.

Because of specific gravity gradients that are produced
during the recharging process, delays of several days may
occur while waiting for the specific gravity to stabilize.
A stabilized charger current is an acceptable alternative to
specific gravity measurement for determining the state of
charge.,f the desiqnated pilot "Il. This phenomenon is

'' discussed in IEEE-450 (Ref. 2). Footnote c to Table 3.8.6-1
allows the float charge current to be used as an alternate

(continued)
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Battery Cell Parameters
B 3.8.6

BASES

SURVEILLANCE Table 3.8.6-1 (continued)
mA_ REQUIREMENTS Tbb

k1-D Otvt Ad . oseii gravity for up to' Rkdays] following a batti
P1On i { equ -4izig. recharge.

pain:-t
Category B defines the normal parameter limits for each
connected cell. The term "connected cell" excludes any
battery cell that may be jumpered out.

The Category B limits specified for electrolyte level and
float voltage are the same as those specified for Category A
and have been discussed above. The Category B limit
specified for specific gravity for each connected cell is
2 1.195 (0.020 below the manufacturer fully charged, nominal
specific gravity) with the average of all connected cells
> 1.205 (0.010 below the manufacturer fully charged, nominal
specific gravity). These values are based on
manufacturer's recommendations. The minimum specific
gravity value required for each cell ensures that the
effects of a highly charged or newly installed cell will not
mask overall degradation of the battery. Footnoe bo
Table 3.8.6-1 requires correction of specific gravity for
electrolyte temperature and level. This level correction is
not required when battery charging current is < 2 amps on
float chare

Category C defines the Allzwblhe-444l" for each connected
cell. These values, although reduced, provide assurance
that sufficient capacity exists to perform the intended
function and maintain a margin of safety. When any battery
parameter is outside the Category C A4llo4wable Value-,tre-
assurance of sufficient capacity described above no longer
exists, and the battery must be declared inoperable.

The Category C All ltbke halues specified for electrolyte
level (above the top of the plates and not overflowing)
ensure that the plates suffer no physical damage and
maintain adequate electron transfer capability. The

j CateaorY C4Al4lwab~-e-a1l-&ie. for float voltage is based on
IEEE-450 (Ref. 2), which states that a cell voltage of
2.07 V or below, under float conditions and not caused by
elevated temperature of the cell, indicates internal cell
problems and may require cell replacement.

The Category C A!llowable G12He of average specific gravity
Ž 1.195 is based on manufacturer recommendations (0.020

(continued)
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B 3.8.6

AU BASES

SURVEILLANCE
DrfniTDrMFNTq

Table 3.8.6-1 (continued)

below the manufacturer recommended fully charged, nominal

specific gravity). In addition to that limit, it is

required that the specific gravity for each connected cell

must be no less than 0.020 below the average of all

connected cells. This limit ensures that the effect of a

highly charged or new cell does not mask overall degradation

of the battery. The footnotes to Table 3.8.6-1 are

l-appi-c -eo a egory A, B, and C specific gravity

2 1^5tf '-4 -

REFERENCES 1. Watts Bar FSAR, Section 15, "Accident Analysis," and

Section 6, "Engineered Safety Features."

2. IEEE-450-1980, "IEEE Recommended Practice for
Maintenance, Testing, and Replacement of Large Lead

Storage Batteries for Generating Stations and
Substations."
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Within [TBD] days each connected cell's specific gravity must be measured to
confirm the state of charge. Following a minor battery recharge (such'as
equalizing charge that does not follow a deep discharge) specific gravity
gradients are not significant, and confirming measurements may be made in less
than [TBD] days.



Inverters - Operating
B 3.8.7

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.7 Inverters -Operating

BASES

BACKGROUND

APPLICABLE
SAFETY ANALYSES

The inverters are the preferred source of power for the AC
vital buses because of the stability and reliability they
achieve in being powered from 125 VDC source (battery or
internal rectifier). There is one inverter per AC vital bus
making a total of eight inverters -plan.t The function
of the inverter is to convert DC electrical power to AC
electrical power, thus providing an uninterruptible power
source for the instrumentation and controls for the Reactor
Protective System (RPS) and the Engineered Safety Feature
Actuation System (ESFAS). Specific details on inverters and
their operating characteristics are found in the Watts Bar
FSAR, Section 8 (Ref. 1).

The initial conditions of Design Basis Accident (DBA) and
transient analyses in the FSAR, Section 6 (Ref. 2) and
Section 15 (Ref. 2), assume Engineered Safety Feature
systems are OPERABLE. The DC to AC inverters are designed
to provide the required capacity, capability, redundancy,
and reliability to ensure the availability of necessary
power to the RPS and ESFAS instrumentation and controls so
that the fuel, Reactor Coolant System, and containment
design limits are not exceeded. These limits are discussed
in more detail in the Bases for LCO 3.2, Power Distribution
Limits; LCO 3.4, Reactor Coolant System (RCS); and LCO 3.6,
Containment Systems.

The OPERABILITY of the inverters is consistent with the
initial assumptions of the accident analyses and is based on
meeting the design basis of the plant. This includes
maintaining required AC vital buses OPERABLE during accident
conditions in the event of:

a. An assumed loss of all offsite AC electrical power or
all onsite AC electrical power; and

b. A worst case single failure.

Inverters are a part of the distribution systems and, as
such, satisfy Criterion 3 of the NRC Policy Statement.

(continued)
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B 3.8.7

BASES (continued)

APPLICABILITY

ACTIONS

The inverters are required to be OPERABLE in MODES 1, 2, 3,
and 4 to ensure that:

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result
of AOOs or abnormal transients; and

b. Adequate core cooling is provided, and containment
OPERABILITY and other vital functions are maintained
in the event of a postulated DBA.

Inverter requirements for MODES 5 and 6 are covered in the
Bases for LCO 3.8.8, "Inverters -Shutdown."

A.1

With one or more inverters in a channel, e.g., 1-I and/or
2-I, inoperable, its associated AC vital bus becomes
inoperable until it is manually re-energized from its
associated 120 V AC instrument power distribution panel.

e 2-hou Complet n Time i o'onsistent with the -ho
Co letion e for inoperab'¶ DC bus, snd an in eraNe
AC vis1 bus ee LCO 8.9, "Dis' ibution Systems-
Operati "). I

Required Action A./ allows 24 hours to fix the inoperable
inverter and return it to service. The 24 hour limit is
based upon engineering judgment, taking into consideration
the time required to repair an inverter and the additional
risk to which the plant is exposed because of the inverter
inoperability. This has to be balanced against the risk of
an immediate shutdown, along with the potential challenges
to safety systems such a shutdown might entail. When the AC
vital bus is powered from its associated 120 V AC instrument
power distribution panel, it is relying upon interruptible
AC electrical power sources (offsite and onsite). The
uninterruptible, battery backed inverter source to the AC
vital buses is the preferred source for powering
instrumentation trip setpoint devices.

(continued)
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For this reason a Note has been included in Condition A requiring the entry
into the Conditions and Required Actions of LCO 3.8.9, "Distribution
Systems -Operating." This ensures that the vital bus is returned to OPERABLE
status within 2 hours.



Inverters - Operating
B 3.8.7

BASES (continued)

LCO The inverters ensure the availability of AC electrical powerfor the systems instrumentation required to shut down thereactor and maintain it in a safe condition after an.anticipated operational occurrence (AOO) or a postulated
DBA.-

Maintaining the required inverters OPERABLE ensures that theredundancy incorporated into the design of the RPS and ESFASinstrumentation and controls is maintained. The eightbattery powered inverters (two per channel) ensure anuninterruptible supply of AC electrical power to the ACvital buses even if the 6.9 kV shutdown boards arede-energized.

OPERABLE inverters require the associated AC vital bus to bepowered by the inverter, which has the correct DC voltage125 V applied from a battery to the inverter input, andinverter output AC voltage and frequency within tolerances.Additionally, the inverter channel must not be connected tothe cross train 480 V power supply.

This LCO is modified by a Note that allows two inverters toWe disconnected from a common battery for < 24 hours, if tvi 1 bus(es) is powered from its associated 120 V ACinstramkntation distribution panel during the period a allother in ters are operable. This allows an equal ingcharge to b laced on one battery. If the inver rs werenot disconnectK the resulting voltage conditi might
damage the inverts These provisions mini e the loss ofequipment that woul ccur in the event of loss of offsitepower. The 24 hour tim eriod for the owance minimizesthe time during which a lo of offsit power could resultin the loss of equipment ener zed f m the affected ACvital bus while taking into con ration the time requiredto perform an equalizing charge n he battery bank. Whenutilizing the allowance, if o or mo of the provisions isnot met (e.g., 24 hour tim period exce ed), LCO 3.0.3 mustbe entered immediately.

The intent of this te is to limit the number f invertersthat may be disc nected. Only those inverters a ociatedwith the sing battery undergoing an equalizing ch ge maybe disconn led. All other inverters must be aligned otheir as ciated batteries, regardless of the number of
ivr rs or unit design.

(continued)
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Inverters -Shutdown
B 3.8.8

BASES .(continued)

ACTIONS A.1. A.2.1. A.2.2. A.2.3. A.2.4. and A.2.5

If two trains are required by LCO 3.8.10, the remaining
OPERABLE Inverters may be capable of supporting sufficient
required features to allow continuation of CORE ALTERATIONS,
fuel movement, operations with a potential for draining the
reactor vessel, and operations with a potential for positive
reactivity additions. By the allowance of the option to
declare required features inoperable with the associated
inverter(s) inoperable, appropriate restrictions will be
implemented in accordance with the affected required
features LCOs' Required Actions. In many instances, this
option may involve undesired administrative efforts.
Therefore, the allowance for sufficiently conservative
actions is made (i.e., to suspend CORE ALTERATIONS, movement
of irradiated fuel assemblies, activities that could
potentially result in inadvertent draining of the reactor
vessel, and operations involving positive reactivity
additions). The Required Action to suspend positive
reactivity additions does not preclude actions to maintain
or increase reactor vessel inventory, provided the required
SDM is maintained.

Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition.
These actions minimize the probability of the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required inverters and to
continue this action until restoration is accomplished in
order to provide the necessary inverter power to the plant
safety systems.

otwithstan ing pr o ove conservative
|equired Actions, the unit is still without sufficien t AC\

rAA Ivital power sources to operate in a safe manner. Therefore,
t~yo Paction must be initiated to restore the minimum required AC

{ital power sources and continue until the LCO requirements

The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required inverters should be completed as

(continued)
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Distribution Systems - Operating
B 3.8.9

Table B 3.8.9-1 (page 1 of 1)
AC and DC Electrical Power Distribution Systems

TYPE VOLTAGE TRAIN A* TRAIN 9*

AC safety buses 6900 V Shdn Bd Shdn Bd
1A-A, 2A-A 1B-B, Z-B

480 V Shdn Rd Shdn Bd
1A1-A, 1A2-A 151-B, 1B2-B
2A1-A, 2A2-A 291-B, 252-B
Rx MOV Bd Rx MOV Sd

1A1-A, 1A2-A 151-B, 1B2-B
2A1-A, 2A2-A 251-B, 282-B
C & A Vent Bd C & A Vent Bd
1A1-A, 1A2-A 151-B, 182-9
2A1-A, 2A2-A 251-B, 2B2-B
Diesel Aux Rd Diesel Aux Bd
1AI-A, 1A2-A 151-B, 152-B
2A1-A, 2A2-A 2B1-R, 2B2-B
Rx Vent Bd Rx Vent Bd
lA-A, 2A-A 1B-B, 2B-B

Q AC vital buses Vital channel 1-I
Vital channel 2-I

from inverter
and DC Board I

Vital channel
1-111

Vital channel
2-III
from

inverter and
DC Board III

Vital channel 1-II
Vital channel 2-lI

from inverter
and DC Board II

Vital channel
1-lV

Vital channel
2-IV
from

inverter and
DC Board IV

DC buses )26 V Board I from Board II from
Vital Battery Vital Battery

I U Bank I** Bank II**

Board III from Board IV from
Vital Battery Vital Battery
Bank III** Bank IV**

MAR 3 0 1993

aC
* Each train of the AC and DC electrical power distribution systems is a

subsystem.

** Vital Battery Bank V may be substituted for any required vital battery
banks.
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