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RTS Instrumentation 
3.3.1

3.3 INSTRUMENTATION 

3.3.1 Reactor Trip System (RTS) Instrumentation

LCO 3.3.1 The RTS instrumentation for each 
shall be OPERABLE.

Function in Table 3.3.1-1

APPLICABILITY: According to Table 3.3.1-1.

ACTIONS

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

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more Functions A.1 Enter the Condition Immediately 
with one or more referenced in 
required channels or Table 3.3.1-1 for the 
trains inoperable, channel(s) or 

train(s).  

B. One Manual Reactor B.1 Restore channel to 48 hours 
Trip channel OPERABLE status.  
inoperable.  

OR 

B.2 Be in MODE 3. 54 hours 

C. One channel or train C.1 Restore channel or 48 hours 
inoperable, train to OPERABLE 

status.  

OR 

C.2.1 Initiate action to 48 hours 
fully insert all rods.  

AND (continued)
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RTS Instrumentation 
3.3.1

CONDITION REQUIRED ACTION COMPLETION TIME 

C. (continued) C.2.2 Place the Rod Control 49 hours 
System in a condition 
incapable of rod 
withdrawal.

D. One Power Range 
Neutron Flux-High 
channel inoperable.

- ------------ NOTE----------
The inoperable channel may be 
bypassed for up to 12 hours 
for surveillance testing and 
setpoint adjustment of other 
channels.  

D.1.1 Place channel in trip.  

AND 

D.1.2 Reduce THERMAL POWER 
to S 75% RTP.  

OR 

D.2.1 Place channel in trip.  

AND 

- ------------- NOTE--------
Only required to be performed 
when the Power Range Neutron 
Flux input to QPTR is 
inoperable.  

D.2.2 Perform SR 3.2.4.2.  

OR 

D.3 Be in MODE 3.

72 hours 

78 hours 

72 hours 

Once per 
12 hours 

78 hours
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RTS Instrumentation 
3.3.1

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

E. One channel NOTE---------
inoperable. The inoperable channel may be 

bypassed for up to 12 hours 
for surveillance testing of 
other channels.  

E.1 Place channel in trip. 72 hours 

OR 

E.2 Be in MODE 3. 78 hours 

F. One Intermediate Range F.1 Reduce THERMAL POWER 24 hours 
Neutron Flux channel to < P-6.  
inoperable.  

OR 

F.2 Increase THERMAL POWER 24 hours 
to > P-10.  

G. Two Intermediate Range ------------ NOTE---------
Neutron Flux channels Limited plant cooldown or 
inoperable, boron dilution is allowed 

provided the change is 
accounted for in the 
calculated SDM.  

G.1 Suspend operations Immediately 
involving positive 
reactivity additions.  

AND 

G.2 Reduce THERMAL POWER 2 hours 
to < P-6.
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RTS Instrumentation 
3.3.1

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

H. One Source Range ------------NOTE---------
Neutron Flux channel Limited plant cooldown or 
inoperable, boron dilution is allowed 

provided the change is 
accounted for in the 
calculated SDM.  

H.1 Suspend operations Immediately 
involving positive 
reactivity additions.  

I. Two Source Range I.1 Open Reactor Trip Immediately 
Neutron Flux channels Breakers (RTBs).  
inoperable.  

J. One Source Range J.1 Restore channel to 48 hours 
Neutron Flux channel OPERABLE status.  
inoperable.  

OR 

J.2.1 Initiate action to 48 hours 

fully insert all rods.  

AND 

J.2.2 Place the Rod Control 49 hours 
System in a condition 
incapable of rod 
withdrawal.
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RTS Instrumentation 
3.3.1

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

K. Required Source Range ----------- NOTE---------
Neutron Flux channel Plant temperature changes are 
inoperable, allowed provided the 

temperature change is 
accounted for in the 
calculated SDM.  

K.1 Suspend operations Immediately 
involving positive 
reactivity additions.  

AND 

K.2 Perform SR 3.1.1.1. 1 hour 

AND 

Once per 
12 hours 
thereafter 

L. One channel NOTE---------
inoperable. The inoperable channel may be 

bypassed for up to 12 hours 
for surveillance testing of 
other channels.  

L.1 Place channel in trip. 72 hours 

OR 

L.2 Reduce THERMAL POWER 78 hours 
to < P-7.
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RTS Instrumentation 
3.3.1

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

M. One Reactor Coolant ------------NOTE---------
Pump Breaker Position The inoperable channel may be 
channel inoperable, bypassed for up to 12 hours 

for surveillance testing of 
other channels.  

M.1 Restore channel to 72 hours 

OPERABLE status.  

OR 

M.2 Reduce THERMAL POWER 78 hours 
to < P-7.  

N. One Turbine Trip ----------- NOTE---------
channel inoperable. The inoperable channel may be 

bypassed for up to 4 hours 
for surveillance testing of 
other channels.  

N.1 Place channel in trip. 72 hours 

OR 

N.2 Reduce THERMAL POWER 76 hours 
to < P-8.  

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

0.1 Restore train to 24 hours 

OPERABLE status.  

OR 

0.2 Be in MODE 3. 30 hours
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RTS Instrumentation 
3.3.1

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

P. One RTB train NOTES --------
inoperable. 1. One train may be bypassed 

for up to 2 hours for 
surveillance testing, 
provided the other train 
is OPERABLE.  

2. One RTB may be bypassed 
for up to 4 hours for 
maintenance on 
undervoltage or shunt trip 
mechanism, provided the 
other train is OPERABLE.  

P.1 Restore train to 1 hour 

OPERABLE status.  

OR 

P.2 Be in MODE 3. 7 hours 

Q. One or more channels Q.1 Verify interlock is in I hour 
inoperable, required state for 

existing unit 
conditions.  

OR 

Q.2 Be in MODE 3. 7 hours 

R. One or more channels R.1 Verify interlock is in 1 hour 
inoperable, required state for 

existing unit 
conditions.  

OR 

R.2 Be in MODE 2. 7 hours
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RTS Instrumentation 
3.3.1

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

S. One trip mechanism S.1 Restore inoperable 48 hours 
inoperable for one trip mechanism to 
RTB. OPERABLE status.  

OR 

S.2 Be in MODE 3. 54 hours 

SURVEILLANCE REQUIREMENTS 

- - - - - - - - --- - - ------- NOTE ----------------
Refer to Table 3.3.1-1 to determine which SRs apply for each RTS Function.  

SURVEILLANCE FREQUENCY 

SR 3.3.1.1 Perform CHANNEL CHECK. 12 hours 

SR 3.3.1.2 ------------------- NOTES---------------
1. Adjust NIS channel if calorimetric 

exceeds NIS by > 2%.  

2. Not required to be performed until 
12 hours after THERMAL POWER is 
> 15% RTP.  

Compare results of calorimetric heat 24 hours 
balance calculation to Nuclear 
Instrumentation System (NIS) channel 
output.
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RTS Instrumentation 
3.3.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.3.1.3 ------------------- NOTES ---------------
1. Adjust NIS channel if absolute 

difference is Ž 3%.  

2. Not required to be performed until 
24 hours after THERMAL POWER is 
Ž 15% RTP.

Compare results of the incore detector 
measurements to NIS AFD.

FREQUENCY
-I.

31 effective 
full power days 
(EFPD)

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

Perform TADOT. 31 days on a 
STAGGERED TEST 
BASIS 

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

SR 3.3.1.6 ------------------- NOTES---------------
1. Adjust NIS channel if absolute 

difference Ž 3%.  

2. Not required to be performed until 
24 hours after THERMAL POWER is 
Ž 50% RTP.  

Compare results of the excore channels to 92 EFPD 
incore detector measurements.
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RTS Instrumentation 
3.3.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.1.7 ------------------- NOTE---------------
Not required to be performed for source 
range instrumentation prior to entering 
MODE 3 from MODE 2 until 4 hours after 
entry into MODE 3.  

Perform COT. 92 days

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

Perform COT.

------ NOTE ----
Only required 
when not 
performed within 
previous 92 days 

Prior to reactor 

startup 

AND 

Four hours after 
reducing power 
below P-6 for 
source range 
instrumentation 

AND 

Twelve hours 
after reducing 
power below P-IO 
for power and 
intermediate 
instrumentation 

AND 

Every 92 days 
thereafter
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RTS Instrumentation 
3.3.1

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.3.1.9 ------------------- NOTE----------------
Verification of setpoint is not required.  

Perform TADOT. 92 days 

SR 3.3.1.10 ------------------ NOTE----------------
This Surveillance shall include 
verification that the time constants are 
adjusted to the prescribed values.  

Perform CHANNEL CALIBRATION. 18 months 

SR 3.3.1.11 ------------------ NOTE----------------
Neutron detectors are excluded from CHANNEL 
CALIBRATION.  

Perform CHANNEL CALIBRATION. 18 months 

SR 3.3.1.12 Perform CHANNEL CALIBRATION. 18 months 

SR 3.3.1.13 Perform COT. 18 months 

SR 3.3.1.14 ------------------NOTE----------------
Verification of setpoint is not required.  

Perform TADOT. 18 months
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RTS Instrumentation 
3.3.1

SURVEILLANCE

SR 3.3.1.15 ----------------- NOTE 
Verification of setpoint is not required.  

Perform TADOT.

FREQUENCY

Prior to 
exceeding the 
P-8 interlock 
whenever the 
unit has been in 
MODE 3, if not 
performed within 
the previous 
31 days

SR 3.3.1.16 ------------------ NOTE----------------
Neutron detectors are excluded from 
response time testing.  

Verify RTS RESPONSE TIME is within limits. 18 months on a 
STAGGERED TEST 
BASIS
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RTS Instrumentation 
3.3.1

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

APPLICABLE MODES 
OR OTHER 

SPECIFIED REQUIRED SURVEILLANCE 
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS ALLOWABLE VALUE

1. Manual Reactor Trip 

2. Power Range Neutron Flux 

a. High 

b. Low 

3. Power Range Neutron Flux Rate 

a. High Positive Rate 

b. High Negative Rate 

4. Intermediate Range Neutron Flux 

5. Source Range Neutron Flux

1, 2 

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

1, 2

1 (b), 2

1, 2 

1, 2 

1 (b), 2(c) 

2 (d) 

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

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

2 

2 

4 

4

B 

C

SR 

SR

D SR 
SR 
SR 
SR 
SR 

E SSR 
SR 
SR 
SR

4 

4

E SR 3.3.1.7 
SR 3.3.1.11

E SR 
SR 
SR

2 F, G SR 
SR 
SR 

2 H, I SR 
SR 
SR 
SR 

2 I, J SR 
SR 
SR 
SR 

1 K SR 
SR

With Rod Control System capable of rod withdrawal 

Below the P-10 (Power Range Neutron Flux) interloc 

Above the P-6 (Intermediate Range Neutron Flux) ir 

Below the P-6 (Intermediate Range Neutron Flux) ir 

With the Rod Control System incapable of rod withc 
not provide reactor trip but does provide indicati

or one or more rods not fully inserted.  

:ks.  

nterlocks.  

nterlocks.  

Irawal. In this condition, source range Function does

Rev 0 (Draft 1), 09/21/00

3.3.1.14 

3.3.1.14 

3.3.1.1 
3.3.1.2 
3.3.1.7 
3.3.1.11 
3.3.1.16 

3.3.1.1 
3.3.1.8 
3.3.1.11 
3.3.1.16

NA 

NA 

S110% RTP 

• 26% RTP

-< 5.5% RTP 
with time 
constant 
Ž 2 sec 

_ 5.5% RTP 
with time 
constant 
_ 2 sec 

_ 40% RTP 

< 1.3 E5 cps 

5 1.3 E5 cps 

NA

3.3.1.7 
3.3.1.11 
3.3.1.16 

3.3.1.1 
3.3.1.8 
3.3.1.11 

3.3.1.1 
3.3.1.8 
3.3.1.11 
3.3.1.16 

3.3.1.1 
3.3.1.7 
3.3.1.11 
3.3.1.16 

3.3.1.1 
3.3.1.11

(a) 

(b) 

(c) 

(d) 

(e)

North Anna Units 1 and 2 3.3.1-13



RTS Instrumentation 
3.3.1

Table 3.3.1-1 (page 2 of 5) 
Reactor Trip System Instrumentation

APPLICABLE MODES 
OR OTHER 

SPECIFIED REQUIRED SURVEILLANCE 
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS ALLOWABLE VALUE

6. Overtemperature AT 1, 2

7. Overpower AT 1, 2

3 

3

8. Pressurizer Pressure

a. Low 

b. High

9. Pressurizer Water Level-High 

10. Reactor Coolant Flow-Low 

11. Reactor Coolant Pump (RCP) 
Breaker Position

12. Undervoltage RCPs 

13. Underfrequency RCPs

14. Steam Generator (SG) Water 
Level-Low Low

1 (f)

1 (f) 

1(f) 

i(f) 

1 (f) 

1, 2

3 

3 

3 

3 per 
I oop

1 per 
RCP 

I per 
bus 

1 per 
bus 

3 per SG

E SR 
SR 
SR 
SR 
SR 
SR 

E SR 
SR 
SR 

L SR 
SR 
SR 
SR 

E SR 
SR 
SR 
SR 

L SR 
SR 
SR 
SR 

L SR 
SR 
SR 
SR

3.3.1.1 
3.3.1.3 
3.3.1.6 
3.3.1.7 
3.3.1.12 
3.3.1.16 

3.3.1.1 
3.3.1.7 
3.3.1.12 

3.3.1.1 
3.3.1.7 
3.3.1.10 
3.3.1.16 

3.3.1.1 
3.3.1.7 
3.3.1.10 
3.3.1.16 

3.3.1.1 
3.3.1.7 
3.3.1.10 
3.3.1.16 

3.3.1.1 
3.3.1.7 
3.3.1.10 
3.3.1.16

Refer to 
Note 1 (Page 
3.3.1-16) 

Refer to 
Note 2 (Page 
3.3.1-17) 

_> 1860 psig 

5 2370 psig 

!5 93% 

> 89%

M SR 3.3.1.14 NA 

L SR 3.3.1.9 Ž 2870 V 
SR 3.3.1.10 
SR 3.3.1.16 

L SR 3.3.1.9 Ž 56 Hz 
(Unit 2 only) 
SR 3.3.1.10 
SR 3.3.1.16 

E SR 3.3.1.1 Ž 17% 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.16

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

Rev 0 (Draft 1), 09/21/00
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RTS Instrumentation 
3.3.1 

Table 3.3.1-1 (page 3 of 5) 
Reactor Trip System Instrumentation

APPLICABLE MODES 
OR OTHER 
SPECIFIED REQUIRED SURVEILLANCE 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS ALLOWABLE VALUE

15. SG Water Level-Low

Coincident with Steam 
Flow/Feedwater Flow Mismatch 

16. Turbine Trip 

a. Low Auto Stop Oil Pressure 

b. Turbine Stop Valve Closure 

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

18. 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-10 

e. Turbine Impulse Pressure, 
P-13 

19. Reactor Trip Breakers(h) 

20. Reactor Trip Breaker 
Undervoltage and Shunt Trip 
Mechanisms 

21. Automatic Trip Logic

1, 2 

1, 2

1 (g)

1, 2 

2 (d) 

I 

1, 2 

1 

1, 2 
3(a), 4(a). 5(a) 

1, 2 

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

1, 2 

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

2 per SG 

2 per SG

3 

4 

2 trains 

2 

1 per 
trai n 

4 

4 

2 

2 trains 

2 trains 

I each 
per RTB 

1 each 
per RTB 

2 trains 

2 trains

E SR 
SR 
SR 

E SR 
SR 
SR 

N SR 
SR 

N SR 
SR 

0 SR 

Q SR 
SR 

R SR 

R SR 
SR 

Q SR 
SR 

R SR 

SR 

P SR 

C SR 

S SR

3.3.1.1 
3.3.1.7 
3.3.1.10 

3.3.1.1 
3.3.1.7 
3.3.1.10 

3.3.1.10 
3.3.1.15 

3.3.1.10 
3.3.1.15 

3.3.1.14 

3.3.1.11 
3.3.1.13 

3.3.1.5 

3.3.1.11 
3.3.1.13 

3.3.1.11 
3.3.1.13 

3.3.1.10 

3.3.1.13 

3.3.1.4 

3.3.1.4 

3.3.1.4

Ž 24% 

5 42.5% full 
steam flow at 
RTP 

Ž 40 psig 

Ž 0% open 

NA 

Ž 3E-11 amp 

NA 

•31% RTP 

S7% RTP 
•11% RTP 

•11% turbine 

power 

NA 

NA 

NA

C SR 3.3.1.4 NA

0 

C

SR 

SR

3.3.1.5 

3.3.1.5

NA 

NA

With Rod Control System capable of rod withdrawal or one or more 

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

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

rods not fully inserted.

(h) Including any reactor trip bypass breakers that are racked in and closed for bypassing an RTB.
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RTS Instrumentation 
3.3.1 

Table 3.3.1-1 (page 4 of 5) 

Reactor Trip System Instrumentation 

Note 1: Overtemperature AT 

The Overtemperature AT Function Allowable Value shall not exceed the 
following nominal trip setpoint by more than 2.3% of AT span.  

A _A o{ (I +tis) [T-T +fi(AI)} 

-K(1+ [T-T"] +K 3 (P- P')

Where: AT is measured RCS AT, OF.  
ATO is the indicated AT at RTP, OF.  
s is the Laplace transform operator, sec° 1 .  
T is the measured RCS average temperature, OF.  
T' is the nominal Tavg at RTP, _ [*]OF.  

P is the measured pressurizer pressure, psig 
P' is the nominal RCS operating pressure, _> [*] psig

K, _< [*]

T -> [*] sec

K2 _ [*]/oF 

'[2 - [*] sec

f 1(AI) : [*]{[*] + (qt- qb)} 
[*] of RTP 

f*(qt - qb) - [*]}

K3 _> [*1/psig

when qt - qb 
when [*] RTP 
when qt - qb

< [*]% RTP 
< qt - qb < 

> [*]% RTP

Where qt and qb are percent RTP in 
of the core, respectively, and qt 
POWER in percent RTP.

the upper and lower halves 
+ qb is the total THERMAL

The values denoted with [*] are specified in the COLR.
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RTS Instrumentation 
3.3.1

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

Note 2: OverDowerAT

The Overpower AT Function Allowable Value shall not exceed the following 
nominal trip setpoint by more than 2% of AT span.  

AT•5ATo{ K4 - K5 [ ] T- K6 [T-T]-f?(AI)} 

Where: AT is measured RCS AT, OF.  
ATo is the indicated AT at RTP, OF.  

s is the Laplace transform operator, sec
T is the measured RCS average temperature, OF.  
T' is the nominal Tavg at RTP, • [*]OF.

K4 -< [*] 
K5 _Ž [*]/OF for increasing Tavg 

[*]/OF for decreasing Tavg
K6 O [*1/OF when T > T' 

[*]/OF when T _• T'

T3 - [*] sec 

f 2 (AI) = [*] 

The values denoted with [*] are specified in the COLR.
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ESFAS Instrumentation 
3.3.2 

3.3 INSTRUMENTATION 

3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation

LCO 3.3.2 

APPLICABILITY:

The ESFAS instrumentation for each Function in Table 3.3.2-1 
shall be OPERABLE.  

According to Table 3.3.2-1.

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

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more Functions A.1 Enter the Condition Immediately 
with one or more referenced in 
required channels or Table 3.3.2-1 for the 
trains inoperable, channel(s) or 

train(s).  

B. One channel or train B.1 Restore channel or 48 hours 
inoperable, train to OPERABLE 

status.  

OR 

B.2.1 Be in MODE 3. 54 hours 

AND 

B.2.2 Be in MODE 5. 84 hours

Rev 0 (Draft 1), 09/21/00
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ESFAS Instrumentation 
3.3.2

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

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

Restore train to 24 hours 

OPERABLE status.  

OR 

C.2.1 Be in MODE 3. 30 hours 

AND 

C.2.2 Be in MODE 5. 60 hours 

D. One channel D.1 ---------NOTE------
inoperable. The inoperable channel 

may be bypassed for up 
to 12 hours for 
surveillance testing 
of other channels.  

Place channel in trip. 72 hours 

OR 

D.2.1 Be in MODE 3. 78 hours 

AND 

D.2.2 Be in MODE 4. 84 hours
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ESFAS Instrumentation 
3.3.2

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

E. One Containment E.1 ---------NOTE-------
Pressure channel One additional channel 
inoperable. may be bypassed for up 

to 12 hours for 
surveillance testing.  

Place channel in 72 hours 

bypass.  

OR 

E.2.1 Be in MODE 3. 78 hours 

AND 

E.2.2 Be in MODE 4. 84 hours 

F. One channel or train F.1 Restore channel or 48 hours 
inoperable, train to OPERABLE 

status.  

OR 

F.2.1 Be in MODE 3. 54 hours 

AND 

F.2.2 Be in MODE 4. 60 hours
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ESFAS Instrumentation 
3.3.2

ACTIONS 

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 24 hours 

OPERABLE status.  

OR 

G.2.1 Be in MODE 3. 30 hours 

AND 

G.2.2 Be in MODE 4. 36 hours 

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

OR 

H.2 Be in MODE 3. 54 hours 

I. One channel 1.1 ---------NOTE------
inoperable. One additional channel 

may be bypassed for up 
to 12 hours for 
surveillance testing.  

Place channel in 72 hours 

bypass.  

OR 

1.2.1 Be in MODE 3. 78 hours 

AND 

1.2.2 Be in MODE 5. 108 hours
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ESFAS Instrumentation 
3.3.2

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

J. One or more channels J.1 Verify interlock is in 1 hour 
inoperable, required state for 

existing unit 
condition.  

OR 

J.2.1 Be in MODE 3. 7 hours 

AND 

J.2.2 Be in MODE 4. 13 hours 

SURVEILLANCE REQUIREMENTS 

- - - - - - - - --- - - ------- NOTE ----------------
Refer to Table 3.3.2-1 to determine which SRs apply for each ESFAS Function.  

SURVEILLANCE FREQUENCY 

SR 3.3.2.1 Perform CHANNEL CHECK. 12 hours 

SR 3.3.2.2 Perform ACTUATION LOGIC TEST. 31 days on a 
STAGGERED TEST 
BASIS 

SR 3.3.2.3 Perform MASTER RELAY TEST. 31 days on a 
STAGGERED TEST 
BASIS 

SR 3.3.2.4 Perform COT 92 days
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ESFAS Instrumentation 
3.3.2

SURVEILLANCE

SR 3.3.2.5 -------------------- NOTE----------------
Not required to be performed for SLAVE 
RELAYS if testing would: 

1. Result in an inadvertent Reactor Trip 
System or ESFAS Actuation if accompanied 
by a single failure in the Safeguard 
Test Cabinet; 

2. Adversely affect two or more components 
in one or more ESFAS system(s); or 

3. Create a reactivity, thermal, or 
hydraulic transient condition in the 
Reactor Coolant System.  

Perform SLAVE RELAY TEST.

FREQUENCY

92 days

SR 3.3.2.6 ----------------- NOTE---------------
Verification of relay setpoints not 
required.  

Perform TADOT. 92 days 

SR 3.3.2.7 ----------------- NOTE ----------------
Verification of setpoint not required for 
manual initiation functions.  

Perform TADOT. 18 months 

SR 3.3.2.8 ----------------- NOTE---------------
This Surveillance shall include 
verification that the time constants are 
adjusted to the prescribed values.  

Perform CHANNEL CALIBRATION. 18 months
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ESFAS Instrumentation 
3.3.2

SURVEILLANCE FREQUENCY 

SR 3.3.2.9 ----------------- NOTE---------------
Not required to be performed for the 
turbine driven AFW pump until 24 hours 
after SG pressure is Ž 1005 psig.  

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

BASIS 

SR 3.3.2.10 ------------------- NOTE---------------
Verification of setpoint not required.  

Perform TADOT. Once per reactor 
trip breaker 
cycle
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ESFAS Instrumentation 
3.3.2

Table 3.3.2-1 (page 
Engineered Safety Feature Actuation

1 of 4) 
System Instrumentation

APPLICABLE 
MODES OR OTHER 

SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE 
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE 

I. Safety Injection 

a. Manual Initiation 1, 2, 3, 4 2 B SR 3.3.2.7 NA 

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

SR 3.3.2.5 

c. Containment Pressure-High 1, 2, 3 3 D SR 3.3.2.1 !5 17.7 psia 
SR 3.3.2.4 
SR 3.3.2.8 

SR 3.3.2.9 

d. Pressurizer Pressure-Low-Low 1, 2, 3 (a) 3 SR 3.3.2.1 _ 1770 psig 
SR 3.3.2.4 
SR 3.3.2.8 
SR 3.3.2.9 

e. High Differential Pressure 1, 2, 3 3 per steam 0 SR 3.3.2.1 _ 112 psid 
Between Steam Lines line SR 3.3.2.4 

SR 3.3.2.8 

SR 3.3.2.9 

f. High Steam Flow in Two Steam 1, 2, 3 (b) 2 per steam D SR 3.3.2.1 (c) 
Lines line SR 3.3.2.4 

SR 3.3.2.8 
SR 3.3.2.9 

Coincident with 1, 2, 3 (b) 1 per loop D SR 3.3.2.1 _ 542*F 
Tavg-LOw Low SR 3.3.2.4 

SR 3.3.2.8 
SR 3.3.2.9 

g. High Steam Flow in Two Steam 1, 2, 3 (b) 2 per steam D SR 3.3.2.1 (c) 
Lines line SR 3.3.2.4 

SR 3.3.2.8 
SR 3.3.2.9 

Coincident with Steam Line 1, 2, 3 (b) 1 per steam D SR 3.3.2.1 Ž 585 psig 
Pressure-Low line SR 3.3.2.4 

SR 3.3.2.8 
SR 3.3.2.9 

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

(b) Above the P-12 (Tavg-Low Low) interlock.  

(c) Less than or equal to a function defined as AP corresponding to 43% full steam flow below 20% load, and 
AP increasing linearly from 43% full steam flow at 20% load to 111% full steam flow at 100% load, and AP 
corresponding to 111% full steam flow above 100% load.
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ESFAS Instrumentation 
3.3.2 

Table 3.3.2-1 (page 2 of 4) 
Engineered Safety Feature Actuation System Instrumentation 

APPLICABLE 
MODES OR OTHER 

SPECIFIED REQUIRED SURVEILLANCE 
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS ALLOWABLE VALUE 

2. Containment Spray 

a. Manual Initiation 1, 2, 3, 4 2 per train, B SR 3.3.2.7 NA 
2 trains 

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

SR 3.3.2.5 

c. Containment Pressure 

High High 1, 2, 3 4 E SR 3.3.2.1 • 28.45 psia 
SR 3.3.2.4 
SR 3.3.2.8 
SR 3.3.2.9 

3. Containment Isolation 

a. Phase A Isolation 

(1) Manual Initiation 1, 2, 3, 4 2 B SR 3.3.2.7 NA 

(2) Automatic Actuation 1, 2, 3, 4 2 trains C SR 3.3.2.2 NA 
Logic and Actuation SR 3.3.2.3 
Relays SR 3.3.2.5 

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

b. Phase B Isolation 

(1) Manual Initiation Refer to Function 2.a (Containment Spray-Manual Initiation) for all 
functions and requirements.  

(2) Automatic Actuation 1, 2, 3, 4 2 trains C SR 3.3.2.2 NA 
Logic and Actuation SR 3.3.2.3 
Relays SR 3.3.2.5 

(3) Containment Pressure 

High High Refer to Function 2.c (Containment Spray-Containment Pressure High High) 
for all functions and requirements.
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ESFAS Instrumentation 3.3.2

Table 3.3.2-1 (page 
Engineered Safety Feature Actuation

3 of 4) 
System Instrumentation

APPLICABLE 
MODES OR OTHER 

SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE 
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE 

4. Steam Line Isolation

a. Manual Initiation 

b. Automatic Actuation Logic 
and Actuation Relays 

c. Containment Pressure
Intermediate High High 

d. High Steam Flow in Two Steam 
Lines 

Coincident with Tavg-LOW Low 

e. High Steam Flow in Two Steam 
Lines 

Coincident with Steam Line 
Pressure-Low 

5. Turbine Trip and Feedwater 
Isolation 

a. Automatic Actuation Logic 
and Actuation Relays 

b. SG Water Level-High High 
(P-14)

1, 2 (d), 3 (d) 2 per steam 
line 

1, 2 (d), 3 (d) 2 trains

1, 2 (d), 3 (d) 3

1, 2 (d), 3 (d) 2 per steam 
line

1, 2 (d), 3 (b)(d) 

1, 2 (d), 3 (d) 

1, 2 , (d) 3 (d)

1, 2 (e), 3 (e)

1 per loop 

2 per steam 
line 

1 per steam 
line

2 trains

1, 2 (e), 3(e) 3 per SG

F SR 3.3.2.7 

G SR 3.3.2.2 
SR 3.3.2.3 
SR 3.3.2.5

D SR 
SR 
SR 
SR 

D SR 
SR 
SR 
SR 

D SR 
SR 
SR 
SR 

D SR 
SR 
SR 
SR 

D SR 
SR 
SR 
SR

3.3.2.1 
3.3.2.4 
3.3.2.8 
3.3.2.9 

3.3.2.1 
3.3.2.4 
3.3.2.8 
3.3.2.9 

3.3.2.1 
3.3.2.4 
3.3.2.8 
3.3.2.9 

3.3.2.1 
3.3.2.4 
3.3.2.8 
3.3.2.9 

3.3.2.1 
3.3.2.4 
3.3.2.8 
3.3.2.9

G SR 3.3.2.2 
SR 3.3.2.3 
SR 3.3.2.5

D SR 
SR 
SR 
SR

3.3.2.1 
3.3.2.4 
3.3.2.8 
3.3.2.9

c. Safety Injection Refer to Function 1 (Safety Injection) 
requirements.

for all initiation functions and

(b) Above the P-12 (Tavg-Low Low) interlock.  

(c) Less than or equal to a function defined as AP corresponding to 43% full steam flow below 20%, load, and 
AP increasing linearly from 43% full steam flow at 20% load to 111% full steam flow at 100% load, and AP 
corresponding to 111% full steam flow above 100% load.  

(d) Except when all MSTVs are closed and de-activated.  

(e) Except when all MFIVs, MFRVs, and associated bypass valves are closed and de-activated or isolated by a 
closed manual valve.

Rev 0 (Draft 1), 09/21/00

NA 

NA

_ 18.5 psia 

(c) 

_ 542°F 

(c) 

Ž 585 psig

NA

< 76%

North Anna Units 1 and 2 3.3.2-10



ESFAS Instrumentation 
3.3.2

Table 3.3.2-1 (page 
Engineered Safety Feature Actuation

4 of 4) 
System Instrumentation

APPLICABLE 
MODES OR OTHER 

SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE 
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE 

6. Auxiliary Feedwater

a. Automatic Actuation Logic 
and Actuation Relays 

b. SG Water Level-Low Low

1, 2, 3 

1, 2, 3

2 trains 

3 per SG

G SR 3.3.2.2 
SR 3.3.2.3 
SR 3.3.2.5

D SR 
SR 
SR 
SR

3.3.2.1 
3.3.2.4 
3.3.2.8 
3.3.2.9

NA 

S17%

c. Safety Injection Refer to Function 1 (Safety Injection) 
requirements.

for all initiation functions and

d. Loss of Offsite Power 

e. Trip of all Main Feedwater 
Pumps 

7. Automatic Switchover to 
Containment Sump 

a. Automatic Actuation Logic 
and Actuation Relays 

b. Refueling Water Storage Tank 
(RWST) Level-Low Low 

Coincident with Safety 

Injection 

8. ESFAS Interlocks

1, 2, 3 

1, 2

2 per bus 

2 per pump

1, 2, 3, 4 2 trains

1, 2, 3, 4 4

F SR 3.3.2.6 
SR 3.3.2.8 
SR 3.3.2.9

H SR 
SR 
SR 

C SR 
SR 
SR 

I SR 
SR 
SR 
SR

Refer to Function I (Safety Injection) 
requirements.

3.3.2.7 
3.3.2.8 
3.3.2.9 

3.3.2.2 
3.3.2.3 
3.3.2.5 

3.3.2.1 
3.3.2.4 
3.3.2.8 
3.3.2.9

_ 2184 V 

NA

NA 

Ž 18.4% and 
5 20.4%

for all initiation functions and

a. Reactor Trip, P-4 1, 2, 3 1 per train, 
2 trains

F SR 3.3.2.10

b. Pressurizer Pressure, P-11 

c. Tavg-Low Low, P-12

1, 2, 3 

1, 2, 3

3 

1 per loop

J SR 3.3.2.1 Ž 1990 psig 
SR 3.3.2.8 and 

• 2010 psig 

SR 3.3.2.1 Ž 542°F and 
SR 3.3.2.8 • 545°F
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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.  

MODES 1, 2, and 3.

ACTIONS

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

2. Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more Functions A.1 Restore required 30 days 
with one required channel to OPERABLE 
channel inoperable, status.  

B. Required Action and B.1 Initiate action in Immediately 
associated Completion accordance with 
Time of Condition A Specification 5.6.6.  
not met.  

C. One or more Functions C.1 Restore one channel to 7 days 
with two required OPERABLE status.  
channels inoperable.  

D. Required Action and D.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition C AND 
not met.  

D.2 Be in MODE 4. 12 hours
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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 except SR 3.3.3.3 does not apply to Items 10 and 12. SR 3.3.3.2 
applies only to Item 12. SR 3.3.3.4 applies only to Item 10.  

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 CHANNEL CALIBRATION. 6 months 

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

Perform CHANNEL CALIBRATION. 18 months 

SR 3.3.3.4 Perform TADOT. 18 months
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PAM Instrumentation 
3.3.3 

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

FUNCTION REQUIRED CHANNELS

1.  

2.  

3.  

4.  

5.  

6.  

7.  

8.  

9.  

10.  

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.

2 

2 

2 

2 

2 

2 

2 

2(c) 

2 (c) 

2 (c) 

2(c) 

2 

2

Power Range Neutron Flux 

Source Range Neutron Flux 

Reactor Coolant System (RCS) Hot Leg Temperature (Wide Range) 

RCS Cold Leg Temperature (Wide Range) 

RCS Pressure (Wide Range) 

Inadequate Core Cooling Monitoring (ICCM) System 

6.a Reactor Vessel Level Instrumentation System (RVLIS) 

6.b RCS Subcooling Margin Monitor 

6.c Core Exit Temperature-Quadrant 1 

6.c Core Exit Temperature-Quadrant 2 

6.c Core Exit Temperature-Quadrant 3 

6.c Core Exit Temperature-Quadrant 4 

Containment Sump Water Level (Wide Range) 

Containment Pressure 

Containment Pressure (Wide Range) 

Penetration Flow Path Containment Isolation Valve Position 

Containment Area Radiation (High Range) 

Containment Hydrogen Analyzers 

Pressurizer Level 

Steam Generator (SG) Water Level (Wide Range) 

SG Water Level (Narrow Range) 

Emergency Condensate Storage Tank Level 

SG Pressure 

High Head Safety Injection Flow

flow path(a)(b)

2 

2 

2 

2 

2 per SG 

2 

2 per SG 

2

(a) 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.  

(b) Only one position indication channel is required for penetration flow paths with only one installed 

control room indication channel.  

(c) A channel consists of two core exit thermocouples (CETs).
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Remote Shutdown System 
3.3.4

3.3 INSTRUMENTATION 

3.3.4 Remote Shutdown System

LCO 3.3.4 

APPLICABILITY:

The Remote Shutdown System Functions shall be OPERABLE.  

MODES 1, 2, and 3.

ACTIONS

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

2. Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Restore required 30 days 
Functions inoperable. Function to OPERABLE 

status.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

B.2 Be in MODE 4. 12 hours 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.3.4.1 Perform CHANNEL CHECK for each required 31 days 
instrumentation channel that is normally 
energized.  

SR 3.3.4.2 Verify each required control circuit and 18 months 
transfer switch is capable of performing 
the intended function.
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Remote Shutdown System 
3.3.4

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.3.4.3 Perform CHANNEL CALIBRATION for each 18 months 
required instrumentation channel.
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LOP EDG Start Instrumentation 
3.3.5 

3.3 INSTRUMENTATION 

3.3.5 Loss of Power (LOP) Emergency Diesel Generator (EDG) Start 
Instrumentati on

LCO 3.3.5 

APPLICABILITY:

Three channels per required bus of the loss of voltage 
Function and three channels per required bus of the degraded 
voltage Function shall be OPERABLE.  

MODES 1, 2, 3, and 4.

ACTIONS

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

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more Functions A.1 ---------NOTE------
with one channel per The inoperable channel 
bus inoperable. may be bypassed for up 

to 12 hours for 
surveillance testing 
of other channels.  

Place channel in trip. 72 hours 

B. One or more Functions B.1 Restore all but one 1 hour 
with two or more channel to OPERABLE 
channels per bus status.  
inoperable.  

C. Required Action and C.1 Enter applicable Immediately 
associated Completion Condition(s) and 
Time not met. Required Action(s) for 

the associated EDG 
made inoperable by LOP 
EDG start 
instrumentation.
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LOP EDG Start Instrumentation 
3.3.5

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.3.5.1 Perform TADOT. 92 days 

SR 3.3.5.2 Perform CHANNEL CALIBRATION with Allowable 18 months 
Values as follows: 

a. Loss of voltage Allowable Values 
> 2935 V and •3225 V with a time delay 
of •3.0 seconds.  

b. Degraded voltage Allowable Values 
> 3720 V and •3772 V with: 

1. A time delay •9.0 seconds with a 
Safety Injection (SI) signal; and 

2. A time delay •63.0 seconds without 
an SI signal.  

SR 3.3.5.3 Verify ESF RESPONSE TIMES are within limit. 18 months on a 
STAGGERED TEST 
BASIS
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RTS Instrumentation 
B 3.3.1 

B 3.3 INSTRUMENTATION 

B 3.3.1 Reactor Trip System (RTS) Instrumentation 

BASES 

BACKGROUND The RTS initiates a unit shutdown, based on the values of 
selected unit parameters, to protect against violating the 
core fuel design limits and Reactor Coolant System (RCS) 
pressure boundary during anticipated operational occurrences 
(AOOs) and to assist the Engineered Safety Features (ESF) 
Systems in mitigating accidents.  

The protection and monitoring systems have been designed to 
assure safe operation of the reactor. This is achieved by 
specifying limiting safety system settings (LSSS) in terms 
of parameters directly monitored by the RTS, as well as 
specifying LCOs on other reactor system parameters and 
equipment performance.  

Technical specifications are required by 10 CFR 50.36 to 
contain LSSS defined by the regulation as "... settings for 
automatic protective devices ... so chosen that automatic 
protective action will correct the abnormal situation before 
a Safety Limit (SL) is exceeded." The Analytic Limit is the 
limit of the process variable at which a safety action is 
initiated, as established by the safety analysis, to ensure 
that a SL is not exceeded. Any automatic protection action 
that occurs on reaching the Analytic Limit therefore ensures 
that the SL is not exceeded. However, in practice, the actual 
settings for automatic protective devices must be chosen to 
be more conservative than the Analytic Limit to account for 
instrument loop uncertainties related to the setting at 
which the automatic protective action would actually occur.  

The Trip Setpoint is a predetermined setting for a 
protective device chosen to ensure automatic actuation prior 
to the process variable reaching the Analytic Limit and thus 
ensuring that the SL would not be exceeded. As such, the Trip 
Setpoint accounts for uncertainties in setting the device 
(e.g., calibration), uncertainties in how the device might 
actually perform (e.g., repeatability), changes in the point 
of action of the device over time (e.g., drift during 
surveillance intervals), and any other factors which may 
influence its actual performance (e.g., harsh accident 
environments). In this manner, the Trip Setpoint plays an 
important role in ensuring the SLs are not exceeded. As such, 

(continued)
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RTS Instrumentation 
B 3.3.1 

BASES 

BACKGROUND the Trip Setpoint meets the definition of an LSSS (Ref. 9) 
(continued) and could be used to meet the requirement that they be 

contained in the technical specifications.  

Technical specifications contain values related to the 
OPERABILITY of equipment required for safe operation of the 
facility. OPERABLE is defined in technical specifications as 
"... being capable of performing its safety function(s)." For 
automatic protective devices, the required safety function 
is to ensure that a SL is not exceeded and therefore the LSSS 
as defined by 10 CFR 50.36 is the same as the OPERABILITY 
limit for these devices. However, use of the Trip Setpoint to 
define OPERABILITY in technical specifications and its 
corresponding designation as the LSSS required by 
10 CFR 50.36 would be an overly restrictive requirement if 
it were applied as an OPERABILITY limit for the "as found" 
value of a protective device setting during a surveillance.  
This would result in technical specification compliance 
problems, as well as reports and corrective actions required 
by the rule which are not necessary to ensure safety. For 
example, an automatic protective device with a setting that 
has been found to be different from the Trip Setpoint due to 
some drift of the setting may still be OPERABLE since drift 
is to be expected. This expected drift would have been 
specifically accounted for in the setpoint methodology for 
calculating the Trip Setpoint and thus the automatic 
protective action would still have ensured that the SL would 
not be exceeded with the "as found" setting of the protective 
device. Therefore, the device would still be OPERABLE since 
it would have performed its safety function and the only 
corrective action required would be to reset the device to 
the Trip Setpoint to account for further drift during the 
next surveillance interval.  

Use of the Trip Setpoint to define "as found" OPERABILITY and 
its designation as the LSSS under the expected circumstances 
described above would result in actions required by both the 
rule and technical specifications that are clearly not 
warranted. However, there is also some point beyond which 
the device would have not been able to perform its function 
due, for example, to greater than expected drift. This value 
needs to be specified in the technical specifications in 
order to define OPERABILITY of the devices and is designated 
as the Allowable Value which, as stated above, is the same as 
the LSSS.  

(continued)
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RTS Instrumentation 
B 3.3.1

BASES

BACKGROUND 
(continued)

The Allowable Value specified in Table 3.3.1-1 serves as the 
LSSS such that a channel is OPERABLE if the trip setpoint is 
found not to exceed the Allowable Value during the CHANNEL 
OPERATIONAL TEST (COT). As such, the Allowable Value differs 
from the Trip Setpoint by an amount primarily equal to the 
expected instrument loop uncertainties, such as drift, 
during the surveillance interval. In this manner, the actual 
setting of the device will still meet the LSSS definition and 
ensure that a Safety Limit is not exceeded at any given point 
of time as long as the device has not drifted beyond that 
expected during the surveillance interval. If the actual 
setting of the device is found to have exceeded the Allowable 
Value the device would be considered inoperable for a 
technical specification perspective. This requires 
corrective action including those actions required by 
10 CFR 50.36 when automatic protective devices do not 
function as required. Note that, although the channel is 
"OPERABLE" under these circumstances, the trip setpoint 
should be left adjusted to a value within the established 
trip setpoint calibration tolerance band, in accordance with 
uncertainty assumptions stated in the referenced set point 
methodology (as-left criteria), and confirmed to be 
operating within the statistical allowances of the 
uncertainty terms assigned.  

During AOOs, which are those events expected to occur one or 
more times during the unit life, the acceptable limits are: 

1. The Departure from Nucleate Boiling Ratio (DNBR) shall be 
maintained above the Safety Limit (SL) value to prevent 
departure from nucleate boiling (DNB); 

2. Fuel centerline melt shall not occur; and 

3. The RCS pressure SL of 2750 psia shall not be exceeded.  

Operation within the SLs of Specification 2.0, "Safety 
Limits (SLs)," also maintains the above values and assures 
that offsite dose will be within the 10 CFR 50 and 
10 CFR 100 criteria during AOOs.  

Accidents are events that are analyzed even though they are 
not expected to occur during the unit life. The acceptable 
limit during accidents is that offsite dose shall be 
maintained within an acceptable fraction of 10 CFR 100 
limits. Different accident categories are allowed a 
different fraction of these limits, based on probability of 

(continued)
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BASES 

BACKGROUND occurrence. Meeting the acceptable dose limit for an 
(continued) accident category is considered having acceptable 

consequences for that event.  

The RTS instrumentation is segmented into four distinct but 
interconnected modules as described in UFSAR, Chapter 7 
(Ref. 1), and as identified below: 

1. Field transmitters or process sensors: provide a 
measurable electronic signal based upon the physical 
characteristics of the parameter being measured; 

2. Signal Process Control and Protection System, including 
Analog Protection System, Nuclear Instrumentation System 
(NIS), field contacts, and protection channel sets: 
provides signal conditioning, bistable setpoint 
comparison, process algorithm actuation, compatible 
electrical signal output to protection system devices, 
and control board/control room/miscellaneous indications; 

3. Solid State Protection System (SSPS), including input, 
logic, and output bays: initiates proper unit shutdown 
and/or ESF actuation in accordance with the defined 
logic, which is based on the bistable outputs from the 
signal process control and protection system; and 

4. Reactor trip switchgear, including reactor trip breakers 
(RTBs) and bypass breakers: provides the means to 
interrupt power to the control rod drive mechanisms 
(CRDMs) and allows the rod cluster control assemblies 
(RCCAs), or "rods," to trip, or de-energize, and fall 
into the core and shut down the reactor. The bypass 
breakers allow testing of the RTBs at power.  

Field Transmitters or Sensors 

To meet the design demands for redundancy and reliability, 
more than one, and often as many as four, field transmitters 
or sensors are used to measure unit parameters. To account 
for the calibration tolerances and instrument drift, which 
are assumed to occur between calibrations, statistical 
allowances are provided in the trip setpoints and Allowable 
Values. The OPERABILITY of each transmitter or sensor is 
determined by either "as-found" calibration data evaluated 
during the CHANNEL CALIBRATION or by qualitative assessment 
of field transmitter or sensor as related to the channel 
behavior during performance of CHANNEL CHECK.
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BASES 

BACKGROUND Signal Process Control and Protection System 
(continued) 

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 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 UFSAR, Chapter 7 (Ref. 1), Chapter 6 
(Ref. 2), and Chapter 15 (Ref. 3). If the measured value of 
a unit parameter exceeds the predetermined setpoint, an 
output from a bistable is forwarded to the SSPS for 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 unit parameters 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.  

These requirements are described in IEEE-279-1971 (Ref. 4).  
The actual number of channels required for each unit 
parameter is specified in Reference 1.  

Two logic channels are required to ensure no single random 
failure of a logic channel will disable the RTS. The logic 
channels are designed such that testing required while the 
reactor is at power may be accomplished without causing 
trip. Provisions to allow removing logic channels from 
service during maintenance are unnecessary because of the 
logic system's designed reliability.  

Allowable Values and RTS Setpoints 

The trip setpoints used in the bistables are summarized 
analytical limits stated in Reference 6. 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), 
the Allowable Values specified in Table 3.3.1-1 in the 
accompanying LCO are conservative with respect to the 
analytical limits. The methodology used to evaluate the trip 
setpoints and Allowable Values, including their explicit 

(continued)
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BASES 

BACKGROUND Allowable Values and RTS Setpoints (continued) 

uncertainties, is provided in the "RTS/ESFAS Setpoint 
Methodology Study" (Ref. 6) which incorporates all of the 
known uncertainties applicable to each channel. The 
magnitudes of these uncertainties are factored into the 
determination of each trip setpoint and corresponding 
Allowable Value. The trip setpoint entered into the bistable 
is more conservative than that specified by the Allowable 
Value (LSSS) to account for measurement errors detectable by 
the COT. The Allowable Value serves as the Technical 
Specification OPERABILITY limit for the purpose of the 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 bistable is 
considered OPERABLE.  

The trip setpoint is the value at which the bistable is set 
and is the expected value to be achieved during calibration.  
The trip setpoint value ensures the LSSS and the safety 
analysis limits are met for surveillance interval selected 
when a channel is adjusted based on stated channel 
uncertainties. Any bistable is considered to be properly 
adjusted when the "as left" setpoint value is within the band 
for CHANNEL CALIBRATION uncertainty allowance (i.e., ± rack 
calibration + comparator setting uncertainties). The trip 
setpoint value is therefore considered a "nominal" value 
(i.e., expressed as a value without inequalities) for the 
purposes of COT and CHANNEL CALIBRATION.  

Trip setpoints consistent with the requirements of the 
Allowable Value ensure that SLs are not violated during AOOs 
(and 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 AO0 or DBA and the 
equipment functions as designed).  

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 
Table 3.3.1-1. 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.
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BASES 

BACKGROUND Solid State Protection System 
(continued) 

The SSPS equipment is used for the decision logic processing 
of outputs from the signal processing equipment bistables.  
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 
electrical separation to satisfy separation and independence 
requirements. The system has been designed to trip in the 
event of a loss of power, directing the unit to a safe 
shutdown condition.  

The SSPS performs the decision logic for actuating a reactor 
trip or ESF actuation, generates the electrical output 
signal that will initiate the required trip or actuation, 
and provides the status, permissive, and annunciator output 
signals to the main control room of the unit.  

The bistable outputs from the signal processing equipment 
are sensed by the SSPS equipment and combined into logic 
matrices that represent combinations indicative of various 
unit upset and accident transients. If a required logic 
matrix combination is completed, the system will initiate a 
reactor trip or 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.  

Reactor Trip Switchgear 

The RTBs are in the electrical power supply line from the 
control rod drive motor generator set power supply to the 
CRDMs. Opening of the RTBs interrupts power to the CRDMs, 
which allows the shutdown rods and control rods to fall into 
the core by gravity. Each RTB is equipped with a bypass 
breaker to allow testing of the RTB while the unit is at 
power. During normal operation the output from the SSPS is a 
voltage signal that energizes the undervoltage coils in the 
RTBs and bypass breakers, if in use. When the required logic 
matrix combination is completed, the SSPS output voltage 
signal is removed, the undervoltage coils are de-energized, 
the breaker trip lever is actuated by the de-energized 

(continued)

Rev 0 (Draft 2), 09/22/00North Anna Units 1 and 2 B 3.3.1-7



RTS Instrumentation 
B 3.3.1 

BASES 

BACKGROUND Reactor Trip Switchgear (continued) 

undervoltage coil, and the RTBs and bypass breakers are 
tripped open. This allows the shutdown rods and control rods 
to fall into the core. In addition to the de-energization of 
the undervoltage coils, each RTB is also equipped with a 
shunt trip attachment device that is energized to trip the 
breaker open upon receipt of a reactor trip signal from the 
SSPS. Either the undervoltage coil or the shunt trip 
mechanism is sufficient by itself, thus providing a diverse 
trip mechanism.  

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.  

APPLICABLE The RTS functions to maintain the SLs during all AQOs and 
SAFETY mitigates the consequences of DBAs in all MODES in which the 
ANALYSES, LCO, Rod Control System is capable of rod withdrawal or one or 
and more rods are not fully inserted.  
APPLICABILITY 

Each of the analyzed accidents and transients can be 
detected by one or more RTS Functions. The accident analysis 
described in Reference 3 takes credit for most RTS trip 
Functions. RTS trip Functions not specifically credited in 
the accident analysis are qualitatively credited in the 
safety analysis and the NRC staff approved licensing basis 
for the unit. These RTS trip Functions may provide 
protection for conditions that do not require dynamic 
transient analysis to demonstrate Function performance. They 
may also serve as backups to RTS trip Functions that were 
credited in the accident analysis.  

The LCO requires all instrumentation performing an RTS 
Function, listed in Table 3.3.1-1 in the accompanying LCO, 
to be OPERABLE. A channel is OPERABLE with a trip setpoint 
value outside its calibration tolerance band provided the 
trip setpoint "as-found" value does not exceed its 
associated Allowable Value and provided the trip setpoint 
"as-left" value is adjusted to a value within the "as-left" 
calibration tolerance band of the nominal trip setpoint. A 
trip setpoint may be set more conservative than the nominal 
trip setpoint as necessary in response to the unit 

(continued)
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APPLICABLE 
SAFETY 
ANALYSES, LCO, 
and 
APPLICABILITY 

(continued)

conditions. Failure of any instrument renders the affected 
channel(s) inoperable and reduces the reliability of the 
affected Functions.  

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. 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 channels to be 
OPERABLE. Each channel is controlled by a manual reactor 
trip switch. Each channel activates the reactor trip 
breaker in both trains. Two independent channels 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 fully 
withdrawn from the core. In MODE 3, 4, or 5, the manual 
initiation Function must also be OPERABLE if one or more 
shutdown rods or control rods are withdrawn or the Rod 

(continued)

Rev 0 (Draft 2), 09/22/00North Anna Units 1 and 2 B 3.3. 1-9



RTS Instrumentation 
B 3.3.1

BASES

APPLICABLE 
SAFETY 
ANALYSES, LCO, 
and 
APPLICABILITY

1. Manual Reactor Trip (continued) 

Control System is capable of withdrawing the shutdown 
rods or the control rods. In this condition, inadvertent 
control rod withdrawal is possible. In MODE 3, 4, or 5, 
manual initiation of a reactor trip does not have to be 
OPERABLE if the Rod Control System is not capable of 
withdrawing the shutdown rods or control rods and if all 
rods are fully inserted. If the rods cannot be withdrawn 
from the core, or all of the rods are inserted, there is 
no need to be able to trip the reactor. In MODE 6, 
neither the shutdown rods nor the control rods are 
permitted to be withdrawn and the CRDMs are disconnected 
from the control rods and shutdown rods. Therefore, the 
manual initiation Function is not required.

2. Power Range Neutron Flux

The NIS power range detectors are located external to 
the reactor vessel and measure neutrons leaking from the 
core. The NIS power range detectors provide input to the 
Rod Control System and the Steam Generator (SG) Water 
Level Control System. Therefore, the actuation logic 
must be able to withstand an 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. Note that 
this Function also provides a signal to prevent 
automatic and manual rod withdrawal prior to initiating 
a reactor trip. Limiting further rod withdrawal may 
terminate the transient and eliminate the need to trip 
the reactor.  

a. Power Ranqe Neutron Flux-Hiqh

The Power Range Neutron Flux-High trip Function 
ensures that protection is provided, from all power 
levels, against a positive reactivity excursion 
leading to DNB during power operations. These can be 
caused by rod withdrawal or reductions in RCS 
temperature.  

The LCO requires all four of the Power Range Neutron 
Flux-High channels to be OPERABLE.  

(continued)
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SAFETY 
ANALYSES, LCO, 
and 
APPLICABILITY

2. Power Range Neutron Flux (continued) 

a. Power Range Neutron Flux-High (continued) 

In MODE 1 or 2, when a positive reactivity excursion 
could occur, the Power Range Neutron Flux-High trip 
must be OPERABLE. This Function will terminate the 
reactivity excursion and shut down the reactor prior 
to reaching a power level that could damage the fuel.  
In MODE 3, 4, 5, or 6, the NIS power range detectors 
cannot detect neutron levels in this range. In these 
MODES, the Power Range Neutron Flux-High does not 
have to be OPERABLE because the reactor is shut down 
and reactivity excursions into the power range are 
extremely unlikely. Other RTS Functions and 
administrative controls provide protection against 
reactivity additions when in MODE 3, 4, 5, or 6.

b. Power Range Neutron Flux-Low

The LCO requirement for the Power Range Neutron 
Flux-Low trip Function ensures that protection is 
provided against a positive reactivity excursion from 
low power conditions.  

The LCO requires all four of the Power Range Neutron 
Flux-Low channels to be OPERABLE.  

In MODE 1, below the Power Range Neutron Flux (P-10 
setpoint), and in MODE 2, the Power Range Neutron 
Flux-Low trip must be OPERABLE. This Function may be 
manually blocked by the operator when two out of four 
power range channels are greater than approximately 
10% RTP (P-10 setpoint). This Function is 
automatically unblocked when three out of four power 
range channels are below the P-10 setpoint. Above the 
P-10 setpoint, positive reactivity additions are 
mitigated by the Power Range Neutron Flux-High trip 
Function.  

In MODE 3, 4, 5, or 6, the Power Range Neutron 
Flux-Low trip Function does not have to be OPERABLE 
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.
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APPLICABLE 3. Power Range Neutron Flux Rate 
SAFETY 
ANALYSES, LCO, The Power Range Neutron Flux Rate trips use the same 
and channels as discussed for Function 2 above.  
APPLICABILITY 

(continued) a. Power Range Neutron Flux-High Positive Rate 

The Power Range Neutron Flux-High Positive Rate trip 
Function ensures that protection is provided against 
rapid increases in neutron flux that are 
characteristic of an RCCA drive rod housing rupture 
and the accompanying ejection of the RCCA. This 
Function compliments the Power Range Neutron 
Flux-High and Low Setpoint trip Functions to ensure 
that the criteria are met for a rod ejection from the 
power range.  

The LCO requires all four of the Power Range Neutron 
Flux-High Positive Rate channels to be OPERABLE.  

In MODE 1 or 2, when there is a potential to add a 
large amount of positive reactivity from a rod 
ejection accident (REA), the Power Range Neutron 
Flux-High Positive Rate trip must be OPERABLE. In 
MODE 3, 4, 5, or 6, the Power Range Neutron Flux-High 
Positive Rate trip Function does not have to be 
OPERABLE because other RTS trip Functions and 
administrative controls will provide protection 
against positive reactivity additions. Also, since 
only the shutdown banks may be fully withdrawn in 
MODE 3, 4, or 5, the remaining complement of control 
bank (partial withdrawal allowed) worth ensures a 
sufficient degree of SDM in the event of an REA. In 
MODE 6, no rods are withdrawn and the SDM is 
increased during refueling operations. The reactor 
vessel head is also removed or the closure bolts are 
detensioned preventing any pressure buildup. In 
addition, the NIS power range detectors cannot detect 
neutron levels present in this mode.  

b. Power Range Neutron Flux-High Negative Rate 

The Power Range Neutron Flux-High Negative Rate trip 
Function ensures that protection is provided for 
multiple rod drop accidents. At high power levels, a 
multiple rod drop accident could cause local flux 
peaking that would result in an unconservative local 

(continued)
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APPLICABLE 3. Power Range Neutron Flux Rate (continued) 
SAFETY 
ANALYSES, LCO, b. Power Range Neutron Flux-High Negative Rate 
and (continued) 
APPLICABILITY 

DNBR. DNBR is defined as the ratio of the heat flux 
required to cause a DNB at a particular location in 
the core to the local heat flux. The DNBR is 
indicative of the margin to DNB. No credit is taken 
for the operation of this Function for those rod drop 
accidents in which the local DNBRs will be greater 
than the limit.  

The LCO requires all four Power Range Neutron 
Flux-High Negative Rate channels to be OPERABLE.  

In MODE 1 or 2, when there is potential for a 
multiple rod drop accident to occur, the Power Range 
Neutron Flux-High Negative Rate trip must be 
OPERABLE. In MODE 3, 4, 5, or 6, the Power Range 
Neutron Flux-High Negative Rate trip Function does 
not have to be OPERABLE because the core is not 
critical and DNB is not a concern. Also, since only 
the shutdown banks may be fully withdrawn in MODE 3, 
4, or 5, the remaining complement of control bank 
(partial withdrawal allowed) worth ensures a 
sufficient degree of SDM in the event of an REA. In 
MODE 6, no rods are withdrawn and the required SDM is 
increased during refueling operations. In addition, 
the NIS power range detectors cannot detect neutron 
levels present in this MODE.  

4. Intermediate Range Neutron Flux 

The Intermediate Range Neutron Flux trip Function 
ensures that protection is provided against an 
uncontrolled RCCA bank rod withdrawal accident from a 
subcritical condition during startup. This trip Function 
provides redundant protection to the Power Range Neutron 
Flux-Low Setpoint trip Function. The NIS intermediate 
range detectors are located external to the reactor 
vessel and measure neutrons leaking from the core. Note 
that this Function also provides a signal to prevent 
automatic and manual rod withdrawal prior to initiating 
a reactor trip. Limiting further rod withdrawal may 
terminate the transient and eliminate the need to trip 
the reactor.  

(continued)

Rev 0 (Draft 2), 09/22/00North Anna Units 1 and 2 B 3.3.1-13



RTS Instrumentation 
B 3.3.1 

BASES 

APPLICABLE 4. Intermediate Range Neutron Flux (continued) 
SAFETY 
ANALYSES, LCO, The LCO requires two channels of Intermediate Range 
and Neutron Flux to be OPERABLE. Two OPERABLE channels are 
APPLICABILITY 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 above 
the P-6 setpoint, 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-1O setpoint, the 
Power Range Neutron Flux-High Setpoint trip and the 
Power Range Neutron Flux-High Positive Rate trip provide 
core protection for a rod withdrawal accident. In MODE 2 
below the P-6 setpoint, the Source Range Neutron Flux 
Trip provides the core protection for reactivity 
accidents. In MODE 3, 4, or 5, the Intermediate Range 
Neutron Flux trip does not have to be OPERABLE because 
Source Range Instrumentation channels provide the 
required reactor trip protection. 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. Also, the NIS intermediate range detectors cannot 
detect neutron levels present in this MODE.  

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 bank rod withdrawal 
accident from a subcritical condition during startup.  
This trip Function provides redundant protection to the 
Power Range Neutron Flux-Low trip Function. 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 is the only RTS automatic 
protection function required in MODES 3, 4, and 5 when 

(continued)
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APPLICABLE 5. Source Range Neutron Flux (continued) 
SAFETY 
ANALYSES, LCO, rods are capable of withdrawal or one or more rods are 
and not fully inserted. Therefore, the functional capability 
APPLICABILITY at the specified Allowable Value is assumed to be 

available.  

The Source Range Neutron Flux Function provides 
protection for control rod withdrawal from subcritical, 
boron dilution and control rod ejection events.  

In MODE 2 when below the P-6 setpoint and in MODES 3, 4, 
and 5 when there is a potential for an uncontrolled RCCA 
bank rod withdrawal accident, the Source Range Neutron 
Flux trip must be OPERABLE. Two OPERABLE channels are 
sufficient to ensure no single random failure will 
disable this trip Function. Above the P-6 setpoint, the 
Intermediate Range Neutron Flux trip and the Power Range 
Neutron Flux-Low Setpoint trip will provide core 
protection for reactivity accidents. Above the P-6 
setpoint, the NIS source range detectors are 
de-energized and inoperable.  

In MODES 3, 4, and 5 with all rods fully inserted and the 
Rod Control System not capable of rod withdrawal, and in 
MODE 6, the outputs of the Function to RTS logic are not 
required OPERABLE. The requirements for the NIS source 
range detectors to monitor core neutron levels and 
provide indication of reactivity changes that may occur 
as a result of events like a boron dilution are addressed 
in LCO 3.9.3, "Nuclear Instrumentation," for MODE 6.  

6. Overtemperature AT 

The Overtemperature AT trip Function is provided to 
ensure that the design limit DNBR is met. This trip 
Function also limits the range over which the Overpower 
AT trip Function must provide protection. The inputs to 
the Overtemperature AT trip include pressurizer 
pressure, coolant temperature, axial power distribution, 
and reactor power as indicated by loop AT assuming full 
reactor coolant flow. Protection from violating the DNBR 
limit is assured for those transients that are slow with 
respect to delays from the core to the measurement 
system. The Function monitors both variation in power 
and flow since a decrease in flow has the same effect on 
AT as a power increase. The Overtemperature AT trip 

(continued)
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APPLICABLE 6. Overtemperature AT (continued) 
SAFETY 
ANALYSES, LCO, Function uses each loop's AT as a measure of reactor 
and power and is compared with a setpoint that is 
APPLICABILITY automatically varied with the following parameters: 

"* reactor coolant average temperature-the trip setpoint 
is varied to correct for changes in coolant density 
and specific heat capacity with changes in coolant 
temperature; 

"* pressurizer pressure-the trip setpoint is varied to 
correct for changes in system pressure; and 

"* axial power distribution-f(AI), the 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.  

Dynamic compensation is included for system piping 
delays from the core to the temperature measurement 
system.  

The Overtemperature AT trip Function is calculated for 
each loop as described in Note 1 of Table 3.3.1-1. Trip 
occurs if Overtemperature AT is indicated in two loops.  
The pressure and temperature signals are used for other 
control functions. The actuation logic must be able to 
withstand an 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. Note that this Function 
also provides a signal to generate a turbine runback 
prior to reaching the trip setpoint. A turbine runback 
will reduce turbine power and reactor power.  
Additionally, the turbine runback setpoint blocks 
automatic and manual rod withdrawal. A reduction in 
power will normally alleviate the Overtemperature AT 
condition and may prevent a reactor trip.  

The LCO requires all three channels of the 
Overtemperature AT trip Function to be OPERABLE. Note 
that the Overtemperature AT Function receives input from 

(continued)
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APPLICABLE 6. Overtemperature AT (continued) 
SAFETY 
ANALYSES, LCO, channels shared with other RTS Functions. Failures that 
and affect multiple Functions require entry into the 
APPLICABILITY Conditions applicable to all affected Functions.  

In MODE 1 or 2, the Overtemperature AT trip must be 
OPERABLE to prevent DNB. In MODE 3, 4, 5, or 6, this trip 
Function does not have to be OPERABLE because the 
reactor is not operating and there is insufficient heat 
production to be concerned about DNB.  

7. Overpower AT 

The Overpower AT trip Function ensures that protection 
is provided to ensure the integrity of the fuel (i.e., no 
fuel pellet melting and less than 1% cladding strain) 
under all possible overpower conditions. This trip 
Function also limits the required range of the 
Overtemperature AT trip Function and provides a backup 
to the Power Range Neutron Flux-High Setpoint trip. The 
Overpower AT trip Function ensures that the allowable 
heat generation rate (kW/ft) of the fuel is not 
exceeded. It uses the AT of each loop as a measure of 
reactor power with a setpoint that is automatically 
varied with the following parameters: 

"* reactor coolant average temperature-the trip setpoint 
is varied to correct for changes in coolant density 
and specific heat capacity with changes in coolant 
temperature; and 

"* rate of change of reactor coolant average 
temperature-including dynamic compensation for the 
delays between the core and the temperature 
measurement system. The function generated by the rate 
lag controller for Tavg dynamic compensation is 
represented by the expression: T3 s/1+T3s. The time 
constant utilized in the rate lag controller for Tavg 
is t3

The Overpower AT trip Function is calculated for each 
loop as per Note 2 of Table 3.3.1-1. Trip occurs if 
Overpower AT is indicated in two loops. Note that this 
Function also provides a signal to generate a turbine 
runback prior to reaching the Allowable Value. A turbine 
runback will reduce turbine power and reactor power.  

(continued)
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APPLICABLE 7. Overpower AT (continued) 
SAFETY 
ANALYSES, LCO, Additionally, the turbine runback setpoint blocks 
and automatic and manual rod withdrawal. A reduction in 
APPLICABILITY power will normally alleviate the Overpower AT condition 

and may prevent a reactor trip.  

The LCO requires three channels of the Overpower AT trip 
Function to be OPERABLE. Note that the Overpower AT trip 
Function receives input from channels shared with other 
RTS Functions. Failures that affect multiple Functions 
require entry into the Conditions applicable to all 
affected Functions.  

In MODE 1 or 2, the Overpower AT trip Function must be 
OPERABLE. These are the only times that enough heat is 
generated in the fuel to be concerned about the heat 
generation rates and overheating of the fuel. In MODE 3, 
4, 5, or 6, this trip Function does not have to be 
OPERABLE because the reactor is not operating and there 
is insufficient heat production to be concerned about 
fuel overheating and fuel damage.  

8. Pressurizer Pressure 

The same sensors provide input to the Pressurizer 
Pressure-High and -Low trips and the Overtemperature AT 
trip.  

a. Pressurizer Pressure-Low 

The Pressurizer Pressure-Low trip Function ensures 
that protection is provided against violating the 
DNBR limit due to low pressure.  

The LCO requires three channels of Pressurizer 
Pressure-Low to be OPERABLE.  

In MODE 1, when DNB is a major concern, the 
Pressurizer Pressure-Low trip must be OPERABLE. This 
trip Function is automatically enabled on increasing 
power by the P-7 interlock (NIS power range P-ID or 
turbine impulse pressure greater than approximately 
10% of full power equivalent (P-13)). On decreasing 
power, this trip Function is automatically blocked 
below P-7. Below the P-7 setpoint, no conceivable 
power distributions can occur that would cause DNB 
concerns.
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APPLICABLE 8. Pressurizer Pressure (continued) 
SAFETY 
ANALYSES, LCO, b. Pressurizer Pressure-High 
and 
APPLICABILITY The Pressurizer Pressure-High trip Function ensures 

that protection is provided against overpressurizing 
the RCS. This trip Function operates in conjunction 
with the pressurizer relief and safety valves to 
prevent RCS overpressure conditions.  

The LCO requires three channels of the Pressurizer 
Pressure-High to be OPERABLE.  

The Pressurizer Pressure-High LSSS is selected to be 
below the pressurizer safety valve actuation pressure 
and above the power operated relief valve (PORV) 
setting. This setting minimizes challenges to safety 
valves while avoiding unnecessary reactor trip for 
those pressure increases that can be controlled by 
the PORVs.  

In MODE I or 2, the Pressurizer Pressure-High trip 
must be OPERABLE to help prevent RCS 
overpressurization and minimize challenges to the 
relief and safety valves. In MODE 3, 4, 5, or 6, the 
Pressurizer Pressure-High trip Function does not have 
to be OPERABLE because transients that could cause an 
overpressure condition will be slow to occur.  
Therefore, the operator will have sufficient time to 
evaluate unit conditions and take corrective actions.  
Additionally, low temperature overpressure protection 
systems provide overpressure protection when below 
MODE 4.  

9. Pressurizer Water Level-High 

The Pressurizer Water Level-High trip Function provides 
a backup signal for the Pressurizer Pressure-High trip 
and also provides protection against water relief 
through the pressurizer safety valves. These valves are 
designed to pass steam in order to achieve their design 
energy removal rate. A reactor trip is actuated prior to 
the pressurizer becoming water solid. The LCO requires 
three channels of Pressurizer Water Level-High to be 
OPERABLE. The pressurizer level channels are used as 
input to the Pressurizer Level Control System. A fourth 
channel is not required to address control/protection 

(continued)
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APPLICABLE 9. Pressurizer Water Level-High (continued) 
SAFETY 
ANALYSES, LCO, interaction concerns. The level channels do not actuate 
and the safety valves, and the high pressure reactor trip is 
APPLICABILITY set below the safety valve setting. Therefore, with the 

slow rate of charging available, pressure overshoot due 
to level channel failure cannot cause the safety valve 
to lift before reactor high pressure trip.  

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 

The Reactor Coolant Flow-Low 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-7 setpoint, the reactor trip on low flow in 
two or more RCS loops is automatically enabled. Above 
the P-8 setpoint, which is approximately 30% 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-7.  

In MODE 1 above the P-8 setpoint, a loss of flow in one 
RCS loop could result in DNB conditions in the core 
because of the higher power level. In MODE 1 below the 
P-8 setpoint and above the P-7 setpoint, a loss of flow 
in two or more loops is required to actuate a reactor 
trip because of the lower power level and the greater 
margin to the design limit DNBR. Below the P-7 setpoint, 
all reactor trips on low flow are automatically blocked 
since there is insufficient heat production to generate 
DNB conditions.
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APPLICABLE 11. Reactor Coolant Pump (RCP) Breaker Position 
SAFETY 
ANALYSES, LCO, Both RCP Breaker Position trip Functions operate from 
and three pairs of auxiliary contacts, with one pair on each 
APPLICABILITY RCP breaker with one contact supplying each train. These 

(continued) Functions anticipate the Reactor Coolant Flow-Low trips 
to avoid RCS heatup that would occur before the low flow 
trip actuates.  

a. Reactor Coolant Pump Breaker Position (Single Loop) 

The RCP Breaker Position (Single Loop) trip Function 
ensures that protection is provided against violating 
the DNBR limit due to a loss of flow in one RCS loop.  
The position of each RCP breaker is monitored. If one 
RCP breaker is open above the P-8 setpoint, a reactor 
trip is initiated. This trip Function will generate a 
reactor trip before the Reactor Coolant Flow-Low 
(Single Loop) trip setpoint is reached.  

The LCO requires one RCP Breaker Position channel per 
RCP to be OPERABLE. One OPERABLE channel is 
sufficient for this trip Function because the RCS 
Flow-Low trip alone provides sufficient protection of 
unit SLs for loss of flow events. The RCP Breaker 
Position trip serves only to anticipate the low flow 
trip, minimizing the thermal transient associated 
with loss of a pump.  

This Function measures only the discrete position 
(open or closed) of the RCP breaker. Therefore, the 
Function has no adjustable trip setpoint with which 
to associate an LSSS.  

In MODE 1 above the P-8 setpoint, when a loss of flow 
in any RCS loop could result in DNB conditions in the 
core, the RCP Breaker Position (Single Loop) trip 
must be OPERABLE. In MODE 1 below the P-8 setpoint, a 
loss of flow in two or more loops is required to 
actuate a reactor trip because of the lower power 
level and the greater margin to the design limit 
DNBR.
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ANALYSES, LCO, 
and 
APPLICABILITY

11. Reactor Coolant Pump (RCP) Breaker Position (continued) 

b. Reactor Coolant Pump Breaker Position (Two Loops)

The RCP Breaker Position (Two Loops) 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 position of each RCP breaker is 
monitored. 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. This trip Function will 
generate a reactor trip before the Reactor Coolant 
Flow-Low (Two Loops) trip setpoint is reached.  

The LCO requires one RCP Breaker Position channel per 
RCP to be OPERABLE. One OPERABLE channel is 
sufficient for this Function because the RCS Flow-Low 
trip alone provides sufficient protection of unit SLs 
for loss of flow events. The RCP Breaker Position 
trip serves only to anticipate the low flow trip, 
minimizing the thermal transient associated with loss 
of an RCP.  

This Function measures only the discrete position 
(open or closed) of the RCP breaker. Therefore, the 
Function has no adjustable trip setpoint with which 
to associate an LSSS.  

In MODE 1 above the P-7 setpoint and below the P-8 
setpoint, the RCP Breaker Position (Two Loops) trip 
must be OPERABLE. Below the P-7 setpoint, all reactor 
trips on loss of 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 loss of 
flow in two 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.  

12. Undervoltace 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 bus is monitored. Above the P-7 

(continued)
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APPLICABLE 12. Undervoltaqe Reactor Coolant Pumps (continued) 
SAFETY 
ANALYSES, LCO, setpoint, a loss of voltage detected on two or more RCP 
and buses will initiate a reactor trip. This trip Function 
APPLICABILITY will generate a reactor trip before the Reactor Coolant 

Flow-Low (Two Loops) trip setpoint is reached. Time 
delays are incorporated into the Undervoltage RCPs 
channels to prevent reactor trips due to momentary 
electrical power transients.  

The LCO requires three Undervoltage RCPs channels to be 
OPERABLE. Each channel monitors one RCP bus voltage with 
two sensors. One sensor monitors from A to B phases, 
while the other sensor senses from the B to C phases.  

In MODE 1 above the P-7 setpoint, the Undervoltage RCP 
trip must be OPERABLE. Below the P-7 setpoint, all 
reactor trips on loss of 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 loss of flow 
in two or more RCS loops is automatically enabled.  

13. Underfrequency Reactor Coolant Pumps 

The Underfrequency 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 from 
a major network frequency disturbance. An underfrequency 
condition will slow down the pumps, thereby reducing 
their coastdown time following a pump trip. The proper 
coastdown time is required so that reactor heat can be 
removed immediately after reactor trip. The frequency of 
each RCP bus is monitored. Above the P-7 setpoint, a loss 
of frequency 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 reached. Time 
delays are incorporated into the Underfrequency RCPs 
channels to prevent reactor trips due to momentary 
electrical power transients.  

The LCO requires three Underfrequency RCPs channels to 
be OPERABLE with each channel monitoring one bus.  

(continued)
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APPLICABLE 13. Underfrequency Reactor Coolant Pumps (continued) 
SAFETY 
ANALYSES, LCO, In MODE 1 above the P-7 setpoint, the Underfrequency 
and RCPs trip must be OPERABLE. Below the P-7 setpoint, all 
APPLICABILITY reactor trips on loss of 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 loss of flow 
in two or more RCS loops is automatically enabled.  

14. Steam Generator Water Level-Low Low 

The SG Water Level-Low Low trip Function ensures that 
protection is provided against a loss of heat sink and 
actuates the Auxiliary Feedwater (AFW) System prior to 
uncovering the SG tubes. The SGs are the heat sink for 
the reactor. In order to act as a heat sink, the SGs must 
contain a minimum amount of water. A narrow range low low 
level in any SG is indicative of a loss of heat sink for 
the reactor. The level transmitters provide input to the 
SG Level Control System. Therefore, the actuation logic 
must be able to withstand an 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. This 
Function also performs the ESFAS function of starting 
the AFW pumps on low low SG level.  

The LCO requires three channels of SG Water Level-Low 
Low per SG to be OPERABLE. These channels for the SGs 
measure level with a narrow range span.  

In MODE 1 or 2, when the reactor requires a heat sink, 
the SG Water Level-Low Low trip must be OPERABLE. The 
normal source of water for the SGs is the Main Feedwater 
(MFW) System (not safety related). The AFW System is the 
safety related backup source of water to ensure that the 
SGs remain the heat sink for the reactor. In MODE 3, 4, 
5, or 6, the SG Water Level-Low Low Function does not 
have to be OPERABLE because the reactor is not operating 
or even critical. Decay heat removal is normally 
accomplished by Main Feedwater System or AFW System in 
MODE 3 and by the Residual Heat Removal (RHR) System in 
MODE 4, 5, or 6.
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(continued)

15. Steam Generator Water Level-Low, Coincident With Steam 
Flow/Feedwater Flow Mismatch 

SG Water Level-Low, in conjunction with the Steam 
Flow/Feedwater Flow Mismatch, ensures that protection is 
provided against a loss of heat sink. In addition to a 
decreasing water level in the SG, the difference between 
feedwater flow and steam flow is evaluated to determine 
if feedwater flow is significantly less than steam flow.  
With less feedwater flow than steam flow, SG level will 
decrease at a rate dependent upon the magnitude of the 
difference in flow rates. There are two SG level 
channels and two Steam Flow/Feedwater Flow Mismatch 
channels per SG. One narrow range level channel sensing 
a low level coincident with one Steam Flow/Feedwater 
Flow Mismatch channel sensing flow mismatch (steam flow 
greater than feed flow) will actuate a reactor trip.  

The LCO requires two channels of SG Water Level-Low 
coincident with Steam Flow/Feedwater Flow Mismatch.  

In MODE 1 or 2, when the reactor requires a heat sink, 
the SG Water Level-Low coincident with Steam 
Flow/Feedwater Flow Mismatch trip must be OPERABLE. The 
normal source of water for the SGs is the MFW System (not 
safety related). The AFW System is the safety related 
backup source of water to ensure that the SGs remain the 
heat sink for the reactor. In MODE 3, 4, 5, or 6, the SG 
Water Level-Low coincident with Steam Flow/Feedwater 
Flow Mismatch Function does not have to be OPERABLE 
because the reactor is not operating or even critical.  
Decay heat removal is normally accomplished by Main 
Feedwater System or AFW System in MODE 3 and by the RHR 
System in MODE 4, 5, or 6.  

16. Turbine Trip 

a. Turbine Trip-Low Auto Stop Oil Pressure 

The Turbine Trip-Low Auto Stop Oil Pressure trip 
Function anticipates the loss of heat removal 
capabilities of the secondary system following a 
turbine trip. This trip Function acts to minimize the 
pressure/temperature transient on the reactor. Any 
turbine trip from a power level below the P-8 
setpoint, approximately 30% power, will not actuate a 
reactor trip. Three pressure switches monitor the 

(continued)
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16. Turbine Trip (continued) 

a. Turbine Trip-Low Auto Stop Oil Pressure (continued) 

Auto Stop oil pressure. A low pressure condition 
sensed by two-out-of-three pressure switches will 
actuate a reactor trip. These pressure switches do 
not provide any input to the turbine control system.  
The unit is designed to withstand a complete loss of 
load and not sustain core damage or challenge the RCS 
pressure limitations. Core protection is provided by 
the Pressurizer Pressure-High trip Function and RCS 
integrity is ensured by the pressurizer safety 
valves.  

The LCO requires three channels of Turbine Trip-Low 
Auto Stop Oil Pressure to be OPERABLE in MODE 1 above 
P-8.  

Below the P-8 setpoint, a turbine trip does not 
actuate a reactor trip. In MODE 2, 3, 4, 5, or 6, 
there is no potential for a turbine trip, and the 
Turbine Trip-Low Auto Stop Oil Pressure trip Function 
does not need to be OPERABLE.  

b. Turbine Trip-Turbine Stop Valve Closure 

The Turbine Trip-Turbine Stop Valve Closure trip 
Function anticipates the loss of heat removal 
capabilities of the secondary system following a 
turbine trip. Any turbine trip from a power level 
below the P-8 setpoint, approximately 30% power, will 
not actuate a reactor trip. The trip Function 
anticipates the loss of secondary heat removal 
capability that occurs when the stop valves close.  
Tripping the reactor in anticipation of loss of 
secondary heat removal acts to minimize the pressure 
and temperature transient on the reactor. This trip 
Function will not and is not required to operate in 
the presence of a single channel failure. The unit is 
designed tolwithstand a complete loss of load and not 
sustain core damage or challenge the RCS pressure 
limitations. Core protection is provided by the 
Pressurizer Pressure-High trip Function, and RCS 
integrity is ensured by the pressurizer safety 
valves. This trip Function is diverse to the Turbine 
Trip-Low Auto Stop Oil Pressure trip Function. Each 

(continued)
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APPLICABLE 16. Turbine Trip (continued) 
SAFETY 
ANALYSES, LCO, b. Turbine Trip-Turbine Stop Valve Closure (continued) 
and 
APPLICABILITY turbine stop valve is equipped with one limit switch 

that inputs to the RTS. If all four limit switches 
indicate that the stop valves are all closed, a 
reactor trip is initiated.  

The LSSS for this Function is set to assure channel 
trip occurs when the associated stop valve is 
completely closed.  

The LCO requires four Turbine Trip-Turbine Stop Valve 
Closure channels, one per valve, to be OPERABLE in 
MODE 1 above P-8. All four channels must trip to 
cause reactor trip.  

Below the P-8 setpoint, a load rejection can be 
accommodated by the Steam Dump System. In MODE 2, 3, 
4, 5, or 6, there is no potential for a load 
rejection, and the Turbine Trip-Stop Valve Closure 
trip Function does not need to be OPERABLE.  

17. Safety Injection Input from Engineered Safety Feature 
Actuation System 

The SI Input from ESFAS ensures that if a reactor trip 
has not already been generated by the RTS, the ESFAS 
automatic actuation logic will initiate a reactor trip 
upon any signal that initiates SI. This is a condition of 
acceptability for the LOCA. However, other transients 
and accidents take credit for varying levels of ESF 
performance and rely upon rod insertion, except for the 
most reactive rod that is assumed to be fully withdrawn, 
to ensure reactor shutdown. Therefore, a reactor trip is 
initiated every time an SI signal is present.  

Allowable Values are not applicable to this Function.  
The SI input is provided by logic in the ESFAS.  
Therefore, there is no measurement signal with which to 
associate an LSSS.  

The LCO requires two trains of SI Input from ESFAS to be 
OPERABLE in MODE 1 or 2.  

(continued)
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APPLICABLE 17. Safety Injection Input from Engineered Safety Feature 
SAFETY Actuation System (continued) 
ANALYSES, LCO, 
and A reactor trip is initiated every time an SI signal is 
APPLICABILITY present. Therefore, this trip Function must be OPERABLE 

in MODE 1 or 2, when the reactor is critical, and must be 
shut down in the event of an accident. In MODE 3, 4, 5, 
or 6, the reactor is not critical, and this trip 
Function does not need to be OPERABLE.  

18. Reactor Trip System Interlocks 

Reactor protection interlocks are provided to ensure 
reactor trips are in the correct configuration for the 
current unit status. They back up operator actions to 
ensure protection system Functions are not bypassed 
during unit conditions under which the safety analysis 
assumes the Functions are not bypassed. Therefore, the 
interlock Functions do not need to be OPERABLE when the 
associated reactor trip functions are outside the 
applicable MODES. These are: 

a. Intermediate Range Neutron Flux, P-6 

The Intermediate Range Neutron Flux, P-6 interlock is 
actuated when any NIS intermediate range channel goes 
approximately one decade above the minimum channel 
reading. If both channels drop below the setpoint, 
the permissive will automatically be defeated. The 
LCO requirement for the P-6 interlock ensures that 
the following Functions are performed: 

" on increasing power, the P-6 interlock allows the 
manual block of the NIS Source Range, Neutron Flux 
reactor trip. This prevents a premature block of 
the source range trip and allows the operator to 
ensure that the intermediate range is OPERABLE 
prior to leaving the source range. When the source 
range trip is blocked, the high voltage to the 
detectors is also removed; and 

"* on decreasing power, the P-6 interlock 
automatically energizes the NIS source range 
detectors and enables the NIS Source Range Neutron 
Flux reactor trip.  

(continued)
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APPLICABLE 18. Reactor Trip System Interlocks (continued) 
SAFETY 
ANALYSES, LCO, a. Intermediate Range Neutron Flux, P-6 (continued) 
and 
APPLICABILITY The LCO requires two channels of Intermediate Range 

Neutron Flux, P-6 interlock to be OPERABLE in MODE 2 
when below the P-6 interlock setpoint.  

Above the P-6 interlock setpoint, the NIS Source 
Range Neutron Flux reactor trip will be blocked, and 
this Function will no longer be necessary.  

In MODE 3, 4, 5, or 6, the P-6 interlock does not have 
to be OPERABLE because the NIS Source Range is 
providing core protection.  

b. Low Power Reactor Trips Block, P-7 

The Low Power Reactor Trips Block, P-7 interlock is 
actuated by input from either the Power Range Neutron 
Flux, P-10, or the Turbine Impulse Pressure, P-13 
interlock. The LCO requirement for the P-7 interlock 
ensures that the following Functions are performed: 

(1) on increasing power, the P-7 interlock 
automatically enables reactor trips on the 
following Functions: 

"* Pressurizer Pressure-Low; 

"* Pressurizer Water Level-High; 

"* Reactor Coolant Flow-Low (low flow in two or 
more RCS loops); 

"* RCPs Breaker Open (Two Loops); 

"• Undervoltage RCPs; and 

"* Underfrequency RCPs.  

These reactor trips are only required when 
operating above the P-7 setpoint (approximately 
10% power). The reactor trips provide protection 
against violating the DNBR limit. Below the P-7 
setpoint, the RCS is capable of providing 
sufficient natural circulation without any RCP 
running.
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APPLICABLE 18. Reactor Trip System Interlocks (continued) 
SAFETY 
ANALYSES, LCO, b. Low Power Reactor Trips Block, P-7 (continued) 
and 
APPLICABILITY (2) on decreasing power, the P-7 interlock 

automatically blocks reactor trips on the 
following Functions: 

"* Pressurizer Pressure-Low; 

"* Pressurizer Water Level-High; 

"* Reactor Coolant Flow-Low (low flow in two or 
more RCS loops); 

"* RCP Breaker Position (Two Loops); 

"* Undervoltage RCPs; and 

"* Underfrequency RCPs.  

Trip setpoint and Allowable Value are not applicable 
to the P-7 interlock because it is a logic Function 
and thus has no parameter with which to associate an 
LSSS.  

The P-7 interlock is a logic Function with train and 
not channel identity. Therefore, the LCO requires one 
channel per train of Low Power Reactor Trips Block, 
P-7 interlock to be OPERABLE in MODE 1.  

The low power trips are blocked below the P-7 
setpoint and unblocked above the P-7 setpoint. In 
MODE 2, 3, 4, 5, or 6, this Function does not have to 
be OPERABLE because power level is below 10% power, 
which is in MODE 1.  

c. Power Range Neutron Flux, P-8 

The Power Range Neutron Flux, P-8 interlock is 
actuated at approximately 30% power as determined by 
two-out-of-four NIS power range detectors. The P-8 
interlock automatically enables the Reactor Coolant 
Flow-Low and RCP Breaker Position (Single Loop) 
reactor trips on low flow in one or more RCS loops on 
increasing power. The LCO requirement for this 
Function ensures that the Turbine Trip-Low Auto Stop 

(continued)
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18. Reactor Trip System Interlocks (continued) 

c. Power Ranqe Neutron Flux, P-8 (continued) 

Oil Pressure and Turbine Trip-Turbine Stop Valve 
Closure reactor trips are enabled above the P-8 
setpoint. Above the P-8 setpoint, a turbine trip will 
cause a load rejection beyond the capacity of the 
Steam Dump System. A reactor trip is automatically 
initiated on a turbine trip when it is above the P-8 
setpoint, to minimize the transient on the reactor.  
The LCO requirement for this trip Function ensures 
that protection is provided against a loss of flow in 
any RCS loop that could result in DNB conditions in 
the core when greater than approximately 30% power.  
On decreasing power, the reactor trip on low flow in 
any one loop is automatically blocked.  

The LCO requires four channels of Power Range Neutron 
Flux, P-8 interlock to be OPERABLE in MODE 1.  

In MODE 1, a loss of flow in one RCS loop could result 
in DNB conditions, so the Power Range Neutron Flux, 
P-8 interlock must be OPERABLE. In MODE 2, 3, 4, 5, 
or 6, this Function does not have to be OPERABLE 
because the core is not producing sufficient power to 
be concerned about DNB conditions.  

d. Power Ranqe Neutron Flux. P-10

The Power Range Neutron Flux, P-10 interlock is 
actuated at approximately 10% power, as determined by 
two-out-of-four NIS power range detectors. If power 
level falls below approximately 10% RTP on 3 of 
4 channels, the nuclear instrument low power trips 
will be automatically unblocked. The LCO requirement 
for the P-1O interlock ensures that the following 
Functions are performed: 

on increasing power, the P-1O interlock allows the 
operator to manually block the Intermediate Range 
Neutron Flux reactor trip. Note that blocking the 
reactor trip also blocks the signal to prevent 
automatic and manual rod withdrawal; 

(continued)
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APPLICABLE 18. Reactor Trip System Interlocks (continued) 
SAFETY 
ANALYSES, LCO, d. Power Range Neutron Flux, P-10 (continued) 
and 
APPLICABILITY • on increasing power, the P-10 interlock allows the 

operator to manually block the Power Range Neutron 
Flux-Low reactor trip; 

"* on increasing power, the P-10 interlock 
automatically provides a backup signal to block the 
Source Range Neutron Flux reactor trip, and also to 
de-energize the NIS source range detectors; 

"* the P-1O interlock provides one of the two inputs 
to the P-7 interlock; and 

"• on decreasing power, the P-1O 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-1O interlock to be OPERABLE in MODE 1 or 2.  

OPERABILITY in MODE 1 ensures the Function is 
available to perform its decreasing power Functions 
in the event of a reactor shutdown. This 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.  

e. 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 power 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.  

(continued)
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APPLICABLE 18. Reactor Trip System Interlocks (continued) 
SAFETY 
ANALYSES, LCO, e. Turbine Impulse Pressure, P-13 (continued) 
and 
APPLICABILITY The LCO requires two channels of Turbine Impulse 

Pressure, P-13 interlock to be OPERABLE in MODE 1.  

The Turbine Impulse Chamber Pressure, P-13 interlock 
must be OPERABLE when the turbine generator is 
operating. The interlock Function is not required to 
be OPERABLE in MODE 2, 3, 4, 5, or 6 because the 
turbine generator is not operating.  

19. Reactor Trip Breakers 

This trip Function applies to the RTBs exclusive of 
individual trip mechanisms. The LCO requires two 
OPERABLE trains of trip breakers. A trip breaker train 
consists of all trip breakers associated with a single 
RTS logic train that are racked in, closed, and capable 
of supplying power to the Rod Control System. Thus, the 
train may consist of the main breaker, bypass breaker, 
or main breaker and bypass breaker, depending upon the 
system configuration. Two OPERABLE trains ensure no 
single random failure can disable the RTS trip 
capability.  

These trip Functions must be OPERABLE in MODE 1 or 2 
when the reactor is critical. In MODE 3, 4, or 5, these 
RTS trip Functions must be OPERABLE when the Rod Control 
System is capable of rod withdrawal or one or more rods 
are not fully inserted.  

20. Reactor Trip Breaker Undervoltage and Shunt Trip 
Mechanisms 

The LCO requires both the Undervoltage and Shunt Trip 
Mechanisms to be OPERABLE for each RTB that is in 
service. The trip mechanisms are not required to be 
OPERABLE for trip breakers that are open, racked out, 
incapable of supplying power to the Rod Control System, 
or declared inoperable under Function 19 above.  
OPERABILITY of both trip mechanisms on each breaker 
ensures that no single trip mechanism failure will 
prevent opening any breaker on a valid signal.  

(continued)
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APPLICABLE 20. Reactor Trip Breaker Undervoltage and Shunt Trip 
SAFETY Mechanisms (continued) 
ANALYSES, LCO, 
and These trip Functions must be OPERABLE in MODE 1 or 2 
APPLICABILITY when the reactor is critical. In MODE 3, 4, or 5, these 

RTS trip Functions must be OPERABLE when the Rod Control 
System is capable of rod withdrawal or one or more rods 
are not fully inserted.  

21. Automatic Trip Logic 

The LCO requirement for the RTBs (Functions 19 and 20) 
and Automatic Trip Logic (Function 21) ensures that 
means are provided to interrupt the power to allow the 
rods to fall into the reactor core. Each RTB is equipped 
with an undervoltage coil and a shunt trip coil to trip 
the breaker open when needed. Each RTB is equipped with a 
bypass breaker to allow testing of the trip breaker 
while the unit is at power. The reactor trip signals 
generated by the RTS Automatic Trip Logic cause the RTBs 
and associated bypass breakers to open and shut down the 
reactor.  

The LCO requires two trains of RTS Automatic Trip Logic 
to be OPERABLE. Having two OPERABLE channels ensures 
that random failure of a single logic channel will not 
prevent reactor trip.  

These trip Functions must be OPERABLE in MODE 1 or 2 
when the reactor is critical. In MODE 3, 4, or 5, these 
RTS trip Functions must be OPERABLE when the Rod Control 
System is capable of rod withdrawal or one or more rods 
are not fully inserted.  

The RTS instrumentation satisfies Criterion 3 of 10 CFR 
50.36(c) (2) (i i).  

ACTIONS A Note has been added to the ACTIONS to clarify the 
application of Completion Time rules. The Conditions of this 
Specification may be entered independently for each Function 
listed in Table 3.3.1-1. When the Required Channels in 
Table 3.3.1-1 are specified (e.g., on a per loop, per RCP, 
per SG, per train, etc., basis), then the Condition may be 
entered separately for each loop, RCP, SG, train, etc., as 
appropriate.  

(continued)
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ACTIONS In the event a channel's trip setpoint is found 
(continued) nonconservative with respect to the Allowable Value, or the 

transmitter, instrument loop, signal processing electronics, 
or bistable is found inoperable, then all affected Functions 
provided by that channel must be declared inoperable and the 
LCO Condition(s) entered for the protection Function(s) 
affected.  

When the number of inoperable channels in a trip Function 
exceed those specified in one or other related Conditions 
associated with a trip Function, then the unit is outside the 
safety analysis. Therefore, LCO 3.0.3 must be immediately 
entered if applicable in the current MODE of operation.  

A.1 

Condition A applies to all RTS protection Functions.  
Condition A addresses the situation where one or more 
required channels or trains for one or more Functions are 
inoperable at the same time. The Required Action is to refer 
to Table 3.3.1-1 and to take the Required Actions for the 
protection functions affected. The Completion Times are 
those from the referenced Conditions and Required Actions.  

B.1 and B.2 

Condition B applies to the Manual Reactor Trip in MODE 1 
or 2. This action addresses the train orientation of the 
SSPS for this Function. With one channel inoperable, the 
inoperable channel must be restored to OPERABLE status 
within 48 hours. In this Condition, the remaining OPERABLE 
channel is adequate to perform the safety function.  

The Completion Time of 48 hours is reasonable considering 
that there are two automatic actuation trains and another 
manual initiation channel OPERABLE, and the low probability 
of an event occurring during this interval.  

If the Manual Reactor Trip Function cannot be restored to 
OPERABLE status within the allowed 48 hour Completion Time, 
the unit must be brought to a MODE in which the requirement 
does not apply. To achieve this status, the unit must be 
brought to at least MODE 3 within 6 additional hours 
(54 hours total time). The 6 additional hours to reach 

MODE 3 is reasonable, based on operating experience, to 
reach MODE 3 from full power operation in an orderly manner 
and without challenging unit systems. With the unit in 

(continued)
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MODE 3, Action C would apply to any inoperable Manual 
Reactor Trip Function if the Rod Control System is capable of 
rod withdrawal or one or more rods are not fully inserted.  

C.1 and C.2 

Condition C applies to the following reactor trip Functions 
in MODE 3, 4, or 5 with the Rod Control System capable of rod 
withdrawal or one or more rods not fully inserted: 

"* Manual Reactor Trip; 

"* RTBs; 

"* RTB Undervoltage and Shunt Trip Mechanisms; and 

"* Automatic Trip Logic.  

This action addresses the train orientation of the SSPS for 
these Functions. With one channel or train inoperable, the 
inoperable channel or train must be restored to OPERABLE 
status within 48 hours. If the affected Function(s) cannot 
be restored to OPERABLE status within the allowed 48 hour 
Completion Time, the unit must be placed in a MODE in which 
the requirement does not apply. To achieve this status, 
action must be initiated within 48 hours to ensure that all 
rods are fully inserted, and the Rod Control System must be 
placed in a condition incapable of rod withdrawal within the 
next hour. The additional hour provides sufficient time to 
accomplish the action in an orderly manner. With rods fully 
inserted and the Rod Control System incapable of rod 
withdrawal, these Functions are no longer required.  

The Completion Time is reasonable considering that in this 
Condition, the remaining OPERABLE train is adequate to 
perform the safety function, and given the low probability 
of an event occurring during this interval.  

D.1.1, D.1.2, D.2.1, D.2.2, and D.3 

Condition D applies to the Power Range Neutron Flux-High 
Function.  

(continued)
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ACTIONS D.1.1, D.1.2, D.2.1, D.2.2, and D.3 (continued) 

The NIS power range detectors provide input to the Rod 
Control System and the SG Water Level Control System and, 
therefore, have a two-out-of-four trip logic. A known 
inoperable channel must be placed in the tripped condition.  
This results in a partial trip condition requiring only 
one-out-of-three logic for actuation. The 72 hours allowed 
to place the inoperable channel in the tripped condition is 
justified in Reference 7.  

In addition to placing the inoperable channel in the tripped 
condition, THERMAL POWER must be reduced to • 75% RTP within 
78 hours. Reducing the power level prevents operation of the 
core with radial power distributions beyond the design 
limits. With one of the NIS power range detectors 
inoperable, 1/4 of the radial power distribution monitoring 
capability is lost.  

As an alternative to the above actions, the inoperable 
channel can be placed in the tripped condition within 
72 hours and the QPTR monitored once every 12 hours as per 
SR 3.2.4.2, QPTR verification. Calculating QPTR every 
12 hours compensates for the lost monitoring capability due 
to the inoperable NIS power range channel and allows 
continued unit operation at power levels Ž 75% RTP. The 
12 hour Frequency is consistent with LCO 3.2.4, "QUADRANT 
POWER TILT RATIO (QPTR)" for the long term monitoring 
requirement.  

As an alternative to the above Actions, the unit may be 
placed in a MODE where this Function is no longer required 
OPERABLE. Seventy-eight hours are allowed to place the unit 
in MODE 3. This is a reasonable time, based on operating 
experience, to reach MODE 3 from full power in an orderly 
manner and without challenging unit systems. If Required 
Actions cannot be completed within their allowed Completion 
Times, LCO 3.0.3 must be entered.  

The Required Actions have been modified by a Note that allows 
placing the inoperable channel in the bypass condition for 
up to 12 hours while performing routine surveillance testing 
of other channels. The Note also allows placing the 
inoperable channel in the bypass condition to allow setpoint 
adjustments of other channels when required to reduce the 
setpoint in accordance with other Technical Specifications.  
The 12 hour time limit is justified in Reference 7.  

(continued)
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ACTIONS D.1.1, D.1.2, D.2.1, D.2.2, and D.3 (continued) 

Required Action D.2.2 has been modified by a Note which only 
requires SR 3.2.4.2 to be performed if the Power Range 
Neutron Flux input to QPTR becomes inoperable. Failure of a 
component in the Power Range Neutron Flux Channel which 
renders the High Flux Trip Function inoperable may not 
affect the capability to monitor QPTR. As such, determining 
QPTR using the movable incore detectors once per 12 hours may 
not be necessary.  

E.1 and E.2 

Condition E applies to the following reactor trip Functions: 

"* Power Range Neutron Flux-Low; 

"* Overtemperature AT; 

"* Overpower AT; 

"* Power Range Neutron Flux-High Positive Rate; 

"* Power Range Neutron Flux-High Negative Rate; 

"* Pressurizer Pressure-High; 

"• SG Water Level-Low Low; and 

"* SG Water Level-Low coincident with Steam Flow/Feedwater 
Flow Mismatch.  

A known inoperable channel must be placed in the tripped 
condition within 72 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 trips and one-out-of-three logic for 
actuation of the two-out-of-four trips. The 72 hours allowed 
to place the inoperable channel in the tripped condition is 
justified in Reference 7.  

If the inoperable channel cannot be placed in the trip 
condition within the specified Completion Time, the unit 
must be placed in a MODE where these Functions are not 
required OPERABLE. An additional 6 hours is allowed to place 
the unit in MODE 3. Six hours is a reasonable time, based on 

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

operating experience, to place the unit in MODE 3 from full 
power in an orderly manner and without challenging unit 
systems.  

The Required Actions have been modified by a Note that allows 
placing the inoperable channel in the bypassed condition for 
up to 12 hours while performing routine surveillance testing 
of the other channels. The 12 hour time limit is justified in 
Reference 7.  

F.1 and F.2 

Condition F applies to the Intermediate Range Neutron Flux 
trip when THERMAL POWER is above the P-6 setpoint and below 
the P-10 setpoint and one channel is inoperable. Above the 
P-6 setpoint and below the P-10 setpoint, the NIS 
intermediate range detector performs both monitoring and 
protection Functions. If THERMAL POWER is greater than the 
P-6 setpoint but less than the P-10 setpoint, 24 hours is 
allowed to reduce THERMAL POWER below the P-6 setpoint or 
increase to THERMAL POWER above the P-10 setpoint. The NIS 
Intermediate Range Neutron Flux channels must be OPERABLE 
when the power level is above the capability of the source 
range, P-6, and below the capability of the power range, 
P-10. If THERMAL POWER is greater than the P-10 setpoint, the 
NIS power range detectors perform the monitoring and 
protection functions and the intermediate range protection 
function is not required. The Completion Times allow for a 
slow and controlled power adjustment above P-1O or below P-6 
and take into account the redundant capability afforded by 
the redundant OPERABLE channel, and the low probability of 
its failure during this period. This action does not require 
the inoperable channel to be tripped because the Function 
uses one-out-of-two logic. Tripping one channel would trip 
the reactor. Thus, the Required Actions specified in this 
Condition are only applicable when channel failure does not 
result in reactor trip.  

G.1 and G.2 

Condition G applies to two inoperable Intermediate Range 
Neutron Flux trip channels in MODE 2 when THERMAL POWER is 
above the P-6 setpoint and below the P-10 setpoint. Required 
Actions specified in this Condition are only applicable when 
channel failures do not result in reactor trip. Above the P-6 

(continued)
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setpoint and below the P-1O setpoint, the NIS intermediate 
range detector performs both monitoring and protection 
Functions. With no intermediate range channels OPERABLE, 
suspending the introduction into the RCS of reactivity more 
positive than required to meet the SDM is required to assure 
continued safe operation. Introduction of coolant inventory 
must be from sources that have a boron concentration greater 
than what would be required in the RCS for minimum SDM. This 
may result in an overall reduction in RCS boron 
concentration, but provides acceptable margin to maintaining 
subcritical operation. Introduction of temperature changes, 
including temperature increases when operating with a 
positive MTC, must also be evaluated to not result in 
reducing core reactivity below the required SDM. This will 
preclude any power level increase since there are no 
OPERABLE Intermediate Range Neutron Flux channels. The 
operator must also reduce THERMAL POWER below the P-6 
setpoint within two hours. Below P-6, the Source Range 
Neutron Flux channels will be able to monitor the core power 
level and provides a protection function. The Completion 
Time of 2 hours will allow a slow and controlled power 
reduction to less than the P-6 setpoint and takes into 
account the low probability of occurrence of an event during 
this period that may require the protection afforded by the 
NIS Intermediate Range Neutron Flux trip.  

Required Action G is modified by a Note to indicate that 
normal plant control operations that individually add 
limited positive reactivity (e.g., temperature or boron 
fluctuations associated with RCS inventory management or 
temperature control) are not precluded by this Action, 
provided they are accounted for in the calculated SDM.  

H.1 

Condition H applies to one inoperable Source Range Neutron 
Flux trip channel when in MODE 2, below the P-6 setpoint, and 
performing a reactor startup. With the unit in this 
Condition, below P-6, the NIS source range performs the 
monitoring and protection functions. With one of the two 
channels inoperable, operations involving positive 
reactivity additions shall be suspended immediately.  

(continued)
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This will preclude any power escalation. With only one 
source range channel OPERABLE, core protection is severely 
reduced and any actions that add positive reactivity to the 
core must be suspended immediately.  

Required Action H is modified by a Note to indicate that 
normal plant control operations that individually add 
limited positive reactivity (e.g., temperature or boron 
fluctuations associated with RCS inventory management or 
temperature control) are not precluded by this Action, 
provided they are accounted for in the calculated SDM.  

I.1 

Condition I applies to two inoperable Source Range Neutron 
Flux trip channels when in MODE 2, below the P-6 setpoint, 
and in MODE 3, 4, or 5 with the Rod Control System capable of 
rod withdrawal or one or more rod not fully inserted. With 
the unit in this Condition, below P-6, the NIS source range 
performs the monitoring and protection functions. With both 
source range channels inoperable, the RTBs must be opened 
immediately. With the RTBs open, the core is in a more stable 
condition.  

J.1 and J.2 

Condition J applies to one inoperable source range channel 
in MODE 3, 4, or 5 with the Rod Control System capable of rod 
withdrawal or one or more rods not fully inserted. With the 
unit in this Condition, below P-6, the NIS source range 
performs the monitoring and protection functions. With one 
of the source range channels inoperable, 48 hours is allowed 
to restore it to an OPERABLE status. If the channel cannot be 
returned to an OPERABLE status, action must be initiated 
within the same 48 hours to ensure that all rods are fully 
inserted, and the Rod Control System must be placed in a 
condition incapable of rod withdrawal within the next hour.  
The allowance of 48 hours to restore the channel to OPERABLE 
status, and the additional hour, are justified in 
Reference 7.
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(continued) 

Condition K applies when the required number of OPERABLE 
Source Range Neutron Flux channels is not met in MODES 3, 4, 
or 5 with the Rod Control System is not capable of rod 
withdrawal. With the unit in this Condition, the NIS source 
range performs the monitoring function only. With less than 
the required number of source range channels OPERABLE, 
operations involving positive reactivity additions shall be 
suspended immediately.  

The SDM must be verified within 1 hour and once every 
12 hours thereafter as per SR 3.1.1.1, SDM verification.  
With no source range channels OPERABLE, the ability to 
monitor the core is severely reduced. Verifying the SDM 
within 1 hour allows sufficient time to perform the 
calculations and determine that the SDM requirements are 
met. The SDM must also be verified once per 12 hours 
thereafter to ensure that the core reactivity has not 
changed. Required Action K.1 precludes any positive 
reactivity additions; therefore, core reactivity should not 
be increasing, and a 12 hour Frequency is adequate. The 
Completion Time of within 1 hour and once per 12 hours are 
based on operating experience in performing the Required 
Actions and the knowledge that unit conditions will change 
slowly.  

Required Action K is modified by a Note which permits unit 
temperature changes provided the temperature change is 
accounted for in the calculated SDM. Introduction of 
temperature changes, including temperature increases when a 
positive MTC exists, must be evaluated to ensure they do not 
result in a loss of required SDM.  

L.1 and L.2 

Condition L applies to the following reactor trip Functions: 

"* Pressurizer Pressure-Low; 

"* Pressurizer Water Level-High; 

"* Reactor Coolant Flow-Low (Two Loops); 

"* RCP Breaker Position (Two Loops);
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"* Undervoltage RCPs; and 

"* Underfrequency RCPs.  

With one channel inoperable, the inoperable channel must be 
placed in the tripped condition within 72 hours. For the 
Pressurizer Pressure-Low, Pressurizer Water Level-High, 
Undervoltage RCPs, and Underfrequency RCPs trip Functions, 
placing the channel in the tripped condition when above the 
P-7 setpoint results in a partial trip condition requiring 
only one additional channel to initiate a reactor trip. For 
the Reactor Coolant Flow-Low and RCP Breaker Position (Two 
Loops) trip Functions, placing the channel in the tripped 
condition results in a partial trip condition requiring only 
one additional channel in the same loop to initiate a reactor 
trip. For the latter two trip Functions, two tripped 
channels in two RCS loops are required to initiate a reactor 
trip when below the P-8 setpoint and above the P-7 setpoint.  
These Functions do not have to be OPERABLE below the P-7 
setpoint because there are no loss of flow trips below the 
P-7 setpoint. There is insufficient heat production to 
generate DNB conditions below the P-7 setpoint. The 72 hours 
allowed to place the channel in the tripped condition is 
justified in Reference 7. An additional 6 hours is allowed 
to reduce THERMAL POWER to below P-7 if the inoperable 
channel cannot be restored to OPERABLE status or placed in 
trip within the specified Completion Time.  

Allowance of this time interval takes into consideration the 
redundant capability provided by the remaining redundant 
OPERABLE channel, and the low probability of occurrence of 
an event during this period that may require the protection 
afforded by the Functions associated with Condition K.  

The Required Actions have been modified by a Note that allows 
placing the inoperable channel in the bypassed condition for 
up to 12 hours while performing routine surveillance testing 
of the other channels. The 12 hour time limit is justified in 
Reference 7.
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(continued) 

Condition M applies to the RCP Breaker Position (Single 
Loop) reactor trip Function. There is one breaker position 
device per RCP breaker. With one channel inoperable, the 
inoperable channel must be restored to OPERABLE status 
within 72 hours. If the channel cannot be restored to 
OPERABLE status within the 72 hours, then THERMAL POWER must 
be reduced below the P-7 setpoint within the next 6 hours.  

This places the unit in a MODE where the LCO is no longer 
applicable. This Function does not have to be OPERABLE below 
the P-7 setpoint because other RTS Functions provide core 
protection below the P-8 setpoint. The 72 hours allowed to 
restore the channel to OPERABLE status and the 6 additional 
hours allowed to reduce THERMAL POWER to below the P-7 
setpoint are justified in Reference 7.  

The Required Actions have been modified by a Note that allows 
placing the inoperable channel in the bypassed condition for 
up to 12 hours while performing routine surveillance testing 
of the other channels. The 12 hour time limit is justified in 
Reference 7.  

N.1 and N.2 

Condition N applies to Turbine Trip on Low Auto Stop Oil 
Pressure or on Turbine Stop Valve Closure. With one channel 
inoperable, the inoperable channel must be placed in the 
trip condition within 72 hours. If placed in the tripped 
condition, this results in a partial trip condition 
requiring only one additional channel to initiate a reactor 
trip. If the channel cannot be restored to OPERABLE status or 
placed in the trip condition, then power must be reduced 
below the P-8 setpoint within the next 4 hours. The 72 hours 
allowed to place the inoperable channel in the tripped 
condition and the 4 hours allowed for reducing power are 
justified in Reference 7.  

The Required Actions have been modified by a Note that allows 
placing the inoperable channel in the bypassed condition for 
up to 4 hours while performing routine surveillance testing 
of the other channels. The 4 hour time limit is justified in 
Reference 7.
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ACTIONS 0.1 and 0.2 
(continued) 

Condition 0 applies to the SI Input from ESFAS reactor trip 
and the RTS Automatic Trip Logic in MODES 1 and 2. These 
actions address the train orientation of the RTS for these 
Functions. With one train inoperable, 24 hours are allowed 
to restore the train to OPERABLE status (Required 
Action 0.1) or the unit must be placed in MODE 3 within the 
next 6 hours. The Completion Time of 24 hours (Required 
Action 0.1) is reasonable considering that in this 
Condition, the remaining OPERABLE train is adequate to 
perform the safety function and given the low probability of 
an event during this interval. The Completion Time of 
6 hours (Required Action 0.2) is reasonable, based on 
operating experience, to reach MODE 3 from full power in an 
orderly manner and without challenging unit systems.  

The Required Actions have been modified by a Note that allows 
bypassing one train up to 4 hours for surveillance testing, 
provided the other train is OPERABLE.  

P.1 and P.2 

Condition P applies to the RTBs in MODES 1 and 2. These 
actions address the train orientation of the RTS for the 
RTBs. With one train inoperable, I hour is allowed to 
restore the train to OPERABLE status or the unit must be 
placed in MODE 3 within the next 6 hours. The Completion 
Time of 6 hours is reasonable, based on operating 
experience, to reach MODE 3 from full power in an orderly 
manner and without challenging unit systems. The 1 hour and 
6 hour Completion Times are equal to the time allowed by 
LCO 3.0.3 for shutdown actions in the event of a complete 
loss of RTS Function. Placing the unit in MODE 3 results in 
Action C entry while RTB(s) are inoperable.  

The Required Actions have been modified by two Notes. Note 1 
allows one channel to be bypassed for up to 2 hours for 
surveillance testing, provided the other channel is 
OPERABLE. Note 2 allows one RTB to be bypassed for up to 
4 hours for maintenance on undervoltage or shunt trip 
mechanisms if the other RTB train is OPERABLE. The 4 hour 
time limit is justified in Reference 7.
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(continued) 

Condition Q applies to the P-6 and P-10 interlocks. With one 
or more channels inoperable for one-out-of-two or 
two-out-of-four coincidence logic, the associated interlock 
must be verified to be in its required state for the existing 
unit condition within 1 hour or the unit must be placed in 
MODE 3 within the next 6 hours. Verifying the interlock 
status manually accomplishes the interlock's Function. The 
Completion Time of 1 hour is based on operating experience 
and the minimum amount of time allowed for manual operator 
actions. The Completion Time of 6 hours is reasonable, based 
on operating experience, to reach MODE 3 from full power in 
an orderly manner and without challenging unit systems. The 
1 hour and 6 hour Completion Times are equal to the time 
allowed by LCO 3.0.3 for shutdown actions in the event of a 
complete loss of RTS Function.  

R.1 and R.2 

Condition R applies to the P-7, P-8, and P-13 interlocks.  
With one or more channels inoperable for one-out-of-two or 
two-out-of-four coincidence logic, the associated interlock 
must be verified to be in its required state for the existing 
unit condition within 1 hour or the unit must be placed in 
MODE 2 within the next 6 hours. These actions are 
conservative for the case where power level is being raised.  
Verifying the interlock status manually accomplishes the 
interlock's Function. The Completion Time of 1 hour is based 
on operating experience and the minimum amount of time 
allowed for manual operator actions. The Completion Time of 
6 hours is reasonable, based on operating experience, to 
reach MODE 2 from full power in an orderly manner and without 
challenging unit systems.  

S.1 and S.2 

Condition S applies to the RTB Undervoltage and Shunt Trip 
Mechanisms, or diverse trip features, in MODES I and 2. With 
one of the diverse trip features inoperable, it must be 
restored to an OPERABLE status within 48 hours or the unit 
must be placed in a MODE where the requirement does not 
apply. This is accomplished by placing the unit in MODE 3 
within the next 6 hours (54 hours total time). The 
Completion Time of 6 hours is a reasonable time, based on 
operating experience, to reach MODE 3 from full power in an 
orderly manner and without challenging unit systems.  

(continued)
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With the unit in MODE 3, Action C would apply to any 
inoperable RTB trip mechanism. The affected RTB shall not be 
bypassed while one of the diverse features is inoperable 
except for the time required to perform maintenance to one of 
the diverse features. The allowable time for performing 
maintenance of the diverse features is 2 hours for the 
reasons stated under Condition P.  

The Completion Time of 48 hours for Required Action R.1 is 
reasonable considering that in this Condition there is one 
remaining diverse feature for the affected RTB, and one 
OPERABLE RTB capable of performing the safety function and 
given the low probability of an event occurring during this 
interval.  

SURVEILLANCE The SRs for each RTS Function are identified by the SRs 
REQUIREMENTS column of Table 3.3.1-1 for that Function.  

A Note has been added to the SR Table stating that 
Table 3.3.1-1 determines which SRs apply to which RTS 
Functions.  

Note that each channel of process protection supplies both 
trains of the RTS. When testing Channel I, Train A and 
Train B must be examined. Similarly, Train A and Train B 
must be examined when testing Channel II, Channel III, and 
Channel IV. The CHANNEL CALIBRATION and COTs are performed 
in a manner that is consistent with the assumptions used in 
analytically calculating the required channel accuracies.  

SR 3.3.1.1 

Performance of the CHANNEL CHECK once every 12 hours ensures 
that gross failure of instrumentation has not occurred. A 
CHANNEL CHECK is normally 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 

(continued)
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SURVEILLANCE SR 3.3.1.1 (continued) 
REQUIREMENTS 

gross channel failure; thus, it is key to verifying that 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 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. 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 3.3.1.2 

SR 3.3.1.2 compares the calorimetric heat balance 
calculation to the NIS channel output every 24 hours. If the 
calorimetric exceeds the NIS channel output by > 2% RTP, the 
NIS is not declared inoperable, but must be adjusted. If the 
NIS channel output cannot be properly adjusted, the channel 
is declared inoperable.  

Two 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 NIS channel output is more than 
2% below the calorimetric indicated power. The second Note 
clarifies that this Surveillance is required only if reactor 
power is Ž 15% RTP and that 12 hour 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.
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(continued) SR 3.3.1.3 compares the incore system to the NIS channel 
output every 31 EFPD. If the absolute difference is Ž 3%, 
the NIS channel is still OPERABLE, but must be readjusted.  
The readjustment is a recalibration of the upper and lower 
Power Range detectors to incorporate the results of the flux 
map.  

If the NIS channel cannot be properly readjusted, the 
channel is declared inoperable. This Surveillance is 
performed to verify the f(AI) input to the overtemperature 
AT Function.  

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 Ž 3%. Note 2 
clarifies that the Surveillance is required only if reactor 
power is Ž 15% RTP and that 24 hours is allowed for 
performing the first Surveillance after reaching 15% RTP.  

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. A successful test of the 
required contact(s) of a channel relay may be performed by 
the verification of the change of state of a single contact 
of the relay. This clarifies what is an acceptable TADOT of a 
relay. This is acceptable because all of the other required 
contacts of the relay are verified by other Technical 
Specifications and non-Technical Specifications tests at 
least once per refueling interval with applicable 
extensions.  

The RTB test shall include separate verification of the 
undervoltage and shunt trip mechanisms. Independent 
verification of RTB undervoltage and shunt trip Function is 
not required for the bypass breakers. No capability is 
provided for performing such a test at power. The 
independent test for bypass breakers is included in 

(continued)
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SR 3.3.1.14. The bypass breaker test shall be a local shunt 
trip. A Note has been added to indicate that this test must 
be performed on the bypass breaker. The local manual shunt 
trip of the RTB bypass shall be conducted immediately after 
placing the bypass breaker into service. This test must be 
conducted prior to the start of testing of the RTS testing or 
RTB maintenance. This checks the mechanical operation of the 
bypass breaker.  

The Frequency of every 31 days on a STAGGERED TEST BASIS is 
adequate. It is based on industry operating experience, 
considering instrument reliability and operating history 
data.  

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 condition, thus preventing inadvertent 
actuation. Through the semiautomatic tester, all possible 
logic combinations, with and without applicable permissives, 
are tested for each protection function including operation 
of the P-7 permissive which is a logic function only. The 
Frequency of every 31 days on a STAGGERED TEST BASIS is 
adequate. It is based on industry operating experience, 
considering instrument reliability and operating history 
data.  

SR 3.3.1.6 

SR 3.3.1.6 is a comparison 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. This Surveillance is performed to 
verify the f(AI) input to the overtemperature AT Function.  

Two Notes modify SR 3.3.1.6. Note 1 indicates that the 
excore NIS channels shall be adjusted if the absolute 
difference between the incore and the excore is Ž 3%. Note 2 
states that this Surveillance is required only if reactor 
power is > 50% RTP and that 24 hours is allowed for 
performing the first surveillance after reaching 50% RTP.  

(continued)
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REQUIREMENTS 

The Frequency of 92 EFPD is adequate. It is based on industry 
operating experience, considering instrument reliability and 
operating history data for instrument drift.  

SR 3.3.1.7 

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. A 
successful test of the required contact(s) of a channel 
relay may be performed by the verification of the change of 
state of a single contact of the relay. This clarifies what 
is an acceptable CHANNEL OPERATIONAL TEST of a relay. This is 
acceptable because all of the other required contacts of the 
relay are verified by other Technical Specifications and 
non-Technical Specifications tests at least once per 
refueling interval with applicable extensions.  

The nominal trip 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.  

SR 3.3.1.7 is modified by a Note that provides a 4 hour delay 
in the requirement to perform this Surveillance for source 
range instrumentation when entering MODE 3 from MODE 2. This 
Note allows a normal shutdown to proceed without a delay for 
testing in MODE 2 and for a short time in MODE 3 until the 
RTBs are open and SR 3.3.1.7 is no longer required to be 
performed. If the unit is to be in MODE 3 with the RTBs 
closed for > 4 hours this Surveillance must be performed 
prior to 4 hours after entry into MODE 3.  

The Frequency of 92 days is justified in Reference 7.
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(continued)

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-1O interlocks 
are in their required state for the existing unit condition.  
A successful test of the required contact(s) of a channel 
relay may be performed by the verification of the change of 
state of a single contact of the relay. This clarifies what 
is an acceptable CHANNEL OPERATIONAL TEST of a relay. This is 
acceptable because all of the other required contacts of the 
relay are verified by other Technical Specifications and 
non-Technical Specifications tests at least once per 
refueling interval with applicable extensions. The Frequency 
is modified by a Note that allows this surveillance to be 
satisfied if it has been performed within 92 days of the 
Frequencies prior to reactor startup and four hours after 
reducing power below P-10 and P-6. The Frequency of "prior to 
startup" ensures this surveillance is performed prior to 
critical operations and applies to the source, intermediate 
and power range low instrument channels. The Frequency of 
"12 hours after reducing power below P-10" (applicable to 
intermediate and power range low channels) and "4 hours 
after reducing power below P-6" (applicable to source range 
channels) allows a normal shutdown to be completed and the 
unit removed from the MODE of Applicability for this 
surveillance without a delay to perform the testing required 
by this surveillance. The Frequency of every 92 days 
thereafter applies if the unit remains in the MODE of 
Applicability after the initial performances of prior to 
reactor startup and twelve and four hours after reducing 
power below P-10 or P-6, respectively. The MODE of 
Applicability for this surveillance is < P-10 for the power 
range low and intermediate range channels and < P-6 for the 
source range channels. Once the unit is in MODE 3, this 
surveillance is no longer required. If power is to be 
maintained < P-1O for more than 12 hours or < P-6 for more 
than 4 hours, then the testing required by this surveillance 
must be performed prior to the expiration of the time limit.  

Twelve hours and four hours are reasonable times to complete 
the required testing or place the unit in a MODE where this 
surveillance is no longer required. This test ensures that 
the NIS source, intermediate, and power range low channels 
are OPERABLE prior to taking the reactor critical and after 
reducing power into the applicable MODE (< P-10 or < P-6) for 
periods > 12 and 4 hours, respectively. Verification of the 

(continued)
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surveillance is accomplished by observing the permissive 
annunciator windows on the Main Control board. The 
performance of the SR is not required if it has been 
performed within the 92-day frequency with the unit 
operating above the MODE of applicability for the Source 
Range, Intermediate Range and Power Range (Low Setpoint) 
functions.  

SR 3.3.1.9 

SR 3.3.1.9 is the performance of a TADOT and is performed 
every 92 days, as justified in Reference 7. The Surveillance 
is required to be performed on Unit 2 only. A successful test 
of the required contact(s) of a channel relay may be 
performed by the verification of the change of state of a 
single contact of the relay. This clarifies what is an 
acceptable TADOT of a relay. This is acceptable because all 
of the other required contacts of the relay are verified by 
other Technical Specifications and non-Technical 
Specifications tests at least once per refueling interval 
with applicable extensions.  

The SR is modified by a Note that excludes verification of 
setpoints from the TADOT. Since this SR applies to RCP 
undervoltage and underfrequency relays, setpoint 
verification requires elaborate bench calibration and is 
accomplished during the CHANNEL CALIBRATION.  

SR 3.3.1.10 

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.  

CHANNEL CALIBRATIONS must be performed consistent with the 
assumptions of the unit specific 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.  

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.  

(continued)
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SR 3.3.1.10 is modified by a Note stating that this test 
shall include verification that the time constants are 
adjusted to the prescribed values where applicable.  

SR 3.3.1.11 

SR 3.3.1.11 is the performance of a CHANNEL CALIBRATION, as 
described in SR 3.3.1.10, every 18 months. This SR is 
modified by a Note stating that neutron detectors are 
excluded from the CHANNEL CALIBRATION. The CHANNEL 
CALIBRATION for the power range neutron detectors consists 
of a normalization of the detectors based on a power 
calorimetric and flux map performed above 15% RTP. The 
CHANNEL CALIBRATION for the source range and intermediate 
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 unit 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 CHANNEL CALIBRATION, as 
described in SR 3.3.1.10, every 18 months. Whenever a 
sensing element is replaced, the next required CHANNEL 
CALIBRATION of the resistance temperature detector (RTD) 
sensors is accomplished by an inplace cross calibration that 
compares the other sensing elements with the recently 
installed sensing element.  

This test will verify the rate lag compensation for flow from 
the core to the RTDs.  

(continued)
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The Frequency is justified by the assumption of an 18 month 
calibration interval in the determination of the magnitude 
of equipment drift in the setpoint analysis.  

SR 3.3.1.13 

SR 3.3.1.13 is the performance of a COT of RTS interlocks 
every 18 months. A successful test of the required 
contact(s) of a channel relay may be performed by the 
verification of the change of state of a single contact of 
the relay. This clarifies what is an acceptable CHANNEL 
OPERATIONAL TEST of a relay. This is acceptable because all 
of the other required contacts of the relay are verified by 
other Technical Specifications and non-Technical 
Specifications tests at least once per refueling interval 
with applicable extensions.  

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 3.3.1.14 

SR 3.3.1.14 is the performance of a TADOT of the Manual 
Reactor Trip, RCP Breaker Position, and the SI Input from 
ESFAS. A successful test of the required contact(s) of a 
channel relay may be performed by the verification of the 
change of state of a single contact of the relay. This 
clarifies what is an acceptable TADOT of a relay. This is 
acceptable because all of the other required contacts of the 
relay are verified by other Technical Specifications and 
non-Technical Specifications tests at least once per 
refueling interval with applicable extensions. This TADOT is 
performed every 18 months. The test shall independently 
verify the OPERABILITY of the undervoltage and shunt trip 
mechanisms for the Manual Reactor Trip Function for the 
Reactor Trip Breakers and undervoltage trip mechanism for 
the Reactor Trip Bypass Breakers. The Reactor Trip Bypass 
Breaker test shall include testing of the automatic 
undervoltage trip.  

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.  

(continued)

Rev 0 (Draft 2), 09/22/00North Anna Units 1 and 2 B 3.3.1-55



RTS Instrumentation 
B 3.3.1 

BASES 

SURVEILLANCE SR 3.3.1.14 (continued) 
REQUIREMENTS 

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

SR 3.3.1.15 

SR 3.3.1.15 is the performance of a TADOT of Turbine Trip 
Functions. A successful test of the required contact(s) of a 
channel relay may be performed by the verification of the 
change of state of a single contact of the relay. This 
clarifies what is an acceptable TADOT of a relay. This is 
acceptable because all of the other required contacts of the 
relay are verified by other Technical Specifications and 
non-Technical Specifications tests at least once per 
refueling interval with applicable extensions. This TADOT is 
performed prior to exceeding the P-8 interlock whenever the 
unit has been in MODE 3. 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 exceeding the P-8 interlock.  

SR 3.3.1.16 

SR 3.3.1.16 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 (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 
UFSAR 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 

(continued)
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calculated assuming the time constants are set at their 
nominal values. The response time may be measured by a series 
of overlapping tests 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 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 3.3.1.16 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. Response of neutron flux 
signal portion of the channel time shall be measured from the 
detector or input of the first electronic component in the 
channel. Excluding the detectors is acceptable because the 
principles of detector operation ensure a virtually 
instantaneous response.  

REFERENCES 1. UFSAR, Chapter 7.  

2. UFSAR, Chapter 6.  

3. UFSAR, Chapter 15.  

4. IEEE-279-1971.  

5. 10 CFR 50.49.  

6. RTS/ESFAS Setpoint Methodology Study (Technical Report 
EE-OIO1).  

7. WCAP-10271-P-A, Supplement 2, Rev. 1, June 1990 and 
WCAP-14333-P-A, Rev. 1, October 1998.  

8. Technical Requirements Manual.  

9. Regulatory Guide 1.105, Revision 3, "Setpoints for Safety 
Related Instrumentation."
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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 and instrumentation: 
provide a measurable electronic signal based on the 
physical characteristics of the parameter being measured; 

"• Signal processing equipment including analog protection 
system, field contacts, and protection channel sets: 
provide signal conditioning, bistable setpoint comparison, 
process algorithm actuation, 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 outputs 
from the signal process control and protection system.  

The Allowable Value in conjunction with the trip setpoint 
and LCO establishes the threshold for ESFAS action to 
prevent exceeding acceptable limits such that the 
consequences of Design Basis Accidents (DBAs) will be 
acceptable. The Allowable Value is considered a limiting 
value such that a channel is OPERABLE if the setpoint is 
found not to exceed the Allowable Value during the CHANNEL 
OPERATIONAL TEST (COT). Note that, although a channel is 
"OPERABLE" under these circumstances, the ESFAS setpoint 
must be left adjusted to within the established calibration 
tolerance band of the ESFAS setpoint in accordance with the 
uncertainty assumptions stated in the referenced setpoint 
methodology, (as-left criteria) and confirmed to be 
operating within the statistical allowances of the 
uncertainty terms assigned.
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BASES 

BACKGROUND Field Transmitters or Sensors 
(continued) 

To meet the design demands for redundancy and reliability, 
more than one, and often as many as four, 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, 
which are assumed to occur between calibrations, statistical 
allowances are provided in the Allowable Values. The 
OPERABILITY of each transmitter or sensor is determined by 
either "as-found" calibration data evaluated during the 
CHANNEL CALIBRATION or by qualitative assessment of field 
transmitter or sensor, as related to the channel behavior 
observed during performance of the CHANNEL CHECK.  

Signal Processing Equipment 

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 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 UFSAR, Chapter 6 (Ref. 1), Chapter 7 
(Ref. 2), and Chapter 15 (Ref. 3). If the measured value of 
a unit parameter exceeds the predetermined setpoint, an 
output from a bistable is forwarded to the SSPS for 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 unit parameters 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.  

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.
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B 3.3.2 

BASES 

BACKGROUND Allowable Values and ESFAS Setpoints 
(continued) 

The trip setpoints used in the bistables are summarized in 
Reference 6. 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 Allowable Values 
specified in Table 3.3.2-1 in the accompanying LCO are 
conservative with respect to the analytical limits. A 
detailed description of the methodology used to calculate 
the Allowable Value and ESFAS setpoints including their 
explicit uncertainties, is provided in the unit specific 
setpoint methodology study (Ref. 6) which incorporates all 
of the known uncertainties applicable to each channel. The 
magnitudes of these uncertainties are factored into the 
determination of each ESFAS setpoint and corresponding 
Allowable Value. The nominal ESFAS setpoint entered into the 
bistable is more conservative than that specified by the 
Allowable Value to account for measurement errors detectable 
by the COT. The Allowable Value serves as the Technical 
Specification OPERABILITY limit for the purpose of the 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 bistable is 
considered OPERABLE.  

The ESFAS setpoints are the values at which the bistables are 
set and is the expected value to be achieved during 
calibration. The ESFAS setpoint value ensures the safety 
analysis limits are met for the surveillance interval 
selected when a channel is adjusted based on stated channel 
uncertainties. Any bistable is considered to be properly 
adjusted when the "as-left" setpoint value is within the 
band for CHANNEL CALIBRATION uncertainty allowance (i.e., 
calibration tolerance uncertainties). The ESFAS setpoint 
value is therefore considered a "nominal" value (i.e., 
expressed as a value without inequalities) for the purposes 
of the COT and CHANNEL CALIBRATION.  

Setpoints adjusted consistent with the requirements of 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.  

(continued)

Rev 0 (Draft 4), 11/07/00North Anna Units 1 and 2 B 3.3.2-3



ESFAS Instrumentation 
B 3.3.2 

BASES 

BACKGROUND Allowable Values and ESFAS Setpoints (continued) 

Each channel can be tested on line to verify that the signal 
processing equipment and setpoint accuracy is within the 
specified allowance requirements of Table 3.3.2-1. 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.  

Solid State Protection System 

The SSPS equipment is used for the decision logic processing 
of outputs from the signal processing equipment bistables.  
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.  

The SSPS performs the decision logic for most ESF equipment 
actuation; generates the electrical output signals that 
initiate the required actuation; and provides the status, 
permissive, and annunciator output signals to the main 
control room of the unit.  

The bistable 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.  

Each SSPS train 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 

(continued)
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B 3.3.2

BASES

BACKGROUND Solid State Protection System (continued)

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 of ESF components is accomplished through 
master and slave relays. The SSPS energizes the master 
relays appropriate for the 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.

APPLICABLE 
SAFETY 
ANALYSES, LCO 
AND 
APPLICABILITY

Each of the analyzed accidents can be detected by one or more 
ESFAS Functions. One of the ESFAS Functions is the primary 
actuation signal for that accident. An ESFAS Function may be 
the primary actuation signal for more than one type of 
accident. An ESFAS Function may also be a secondary, or 
backup, actuation signal for one or more other accidents.  
For example, Pressurizer Pressure-Low Low is a primary 
actuation signal for small loss of coolant accidents (LOCAs) 
and a backup actuation signal for steam line breaks (SLBs) 
outside containment. Functions such as manual initiation, 
not specifically credited in the accident safety analysis, 
are qualitatively credited in the safety analysis and the 
NRC staff approved licensing basis for the unit. These 
Functions may provide protection for conditions that do not 
require dynamic transient analysis to demonstrate Function 
performance. These Functions may also serve as backups to 
Functions that were credited in the accident analysis 
(Ref. 3).  

The LCO requires all instrumentation performing an ESFAS 
Function to be OPERABLE. A channel is OPERABLE with a trip 
setpoint value outside its calibration tolerance band 
provided the trip setpoint "as-found" value does not exceed 

(continued)
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BASES

APPLICABLE 
SAFETY 
ANALYSES, LCO, 
AND 
APPLICABILITY 

(continued)

its associated Allowable Value and provided the trip 
setpoint "as-left" value is adjusted to a value within the 
calibration tolerance band of the nominal trip setpoint. A 
trip setpoint may be set more conservative than the nominal 
trip setpoint as necessary in response to unit conditions.  
Failure of any instrument renders the affected channel(s) 
inoperable and reduces the reliability of the affected 
Functions.  

The LCO generally requires OPERABILITY of four or three 
channels in each instrumentation function and two channels 
in each logic and manual initiation function. The 
two-out-of-three and the two-out-of-four configurations 
allow one channel to be tripped or bypassed during 
maintenance or testing without causing an ESFAS initiation.  
Two logic or manual initiation channels are required to 
ensure no single random failure disables the ESFAS.

The required channels of ESFAS 
protection in the event of any 
ESFAS protection functions are

instrumentation provide unit 
of the analyzed accidents.  
as follows:

1. Safety Injection 

Safety Injection (SI) provides two primary functions: 

1. Primary side water addition to ensure maintenance or 
recovery of reactor vessel water level (coverage of 
the active fuel for heat removal, clad integrity, and 
for limiting peak clad temperature to < 22000F); and 

2. Boration to ensure recovery and maintenance of SDM.  

These functions are necessary to mitigate the effects of 
high energy line breaks (HELBs) both inside and outside 
of containment. The SI signal is also used to initiate 
other Functions such as:

"* Phase A Isolation; 

"* Reactor Trip; 

"* Turbine Trip; 

"* Feedwater Isolation; 

"• Start of all auxiliary feedwater (AFW) pumps;
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BASES 

APPLICABLE 1. Safety Injection (continued) 
SAFETY 
ANALYSES, LCO, • Control room ventilation isolation; and 
AND 
APPLICABILITY * Enabling automatic switchover of Emergency Core 

Cooling Systems (ECCS) suction to containment sump.  

These other functions ensure: 

"* Isolation of nonessential systems through containment 
penetrations; 

"* Trip of the turbine and reactor to limit power 
generation; 

"* Isolation of main feedwater (MFW) to limit secondary 
side mass losses; 

"* Start of AFW to ensure secondary side cooling 
capability; 

"* Isolation of the control room to ensure habitability; 
and 

"* Enabling ECCS suction from the refueling water storage 
tank (RWST) switchover on low low RWST level to ensure 
continued cooling via use of the containment sump.  

a. Safety Injection-Manual Initiation 

The LCO requires one channel per train to be 
OPERABLE. The operator can initiate SI 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 the Manual Initiation Function ensures 
the proper amount of redundancy is maintained in the 
manual ESFAS actuation circuitry to ensure the 
operator has manual ESFAS initiation capability.  

Each channel consists of one switch and the 
interconnecting wiring to the actuation logic 
cabinet. Each switch actuates both trains. This 
configuration does not allow testing at power.
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BASES 

APPLICABLE 1. Safety Injection (continued) 
SAFETY 
ANALYSES, LCO, b. Safety Injection-Automatic Actuation Logic and 
AND Actuation Relays 
APPLICABILITY 

This LCO requires two trains to be OPERABLE.  
Actuation logic consists of all circuitry housed 
within the actuation subsystems, including the 
initiating relay contacts responsible for actuating 
the ESF equipment.  

Manual and automatic initiation of SI must be 
OPERABLE in MODES 1, 2, and 3. In these MODES, there 
is sufficient energy in the primary and secondary 
systems to warrant automatic initiation of ESF 
systems. Manual Initiation is also required in MODE 4 
even though automatic actuation is not required.  
Automatic actuation logic and actuation relays must 
be OPERABLE in MODE 4 to support system manual 
initiation. In this MODE, adequate time is available 
to manually actuate required components in the event 
of a DBA, but because of the large number of 
components actuated on a SI, actuation is simplified 
by the use of the manual actuation switches.  

These Functions are not required to be OPERABLE in 
MODES 5 and 6 because there is adequate time for the 
operator to evaluate unit conditions and respond by 
manually starting individual systems, pumps, and 
other equipment to mitigate the consequences of an 
abnormal condition or accident. Unit pressure and 
temperature are very low and many ESF components are 
administratively locked out or otherwise prevented 
from actuating to prevent inadvertent 
overpressurization of unit systems.  

c. Safety Injection-Containment Pressure-High 

This signal provides protection against the following 
accidents: 

"* SLB inside containment; 

"* LOCA; and 

"* Feed line break inside containment.  
(continued)
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BASES 

APPLICABLE 1. Safety Injection (continued) 
SAFETY 
ANALYSES, LCO, c. Safety Injection-Containment Pressure-High 
AND (continued) 
APPLICABILITY 

Containment Pressure-High provides no input to any 
control functions. Thus, three OPERABLE channels are 
sufficient to satisfy protective requirements with a 
two-out-of-three logic. The transmitters (d/p cells) 
and electronics are located outside of containment 
with the sensing line (high pressure side of the 
transmitter) located inside containment.  

Thus, the high pressure Function will not experience 
any adverse environmental conditions and the trip 
setpoint reflects only steady state instrument 
uncertainties.  

Containment Pressure-High must be OPERABLE in 
MODES 1, 2, and 3 when there is sufficient energy in 
the primary and secondary systems to pressurize the 
containment following a pipe break. In MODES 4, 5, 
and 6, there is insufficient energy in the primary or 
secondary systems to pressurize the containment.  

d. Safety Injection-Pressurizer Pressure-Low Low 

This signal provides protection against the following 
accidents: 

"* Inadvertent opening of a steam generator (SG) 
relief or safety valve; 

"* SLB; 

"* A spectrum of rod cluster control assembly ejection 
accidents (rod ejection); 

"* Inadvertent opening of a pressurizer relief or 
safety valve; 

"* LOCAs; and 

"* SG Tube Rupture.  
(continued)
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BASES 

APPLICABLE 1. Safety Injection (continued) 
SAFETY 
ANALYSES, LCO, d. Safety Injection-Pressurizer Pressure-Low Low 
AND (continued) 
APPLICABILITY 

Three channels are required to satisfy the 
requirements with a two-out-of-three logic. North 
Anna design utilizes dedicated protection and control 
channels, and only three protection channels are 
necessary to satisfy the protective requirements.  

The transmitters are located inside containment, with 
the taps in the vapor space region of the 
pressurizer, and thus possibly experiencing adverse 
environmental conditions (LOCA, SLB inside 
containment, rod ejection). Therefore, the trip 
setpoint reflects the inclusion of both steady state 
and adverse environmental instrument uncertainties.  

This Function must be OPERABLE in MODES 1, 2, and 3 
(above P-1I) to mitigate the consequences of an HELB 
inside containment. This signal may be manually 
blocked by the operator below the P-1I setpoint.  
Automatic SI actuation below this pressure setpoint 
is then performed by the Containment Pressure-High 
signal.  

This Function is not required to be OPERABLE in 
MODE 3 below the P-Il setpoint. Other ESF functions 
are used to detect accident conditions and actuate 
the ESF systems in this MODE. In MODES 4, 5, and 6, 
this Function is not needed for accident detection 
and mitigation.  

e. Steam Line Pressure-High Differential Pressure 
Between Steam Lines 

Steam Line Pressure-High Differential Pressure 
Between Steam Lines provides protection against the 
following accidents: 

"* SLB; 

"* Feed line break; and 

"* Inadvertent opening of an SG relief or an SG safety 
valve.  

(continued)
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BASES 

APPLICABLE 1. Safety Injection (continued) 
SAFETY 
ANALYSES, LCO, e. Steam Line Pressure-High Differential Pressure 
AND Between Steam Lines (continued) 
APPLICABILITY 

Steam Line Pressure-High Differential Pressure 
Between Steam Lines provides no input to any control 
functions. Thus, three OPERABLE channels on each 
steam line are sufficient to satisfy the 
requirements, with a two-out-of-three logic on each 
steam line.  

With the transmitters located away from the steam 
lines, it is not possible for them to experience 
adverse environmental conditions during an SLB event.  
The trip setpoint reflects only steady state 
instrument uncertainties. Steam line high 
differential pressure must be OPERABLE in MODES 1, 2, 
and 3 when a secondary side break or stuck open valve 
could result in the rapid depressurization of the 
steam line(s). This Function is not required to be 
OPERABLE in MODE 4, 5, or 6 because there is not 
sufficient energy in the secondary side of the unit 
to cause an accident.  

f. g. Safety Injection-High Steam Flow in Two Steam Lines 
Coincident With TaVg-LOw Low or Coincident With Steam 
Line Pressure-Low 

These Functions (1.f and 1.g) provide protection 
against the following accidents: 

"* SLB; and 

"* the inadvertent opening of an SG relief or an SG 
safety valve.  

Two steam line flow channels per steam line are 
required OPERABLE for these Functions. The steam line 
flow channels are combined in a one-out-of-two logic 
to indicate high steam flow in one steam line. The 
steam flow transmitters provide control inputs, but 
the control function cannot cause the events that the 
Function must protect against. Therefore, two 
channels are sufficient to satisfy redundancy 
requirements. The one-out-of-two configuration allows 
online testing because trip of one high steam flow 

(continued)
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BASES 

APPLICABLE 1. Safety Injection (continued) 
SAFETY 
ANALYSES, LCO, f. g. Safety Injection-High Steam Flow in Two Steam Lines 
AND Coincident With TaI-Low Low or Coincident With Steam 
APPLICABILITY Line Pressure-Low Vcontinued) 

channel is not sufficient to cause initiation. High 
steam flow in two steam lines is acceptable in the 
case of a single steam line fault due to the fact that 
the remaining intact steam lines will pick up the 
full turbine load. The increased steam flow in the 
remaining intact lines will actuate the required 
second high steam flow trip. Additional protection is 
provided by Function 1.e, High Differential Pressure 
Between Steam Lines.  

One channel of Tavg per loop and one channel of low 
steam line pressure per steam line are required 
OPERABLE. For each parameter, the channels for all 
loops or steam lines are combined in a logic such that 
two channels tripped will cause a trip for the 
parameter. The low steam line pressure channels are 
combined in two-out-of-three logic. Thus, the 
Function trips on one-out-of-two high flow in any 
two-out-of-three steam lines if there is 
one-out-of-one low low Tavg trip in any 
two-out-of-three RCS loops, or if there is a 
one-out-of-one low pressure trip in any 
two-out-of-three steam lines. Since the accidents 
that this event protects against cause both low steam 
line pressure and low low T avg, provision of one 
channel per loop or steam line ensures no single 
random failure can disable both of these Functions.  
The steam line pressure channels provide no control 
inputs. The Tavg channels provide control inputs, but 
the control function cannot initiate events that the 
Function acts to mitigate.  

The Allowable Value for high steam flow is a linear 
function that varies with power level. The function 
is a AP corresponding to 43% of full steam flow 
between 0% and 20% load to 111% of full steam flow at 
100% load. The nominal trip setpoint is similarly 
calculated.  

(continued)
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BASES 

APPLICABLE 1. Safety Injection (continued) 
SAFETY 
ANALYSES, LCO, f. g. Safety Injection-High Steam Flow in Two Steam Lines 
AND Coincident With Ta -Low Low or Coincident With Steam 
APPLICABILITY Line Pressure-Low (continued) 

With the transmitters located inside the containment 
(Tavg) or near the steam lines (High Steam Flow), it 
is possible for them to experience adverse steady 
state environmental conditions during an SLB event.  
The trip setpoint reflects only steady state 
instrument uncertainties.  

This Function must be OPERABLE in MODES 1, 2, and 3 
(above P-12) when a secondary side break or stuck 
open valve could result in the rapid depressurization 
of the steam line(s). This signal may be manually 
blocked by the operator when below the P-12 setpoint.  
Above P-12, this Function is automatically unblocked.  
This Function is not required OPERABLE below P-12 
because the reactor is not critical, so steam line 
break is not a concern. SLB may be addressed by 
Containment Pressure High (inside containment) or by 
High Steam Flow in Two Steam Lines coincident with 
Steam Line Pressure-Low, for Steam Line Isolation, 
followed by High Differential Pressure Between Two 
Steam Lines, for SI. 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 three primary functions: 

1. Lowers containment pressure and temperature after an 
HELB in containment; 

2. Reduces the amount of radioactive iodine in the 
containment atmosphere; and 

3. Adjusts the pH of the water in the containment sump 
after a large break LOCA.
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BASES 

APPLICABLE 2. Containment Spray (continued) 
SAFETY 
ANALYSES, LCO, These functions are necessary to: 
AND 
APPLICABILITY 0 Ensure the pressure boundary integrity of the 

containment structure; 

"* Limit the release of radioactive iodine to the 
environment in the event of a failure of the 
containment structure; and 

"• Minimize corrosion of the components and systems 
inside containment following a LOCA.  

The containment spray actuation signal starts the quench 
spray pumps and aligns the discharge of the pumps to the 
containment spray nozzle headers in the upper levels of 
containment. Water is initially drawn from the RWST by 
the quench spray pumps and mixed with a sodium hydroxide 
solution from the chemical addition tank. When the RWST 
reaches the low low level setpoint, the Low Head Safety 
Injection pump suctions are shifted to the containment 
sump. Containment spray is actuated manually or by 
Containment Pressure-High High signal.  

a. Containment Spray-Manual Initiation 

The operator can initiate containment spray at any 
time from the control room by simultaneously turning 
two containment spray actuation switches in the same 
train. Because an inadvertent actuation of 
containment spray could have such serious 
consequences, two switches must be turned 
simultaneously to initiate containment spray. There 
are two sets of two switches each in the control room.  

Simultaneously turning the two switches in either set 
will actuate containment spray in both trains in the 
same manner as the automatic actuation signal. Two 
Manual Initiation switches in each train are required 
to be OPERABLE to ensure no single failure disables 
the Manual Initiation Function. Note that Manual 
Initiation of containment spray also actuates Phase B 
containment isolation.
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BASES 

APPLICABLE 2. Containment Spray (continued) 
SAFETY 
ANALYSES, LCO, b. Containment Spray-Automatic Actuation Logic and 
AND Actuation Relays 
APPLICABILITY 

Automatic actuation logic and actuation relays 
consist of the same features and operate in the same 
manner as described for ESFAS Function 1.b.  

Manual and automatic initiation of containment spray 
must be OPERABLE in MODES 1, 2, and 3 when there is a 
potential for an accident to occur, and sufficient 
energy exists in the primary or secondary systems to 
pose a threat to containment integrity due to 
overpressure conditions. 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 containment spray, 
actuation is simplified by the use of the manual 
actuation switches. Automatic actuation logic and 
actuation relays must be OPERABLE in MODE 4 to 
support system manual initiation. In MODES 5 and 6, 
there is insufficient energy in the primary and 
secondary systems to result in containment 
overpressure. In MODES 5 and 6, there is also 
adequate time for the operators to evaluate unit 
conditions and respond, to mitigate the consequences 
of abnormal conditions by manually starting 
individual components.  

c. Containment Spray-Containment Pressure 

This signal provides protection against a LOCA or an 
SLB inside containment. The transmitters (d/p cells) 
are located outside of containment with the sensing 
line (high pressure side of the transmitter) located 
inside containment. The transmitters and electronics 
are located outside of containment. Thus, they will 
not experience any adverse environmental conditions 
and the Allowable Value reflects only steady state 
instrument uncertainties.  

This is one of few Functions that requires the 
bistable output to energize to perform its required 
action. It is not desirable to have a loss of power 

(continued)
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BASES 

APPLICABLE 2. Containment Spray (continued) 
SAFETY 
ANALYSES, LCO, c. Containment Spray-Containment Pressure (continued) 
AND 
APPLICABILITY actuate containment spray, since the consequences of 

an inadvertent actuation of containment spray could 
be serious. Note that this Function also has the 
inoperable channel placed in bypass rather than trip 
to decrease the probability of an inadvertent 
actuation.  

North Anna uses four channels in a two-out-of-four 
logic configuration and the Containment Pressure-High 
High Setpoint Actuates Containment Spray Systems.  
Since containment pressure is not used for control, 
this arrangement exceeds the minimum redundancy 
requirements. Additional redundancy is warranted 
because this Function is energize to trip.  
Containment Pressure-High High must be OPERABLE in 
MODES 1, 2, and 3 when there is sufficient energy in 
the primary and secondary sides to pressurize the 
containment following a pipe break. In MODES 4, 5, 
and 6, there is insufficient energy in the primary 
and secondary sides to pressurize the containment and 
reach the Containment Pressure-High High setpoints.  

3. Containment Isolation 

Containment Isolation provides isolation of the 
containment atmosphere, and all process systems that 
penetrate containment, from the environment. This 
Function is necessary to prevent or limit the release of 
radioactivity to the environment in the event of a large 
break LOCA.  

There are two separate Containment Isolation signals, 
Phase A and Phase B. Phase A isolation isolates all 
automatically isolable process lines, except component 
cooling water (CC) and instrument air (IA), at a 
relatively low containment pressure indicative of 
primary or secondary system leaks. A list of the process 
lines is provided in the TRM (Ref. 9). For these types of 
events, forced circulation cooling using the reactor 
coolant pumps (RCPs) and SGs is the preferred (but not 
required) method of decay heat removal. Since CC is 
required to support RCP operation, not isolating CC on 
the low pressure Phase A signal enhances unit safety by 

(continued)
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APPLICABLE 3. Containment Isolation (continued) 
SAFETY 
ANALYSES, LCO, allowing operators to use forced RCS circulation to cool 
AND the unit. Isolating CC on the low pressure signal may 
APPLICABILITY force the use of feed and bleed cooling, which could 

prove more difficult to control.  

Phase A containment isolation is actuated automatically 
by SI, or manually via the automatic actuation logic.  
All process lines penetrating containment, with the 
exception of CC and IA, are isolated. CC is not isolated 
at this time to permit continued operation of the RCPs 
with cooling water flow to the thermal barrier heat 
exchangers and air or oil coolers. All process lines not 
equipped with remote operated isolation valves are 
manually closed, or otherwise isolated, prior to 
reaching MODE 4.  

Manual Phase A Containment Isolation is accomplished by 
either of two switches in the control room. Either 
switch actuates both trains.  

The Phase B signal isolates CC and IA. This occurs at a 
relatively high containment pressure that is indicative 
of a large break LOCA or an SLB. For these events, forced 
circulation using the RCPs is no longer desirable.  
Isolating the CC at the higher pressure does not pose a 
challenge to the containment boundary because the CC 
System is a closed loop inside containment. Although 
some system components do not meet all of the ASME Code 
requirements applied to the containment itself, the 
system is continuously pressurized to a pressure greater 
than the Phase B setpoint. Thus, routine operation 
demonstrates the integrity of the system pressure 
boundary for pressures exceeding the Phase B setpoint.  
Furthermore, because system pressure exceeds the Phase B 
setpoint, any system leakage prior to initiation of 
Phase B isolation would be into containment. Therefore, 
the combination of CC and IA Systems design and Phase B 
isolation ensures the CC System is not a potential path 
for radioactive release from containment.  

Phase B containment isolation is actuated by Containment 
Pressure-High High, or manually, via the automatic 
actuation logic, as previously discussed. For 
containment pressure to reach a value high enough to 
actuate Containment Pressure-High High, a large break 

(continued)
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APPLICABLE 3. Containment Isolation (continued) 
SAFETY 
ANALYSES, LCO, LOCA or SLB must have occurred. RCP operation will no 
AND longer be required and CC to the RCPs is, therefore, no 
APPLICABILITY longer necessary. The RCPs can be operated with seal 

injection flow alone and without CC flow to the thermal 
barrier heat exchanger.  

Manual Phase B Containment Isolation is accomplished by 
the same switches that actuate Containment Spray. When 
the two switches in either set are turned 
simultaneously, Phase B Containment Isolation and 
Containment Spray will be actuated in both trains.  

a. Containment Isolation-Phase A Isolation 

(1) Phase A Isolation-Manual Initiation 

Manual Phase A Containment Isolation is actuated 
by either of two switches in the control room.  
Either switch actuates both trains.  

(2) Phase A Isolation-Automatic Actuation Logic and 
Actuation Relays 

Automatic Actuation Logic and Actuation Relays 
consist of the same features and operate in the 
same manner as described for ESFAS Function 1.b.  

Manual and automatic initiation of Phase A 
Containment Isolation 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, 
but because of the large number of components 
actuated on a Phase A Containment Isolation, 
actuation is simplified by the use of the manual 
actuation switches. Automatic actuation logic and 
actuation relays must be OPERABLE in MODE 4 to 
support system manual initiation. In MODES 5 and 6, 
there is insufficient energy in the primary or 
secondary systems to pressurize the containment to 
require Phase A Containment Isolation. There also is 
adequate time for the operator to evaluate unit 

(continued)
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APPLICABLE 3. Containment Isolation (continued) 
SAFETY 
ANALYSES, LCO, a. Containment Isolation-Phase A Isolation (continued) 
AND 
APPLICABILITY conditions and manually actuate individual isolation 

valves in response to abnormal or accident 
conditions.  

(3) Phase A Isolation-Safety Injection 

Phase A Containment Isolation is also initiated 
by all Functions that initiate SI. The Phase A 
Containment Isolation 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.  

b. Containment Isolation-Phase B Isolation 

Phase B Containment Isolation is accomplished by 
Manual Initiation, Automatic Actuation Logic and 
Actuation Relays, and by Containment Pressure 
channels (the same channels that actuate Containment 
Spray, Function 2). The Containment Pressure trip of 
Phase B Containment Isolation is energized to trip in 
order to minimize the potential of spurious trips 
that may damage the RCPs.  

(1) Phase B Isolation-Manual Initiation 

(2) Phase B Isolation-Automatic Actuation LoQic and 
Actuation Relays 

Manual and automatic initiation of Phase B 
containment isolation 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 Phase B containment isolation, 
actuation is simplified by the use of the 
Containment Spray manual actuation switches.  

(continued)
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3. Containment Isolation (continued) 

b. Containment Isolation-Phase B Isolation (continued) 

(2) Phase B Isolation-Automatic Actuation Logic and 
Actuation Relays (continued)

Automatic actuation logic and actuation relays 
must be OPERABLE in MODE 4 to support system 
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 containment isolation. 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 

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. Rapid 
isolation of the steam lines will limit the steam break 
accident to the blowdown from one SG, at most. For an SLB 
upstream of the main steam trip valves (MSTVs), inside 
or outside of containment, closure of the MSTVs limits 
the accident to the blowdown from only the affected SG.  
For an SLB downstream of the MSTVs, closure of the MSTVs 
terminates the accident.  

a. Steam Line Isolation-Manual Initiation

Manual initiation of Steam Line Isolation 
accomplished from the control room. There 
switches for each MSTV in the control room 
switch can initiate action to immediately 
MSTV. The LCO requires two channels to be 
for each MSTV.

can be 
are two 
and either 
close that 
OPERABLE
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APPLICABLE 4. Steam Line Isolation (continued) 
SAFETY 
ANALYSES, LCO, b. Steam Line Isolation-Automatic Actuation Logic and 
AND Actuation Relays 
APPLICABILITY 

Automatic actuation logic and actuation relays 
consist of the same features and operate in the same 
manner as described for ESFAS Function 1.b.  

Manual and automatic initiation of steam line isolation 
must be OPERABLE in MODES 1, 2, and 3 when there is 
sufficient energy in the RCS and SGs to have an SLB or 
other accident. This could result in the release of 
significant quantities of energy and cause a cooldown of 
the primary system. The Steam Line Isolation Function is 
required in MODES 2 and 3 unless all MSTVs are closed 
and de-activated. In MODES 4, 5, and 6, there is 
insufficient energy in the RCS and SGs to experience an 
SLB or other accident releasing significant quantities 
of energy.  

c. Steam Line Isolation-Containment 
Pressure-Intermediate High High 

This Function actuates closure of the MSTVs in the 
event of a LOCA or an SLB inside containment to 
maintain at least one unfaulted SG as a heat sink for 
the reactor, and to limit the mass and energy release 
to containment. The transmitters (d/p cells) are 
located outside containment with the sensing line 
(high pressure side of the transmitter) located 
inside containment. Containment Pressure-Intermediate 
High High provides no input to any control functions.  
Thus, two OPERABLE channels are sufficient to satisfy 
protective requirements with one-out-of-two logic.  
However, for enhanced reliability, this Function was 
designed with three channels and a two-out-of-three 
logic. The transmitters and electronics are located 
outside of containment. Thus, they will not 
experience any adverse environmental conditions, and 
the trip setpoint reflects only steady state 
instrument uncertainties.  

Containment Pressure-Intermediate High High must be 
OPERABLE in MODES 1, 2, and 3, when there is 
sufficient energy in the primary and secondary side 
to pressurize the containment following a pipe break.  

(continued)
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APPLICABLE 4. Steam Line Isolation (continued) 
SAFETY 
ANALYSES, LCO, c. Steam Line Isolation-Containment 
AND Pressure-Intermediate High High (continued) 
APPLICABILITY 

This would cause a significant increase in the 
containment pressure, thus allowing detection and 
closure of the MSTVs. The Steam Line Isolation 
Function remains OPERABLE in MODES 2 and 3 unless all 
MSTVs are closed and de-activated. In MODES 4, 5, 
and 6, there is not enough energy in the primary and 
secondary sides to pressurize the containment to the 
Containment Pressure-Intermediate High High setpoint.  

d. e. Steam Line Isolation-High Steam Flow in Two Steam 
Lines Coincident with Tavg-Low Low or Coincident With 
Steam Line Pressure-Low 

These Functions (4.d and 4.e) provide closure of the 
MSTVs during an SLB or inadvertent opening of an SG 
relief or a safety valve, to maintain at least one 
unfaulted SG as a heat sink for the reactor and to 
limit the mass and energy release to containment.  

These Functions were discussed previously as 
Functions 1.f. and 1.g.  

These Functions must be OPERABLE in MODES 1 and 2, 
and in MODE 3, when a secondary side break or stuck 
open valve could result in the rapid depressurization 
of the steam lines unless all MSTVs are closed and 
de-activated. These Functions are 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.  

5. Turbine Trip and Feedwater Isolation 

The primary functions of the Turbine Trip and Feedwater 
Isolation signals are to prevent damage to the turbine 
due to water in the steam lines, and to stop the 
excessive flow of feedwater into the SGs. These 
Functions are necessary to mitigate the effects of a 
high water level in the SGs, which could result in 
carryover of water into the steam lines and excessive 
cooldown of the primary system. The SG high water level 
is due to excessive feedwater flows.  

(continued)
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APPLICABLE 5. Turbine Trip and Feedwater Isolation (continued) 
SAFETY 
ANALYSES, LCO, The Function is actuated when the level in any SG exceeds 
AND the high high setpoint, and performs the following 
APPLICABILITY functions: 

"* Trips the main turbine; 

"* Trips the MFW pumps; 

"* Initiates feedwater isolation by closing the Main 
Feedwater Isolation Valves (MFIVs); and 

"* Shuts the MFW regulating valves and their associated 
bypass valves.  

This Function is actuated by SG Water Level-High High, 
or by an SI signal. In the event of SI, the MFW System is 
automatically secured and isolated and the AFW System is 
automatically started. The SI signal was discussed 
previously.  

a. Turbine Trip and Feedwater Isolation-Automatic 
Actuation LoQic and Actuation Relays 

Automatic Actuation Logic and Actuation Relays 
consist of the same features and operate in the same 
manner as described for ESFAS Function 1.b.  

b. Turbine Trip and Feedwater Isolation-Steam Generator 
Water Level-High High (P-14) 

This signal provides protection against excessive 
feedwater flow. The ESFAS SG water level instruments 
provide input to the SG Water Level Control System.  
The SG Water Level-High High trip is provided from 
the narrow range instrumentation span from each SG.  

North Anna has only three channels that are shared 
between protection and control functions and 
justification is provided in NUREG-1218 (Ref. 7).  

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.
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5. Turbine Trip and Feedwater Isolation (continued) 

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 Isolation Functions must be 
OPERABLE in MODES 1, 2, and 3 when the MFW System is in 
operation and the turbine generator may be in operation.  
These functions are not required to be OPERABLE in 
MODES 2 and 3 when all MFIVs, MFRVs, and associated 
bypass valves are closed and de-activated or isolated by 
a closed manual valve. In MODES 4, 5, and 6, the MFW 
System and the turbine generator are not in service and 
this Function is not required to be OPERABLE.  

6. Auxiliary Feedwater 

The AFW System is designed to provide a secondary side 
heat sink for the reactor in the event that the MFW 
System is not available. The system has two motor driven 
pumps and a turbine driven pump, making it available 
during normal unit operation, during a loss of AC power, 
a loss of MFW, and during a Feedwater System pipe break.  
The normal source of water for the AFW System is the 
Emergency condensate storage tank (ECST). The AFW System 
is aligned so that upon a pump start, flow is initiated 
to the respective SG immediately.  

a. Auxiliary Feedwater-Automatic Actuation Logic and 
Actuation Relays

Automatic actuation 
consist of the same 
manner as described

logic and actuation relays 
features and operate in the same 
for ESFAS Function 1.b.
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APPLICABLE 6. Auxiliary Feedwater (continued) 
SAFETY 
ANALYSES, LCO, b. Auxiliary Feedwater-Steam Generator Water Level-Low 
AND Low 
APPLICABILITY 

SG Water Level-Low Low provides protection against a 
loss of heat sink. A feed line break, inside or 
outside of containment, or a loss of MFW, would 
result in a loss of SG water level. SG Water Level-Low 
Low provides input to the SG Level Control System.  
Three protection channels are necessary to satisfy 
the protective requirements. These channels are 
shared between protection and control functions and 
justification is provided in Reference 7.  

With the transmitters (d/p cells) located inside 
containment and thus possibly experiencing adverse 
environmental conditions (feed line break), the trip 
setpoint reflects the inclusion of both steady state 
and adverse environmental instrument uncertainties.  

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 transfer buses may 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 transfer bus. Loss 
of power to the transfer bus will start all AFW pumps 
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.  

Functions 6.a through 6.d must 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 SG will cause 
all AFW pumps to start. The system is aligned so that 
upon a start of the pump, water immediately begins to 

(continued)

Rev 0 (Draft 4), 11/07/00North Anna Units I and 2 B 3.3.2-25



ESFAS Instrumentation 
B 3.3.2 

BASES 

APPLICABLE 6. Auxiliary Feedwater (continued) 
SAFETY 
ANALYSES, LCO, flow to the SGs. These Functions do not have to be 
AND OPERABLE in MODES 5 and 6 because there is not enough 
APPLICABILITY heat being generated in the reactor to require the SGs as 

a heat sink. In MODE 4, AFW actuation does not need to be 
OPERABLE because either RCS Loop(s) or residual heat 
removal (RHR) will already be in operation to remove 
decay heat or sufficient time is available to manually 
place either system in operation.  

e. Auxiliary Feedwater-Trip of All Main Feedwater Pumps 

A Trip of all MFW pumps is an indication of a loss of 
MFW and the subsequent need for some method of decay 
heat and sensible heat removal to bring the reactor 
back to no load temperature and pressure. Motor 
driven MFW pumps are equipped with a breaker position 
sensing device. An open supply breaker indicates that 
the pump is not running. Two OPERABLE channels per 
pump satisfy redundancy requirements with 
one-out-of-two taken twice logic. A trip of all MFW 
pumps starts the motor driven and turbine driven AFW 
pumps to ensure that at least one SG is available with 
water to act as the heat sink for the reactor.  

Function 6.e must be OPERABLE in MODES I and 2. This 
ensures that at least one SG is provided with water to 
serve as the heat sink to remove reactor decay heat and 
sensible heat in the event of an accident. In MODES 3, 4, 
and 5, the RCPs and MFW pumps may be normally shut down, 
and thus neither pump trip is indicative of a condition 
requiring automatic AFW initiation.  

7. Automatic Switchover to Containment Sump 

At the end of the injection phase of a LOCA, the RWST 
will be nearly empty. Continued cooling must be provided 
by the ECCS to remove decay heat. The source of water for 
the ECCS pumps is automatically switched to the 
containment sump. The low head safety injection (LHSI) 
pumps and inside and outside recirculation spray pumps 
draw the water from the containment sump, the LHSI pumps 
pump the water back into the RCS. The Inside and Outside 
Recirculation Spray pumps circulate water through the 
heat exchangers to the spray rings and supplies water to 
the containment sump. Switchover from the RWST to the 

(continued)
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7. Automatic Switchover to Containment Sump (continued) 

containment sump must occur before the RWST empties to 
prevent damage to the LHSI pumps and a loss of core 
cooling capability. For similar reasons, switchover must 
not occur before there is sufficient water in the 
containment sump to support ESF pump suction.  
Furthermore, early switchover must not occur to ensure 
that sufficient borated water is injected from the RWST.  
This ensures the reactor remains shut down in the 
recirculation mode.  

a. Automatic Switchover to Containment Sump-Automatic 
Actuation Logic and Actuation Relays 

Automatic actuation logic and actuation relays 
consist of the same features and operate in the same 
manner as described for ESFAS Function l.b.  

b. Automatic Switchover to Containment Sump-Refueling 
Water Storage Tank (RWST) Level-Low Low Coincident 
With Safety Injection 

During the injection phase of a LOCA, the RWST is the 
source of water for all ECCS pumps. A low low level in 
the RWST coincident with an SI signal provides 
protection against a loss of water for the ECCS pumps 
and indicates the end of the injection phase of the 
LOCA. The RWST is equipped with four level 
transmitters. These transmitters provide no control 
functions. Therefore, a two-out-of-four logic is 
adequate to initiate the protection function 
actuation. Although only three channels would be 
sufficient, a fourth channel has been added for 
increased reliability.  

The RWST-Low Low Allowable Value has both upper and 
lower limits. The lower limit is selected to ensure 
switchover occurs before the RWST empties, to prevent 
ECCS pump damage. The upper limit is selected to 
ensure enough borated water is injected to ensure the 
reactor remains shut down. The high limit also 
ensures adequate water inventory in the containment 
sump to provide ECCS pump suction.  

(continued)
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APPLICABLE 7. Automatic Switchover to Containment Sump (continued) 
SAFETY 
ANALYSES, LCO, b. Automatic Switchover to Containment Sump-Refueling 
AND Water Storage Tank (RWST) Level-Low Low Coincident 
APPLICABILITY With Safety Injection (continued) 

The transmitters are located in an area not affected 
by HELBs or post accident high radiation. Thus, they 
will not experience any adverse environmental 
conditions and the Allowable Value reflects only 
steady state instrument uncertainties.  

Automatic switchover occurs only if the RWST low low 
level signal is coincident with SI. This prevents 
accidental switchover during normal operation.  
Accidental switchover could damage ECCS pumps if they 
are attempting to take suction from an empty sump.  
The automatic switchover Function requirements for 
the SI 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.  

These Functions must be OPERABLE in MODES 1, 2, 3, 
and 4 when there is a potential for a LOCA to occur, 
to ensure a continued supply of water for the ECCS 
pumps. These Functions are not required to be 
OPERABLE in MODES 5 and 6 because there is adequate 
time for the operator to evaluate unit conditions and 
respond by manually starting systems, pumps, and 
other equipment to mitigate the consequences of an 
abnormal condition or accident. System pressure and 
temperature are very low and many ESF components are 
administratively locked out or otherwise prevented 
from actuating to prevent inadvertent 
overpressurization of unit systems.  

8. Engineered Safety Feature Actuation System Interlocks 

To allow some flexibility in unit operations, several 
interlocks are included as part of the ESFAS. These 
interlocks permit the operator to block some signals, 
automatically enable other signals, prevent some actions 
from occurring, and cause other actions to occur. The 

(continued)
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APPLICABLE 8. Engineered Safety Feature Actuation System Interlocks 
SAFETY (continued) 
ANALYSES, LCO, 
AND interlock Functions back up manual actions to ensure 
APPLICABILITY bypassable functions are in operation under the 

conditions assumed in the safety analyses.  

a. Engineered Safety Feature Actuation System 
Interlocks-Reactor Trip, P-4 

The P-4 interlock is enabled when a reactor trip 
breaker (RTB) and its associated bypass breaker are 
open. Once the P-4 interlock is enabled, automatic SI 
reinitiation is blocked after a 60 second time delay.  
This Function allows operators to take manual control 
of SI systems after the initial phase of injection is 
complete. Once SI is blocked, automatic actuation of 
SI cannot occur until the RTBs have been manually 
closed, resetting the P-4 interlock. The functions of 
the P-4 interlock are: 

"* Trip the main turbine; 

"* Isolate MFW Regulating Valves with coincident low 
Tavg ; 

"* Prevent automatic reactuation of SI after a manual 
reset of SI; 

"* Prevent opening of the MFW regulating valves if 
they were closed on SI or SG Water Level-High High; 
and 

"* Reset the steam/feed mismatch to the 43% setpoint.  

Each of the above Functions is interlocked with P-4 
to avert or reduce the continued cooldown of the RCS 
following a reactor trip. An excessive cooldown of 
the RCS following a reactor trip could cause an 
insertion of positive reactivity with a subsequent 
increase in generated power. To avoid such a 
situation, the noted Functions have been interlocked 
with P-4 as part of the design of the unit control and 
protection system.  

(continued)
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APPLICABLE 8. Engineered Safety Feature Actuation System Interlocks 
SAFETY (continued) 
ANALYSES, LCO, 
AND a. Engineered Safety Feature Actuation System 
APPLICABILITY Interlocks-Reactor Trip, P-4 (continued) 

None of the noted Functions serves a mitigation 
function in the unit licensing basis safety analyses.  
Only the turbine trip Function is explicitly assumed 
since it is an immediate consequence of the reactor 
trip Function. Neither turbine trip, nor any of the 
other Functions associated with the reactor trip 
signal, is required to show that the unit licensing 
basis safety analysis acceptance criteria are not 
exceeded.  

The RTB position switches that provide input to the 
P-4 interlock only function to energize or 
de-energize or open or close contacts. Therefore, 
this Function has no adjustable trip setpoint with 
which to associate an Allowable Value.  

This Function must be OPERABLE in MODES 1, 2, and 3 
when the reactor may be critical or approaching 
criticality. This Function does not have to be 
OPERABLE in MODE 4, 5, or 6 because the main turbine 
and the MFW System are not required to be in 
operation.  

b. Engineered Safety Feature Actuation System 
Interlocks-Pressurizer Pressure, P-Il 

The P-Il interlock permits a normal unit cooldown and 
depressurization without actuation of SI. With 
two-out-of-three pressurizer pressure channels 
(discussed previously) less than the P-1I setpoint, 
the operator can manually block the Pressurizer 
Pressure-Low Low SI signal. Additionally, the P-il 
signal blocks the automatic opening of the 
pressurizer power operated relief valves (PORVs).  

With two-out-of-three pressurizer pressure channels 
above the P-Il setpoint, the Pressurizer Pressure-Low 
Low SI signal is automatically enabled. The operator 
can also enable this trip by use of the respective 
manual reset buttons. The automatic opening 
capability for the pressurizer PORVs is reinstated 
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APPLICABLE 8. Engineered Safety Feature Actuation System Interlocks 
SAFETY (continued) 
ANALYSES, LCO, 
AND b. Engineered Safety Feature Actuation System 
APPLICABILITY Interlocks-Pressurizer Pressure, P-Il (continued) 

above the P-Il setpoint. The ECCS accumulator 
isolation valves will receive an automatic open 
signal when pressurizer pressure exceeds the P-Il 
setpoint. The Allowable Value reflects only steady 
state instrument uncertainties.  

This Function must be OPERABLE in MODES 1, 2, and 3 
to allow an orderly cooldown and depressurization of 
the unit without the actuation of SI. This Function 
does not have to be OPERABLE in MODE 4, 5, or 6 
because system pressure must already be below the 
P-Il setpoint for the requirements of the heatup and 
cooldown curves to be met.  

c. Engineered Safety Feature Actuation System 
Interlocks-Tavg-Low Low, P-12 

On increasing reactor coolant temperature, the P-12 
interlock reinstates SI on High Steam Flow Coincident 
With Steam Line Pressure-Low or Coincident With 
Tavg-Low Low. On decreasing reactor coolant 
temperature, the P-12 interlock allows the operator 
to manually block SI on High Steam Flow Coincident 
With Steam Line Pressure-Low or Coincident with 
Tavg-Low Low. On a decreasing temperature, the P-12 
interlock also provides a blocking signal to the 
Steam Dump System to prevent an excessive cooldown of 
the RCS due to a malfunctioning Steam Dump System.  

Since Tavg is used as an indication of bulk RCS 
temperature, this Function meets redundancy 
requirements with one OPERABLE channel in each loop.  
These channels are used in two-out-of-three logic.  

This Function must be OPERABLE in MODES 1, 2, and 3 
when a secondary side break or stuck open valve could 
result in the rapid depressurization of the steam 
lines. This Function does not have to be OPERABLE in 
MODE 4, 5, or 6 because there is insufficient energy 
in the secondary side of the unit to have an accident.  

The ESFAS instrumentation satisfies Criterion 3 of 10 CFR 
50.36(c) (2) (ii).
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ACTIONS 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.  

In the event a channel's trip setpoint is found 
nonconservative with respect to the Allowable Value, or the 
transmitter, instrument Loop, signal processing electronics, 
or bistable is found inoperable, then all affected Functions 
provided by that channel must be declared inoperable and the 
LCO Condition(s) entered for the protection Function(s) 
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.  

When the number of inoperable channels in a trip function 
exceed those specified in one or other related Conditions 
associated with a trip function, then the unit is outside the 
safety analysis. Therefore, LCO 3.0.3 should be immediately 
entered if applicable in the current MODE of operation.  

A.1 

Condition A applies to all ESFAS protection functions.  

Condition A addresses the situation where one or more 
channels or trains for one or more Functions are inoperable 
at the same time. The Required Action is to refer to 
Table 3.3.2-1 and to take the Required Actions for the 
protection functions affected. The Completion Times are 
those from the referenced Conditions and Required Actions.  

B.1, B.2.1. and B.2.2 

Condition B applies to manual initiation of: 

"* SI; 

"* Containment Spray; and 

"* Phase A Isolation.  

This action addresses the train orientation of the SSPS for 
the functions listed above. If a channel or train is 
inoperable, 48 hours is allowed to return it to an OPERABLE 
status. Note that for containment spray isolation, failure 

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

of one or both channels in one train renders the train 
inoperable. The manual initiation for Phase B Containment 
isolation is provided by the containment spray manual 
switches. Condition B, therefore, encompasses both 
situations. The specified Completion Time is reasonable 
considering that there are two automatic actuation trains 
and another manual initiation train OPERABLE for each 
Function, and the low probability of an event occurring 
during this interval. If the train cannot be restored to 
OPERABLE status, the unit must be placed in a MODE in which 
the LCO does not apply. This is done by placing the unit in 
at least MODE 3 within an additional 6 hours (54 hours total 
time) and in MODE 5 within an additional 30 hours (84 hours 
total time). The allowable 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 unit systems.  

C.1, C.2.1, and C.2.2 

Condition C applies to the automatic actuation logic and 
actuation relays for the following functions: 

"* SI; 

"* Containment Spray; 

"* Phase A Isolation; 

"* Phase B Isolation; and 

"* Automatic Switchover to Containment Sump.  

This action addresses the train orientation of the SSPS and 
the master and slave relays. If one train is inoperable, 
24 hours are allowed to restore the train to OPERABLE 
status. The specified Completion Time is reasonable 
considering that there is another train OPERABLE, and the 
low probability of an event occurring during this interval.  
If the train cannot be restored to OPERABLE status, the unit 
must be placed in a MODE in which the LCO does not apply.  
This is done by placing the unit in at least MODE 3 within an 
additional 6 hours (30 hours total time) and in MODE 5 
within an additional 30 hours (60 hours total time). The 
Completion Times are reasonable, based on operating 
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ACTIONS C.1, C.2.1, and C.2.2 (continued) 

experience, to reach the required unit conditions from full 
power conditions in an orderly manner and without 
challenging unit 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 
Reference 8 that 4 hours is the average time required to 
perform channel surveillance.  

D.1, D.2.1, and D.2.2 

Condition D applies to: 

"* Containment Pressure-High; 

"* Pressurizer Pressure-Low Low; 

"* Steam Line Differential Pressure-High; 

"* High Steam Flow in Two Steam Lines Coincident With Tavg-Low 
Low or Coincident With Steam Line Pressure-Low; 

"* Containment Pressure-Intermediate High High; 

"* SG Water level-Low Low; and 

"* SG Water level-High High (P-14).  

If one channel is inoperable, 72 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-two configuration that 
satisfies redundancy requirements.  

Failure to restore the inoperable channel to OPERABLE status 
or place it in the tripped condition within 72 hours 
requires the unit be placed in MODE 3 within the following 
6 hours and MODE 4 within the next 6 hours.  

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

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 unit systems. In MODE 4, these Functions are no 
longer required OPERABLE.  

The Required Actions are modified by a Note that allows the 
inoperable channel to be bypassed for up to 12 hours for 
surveillance testing of other channels. The 72 hours allowed 
to restore the channel to OPERABLE status or to place the 
inoperable channel in the tripped condition, and the 
12 hours allowed for testing, are justified in Reference 8.  

E.1, E.2.1, and E.2.2 

Condition E applies to: 

"* Containment Spray Containment Pressure-High High; and 

"* Containment Phase B Isolation Containment Pressure-High 
High.  

None of these signals has input to a control function. Thus, 
two-out-of-three logic is necessary to meet acceptable 
protective requirements. However, a two-out-of-three design 
would require tripping a failed channel. This is undesirable 
because a single failure would then cause spurious 
containment spray initiation. Spurious spray actuation is 
undesirable because of the cleanup problems presented.  
Therefore, these channels are designed with two-out-of-four 
logic so that a failed channel may be bypassed rather than 
tripped. Note that one channel may be bypassed and still 
satisfy the single failure criterion. Furthermore, with one 
channel bypassed, a single instrumentation channel failure 
will not spuriously initiate containment spray.  

To avoid the inadvertent actuation of containment spray and 
Phase B containment isolation, the inoperable channel should 
not be placed in the tripped condition. Instead it is 
bypassed. Restoring the channel to OPERABLE status, or 
placing the inoperable channel in the bypass condition 
within 72 hours, is sufficient to assure 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 Completion Time is further 
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ACTIONS E.1, E.2.1, and E.2.2 (continued) 

justified based on the low probability of an event occurring 
during this interval. Failure to restore the inoperable 
channel to OPERABLE status, or place it in the bypassed 
condition within 72 hours, requires the unit 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 reach the required unit 
conditions from full power conditions in an orderly manner 
and without challenging unit systems. In MODE 4, these 
Functions are no longer required OPERABLE.  

The Required Actions are modified by a Note that allows one 
additional channel to be bypassed for up to 12 hours for 
surveillance testing. Placing a second channel in the bypass 
condition for up to 12 hours for testing purposes is 
acceptable based on the results of Reference 8.  

F.1, F.2.1, and F.2.2 

Condition F applies to: 

"* Manual Initiation of Steam Line Isolation; 

"* Loss of Offsite Power; and 

"* P-4 Interlock.  

For the Manual Initiation and the P-4 Interlock Functions, 
this action addresses the train orientation of the SSPS. For 
the Loss of Offsite Power Function, this action recognizes 
the lack of manual trip provision for a failed channel. If a 
train or channel is inoperable, 48 hours is allowed to 
return it to OPERABLE status. The specified Completion Time 
is reasonable considering the nature of these Functions, the 
available redundancy, and the low probability of an event 
occurring during this interval. If the Function cannot be 
returned to OPERABLE status, the unit 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 unit conditions from full power in an orderly 
manner and without challenging unit systems. In MODE 4, the 
unit does not have any analyzed transients or conditions 
that require the explicit use of the protection functions 
noted above.
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ACTIONS G.I, G.2.1, and G.2.2 
(continued) 

Condition G applies to the automatic actuation logic and 
actuation relays for the Steam Line Isolation, Turbine Trip 
and Feedwater Isolation, and AFW actuation Functions.  

The action addresses the train orientation of the SSPS and 
the master and slave relays for these functions. If one train 
is inoperable, 24 hours are allowed to restore the train to 
OPERABLE status. The Completion Time for restoring a train 
to OPERABLE status is reasonable considering that there is 
another train OPERABLE, and the low probability of an event 
occurring during this interval. If the train cannot be 
returned to OPERABLE status, the unit must be brought to 
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 unit conditions from full power conditions in an 
orderly manner and without challenging unit systems. Placing 
the unit in MODE 4 removes all requirements for OPERABILITY 
of the protection channels and actuation functions. In this 
MODE, the unit 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. 8) assumption 
that 4 hours is the average time required to perform channel 
surveillance.  

H.1 and H.2 

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

This action addresses the train orientation of the SSPS for 
the auto start function of the AFW System on loss of all MFW 
pumps. The OPERABILITY of the AFW System must be assured by 
allowing automatic start of the AFW System pumps. If a 
channel is inoperable, 48 hours are allowed to return it to 
an OPERABLE status. If the function cannot be returned to an 
OPERABLE status, 6 hours are allowed to place the unit in 
MODE 3. The allowed Completion Time of 6 hours is 
reasonable, based on operating experience, to reach MODE 3 
from full power conditions in an orderly manner and without 
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ACTIONS H.1 and H.2 (continued) 

challenging unit systems. In MODE 3, the unit does not have 
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 8.  

1.1, 1.2.1, and 1.2.2 

Condition I applies to: 

RWST Level-Low Low Coincident with Safety Injection.  

RWST Level-Low Low Coincident With SI provides actuation of 
switchover to the containment sump. Note that this Function 
requires the bistables to energize to perform their required 
action. The 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 72 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 72 hour Completion Time is justified in 
Reference 8. If the channel cannot be returned to OPERABLE 
status or placed in the bypass condition within 72 hours, 
the unit must be brought to MODE 3 within the following 
6 hours and MODE 5 within the next 30 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 unit systems. In MODE 5, the unit 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 
12 hours for surveillance testing. The total of 78 hours to 
reach MODE 3 and 12 hours for a second channel to be bypassed 
is acceptable based on the results of Reference 8.
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(continued) 

Condition J applies to the P-Il and P-12 interlocks.  

With one or more channels inoperable, the operator must 
verify that the interlock is in the required state for the 
existing unit condition. The verification that the 
interlocks are in proper state may be performed via the 
Control Room permissive status lights. 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 a complete loss of ESFAS function. If 
the interlock is not in the required state (or placed in the 
required state) for the existing unit condition, the unit 
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 unit conditions from full power conditions in an 
orderly manner and without challenging unit systems. Placing 
the unit in MODE 4 removes all requirements for OPERABILITY 
of these interlocks.  

SURVEILLANCE The SRs for each ESFAS Function are identified by the SRs 
REQUIREMENTS column of Table 3.3.2-1.  

A Note has been added to the SR Table to clarify that 
Table 3.3.2-1 determines which SRs apply to which ESFAS 
Functions.  

Note that each channel of process protection supplies both 
trains of the ESFAS. When testing channel I, train A and 
train B must be examined. Similarly, train A and train B 
must be examined when testing channel II, channel III, and 
channel IV (if applicable). The CHANNEL CALIBRATION and COTs 
are performed in a manner that is consistent with the 
assumptions used in analytically calculating the required 
channel accuracies.  

SR 3.3.2.1 

Performance of the CHANNEL CHECK once every 12 hours ensures 
that a gross failure of instrumentation has not occurred. A 
CHANNEL CHECK is normally a comparison of the parameter 
indicated on one channel to a similar parameter on other 
channels. It is based on the assumption that instrument 
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SURVEILLANCE SR 3.3.2.1 (continued) 
REQUIREMENTS 

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 reliability. If a channel is 
outside the 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. 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 3.3.2.2 

SR 3.3.2.2 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 condition, thus preventing inadvertent 
actuation. Through the semiautomatic tester, all possible 
logic combinations, with and without applicable permissives, 
are tested for each protection function. This verifies that 
the logic modules are OPERABLE. The Frequency of every 31 
days on a STAGGERED TEST BASIS is adequate. It is based on 
industry operating experience, considering instrument 
reliability and operating history data.  

SR 3.3.2.3 

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 
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REQUIREMENTS 

test is performed every 31 days on a STAGGERED TEST BASIS.  
The time allowed for the surveillance interval is justified 
in Reference 8.  

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 3.3.2-1. A successful test of the required contact(s) 
of a channel relay may be performed by the verification of 
the change of state of a single contact of the relay. This 
clarifies what is an acceptable CHANNEL OPERATIONAL TEST of 
a relay. This is acceptable because all of the other required 
contacts of the relay are verified by other Technical 
Specifications and non-Technical Specifications tests at 
least one per refueling interval with applicable extensions.  

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 COT for the Containment Pressure Channel includes 
exercising the transmitter by applying either a vacuum or 
pressure to the appropriate side of the transmitter.  

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. 8) when 
applicable.  

The Frequency of 92 days is justified in Reference 8.  

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 
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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 adequate, based on 
industry operating experience, considering instrument 
reliability and operating history data.  

This SR is modified by a Note that allows an exception for 
testing of relays which could induce a unit transient, an 
inadvertent reactor trip or ESF actuation, or cause the 
inoperability of two or more ESF components.  

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. The 
Function is tested up to, and including, the master relay 
coils. A successful test of the required contact(s) of a 
channel relay may be performed by the verification of the 
change of state of a single contact of the relay. This 
clarifies what is an acceptable TADOT of a relay. This is 
acceptable because all of the other required contacts of the 
relay are verified by other Technical Specifications and 
non-Technical Specifications tests at least one per 
refueling interval with applicable extensions.  

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 adequate. It is based on 
industry operating experience, considering instrument 
reliability and operating history data.  

SR 3.3.2.7 

SR 3.3.2.7 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. A successful test of the required 
contact(s) of a channel relay may be performed by the 
verification of the change of state of a single contact of 
the relay. This clarifies what is an acceptable TADOT of a 
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relay. This is acceptable because all of the other required 
contacts of the relay are verified by other Technical 
Specifications and non-Technical Specifications tests at 
least one per refueling interval with applicable extensions.  
In some instances, the test includes actuation of the end 
device (i.e., pump starts, valve cycles, etc.). The 
Frequency is adequate, based on industry operating 
experience and is consistent with the typical refueling 
cycle. The SR is modified by a Note that excludes 
verification of setpoints during the TADOT for manual 
initiation Functions. The manual initiation Functions have 
no associated setpoints.  

SR 3.3.2.8 

SR 3.3.2.8 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 CALIBRATIONS must be performed consistent with the 
assumptions of the unit specific 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.  

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 3.3.2.9 

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 the Technical Requirements Manual (Ref. 9).  

(continued)
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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 
UFSAR 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 overlapping tests such that the entire response time is 
measured.  

Response time may be verified by actual response time test in 
any series of sequential, overlapping or total channel 
measurements, or by the summation of allocated sensor, 
signal processing and actuation logic response times with 
actual response time tests on the remainder of the channel.  

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 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. The RESPONSE TIME testing for a channel of a 
function shall be conducted so that all channels are tested 
at N times 18 months. N is the total number of channels for a 
specific ESFAS function shown in Table 3.3.2-1 "Required 
Channels" column.  

This SR is modified by a Note that clarifies that the turbine 
driven AFW pump is tested within 24 hours after reaching 
1005 psig in the SGs.
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REQUIREMENTS 

(continued)

SR 3.3.2.10 

SR 3.3.2.10 is the performance of a TADOT as described in 
SR 3.3.2.7, except that it is performed for the P-4 Reactor 
Trip Interlock, and the Frequency is once per RTB train cycle 
(RTB and associated bypass breaker must be opened at the same 
time). A successful test of the required contact(s) of a 
channel relay may be performed by the verification of the 
change of state of a single contact of the relay. This 
clarifies what is an acceptable TADOT of a relay. This is 
acceptable because all of the other required contacts of the 
relay are verified by other Technical Specifications and 
non-Technical Specifications tests at least one per 
refueling interval with applicable extensions.

This Frequency is based on operating experience 
demonstrating that undetected failure of the P-4 
sometimes occurs when the RTB is cycled.

interlock

The SR is modified by a Note that excludes verification of 
setpoints during the TADOT. The Function tested has no 
associated setpoint.

1. UFSAR, Chapter 6.  

2. UFSAR, Chapter 7.  

3. UFSAR, Chapter 15.  

4. IEEE-279-1971.  

5. 10 CFR 50.49.  

6. RTS/ESFAS Setpoint 
EE-0101).

Methodology Study (Technical Report

7. NUREG-1218, April 1988.  

8. WCAP-10271-P-A, Supplement 2, Rev. 1, June 1990 and 
WCAP-14333-P-A, Rev. 1, October 1998.  

9. Technical Requirements Manual.
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PAM Instrumentation 
B 3.3.3 

B 3.3 INSTRUMENTATION 

B 3.3.3 Post Accident Monitoring (PAM) Instrumentation 

BASES 

BACKGROUND The primary purpose of the PAM instrumentation is to display 
unit variables that provide information required by the 
control room operators during accident situations. This 
information provides the necessary support for the operator 
to take the manual actions for which no automatic control is 
provided and that are required for safety systems to 
accomplish their safety functions for Design Basis Accidents 
(DBAs).  

The OPERABILITY of the accident monitoring instrumentation 
ensures that there is sufficient information available on 
selected unit parameters to monitor and to assess unit 
status and behavior following an accident.  

The availability of accident monitoring instrumentation is 
important so that responses to corrective actions can be 
observed and the need for, and magnitude of, further actions 
can be determined. These essential instruments are 
identified by Reference I addressing the recommendations of 
Regulatory Guide 1.97 (Ref. 2) as required by Supplement 1 
to NUREG-0737 (Ref. 3).  

The instrument channels required to be OPERABLE by this LCO 
include two classes of parameters identified during unit 
specific implementation of Regulatory Guide 1.97 as Type A 
and Category I variables.  

Type A variables are included in this LCO because they 
provide the primary information required for the control 
room operator to take specific manually controlled actions 
for which no automatic control is provided, and that are 
required for safety systems to accomplish their safety 
functions for DBAs. Primary information is defined as 
information that is essential for the direct accomplishment 
of the specific safety functions; it does not include those 
variables that are associated with contingency actions that 
may also be identified in written procedures.  

(continued)
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BASES 

BACKGROUND Category I variables are the key variables deemed risk 
(continued) significant because they are needed to: 

"* Determine whether other systems important to safety are 
performing their intended functions; 

"* 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 plant specific 
Regulatory Guide 1.97 analyses (Ref. 1). This report 
identifies the plant specific Type A and Category I 
variables and provides justification for deviating from the 
NRC proposed list of Category I variables.  

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

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 pre-planned 
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; 

"• Determine whether systems important to safety are 
performing their intended functions; 

"* Determine the likelihood of a gross breach of the barriers 
to radioactivity release; 

"* Determine if a gross breach of a barrier has occurred; and 
(continued)
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APPLICABLE ° Initiate action necessary to protect the public and to 
SAFETY ANALYSES estimate the magnitude of any impending threat.  

(continued) 
PAM instrumentation that meets the definition of Type A in 
Regulatory Guide 1.97 satisfies Criterion 3 of 10 CFR 
50.36(c)(2)(ii). Category I, non-Type A, instrumentation 
must be retained in TS because it is intended to assist 
operators in minimizing the consequences of accidents.  
Therefore, Category I, non-Type A, variables are important 
for reducing public risk.  

LCO The PAM instrumentation LCO provides OPERABILITY 
requirements for Regulatory Guide 1.97 Type A monitors, 
which provide information required by the control room 
operators to perform certain manual actions specified in the 
plant Emergency Operating Procedures. These manual actions 
ensure that a system can accomplish its safety function, and 
are credited in the safety analyses. Additionally, this LCO 
addresses Regulatory Guide 1.97 instruments that have been 
designated Category I, non-Type A.  

The OPERABILITY of the PAM instrumentation ensures there is 
sufficient information available on selected unit parameters 
to monitor and assess unit status following an accident.  
This capability is consistent with Reference 1.  

LCO 3.3.3 requires two OPERABLE channels for most Functions.  
Two OPERABLE channels ensure no single failure prevents 
operators from getting the information necessary for them to 
determine the safety status of the unit, and to bring the 
unit to and maintain it in a safe condition following an 
accident.  

Furthermore, OPERABILITY of two channels allows a CHANNEL 
CHECK during the post accident phase to confirm the validity 
of displayed information.  

The exception to the two channel requirement is Containment 
Isolation Valve (CIV) Position. In this case, the important 
information is the status of the containment 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 

(continued)
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LCO indication is not needed to determine status. Therefore, the 
(continued) position indication for valves in this state is not required 

to be OPERABLE.  

Table 3.3.3-1 lists all Type A and Category I variables 
identified by the plant specific Regulatory Guide 1.97 
analyses (Ref. 1).  

Type A and Category I variables are required to meet 
Regulatory Guide 1.97 Category I (Ref. 2) design and 
qualification requirements for seismic and environmental 
qualification, single failure criterion, utilization of 
emergency standby power, immediately accessible display, 
continuous readout, and recording of display.  

Listed below are discussions of the specified instrument 
Functions listed in Table 3.3.3-1.  

1, 2. Power Range and Source Range Neutron Flux 

Power Range and Source Range Neutron Flux indication is 
provided to verify reactor shutdown. This indication is 
provided by the Gammametric channels. The two ranges are 
necessary to cover the full range of flux that may occur 
post accident.  

Neutron flux is used for accident diagnosis, 
verification of subcriticality, and diagnosis of 
positive reactivity insertion.  

3, 4. Reactor Coolant System (RCS) Hot and Cold Leg 
Temperatures (Wide Ranges) 

RCS Hot and Cold Leg Temperature wide range indications 
are Category I variables provided for verification of 
core cooling and long term surveillance.  

The 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.  

The channels provide indication over a range of O°F to 
700 0F.

Rev 0 (Draft 1), 09/21/00North Anna Units 1 and 2 B 3.3.3-4



PAM Instrumentation 
B 3.3.3

BASES

LCO 
(continued)

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.  

RCS pressure is used to verify closure of 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 safety injection (SI), 
if still in progress, or reinitiation of SI if it has 
been stopped. RCS pressure can also be used: 

"* to determine whether to terminate actuated SI or to 
reinitiate stopped SI; 

"* to determine when to reset SI and shut off low head SI; 

"* to manually restart low head SI; 

"* to make a decision on operation of reactor coolant 
pumps (RCPs); and 

"* to make a determination on the nature of the accident 
in progress and where to go next in the procedure.  

RCS subcooling margin is also used for unit 
stabilization and cooldown control.  

RCS pressure is also related to three decisions about 
depressurization. They are: 

"* to determine whether to proceed with primary system 
depressurization; 

"* to verify termination of depressurization; and 

"* to determine whether to close accumulator isolation 
valves during a controlled cooldown/depressurization.  

Another use of RCS pressure is to determine whether to 
operate the pressurizer heaters.  

(continued)
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LCO 5. Reactor Coolant System Pressure (Wide Range) (continued) 

RCS pressure is a Type A variable because the operator 
uses this indication to monitor subcooling margin during 
the cooldown of the RCS following a steam generator tube 
rupture (SGTR) or small break LOCA. Operator actions to 
maintain a controlled cooldown, such as adjusting steam 
generator (SG) pressure or level, would use this 
indication.  

6. Inadequate Core Cooling Monitoring (ICCM) System 

The ICCM consists of three functional subsystems. Each 
subsystem is composed of two instrumentation trains. The 
three subsystems of ICCM are: the Reactor Vessel Level 
Instrumentation System (RVLIS); Core Exit Temperature 
Monitoring (CETM); and Subcooling Margin Monitor (SMM).  
The functions provided by the subsystems are discussed 
below.  

6.a Reactor Vessel Level Instrumentation System 

RVLIS is provided for verification and long term 
surveillance of core cooling. It is also used to 
determine reactor coolant inventory adequacy.  

The RVLIS provides a measurement of the collapsed liquid 
level above the upper core plate. The collapsed level 
represents the amount of liquid mass that is in the 
reactor vessel above the core. Measurement of the 
collapsed water level is selected because it is an 
indication of the water inventory.  

6.b Reactor Coolant System Subcooling Margin Monitor 

The RCS SMM is a Category I variable provided for 
verification of core cooling. The SMM subsystem 
calculates the margin to saturation for the RCS from 
inputs of wide range RCS pressure transmitters and the 
average of the five highest temperature core exit 
thermocouples. The two trains of SMM receive inputs from 
separate trains of pressure transmitters and core exit 
thermocouples (CETs).  

(continued)
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LCO 6.b Reactor Coolant System Subcooling Margin Monitor 
(continued) 

The SMM indicators are redundant to the information 
provided by the RCS hot and cold leg temperature and RCS 
wide range pressure indicators. RCS subcooling margin 
will allow termination of SI, if still in progress, or 
reinitiating of SI if it has been secured. RCS 
subcooling margin is also used for unit stabilization, 
cooldown control, and RCP trip criteria. The SMM 
indicates the degree of subcooling from -350F 
(superheated) to +200°F (subcooled).  

6.c Core Exit Temperature Monitoring 

CETM is provided for verification and long term 
surveillance of core cooling. Two OPERABLE CETs per 
channel are required in each core quadrant to provide 
indication of radial distribution of the coolant 
temperature rise across representative regions of the 
core. Two sets of two thermocouples ensure a single 
failure will not disable the ability to determine the 
radial temperature gradient. Monitoring of the CETs is 
available through the Inadequate Core Cooling Monitor.  
Different CETs are connected to their respective 
channel, so a single CET failure does not affect both 
channels. The following CET indication is provided in 
the control room: 

"* Five hottest thermocouples (ranked from highest to 
lowest); 

"* Maximum, Average, and Minimum temperatures for each 

quadrant; and 

"* Average of the five high thermocouples.  

7. Containment Sump Water Level (Wide Range) 

Containment Sump Water Level is provided for 
verification and long term surveillance of RCS 
integrity.  

Containment Sump Water Level is used for accident 
diagnosis.
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LCO 8, 9. Containment Pressure and Containment Pressure Wide Range 
(continued) 

Containment Pressure and Containment Pressure Wide Range 
are provided for verification of RCS and containment 
OPERABILITY.  

Containment Pressure channels are used to verify Safety 
Injection (SI) initiation and Phase A isolation on a 
Containment Pressure-High signal. These channels are 
also used to verify closure of the Main Steam Trip Valves 
on a Containment Pressure-Intermediate High High signal.  
The Containment Pressure channels are also used to 
verify initiation of Containment Spray and Phase B 
isolation on a Containment Pressure-High High signal.  

10. Penetration Flow Path Containment Isolation Valve 
Position 

CIV Position is provided for verification of Containment 
OPERABILITY, and Phase A and Phase B isolation.  

When used to verify Phase A and Phase B isolation, the 
important information is the isolation status of the 
containment penetrations. The LCO requires one channel 
of valve position indication in the control room to be 
OPERABLE for each active CIV in a containment 
penetration flow path, i.e., two total channels of CIV 
position indication for a penetration flow path with two 
active valves. For containment penetrations with only 
one active CIV having control room indication, Note (b) 
requires a single channel of valve position indication 
to be OPERABLE. This is sufficient to redundantly verify 
the isolation status of each isolable penetration either 
via indicated status of the active valve, as applicable, 
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. Note (a) 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. Each penetration is treated 
separately and each penetration flow path is considered 
a separate function. Therefore, separate Condition entry 
is allowed for each inoperable penetration flow path.
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LCO 11. Containment Area Radiation (High Range) 
(continued) 

Containment Area 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 
adverse containment conditions exist.  

12. Containment Hydrogen Analyzers 

Containment hydrogen analyzers 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. The containment 
hydrogen analyzers are shared between units.  

13. Pressurizer Level 

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

14, 15. Steam Generator Water Level (Wide and Narrow Ranges) 

SG Water Level is provided to monitor operation of decay 
heat removal via the SGs. Both wide and narrow ranges are 
Category I indications of SG level. The wide range level 
covers a span of +7 to -41 feet from nominal full load 
water level. The narrow range instrument covers from +7 
to -5 feet of nominal full load water level.  

The level signals are inputs to the unit computer, 
control room indicators, and the Auxiliary Feedwater 
System.  

SG Water Level is used to: 

"* identify the affected SG following a tube rupture; 

"* verify that the intact SGs are an adequate heat sink 
for the reactor; 

(continued)
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LCO 14, 15. Steam Generator Water Level (Wide and Narrow Ranges) 
(continued) 

"* determine the nature of the accident in progress 
(e.g., verify a SGTR); and 

"* verify unit conditions for termination of SI during 
secondary unit High Energy Line Breaks (HELBs) outside 
containment.  

Operator action is based on the control room indication 
of SG level. The RCS response during a design basis small 
break LOCA depends on the break size. For a certain range 
of break sizes, a secondary heat sink is necessary to 
remove decay heat. Narrow range level is a Type A 
variable because the operator must manually raise and 
control SG level.  

16. Emergency Condensate Storage Tank (ECST) Level 

ECST Level is provided to ensure water supply for 
auxiliary feedwater (AFW). The ECST provides the ensured 
safety grade water supply for the AFW System. Inventory 
is monitored by a 0% to 100% level indication and ECST 
Level is displayed on a control room indicator.  

The DBAs that require AFW are the loss of offsite 
electric power, loss of normal feedwater, SGTR, steam 
line break (SLB), and small break LOCA.  

The ECST is the initial source of water for the AFW 
System. However, as the ECST is depleted, manual 
operator action is necessary to replenish the ECST.  

17. Steam Generator Pressure 

SG pressure is a Category I variable and provides an 
indication of the integrity of a steam generator. This 
indication can provide important information in the 
event of a faulted or ruptured steam generator.  

18. High Head Safety Injection (HHSI) Flow 

Total HHSI flow to the RCS cold legs is a Type A variable 
and provides an indication of the total borated water 
supplied to the RCS. For the small break LOCA, HHSI flow 
may be the only source of borated water that is injected 

(continued)
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LCO 18. High Head Safety Injection (HHSI) Flow (continued) 

into the RCS. Total HHSI flow is a Type A variable 
because it provides an indication to the operator for 
the RCP trip criteria.  

APPLICABILITY The PAM instrumentation LCO is applicable in MODES 1, 2, 
and 3. These variables are related to the diagnosis and 
pre-planned actions required to mitigate DBAs. The 
applicable DBAs are assumed to occur in MODES 1, 2, and 3. In 
MODES 4, 5, and 6, unit conditions are such that the 
likelihood of an event that would require PAM 
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.
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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 
5.6.6, which requires a written report 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). 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 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.  

D.1 and D.2 

If the Required Action and associated Completion Time of 
Condition D is not met the unit must be brought to a MODE 
where the requirements of this LCO do not apply. To achieve 
this status, the unit 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 in an orderly manner and without challenging 
unit systems.
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SURVEILLANCE A Note has been added to the SR Table to clarify that 
REQUIREMENTS SR 3.3.3.1 and SR 3.3.3.3 apply to each PAM instrumentation 

Function in Table 3.3.3-1 with the exception that SR 3.3.3.3 
is not required to be performed on the containment hydrogen 
analyzers or the containment isolation valve position 
indication. SR 3.3.3.2 is required to be performed on the 
containment hydrogen analyzers. SR 3.3.3.4 is required for 
the containment isolation valve position indication.  

SR 3.3.3.1 

Performance of the CHANNEL CHECK once every 31 days ensures 
that a gross instrumentation failure has not occurred. A 
CHANNEL CHECK is normally 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. The high radiation instrumentation 
should be compared to similar unit instruments located 
throughout the unit.  

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

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.
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SURVEILLANCE 
REQUIREMENTS 

(continued)

SR 3.3.3.2 

A CHANNEL CALIBRATION is performed on the containment 
hydrogen analyzers every 6 months and uses a gas solution 
containing a one volume percent (± 0.25%) of hydrogen and a 
sample of four volume percent (± 0.25%) of hydrogen with the 
balance of each gas sample being nitrogen. The containment 
hydrogen analyzer heat trace system is verified OPERABLE as 
a part of this surveillance.  

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 by a Note that excludes neutron detectors. Whenever 
a sensing element is replaced, the next required CHANNEL 
CALIBRATION of the CET sensors is accomplished by an inplace 
cross calibration that compares the other sensing elements 
with the recently installed sensing elements. The Frequency 
is based on operating experience and consistency with the 
typical industry refueling cycle.  

SR 3.3.3.4 

SR 3.3.3.4 is the performance of a TADOT of containment 
isolation valve position indication. This TADOT is performed 
every 18 months. The test shall independently verify the 
OPERABILITY of containment isolation valve position 
indication against the actual position of the valves.  

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

REFERENCES 1. Technical Report PE-0013.  

2. Regulatory Guide 1.97, May 1983.  

3. NUREG-0737, Supplement 1, "TMI Action Items."
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Remote Shutdown System 
B 3.3.4

B 3.3 INSTRUMENTATION 

B 3.3.4 Remote Shutdown System 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

The Remote Shutdown System provides the control room 
operator with sufficient instrumentation and controls to 
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) power 
operated relief valves (PORVs) 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.  

If the control room becomes inaccessible, the operators can 
establish control at the auxiliary shutdown panel, and 
maintain the unit in MODE 3. Not all controls and necessary 
transfer switches are located at the auxiliary shutdown 
panel. 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 
maintain the unit in MODE 3 should the control room become 
inaccessible.

The Remote Shutdown System is required to provide equipment 
at appropriate locations outside the control room with a 
capability to maintain the unit in a safe condition in 
MODE 3.  

The criteria governing the design and specific system 
requirements of the Remote Shutdown System are located in 
Reference 1.  

The Remote Shutdown System satisfies Criterion 4 of 
10 CFR 50.36(c)(2)(ii).
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Remote Shutdown System 
B 3.3.4 

BASES 

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

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

Core reactivity control (long term); 

RCS pressure control; 

Decay heat removal via the AFW System and the SG PORVs; 
and 

RCS inventory control via charging flow.  

A Function of a Remote Shutdown System is OPERABLE if all 
instrument and control channels needed to support the Remote 
Shutdown System Function are OPERABLE. In some cases, 
Table B 3.3.4-1 may indicate that the required information 
or control capability is available from several alternate 
sources. In these cases, the Function is OPERABLE as long as 
one channel of any of the alternate information or control 
sources is OPERABLE.  

The remote shutdown instrument and control circuits covered 
by this LCO do not need to be energized to be considered 
OPERABLE. This LCO is intended to ensure the instruments and 
control circuits will be OPERABLE if unit conditions require 
that the Remote Shutdown System be placed in operation.  

APPLICABILITY The Remote Shutdown System LCO is applicable in MODES 1, 2, 
and 3. This is required so that the unit can be maintained in 
MODE 3 for an extended period of time from a location other 
than the control room.  

This LCO is not applicable in MODE 4, 5, or 6. In these 
MODES, the facility is already subcritical and in a 
condition of reduced RCS energy. Under these conditions, 
considerable time is available to restore necessary 
instrument control functions if control room instruments or 
controls become unavailable.
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Remote Shutdown System 
B 3.3.4 

BASES 

ACTIONS Note 1 is included which excludes the MODE change 
restriction of LCO 3.0.4. This exception allows entry into 
an applicable MODE while relying on the ACTIONS even though 
the ACTIONS may eventually require a unit shutdown. This 
exception is acceptable due to the low probability of an 
event requiring the Remote Shutdown System and because the 
equipment can generally be repaired during operation without 
significant risk of spurious trip.  

A Remote Shutdown System division is inoperable when each 
function is not accomplished by at least one designed Remote 
Shutdown System channel that satisfies the OPERABILITY 
criteria for the channel's Function. These criteria are 
outlined in the LCO section of the Bases.  

Note 2 has been added to the ACTIONS to clarify the 
application of Completion Time rules. Separate Condition 
entry is allowed for each Function. 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 addresses the situation where one or more 
required Functions of the Remote Shutdown System are 
inoperable. This includes the control and transfer switches 
for any required function.  

The Required Action is to restore the required Function to 
OPERABLE status within 30 days. The Completion Time is based 
on operating experience and the low probability of an event 
that would require evacuation of the control room.  

B.1 and B.2 

If the Required Action and associated Completion Time of 
Condition A is not met, the unit must be brought to a MODE in 
which the LCO does not apply. To achieve this status, the 
unit must be brought to at least MODE 3 within 6 hours and to 
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 unit systems.
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Remote Shutdown System 
B 3.3.4 

BASES 

SURVEILLANCE SR 3.3.4.1 
REQUIREMENTS 

Performance of the CHANNEL CHECK once every 31 days ensures 
that a gross failure of instrumentation has not occurred. A 
CHANNEL CHECK is normally 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. CHANNEL CHECK will detect gross 
channel failure; thus, it is key to verifying that 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 the channels are 
within the criteria, it is an indication that the channels 
are OPERABLE. If a channel is outside the criteria, it may be 
an indication that the sensor or the signal processing 
equipment has drifted outside its limit.  

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

The Frequency of 31 days is based upon operating experience 
which 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 3.3.4.2 

SR 3.3.4.2 verifies each required Remote Shutdown System 
control circuit and transfer switch performs the intended 
function. This verification is performed from the remote 
shutdown panel and locally, as appropriate. Operation of the 
equipment from the remote shutdown panel is not necessary.  
The Surveillance can be satisfied by performance of a 
continuity check. This will ensure that if the control room 
becomes inaccessible, the unit can be maintained in MODE 3 
from the remote shutdown panel and the local control 
stations. The 18 month Frequency is based on the need to 
perform this Surveillance under the conditions that apply 
during a unit outage and the potential for an unplanned 

(continued)
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Remote Shutdown System 
B 3.3.4 

BASES 

SURVEILLANCE SR 3.3.4.2 (continued) 
REQUIREMENTS 

transient if the Surveillance were performed with the 
reactor at power. (However, this Surveillance is not 
required to be performed only during a unit outage.) 
Operating experience demonstrates that remote shutdown 
control channels usually pass the Surveillance test when 
performed at the 18 month Frequency.  

SR 3.3.4.3 

CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. The test verifies that the channel 
responds to a measured parameter within the necessary range 
and accuracy.  

Whenever a sensing element is replaced, the next required 
CHANNEL CALIBRATION of the resistance temperature detector 
(RTD) sensors is accomplished by an inplace cross 
calibration that compares the other sensing elements with 
the recently installed sensing element.  

The Frequency of 18 months is based upon operating 
experience and consistency with the refueling cycle.  

REFERENCES 1. UFSAR, Chapter 3.
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Remote Shutdown System 
B 3.3.4 

Table B 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. Boric Acid Pump controls 1 

2. Reactor Coolant System (RCS) Pressure Control 

a. Pressurizer Pressure indications 1 

b. Pressurizer Heater controls 1 

3. Decay Heat Removal via Steam Generators (SGs) 

a. RCS Tavg Temperature indication 1 loop 

b. AFW Pump and Valve controls 1 

c. SG Pressure indication 1 

d. SG Level (Wide Range) indication 1 

e. SG Power Operated Relief Valve controls 1 

f. AFW Discharge Header Pressure indication 1 

g. Emergency Condensate Storage Tank Level indication 1 

4. RCS Inventory Control 

a. Pressurizer Level indication 1 

b. Charging Pump controls 1 

c. Charging Flow control 1
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LOP EDG Start Instrumentation 
B 3.3.5 

B 3.3 INSTRUMENTATION 

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

BASES 

BACKGROUND The EDGs 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 on the emergency buses. There are 
two required LOP start signals for each 4.16 kV emergency 
bus.  

Undervoltage relays are provided on each 4160 V Class 1E bus 
for detecting a loss of bus voltage or a sustained degraded 
voltage condition. The relays are combined in a 
two-out-of-three logic to generate a LOP signal. A loss of 
voltage start of the EDG is initiated when the voltage is 
less than 74% of rated voltage and lasts for approximately 
2 seconds. A degraded voltage start of the EDG is produced 
when the voltage is less than 90% of rated voltage sustained 
for approximately 56 seconds. The time delay for the 
degraded voltage start signal is reduced to approximately 
7.5 seconds with the presence of a Safety Injection signal.  

The Allowable Value in conjunction with the trip setpoint 
and LCO establishes the threshold for Engineered Safety 
Features Actuation System (ESFAS) action to prevent 
exceeding acceptable limits such that the consequences of 
Design Basis Accidents (DBAs) will be acceptable. The 
Allowable Value is considered a limiting value such that a 
channel is OPERABLE if the setpoint is found not to exceed 
the Allowable Value during the CHANNEL CALIBRATION. Note 
that, although a channel is OPERABLE under these 
circumstances, the setpoint must be left adjusted to within 
the established calibration tolerance band of the setpoint 
in accordance with uncertainty assumptions stated in the 
referenced setpoint methodology, (as-left-criteria) and 
confirmed to be operating with the statistical allowances of 
the uncertainty terms assigned.
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LOP EDG Start Instrumentation 
B 3.3.5 

BASES 

BACKGROUND Allowable Values and LOP EDG Start Instrumentation Setpoints 
(continued) 

The trip setpoints are summarized in Reference 3. The 
selection of the Allowable Values is such that adequate 
protection is provided when all sensor and processing time 
delays are taken into account.  

Setpoints adjusted consistent with the requirement of the 
Allowable Value ensure that the consequences of accidents 
will be acceptable, providing the unit is operated from 
within the LCOs at the onset of the accident and that the 
equipment functions as designed.  

Allowable Values are specified for each Function in 
SR 3.3.5.2. Nominal trip setpoints are also specified in the 
unit specific setpoint calculations and listed in the 
Technical Requirements Manual (TRM) (Ref. 2). The trip 
setpoints are selected to ensure that the setpoint measured 
by the surveillance procedure does not exceed the Allowable 
Value if the relay is performing as required. If the measured 
setpoint does not exceed the Allowable Value, the relay is 
considered OPERABLE. Operation with a trip setpoint less 
conservative than the nominal trip setpoint, but within the 
Allowable Value, is acceptable provided that operation and 
testing is consistent with the assumptions of the unit 
specific setpoint calculation (Ref. 3).  

APPLICABLE The LOP EDG start instrumentation is required for the 
SAFETY ANALYSES Engineered Safety Features (ESF) Systems to function in any 

accident with a loss of offsite power. Its design basis is 
that of the ESFAS.  

Accident analyses credit the loading of the EDG based on the 
loss of offsite power during a loss of coolant accident 
(LOCA). The actual EDG start has historically been 
associated with the ESFAS actuation. The EDG loading has 
been included in the delay time associated with each safety 
system component requiring EDG supplied power following a 
loss of offsite power. The analyses assume a non
mechanistic EDG loading, which does not explicitly account 
for each individual component of loss of power detection and 
subsequent actions.  

(continued)
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LOP EDG Start Instrumentation 
B 3.3.5

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

LCO

The required channels of LOP EDG start instrumentation, in 
conjunction with the ESF systems powered from the EDGs, 
provide unit protection in the event of any of the analyzed 
accidents, in which a loss of offsite power is assumed.  

The delay times assumed in the safety analysis for the ESF 
equipment include the 10 second EDG start delay, and the 
appropriate sequencing delay, if applicable. The response 
times for ESFAS actuated equipment in LCO 3.3.2, "Engineered 
Safety Feature Actuation System (ESFAS) Instrumentation," 
include the appropriate EDG loading and sequencing delay.  

The LOP EDG start instrumentation channels satisfy 
Criterion 3 of 10 CFR 50.36(c)(2)(ii).

The LCO for LOP EDG start instrumentation requires that 
three channels per required bus of both the loss of voltage 
and degraded voltage Functions shall be OPERABLE in MODES 1, 
2, 3, and 4 when the LOP EDG start instrumentation supports 
safety systems associated with the ESFAS. A channel is 
OPERABLE with a trip setpoint value outside its calibration 
tolerance band provided the trip setpoint "as-found" value 
does not exceed its associated Allowable Value and provided 
the trip setpoint "as-left" value is adjusted to a value 
within the "as-left" calibration tolerance band of the trip 
setpoint. A trip setpoint may be set more conservative than 
the trip setpoint specified in the TRM (Ref. 2) as necessary 
in response to unit conditions. Loss of the LOP EDG Start 
Instrumentation Function could result in the delay of safety 
systems initiation when required. This could lead to 
unacceptable consequences during accidents. During the loss 
of offsite power the EDG powers the motor driven auxiliary 
feedwater pumps. Failure of these pumps to start would leave 
only one turbine driven pump, as well as an increased 
potential for a loss of decay heat removal through the 
secondary system.

APPLICABILITY The LOP EDG Start Instrumentation Functions are required in 
MODES 1, 2, 3, and 4 because ESF Functions are designed to 
provide protection in these MODES. Actuation in MODE 5 or 6 
or during the movement of recently irradiated fuel 
assemblies, the EDGs are not assumed to start and 
automatically supply electrical power to the emergency 
buses.
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LOP EDG Start Instrumentation 
B 3.3.5 

BASES 

ACTIONS In the event a channel's trip setpoint is found 
nonconservative with respect to the Allowable Value, or the 
channel is found inoperable, then the function that channel 
provides must be declared inoperable and the LCO Condition 
entered for the particular protection function affected.  

Because the required channels are specified on a per bus 
basis, the Condition may be entered separately for each bus 
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 in the LCO and for each emergency bus. 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 for the 
associated emergency bus.  

A.1 

Condition A applies to the LOP EDG start Function with one 
loss of voltage or degraded voltage channel per bus 
inoperable.  

If one channel is inoperable, Required Action A.1 requires 
that channel to be placed in trip within 72 hours. This is 
justified by Reference 4. With a channel in trip, the LOP EDG 
start instrumentation channels are configured to provide a 
one-out-of-two logic to initiate a trip of the incoming 
offsite power.  

A Note is added to allow bypassing an inoperable channel for 
up to 12 hours for surveillance testing of other channels.  
This is justified by Reference 4. This allowance is made 
where bypassing the channel does not cause an actuation and 
where normally, excluding required testing, two other 
channels are monitoring that parameter.  

The specified Completion Time and time allowed for bypassing 
one channel are reasonable considering the Function remains 
fully OPERABLE on every bus and the low probability of an 
event occurring during these intervals.
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LOP EDG Start Instrumentation 
B 3.3.5 

BASES 

ACTIONS B.1 
(continued) 

Condition B applies when more than one loss of voltage or 
more than one degraded voltage channel on an emergency bus is 
inoperable.  

Required Action B.1 requires restoring all but one channel 
to OPERABLE status. The 1 hour Completion Time should allow 
ample time to repair most failures and takes into account the 
low probability of an event requiring an LOP start occurring 
during this interval.  

C.1 

Condition C applies to each of the LOP EDG start Functions 
when the Required Action and associated Completion Time for 
Condition A or B are not met.  

In these circumstances the Conditions specified in 
LCO 3.8.1, "AC Sources-Operating," for the EDG made 
inoperable by failure of the LOP EDG start instrumentation 
are required to be entered immediately. The actions of the 
LCO provide for adequate compensatory actions to assure unit 
safety.  

SURVEILLANCE SR 3.3.5.1 
REQUIREMENTS 

SR 3.3.5.1 is the performance of a TADOT. A successful test 
of the required contact(s) of a channel relay may be 
performed by the verification of the change of state of a 
single contact of the relay. This clarifies what is an 
acceptable TADOT of a relay. This is acceptable because all 
of the other required contacts of the relay are verified by 
other Technical Specifications and non-Technical 
Specifications tests at an 18 month frequency with 
applicable extensions. This test is performed every 92 days.  
The test checks trip devices that provide actuation signals 
directly, bypassing the analog process control equipment.  
For these tests, the relay trip setpoints are verified and 
adjusted as necessary. The Frequency is based on the known 
reliability of the relays and controls and the multichannel 
redundancy available, and has been shown to be acceptable 
through operating experience.
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LOP EDG Start Instrumentation 
B 3.3.5 

BASES 

SURVEILLANCE SR 3.3.5.2 
REQUIREMENTS 

(continued) SR 3.3.5.2 is the performance of a CHANNEL CALIBRATION.  

The setpoints, as well as the response to a loss of voltage 
and a degraded voltage test, shall include a single point 
verification that the trip occurs within the required time 
delay, as shown in Reference 1.  

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. Each 
train or logic channel shall be functionally tested up to and 
including input coil continuity testing of the ESF slave 
relay.  

The Frequency of 18 months is based on operating experience 
and consistency with the typical industry refueling cycle 
and is justified by the assumption of an 18 month calibration 
interval in the determination of the magnitude of equipment 
drift in the setpoint analysis.  

SR 3.3.5.3 

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 the Technical Requirements Manual (Ref. 2).  

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 
UFSAR 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 

(continued)
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LOP EDG Start Instrumentation 
B 3.3.5 

BASES 

SURVEILLANCE SR 3.3.5.3 (continued) 
REQUIREMENTS 

nominal values. The response time may be measured by a series 
of overlapping tests such that the entire response time is 
measured.  

Response time may be verified by actual response time test in 
any series of sequential, overlapping or total channel 
measurements, or by the summation of allocated sensor, 
signal processing and actuation logic response times with 
actual response time tests on the remainder of the channel.  

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 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. The RESPONSE TIME testing for a channel of a 
function shall be conducted so that all channels are tested 
at N times 18 months. N is the total number of channels.  

REFERENCES 1. UFSAR, Section 8.3.  

2. Technical Requirements Manual.  

3. RTS/ESFAS Setpoint Methodology Study (Technical 
Report EE-0101).  

4. WCAPs 10271-P-A and 14333-P-A.
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RTS Instrumentation 
3.3.1

3.3 INSTRUMENTATION 

3.3.1 Reactor Trip System (RTS) Instrumentation

LC.031,,II LCO 3.3.1

APPLICABILITY:

The RTS instrumentation for each Function in Table 3.3.1-1 
shall be OPERABLE.

According to Table 3.3.1-1.

ACTIONS

-.......-........-- --.................... NOTEm.----- ........  
oe) • W Separate Condition entry is allowed for each Function.  ............... °................. ..... ... .................................

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more Functions A.1 Enter the Condition Immediately 
with one or more referenced in 
required channelsr Table 3.3.1-1 for the 
inoperable. channel (s)( 

__ ~A-

B. One Manual Reactor 
Trip channel 
inoperable.

WOG STS

B.1 Restore channel to 
OPERABLE status.  

OR

48 hours

1,5f

I.

(continued) 
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RTS Instrumentation 
3.3.1

ACTIONS (continued)

CONDITION I REQUIRED ACTION COMPLETION TIME

C. One channel or train 
inoperable.

CiT.  

Ac , n

C.1 Restore channel or 
train to OPERABLE 
status.  

OR 

C.2 0 Ts.

........ . ....  The inoperable chan m be 
bypassed for up to lv-ours 
for surveillance testing and 
setpoint adjustment of other 
channels.  

D.1.1 Place channel in 
trip.

AND 

D.1.2 Reduce THERMAL POWER 
to5 75,5 RTP.  

OR

D.2.1 Place 
trip.

channel in

AND

48 hours 

4'SfF 

419ousý,,56aF:ý, 11

I 
hours 

•hours 

;hours 

(continued)
I ______________________ ____________

WOG STS Rev 1. 04/07/95

D. One Power Range 
Neutron Flux-High 
channel inoperable.

3.3-2



ITS 3.3.1, RTS INSTRUMENTATION

INSERT

T T

North Anna Units 1 and 2 Insert to Page 3.3-2 Revision 0

C. OR 

C.2.1 Initiate action to fully insert all 48 hours 
rods.  

AND 

C.2.2 Place the Rod Control 
System in a condition 
incapable of rod withdrawal. 49 hours

North Anna Units I and 2 Insert to Page 3.3-2 Revision 0



RTS Instrumentation 
3.3.1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

D. (continued)

E. One channel 
inoperable.

A r-Titt\ I

F. " j 

nl-termedi ate Range 
Neutron Flux channel 
inoperable.

WOG STS

.............NOTE ........-- 
Only required to be performed 
when the Power Range Neutron 
Flux input to QPTR is 
i noperubl e.  
.... °.........................  

D.2.2 Perform SR 3.2.4.2.  

OR 

D.3 Be in MODE 3.

Once per 
12 hours 

Phours ©
i.J

.°''° .. NOTE ............  

The inoperable channel may be 
bypassed for up to lhours 
for surveillance testing of 
other channels.

E.1 Pl ace 
trip.

E.2

channel in

Be in MODE 3.

-4

F.1 Reduce THERMAL POWER 
to < P-6.

OR 

F.2 Increase THERMAL 
POWER to > P-10.

Jhours 

9 hours C 
ffTI \ •)

I L

(continued) 
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RTS Instrumentation 
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

ritermedi ate Range 
Neutron Flux channels 
inoperable.

G.1 Suspend operations 
involving positive 
reactivity additions.

AND 

G.2 Reduce THERMAL POWER 
to < P-6.

2 REP

2 hours

H. THERMAL POWER < P. H.1 Restor channel(s) to aior to one or two OPE LE status. increasing 
Intermediate ge THERMAL POWER/ Neutron FluZ hannels to > P-6 
inoperable

One Source Range 
Neutron Flux channel 
inoperable.

Two Source Range 
Neutron Flux channels 
inoperable.

(TO One Source Range 
Neutron Flux channel inoperable.

t1
Suspend operations 
involving positive 
reactivity additions.

+

t 
1 

OR

Restore channel to 
OPERABLE status.

EK.2. ZOpen RTBs.j

TSTT1 

(3s

T..S'r. 2 z

0-5 ,F•RT2,-> 
Immediately - F 

11 -~

48 hours 7T;,F

9

I _ _ _ _ _ _ _ __ _ _ _ _ _ _

(continued) 

Rev 1. 04/07/95
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ITS 3.3.1, RTS INSTRUMENTATION

INSERT 1

G. NOTE ----------
Limited plant cooldown or boron 
dilution is allowed provided the change 
is accounted for in the calculated SDM.  

INSERT 2 

H. NOTE ----------
Limited plant cooldown or boron 
dilution is allowed provided the change 
is accounted for in the calculated SDM.  

INSERT 3 

J. OR 

J.2.1 Initiate action to fully insert all 48 hours 
rods.  

AND 

J.2.2 Place the Rod Control 
System in a condition 
incapable of rod withdrawal. 49 hours

North Anna Units 1 and 2 Insert to Page 3.3--4 Revision 0



RTS Instrumentation 
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

Required Source 
NeutronSux 
channel(l•ffY 
inoperabe-.

Ran--'

One channel 
inoperable.

A ex�-�

Suspend operations 
involving positive 
reactivity additions.

CTS 

tr

AND

Perform SR 3.1.1.1.

-,d.toyT r-F2 Immed iatel y TF_ T-F 2 1? 4

hu)r 

1 hour 

AND 

Once per 
12 hours 
thereafter

-1�iS 1-�z� 

13•

i I.

.-°-°°°NOTE..°°.......  

The inoperable channel may 
bypassed for up to (Whours 
for surveillance testing of 
other channels.  

Place channel in

:2

trip.  

Reduce THERMAL POWER 
to < P-7.

L L

?hours 

hours

(continued)

WOG STS Rev 1, 04/07/95

AND 

L Clo unborate 4 ateýr 
srce isolaj;.on 
81 yes. /

77SrF 

T-STF 
I ýý
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ITS 3.3.1, RTS INSTRUMENTATION

INSERT

North Anna Units I and 2 Insert to Page 3.3 - 5 Revision 0

K. --------------------- NOTE ----------
Plant temperature changes are 
allowed provided the temperature 
change is accounted for in the 
calculated SDM.

North Anna Units I and 2 Insert to Page 3.3 - 5 Revision 0



RTS Instrumentation 
3.3.1

ACTIONS (continued)c-i-s

One Reactor Coolant 
Pump Breaker Position 
channel inoperable.

............. NOTE ...... .......  
The inoperable channel may be 
bypassed for up torflours 
for surveillance testing of 
other channels.  

C-.-Restore channel to
OPERABLE status.  

Reduce THERMAL POWER 
to <V

TST 
160;

�F51P

0hours 

0hours

I. -

(continued)

Rev 1. 04/07/95

CNIINREQUIRED ACTION COMPLETION TIME 

N. One Reactor Coolant...............NOTE ...........  Flow - Low (Single heinoperable channel maye 
,, Loop) channel bypassed for up to 4 ho rs 

inoperable. for surveillance testi g of 
other channels.  

N.1 Place c nnel in 6 hou 

N.2 educe THERMAL POWER hours \ /~ ~ -•p8./

WOG STS 3.3-6



RTS Instrumentation 
3.3.1

ACTIONS (continued)

CONDITION

One Turbine Trip 
channel inoperable.

REQUIRED ACTION COMPLETION TIME
7N i

............ NOTE .............  
The inoperable channel may be 
bypassed for up to 4 hours 
for su.veillance testing of 
other channels.  

91 .. Place channel in..
trip.  

Reduc gjjERMAL POWER 
to <

Whours

- 7 4

One train inoperable. "-NOTE .............  
One trai! may be bypassed for 
up to hours for 
survei llance testing provided 
the other train is OPERABLE.  

---o . -------------.... -..  

01 Restore train to

J2

OPERABLE status.  

Be in MODE 3.

WOG STS

5

Jhours 

30o 
0hours

CT5

Acnor�
-TV)(0i 
( 35'

(continued) 

Rev 1. 04/07/953.3-7
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RTS Instrumentation 
3.3.1

lie

WOG STS Rev 1. 04/07/95

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

One RTB train ............ NOTES ............  
inoperable. 1. One train may be bypassed 

for up to 2 hours for 
su.,vei 1 lance testing, 
provided the other train 
is OPERABLE.  

2. One RTB magbe bypassed 
for upto urs or9 
maintenance on 
undervoltage or shunt 
trip mechanisms, provided 
the other train is 
OPERABLE.  

-- Restore train to 1 hour 
OPERABLE status.  

P2 Be in MODE 3. 7 hours 

c.jOne channiT ~ .1 Verify interlock is 1 hour inoperable. in required state for 
existing unit 
conditions.  

OR 

42 Be in MODE 3. 7 hours 

(continued)

13r

3.3-8



RTS Instrumentation 
3.3.1 ý_ -rs 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

al ore Mbre'F 
0 n- One h CaInne-- .1 Verify interlock is 1 hour 
inoperable. in required state for 

existing unit 
conditions.  

f2 Be in MODE 2. 7 hours 

-One trip mechanism 10.1 Restore inoperable 48 hours I 3

WOG STS Rev 1. 04/07/953.3-9



RTS Instrumentation 
3.3.1 

SURVEILLANCE REQUIREMENTS 

.............................. ............................  
Refer to Table 3.3.1-1 to determine which SRs apply for each RTS Function.  .............. .... ..................................... .....................

SURVEILLANCE FREQUENCY 

SR 3.3.1.1 Perform CHANNEL CHECK. 12 hours 

SR 3.3.1.2 ------------------- NOTES ------------------

1. Adust NIS channel if 

2. Not required to be performed until 
J12i hours after THERMAL POWER is 
k 15X RTP.  

---........... ......... ... ...... .. °... .... ...  

Compare results of calorimetric heat 24 hours 
balance calculation to Nuclear 
Instrumentation System (NIS) channel 
output.

SR 3.3.1.3 - - ------------------- NOTES.......-----.-- ...  
1. Adjust NIS channel if absolute 

difference is • 3X.  
2. pot required to be performed until 

|2•40 1ours after THERMAL POWER is 

......... ............ .....................  

Compare results of the incore detector 
measurements to NIS AFD.

31 effective 
full power days 
(EFPD)

I __________________________

(continued)

3.3-10 Rev 1. 04/07/95
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RTS Instrumentation 
3.3.1

C.ýw 11nie I 

V&I4 cflwa 
TZ 5*Jt",

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.3.1.4 ................... NOTE -------------------
This Surveillance must be performed on the 
reactor trip bypass breaker 
placing the bypass breaker in servicd dfer
..... ... .....°. ....... ........... .......  

Perform TADOT. 31 days on a 
STAGGERED TEST 
BASIS 

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

SR 3.3.1.6 -...... ... NOTEiAF--------
Not required to be performed until 

Z?4&hours after THERMAL POWER is 5--50% RTP.  

Sexcore channels to .  

i ncore detector measurements.

SR 3.3.1.7 .. ................. NOTE ................ .  
Not required to be performed for source 
range instrumentation prior to entering 
MODE 3 from MODE 2 until 4 hours after 
entry into MODE 3.  
....................................... .  

Perform COT. f921 days

(continued)

Rev 1. 04/07/95

©D

&f~,of&e 44C4 rt.Iwe 
ýý

0 EFPD 00

WOG STS 3.3-11



RTS Instrumentation 
3.3.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

SR .3.3.1.8

TCs-r

..O................ OTE. ..............  
This Surveillance shall include 
verification that interlocks P-6 and P-10 
are in their requir-td state for existing 
unit conditions.

Perform COT.

FREQUENCY
4

..... NOTE---..
Only required 
when not 
performed 
within previous 

20days .. .. ........ @ 
Prior to 

reactor startup 

AND 

hours 
after reducing 
power below P-I1 for power 
and 
intermediate 
instrumentation iSTr 

AND zqz

Four hours 
after reducing 
power below P-6 
for source 
range 
instrumentation 

4 
AND 

Every 92 days 
thereafter

(continued)

WOG STS Rev 1. 04/07/95
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RTS Instrumentation 
3.3.1

r-&"hC7~'DflE / 
resr 

024 f'b r4a

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.3.1.9 ................... NOTE ....................  
Verification of setpoint is not required.  
.°.......... .............. ......... ...... °..  

Perform TADOT. 2 days 

SR 3.3.1.10 ................... NOTE ....................  
This Surveillance shall include 
verification that the time constants are 
adjusted to the prescribed values.  
.........e .C ..... A ......................  
Perform CHANNEL CALIBRATION. J18t-wonths

SR 3.3.1.11 .................. .NOTE ..............-.--
Neutron detectors are excluded from CHANNEL 
CALIBRATION.  
.. . . . . . . . . . . . . . . . ... . .

Perform CHANNEL CALIBRATION.

C. I i 6,-.,i;

#18t months

SR 3.3.1..2. ............. NOTE......... ......  
This Survei ance shall i ude 
verificat' n of Reactor olant System 
resista temperature tector bypass loop 
flow r e.  

........................  

Perform CHANNEL CALIBRATION. 4184 months

t,•c ,•,p 4 SR 3.3.1.13 Perform COT. 18 months

I
(continued)

Rev 1. 04/07/95
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RTS Instrumentation 
3.3.1

SURVEILLANCE REQUIREMENTS (continued)

Tcsr 

Te SIt

"".. ................. NOTE..................  
Neutron detectors are excluded from 
response time testing.  
...........................................  

Verify RTS RESPONSE TIME is within limits.

SURVEILLANCE FREQUENCY 

SR 3.3.1.14 ------------------- NOTE ....................  
Verification of setpoint is not required.  
............................................  

Perform TADOT. J 18'&months(7 

SR 3.3.1.15................---NOTE.....................----No 
Verification of setpoint is not required. Only r uire ...... . .... "....... .......... h n.......... when t 

per rued 
wi in pre ious 

y3 days 

Perform TADOT. Prior 
"react sta up

t)18 months on 
a STBASIRED TEST BASIS

q Z3I,.1, 2 SR 3.3.1.]3

3.3-14 Rev 1. 04/07/95

*3 /1

WOG STS



ITS 3.3.1, RTS INSTRUMENTATION 

INSERT 

Prior to exceeding the P-8 
interlock whenever the unit 
has been in MODE 3, if not 
performed within the 
previous 31 days

j ____________________________________________________________________________________

North Anna Units I and 2 Insert to Page 3.3 - 14 Revision 0
North Anna Units I and 2 Insert to Page 3.3 - 14 Revision 0



RTS Instrumentation 
3.3.1

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

3.-3-1
APPLICABLE MODES 

OR OTHER 
SPECIFIED 

FUNCTION CONDITIONS
REQUIRED SUIRVEILLANCE ALLOVASLE 
CHANNELS CONOI T IONS REOI IREHENTS VALUE

1. Manal Reactor 
Trip

2. Power Range 
Neutron Flux 

a. High

b. Low

9
3. Power Roane 

Neutron Flux Rote

a. High Positive 
Rate

b. Nigh Negative 
Rate

4. Intermediate Range 
Neutron Flux

1,2

1,2

1ý 2

2 

2

4

1,2

1,2

2 F

SR 3.3.1.14 

SR 3.3.1.14

D SR 3.3.1.1 
SR 3.3.1.2 
SR 3.3,1.7 
SR 3.3.1.11 
SR 3.3.1.16 

E SR 3.3.1.1 
SR 3.3.1.8 
SR 3.3.1.11 
SR 3.3.1.16

MA 

1A

RTP

E SR 3.3.1.7 1 40 RTP 
SR 3.3.1.11 with tim 

constunt 

E SR 3.3.1.7 -M rP 

SR 3.3.1.11' with time 
SIt 3.3.1.16 cmiatant 

F.G S 3.3.1.1 _M RTP
SR 3.3.1.8

0

'5

2(e) 2 SR 3.3.1.1 1312Z RTP � E2535 RTP 

SR 3.3.1.8 
SR 3.3.1.11 13.5'

(cant inued)

()Reviewuer's N 4e Unit specific implementa an eloi sud Mthodoio,•lueed by the unit. my contain only Allowable Va l o i 

& b) hlith eactor T re ka"JG,ý as od Control System capable of rod withdrawa 
S (c) Below the P-1O (Power Range Neutron Flux) interlocks. [ Or 

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

C~e) Bet e,.% P-6 (Inte,4liate Nrvne duran Flux) ilerlocksj

WMG STS 3.3-15 Rev 1, 04/07/95

AC, 0

'2 
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RTS Instrumentation 
3.3.1

Table 3.3.1-1 (page 2 of 8) 
Reactor Trip System Instrumentation3 -I

-rsrF 

013

(continud 

m,_ em t h o d o t . t h e u ni t ,.r 
5 r 

• (b) With 1j!ý Rod Control System capable of rod withidrawa gt one Do -aro

ctch the teunc rovide reactor trip but does provide irpu the rr tion l . indication.

Rev 1. 04/07/95

APPLICABLE MqODES 
O OTHER 

SPECIFIED REQUIRED SURVEI LLANCE ALLOWABLE TRIP 
FUNCTION CONITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT(• 

5. oure Rnge20) 2 (9 40 sR3.3..1 . i ! E3 5-.15 
Neutron Flux A SiR 3.3.1.8 cps cps 

"SR 3.3.1.11 •5" SR 3.3.1.16 

"6 YSr2 AT SiR 3.3.1.1 Re(R to R.0 ESt 
SR 3.3.1.7 cps 1oe 
SR 3.3.1.,11 

SR 3.3.1.16 

SR 3.3.1.11 

6. Overtm rture AT 1,2 E SR 3.3.1.1 Refer to Refer to 
SR 3.3.1.3 Note 1 Note I SRt 3.3.1.6 (.Page (Page 
SR 3.3.1.7 3.3• 3.3-21) 

SR 3.3.1.12 
SR 3.3.1.16 

7. Ove, our AT 1,2 a, E Sit 3.3. 1.1 Refer to Refer to 

SRl 3.3.1.7 Note 2 Note 2

Lf-

WOG STS 3.3-16



RTS Instrumentation 
3.3.1

Table 3.3.1-1 (page 3 of 8) 
Reactor Trip System Instrmrentationc7s TFL

APPLICABLE NODES 
OR OTHER 

SPECIFIED REOUIRED 
FUNCTION CONDITIONS CHANNELS

8. Pressurizer 
Pressure 

a. Low 

0 b. High1,2 

it 9. Pressurizer Water 
Level - High 

I Z 10. Reactor Coolant 
Flow - Low

SURVEILLANCE ALLOWABLE 
CONDITIONS REQUIREMENTS VALUE

0/ SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.16 

E SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.10 

SSR 3.3.1.16

psi g 

psi g

(continued) 

(~) evieer'sNote: Unilalr-if ic impiamentatior my -v c in only Allowable Value dependlin SetpointSIy Methodo logy uaed by.4fte unit.  

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

(h) Above th P-7 (power Range Neutrm p lc no) interlock.

3.3-17 Rev 1. 04/07/95

'3
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RTS Instrumentation 
3.3.1

Table 3.3.1-1 (page 4 of 8) 
Reactor Trip Systm instrumntation

APPLICABLE NOES 
OR OTHER 

SPECIFIED 
FUNCTION CONDITIONS

REQUIRED SURVEILLANCE ALLOWJABLE 
CHIIAINELS CND IT IONS REQUI REMENTS VALUE

SR 3.3.1.9 - Q• V SR 3.3.1 .10 
SR 3.3.1.16 

SR 3.3.1.10 
SR 3.3.1.16 

SR 3.3.1.1

Coincident with 
Steam Flow/ 
Feaater FLow 
Nimatchl

1,2 2 per SG

1,2 2per SG

SR 3.3.1.16 

E SR 3.3.1.1S 
SR 3.3.1.7 

SR 3.3.- 10 

E SR 3.3.1.1 :5702.!43 
SR 3.3.1.7 full stem 

; 3 1 flow at RTP

(canttnmgd 

(a)Reiewr~ mo_%--Unit specific ilmptsn, t"t c-ontain only Atl~owaoke Value dnpSetintuan 
Ca) U?,IýdLOY biy the aunit.Sei(ud ) O 0, Above the P-7 (Low Power Reactor Trips Block) interlock. ) 
(h) theP-aR Ne R Flx),nt ck 

Q0 A... t 7(o Pwrm rFps. stock nterlc n beit the P-8 (PowerA! reutro and intert k.

WOG STS 3.3-18 Rev 1. 04/07/95

4)".0

CT-,h I|A

17 
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15" 15. SG Water 
Level - Low

o

0

C6)



RTS Instrumentation 
3.3.1

Table 3.3.1-1 (page 5 of 8) 
Reactor Trip System Instrumntation

FUNC71ON

APPLICABLE NODES 
OR OTHER 

SPECIFIED 
COIND T IONS

16. TurbineTrpdos 

Pressure

REQUIRED 
CHANNELS

3

b. Turbine Stop 
Valve Closure

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

1,2 2 trains

18. Reactor Trip 
System Interlocks

a. Intermediate 
Range Neutron 
Flux, P-6

b. Low Power 
Reactor Trips 
Block, P-7

19.  

9-.b 

23ep_ 
!MP- 7 

.23r p -7V 

23 f-1 0

2 4)1 2

I per 
train

SURVEI LLANCE ALLOWABLE 
CONDITIONS REWUIRENENTS VALUE

SR 3.3.1.10 
SR 3.3.1.15 

SR 3.3.1.10 
SR 3.3.1.15

SR 3.3.1.14 NA

SR 3.3.1.11 
SR 3.3.1.13

SR 3.3.1.11 
SM 3.3.1.13

MA 

NTP

(c•nt i m.Kd) 

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

Above the PI Power Range Neutron Flux) interlock.

"WO STS 331 Rev 1. 04/07/95

C75 7.4 3-I

c. Power Range 
Neutron Flux, 
P-8

"3 "T7

0

9

3 -3-1

I

3.3-19

G1 

open



RTS Instrumentation 
3.3.1

TabLe 3.3.1-1 (paee 6 of 8) 
Reactor Trip System instruimentation

APPLICABLE HODES 
OR OTHER 

SPECIFIED REQUIRED c7-S rV6t-f FUNCTION CONDITIONS CHANNELS 

19. Reactor 1,2 2 trains 
Uelrker1• ) 5 2 trains 

20. Reactor Trip 1,2 1 eachi 
Ireaker per RTB 
Undervot tage and 
Shunt Trip 1 each 
Mechanism per RTB 

2--. 21. Automatic Triw 1

SURVE ILLANCE ALLOWABLE 
CONDITIONS REQUIREMENTS VALUE

c
SR 3.3.1.4 

SR 3.3.1.4 

SR 3.3.1.4

C SR 3.3.1.4

C

SR 3.3.1.5 

SR 3.3.1.5

MA 

NA 

*A

MA

NA 

MA

(~ ~ With Tis c Rod Contro l System capable of rod wi thdrauwal 
Including wyy reactor trip bypass breakers that are racked in aid closed for bypassing an RTB.

3.3-20 Rev 1. 04/07/95
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RTS Instrumentation 
3.3.1 

CL-T5 Table 3.3.1-1 (page 7 of 8) 
Reactor Trip System Instrumentation 

No-- • Note I OvertemPerature AT 
The Overtemperature AT Funtion Allowable Value shall not exceed the followinggrip 
Jetpoint by more than • of AT span.  

AT K, c) , 

Where AT is measured RCS AT. OF.  
ATo is the indicated AT at RTP. OF.  
s is the Laplace transform operator. sec".  
T is the measured RCS average t• .ture. -0F 
T' is the nominal T.,g at RTP•. -• --

av TlýMT 
P is the measured pressurizer pressure. psiP is the noia Soperating pressure. psi• I 

r. a r. L 5 T 

f,(AI) (% - qb)j when - q -' RTP 
Swhen RTP q •• RTP 

* (q, - qb) when q - qb > TPA' TP • -T-S rF 
ere q, and qb are percent RTP in the upper and lower halves of 339 

the core. respectively, and q, + q, is the total THERMAL POWER in 
percent RTP.

S4&I~.Jt~ ~ £~i~i1c'*t]ca e .eeem1 S ~ peao I

Rev 1. 04/07/95WOG STS, 3.3-21



RIS Instrumentation 
3.3.1 

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

CTS 
Note 2: Overpower AT ,- -', - -r•¢ 

The Overpower AT Functi.n Allowable Value shall not exceed the followingl,_%r-ip -7 
A e.3 A'tpoint by more thanUT of AT span.  

AT ClAT. [k..Icj-..K. T f, (A 1)j 

Where: AT is measured RCS AT. OF.  
ATo is the indicated AT at RTP. OF.  
s is the Laplace transform operator. sec'.  

&.T•is the measured RCS average tem rature. OF.  
isthe nominal T at RP: F 

K 2 OF for increasing T.(, K6  0F when T > -M ]for decreasing T., OF when T _< TO,-) 
-- -t [82 sec T2 5 [3 serT3:5 sec 

f2TT vc W (0 RTP a 11 Af\.) C \ _ 

T'5"'rP

3.3-22 Rev 1. 04/07/95
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JUSTIFICATION FOR DEVIATIONS 
ITS 3.3.1, RTS INSTRUMENTATION 

1. ISTS Function 11 in Table 3.3.1-1 for Reactor Coolant Pump (RCP) Breaker Position 
requires the single loop function to be applicable in MODE 1 above the P-7 setpoint.  
With a channel inoperable, Action M must be entered and requires the inoperable channel 
to be placed in trip within 6 hours, or reduce THERMAL POWER to < P-8, within 10 
hours. The two-loop requirement is applicable in MODE I above the P-7 and below the 
P-8 setpoint. Action L must be entered and requires an inoperable channel to be placed in 
trip within 6 hours, or reduce THERMAL POWER to < P-7," within 12 hours. ITS RCP 
Breaker Position is function 11 and requires the function to be OPERABLE in MODE 
1(f). Note f states, "Above the P-7 (Low Power Reactor Trips Block) interlock. This 
changes the ISTS requirements by combining the single loop and two loop requirements.  
Note (h) to the ISTS in Table 3.3.1-1 is not used. This change is necessary because the 
channels for breaker position are shared between the single and two loop requirements.  
The changes reflect the CTS requirements.  

2. Editorial change made for enhanced clarity or to be consistent with the ISTS Writers 
Guide.  

3. ITS Actions D, E, L, M, N, and 0 are modified to reflect the CTS completion time 
requirements. The allowances for testing conditions provided by Notes to the Required 
Actions are also modified to reflect the CTS requirements in ITS Actions D, E, L, M, and 
P. These changes are consistent with the CTS and are supported by WCAP- 10271 and 
WCAP- 14333.  

4. ISTS SR 3.3.1.2 requires the comparison of the calorimetric heat balance with the NIS 
Power Range channel output. Note 1 to the requirement specifies, "Adjust NIS channel if 
absolute difference is > 2%." ITS SR 3.3.1.2 requires the same comparison between the 
calorimetric and NIS channels, but in Note I states, "Adjust NIS channel if calorimetric 
exceeds NIS > 2%." This changes the ISTS requirement by not requiring a NIS channel 
adjustment if the NIS channel reads lower than 2% of the calorimetric power indication.  
This change is acceptable because the adjustment of the Power Range channels down 
causes a decalibration of the instruments in a non-conservative direction. The NIS 
channel is conservatively set if the NIS channel is reading higher than calorimetric power.  

5. ISTS SR 3.3.1.4 requires the performance of a TADOT. A Note to the requirement 
specifies, "This Surveillance must be performed on the reactor trip bypass breaker prior to 
placing the bypass breaker in service." North Anna CTS, Table 4.3-1, Note 9, allows the 
reactor trip bypass breaker to be tested immediately after placing the bypass breaker in 
service. To be consistent with the CTS, the Note to ITS SR 3.3.1.4 is modified to state, 
"This Surveillance must be performed on the reactor trip bypass breaker immediately 
after placing the bypass breaker in service." This change was made to the CTS to reduce 
the risk of damaging the reactor trip bypass breakers during testing by eliminating the 
need to rack out and rack in the reactor trip bypass breaker for testing.

North Anna Units 1 and 2 Page 1 Revision 0
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JUSTIFICATION FOR DEVIATIONS 
ITS 3.3.1, RTS INSTRUMENTATION 

6. ISTS Table 3.3.1-1 contains a reviewer's Note (a). This Note is not applicable to the 
NAPS ITS and is eliminated. The subsequent notes are re-lettered. The methodology 
used for the Allowable Values generally provides for a Trip Setpoint at a constant value 
below the Allowable Value. Therefore, the Trip Setpoint is a constant offset and not 
required to be listed in the Technical Specification and the column is eliminated. The 
values for all Trip Setpoints will be retained in a licensee-controlled Technical 
Requirement Manual (TRM), which is subject to the controls of the 10 CFR 50.59 
process for changes. This change incorporates the intent of approved traveler TSTF-355.  

7. The brackets are removed and the proper plant specific information/value is provided.  

8. The COT (SR 3.3.1.9) for underfrequency testing of the RCP buses is required for Unit 2 
only. Physical modifications would be required to perform this testing on Unit 1.  
Operating experience on Unit 2 has shown that these functions usually satisfy the 
surveillance requirement. Therefore, the requirement is not added to Unit 1.  

9. The Note to ISTS 3.3.1.12 is not applicable for the North Anna design and deleted for the 
ITS. This change is acceptable because the North Anna RCS temperature detection does 
not utilize RTDs on the bypass loops but uses RTDs directly in the RCS flow path.  

10. TSTF- 135 deletes the requirement for Function 4, Source Range Neutron Flux 
requirements, to be OPERABLE in MODES 3, 4, and 5 when the Rod Control System is 
incapable of moving the shutdown or control rods. The Function requires one Source 
Range channel to be OPERABLE. Condition L requires when the required channel 
becomes inoperable that operations involving positive reactivity addition be immediately 
suspended and the SDM verified within 1 hour and every 12 hours thereafter. The 
justification given in TSTF- 135 for deleting these requirements is that they are moved to 
ISTS LCO 3.3.9, Boron Dilution Protection System (BDPS). North Anna does not utilize 
a BDPS for protection against a boron dilution accident and has current requirements for 
maintaining one OPERABLE Source Range channel with an associated Action that 
requires the verification of SDM within an hour and every 12 hours thereafter, when the 
required channel becomes inoperable. Therefore, the CTS requirements are maintained in 
ITS LCO 3.3.1.  

11. ITS SR 3.3.1.16 requirement to perform RESPONSE TIME testing on the Overpower AT 
and Steam Generator Level Low coincident with Steam Flow Feedwater Flow Mismatch 
functions are deleted from the ITS. This is acceptable because neither function is the 
primary trip credited by the safety analyses for accident mitigation. Pressurizer Water 
Level - High, ITS function 9, is the primary trip credited in the safety analyses. This 
change is acceptable because RESPONSE TIME testing is not necessary for this function 
to ensure safety analysis assumptions are met.  

12. Not used

North Anna Units I and 2 Page 2 Revision 0
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JUSTIFICATION FOR DEVIATIONS 
ITS 3.3.1, RTS INSTRUMENTATION 

13. References to RTS interlock P-9 are deleted. The North Anna design does not utilize this 
function, but uses the P-8 function to perform the same requirements. Function e. and f.  
have been re-lettered.  

14. The Overtemperature AT and Overpower AT formulas of the ISTS Table 3.3.1-1 in Notes 
1 and 2 have been modified to reflect the North Anna CTS requirements. These changes 
are acceptable because they reflect the CTS formulas in the ITS requirements for these 
functions. Values for the notes, such as r4, T5 , T6, and T7 that are not needed, are deleted.  

15. ISTS SR 3.3.1.6 states that a calibration of excore channels is required to be performed to 
make the channels agree with the incore detector measurements. ITS SR 3.3.1.6 requires 
a comparison of the results of the incore detector measurement and the excore channels.  
Note 1 to the SR states, "Adjust NIS channel if absolute difference is _> 3%." This change 
is acceptable because the results of the incore measurements to excore channels will 
cause the NIS channels for the Al function to be readjusted if the difference is 3% or 
more. Note I is added to prevent unnecessary recalibration when the difference between 
the NIS channels and incore measurements is small.

North Anna Units I and 2 Page 3 Revision 0
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ESFAS Instrumentation 
3.3.2

3.3 INSTRUMENTATION

3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation

LCO 3.3.2 The ESFAS instrumentation for each Function in Table 3.3.2-1 
shall be OPERABLE.

APPLICABILITY:Ird e3 ý -3

ACTIONS

(Acr.- 12

According to Table 3.3.2-1.

..................................... NOTE .....................................  
Separate Condition entry is allowed for each Function.  
S...... .. °......... o... ....... .. °. ° ................ . o... ........................  

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more Functions A.1 Enter the Condition Immediately 
with one or more referenced in 
required channels or Table 3.3.2-1 for the 
trains inoperable, channel(s) or 

train(s).  

B. One channel or train B.1 Restore channel or 48 hours 
inoperable, train to OPERABLE 

status.  

OR 

B.2.1 Be in MODE 3. 54 hours 

AND 

B.2.2 Be in MODE 5. 84 hours 

(continued)

Rev 1. 04/07/95
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ESFAS Instrumentation 
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION [_COMPLETION TIME

C. One train inoperable.

D. One channel 
inoperable.

WOG STS

C.1

OR 

C.2.1 

AND 

C.2.2

........ NOTE ........  
One train may be 

4 ssed for up to 
4 hours for 

surveillance testing 
provided the other 
train is OPERABLE.  Restore...train ..to

Restore train to 
OPERABLE status.  

Be in MODE 3.  

Be in MODE 5.

I I

D.1 ........ NOTE .........  
The inoperable 
channel may be 
I•i•assed for up to 

fnours for 
surveillance testing 
of other channels.

Pl ace 
trip.

OR 

D.2.1

channel in

Be in MODE 3.

AND 

D.2.2 Be in MODE 4.

3.3-24

(continued) 
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ESFAS Instrumentation 
3.3.2

At-r, I(a

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

E. One Containment E.1 ....... NOTE.......  
Pressure channel One additional 
inoperable, channel may be 

r.urs Tor. 1z 
surveillance testing.  

Place channel in P ours bypass.  

E.2.1 Be in MODE 3. hours 

ANDOR 

E.2.2 Be in MODE 4. hours 

F. One channel or train F.1 Restore channel or 48 hours 
inoperable, train to OPERABLE 

status.  

OR 

F.2.1 Be in MOD 3. 54 hours 

AND 

F.2.2 Be in MODE 4. 60 hours 

(continued)

Rev 1. 04/07/95
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ESFAS Instrumentation 
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

G. One train inoperable. G.1

OR 

G.2.1 

AND 

G.2.2

......... NOTE. ......  
One train may be 
b ssed for up to 
1ahours for 
u ,veillance testing 

provided the other 
train is OPERABLE.  Restore...train ..to

Restore train to 
OPERABLE status.  

Be in MODE 3.  

Be in MODE 4.

I 4

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

Restore train 

OPERABLE sta s.  

OR 

H.2 Be in E 3.

C

?hours 

0?hours 

W•hours

6 hours

12 hours

(continued)

Rev 1, 04/07/95 
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ESFAS Instrumentation 
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

One Main Feedwater 
Pumps trip channel 
inoperable.

•('OOne channel inoperable.

I.1. ......... NOTE ........  
The inoperable 
channel may be 
bypassed for to 
[4] hours r 
surveill ce testing 
of ot r channels.  .. ... ..... .. ...  

Place channel in 

trip.  

OR

* -, bfl, fl U I 'I l.1i. .. /

Restore channel to 
OPERABLE status.  

Be in MODE 3.

........ NOTE .........  
One additional 
channel may be 
b. assed for up to 

12 hours for 
purveilance testing.  

... °... o..... .... .....  

Place channel in 
bypass.

OR

F2 

6 hours 

Shours I 
_ _ _ _

4.

48 hours 

54 hours

4

Phours 

(continued)
L I.

Rev 1. 04/07/95
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ESFAS Instrumentation 
3.3.2

ACTIONS

CONDITION REQUIRED ACTION I COMPLETION TIME

(continued)

C(ý 

A -

AND 

22

12.  

jAND 
~2.2

Be in MODE 3.  

Be in MODE 5.

Verify interlock is 
in required state for 
existing unit 
condition.  

Be in MODE 3.  

Be in MODE 4.

hours 

dhours

1 hour

7 hours 

13 hours

I I

Rev 1. 04/07/95
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"inoperable.
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ESFAS Instrumentation 
3.3.2

SURVEILLANCE REQUIREMENTS

(4. 3,2z, 1, 

£1', 3,2, ,(4 

TA~l ,..•

............................ NT... .........................  
Refer to Table 3.3.2-1 to determine which SRs apply for each ESFAS Function.  
........ 0 - ............... ................................ ...............

Rev 1. 04/07/95WOG STS 3.3-29



ITS 3.3.2, ESFAS 

INSERT 

----------------------------- NOTE -----------------------------

Not required to be performed for SLAVE RELAYS if testing would: 

1. Result in an inadvertent Reactor Trip System or ESFAS Actuation if accompanied by 
a single failure in the Safeguard Test Cabinet; 

2 Adversely affect two or more components in one or more ESFAS system(s); or 

3. Create a reactivity, thermal, or hydraulic transient condition in the Reactor Coolant 
System.

North Anna Units 1 and 2 Insert to Page 3.3-29 Revision 0



ESFAS Instrumentation 
3.3.2

'f,3,Z I

C� >2.. �.\

'j,-W2,z -I1

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.3.2.(, -................... NOTE -------------------
Verification of relay setpoints not 
required.  
....... ... ° °....... ........ °.........°........  

Perform TADOT. 02ý days 

SR 3.3.2.)-................... NOTE ....................  
Verification of setpoint not required for 
manual initiation functions.  

Perform TADOT. (b18t months

SR 3.3.2.0-)0 .......... .....I NOTE ....................  
This Surveillance shall include 
verification that the time constants are 
adjusted to the prescribed values.  

Perform CHANNEL CALIBRATION. (.8d'months

SR 3.3.2.-i --)-............... . NOTE ....................  
Not required to be performed fqr he 
turbine driven AFW pump until (B49hours 
after SG pressure is ,t( ýpsig .".•.•. .. :.•..•.:.. !.. .. •... ........  

Verify ESFAS RESPONSE TIMES are within 014 months on 
limit. a STAGGERED 

TEST BASIS

WOG STS

0 

0 

0 
0

(continued) 

Rev 1. 04/07/95 
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ESFAS Instrumentation 
3.3.2

C7,.2.1.

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.3.2.p ................... NOTE ..................  
Verification of setpoint not required.  
...... 0.0 ...... o ..... ° ............ .° o .......  

Perform TADOT. Once per 
reactor trip 
breaker cycle

Rev 1, 04/07/95WOG STS 3.3-31



ESFAS Instrumentation 
3.3.2 

TabLe 3.3.2-1 (page I of 8) 
Engineered Safety Feature Actuation System Instrumentation

C T-5

FUNCTION

APPLICABLE 
MODES OR 

OTHER 
SPECIFIED 

CO•DITIONS
REQUIRED 
CHANNELS

SURVEILLANCE ALLOWABLE 
CONDITIONS REQUIREMENTS VALUE

1. Safety Injection

a. Manual Initiation

b. Automatic 
Actuation Logic 
and Actuation 
Relays

c. Containment Pressure - Ni gh

2

1,2,3,4 2 trains

1,2,3

d. Pressurizer 
Pressure -Low-t g.

3

1.2,300

S SR3 

C SR 3.3.2.2 
SR 3.3.2.:; 
SR 3.3.2 .

D SR 
SR 
SR 
SR 

D SR 
SR 
SR 
SR

3.3.2.1 
3.3.2.a 
3.3.2.  
3.3.2.  

3.3;2.1 
3.3.246• 3.3.2*X 
3.3:2.W

e.

4)ODIt erent iaL 
Pressure 
Between Stem 
Lines

1. High Stem Flow in 
Two Stem Lines

Coincident with 
T., - Low Low

1,2,3 3 per 
stem 
tine

2 per 
stem 
Line

1,2,30': I per 
Loop

(continued)

T-AOLL*Igkio

WOG STS Rev 1. 04/07/95

l~b 

IC

NA 

NA

ps.  

psig

Ir
SR 
SR 
SR

D SR 
SR 
SR 
SR 

D SR 
SR 
SR 
SR

C 
'0

I
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ESFAS Instrumentation 
3.3.2 

Table 3.3.2-I (page 2 of 6) 
Engineered Safety Feature Actuation System Instrumentation

AP'PLICALEt 
NODES OR 

OTHER 
SPECIFIED REQUIRED 

CONDITIONS CHANNELS
SURVEILLANCE ALLOWABLE 

CONDITIONS REQUIREMENTS VALUE

1. Safety Injection 
(continued)

g. High Steam Flow in 
Two Steam Lines

1,2,@) 2 per 
stem 
I ine

1.2,3( 1 per 
steal 
tine

Coincident with 
Steam Line 
Pressure- Low

D SR 3.3 
SR 3.3, 
SR 3.3, 
SR 3.3.  

D SR 3.3.  
SR 3.3.  
SR 3.3.
SR

2. Contairment SpWay

a. Manual Initiation 1,2,3,4 2 per 9 SR 3.3.2.•) MA MA 
train, 2 
trains 

b. Autonmtic 1,2,3,4 2 trains C SR 3.3.2.2 NA FNA Actuation Logic SSR 3-3.2W and Actuation SiR 3.3.2&0() Relays 
0 

c. Contairment 
mu) 1,2,3 4 E Sn 3.3.2.1 0 12.C 

L0 h-M SR 3.3.2 PSiO psig 
Sit 3.3.2 
SR 3.3.2 

9ih--3 (Two Loop 1,2,3 [31 ~,a E/ SM 3.3.2.1 .5 2.313 1 [12.0 Plants) S SR 3.3.2.5 ps• i 7 psig 
SR 3.3.2.9 
SR 3.3.2.1

(continued)

AbOVe the P-12 (T., -LoW Low)i-•Werlok. . ... ..... - 2 L2J... .. S "Less than or equal to a fur)jon defined as AP corresponding to<J full stem flow below Pow load, and LP increasing l.nealr . fult stem flow at &TO1K load to 4=% full stem flow at &IOOI load, ( and IP corresponding = full stem flow above 1O00 toad. (4.tJ, L= and P incr . , , ow =etween 
atfrnc [20=2 10dan0] n�cr•ea�s erl fra! n stem flow 1201% Lo to 0,lOJX full ste•,low at 1002 *ad.

3.3-33 Rev 1. 04/07/95
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ESFAS I nstrumentation 
3.3.2 

Table 3.3.2-1 (page 3 of 8) 
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE 
NODES OR 

OTHER 
SPECIFIED 

CONDITIONS
REQUI RED SURVEILLANCE 
CHANNELS CONDITIONS REQUIREMENTS

ALLOUABLE -fI'P VALUE SETPOINTca

3. Contairment Isolation 

a. Phase A Isolation

(1) Manual 
Initiation 

(2) Automtic 
Actuation 
Logic and 
Actuation 
Relays 

(3) Safety 
Injection

1.2,3.4 2

1,2,3,4 2 trains

B SR 3.3.2.) ) NA 

C SR 3.3.2.2 W A 
SR 3 .2& 
SR 3.3.2*D

NA 

NA

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

b. Phase a isolation

(1) Manuas 
Initiation 

(2) Autmatic 
Actuati on 
Logic and 
Actuation 
Relays 

(3) Containment 
Pressure 

4. Stem Line Isolation 

a. Manual Initiation 

b. Automatic 
Actuation Logic 
and Actuation 
Relays

1,2,3,4 2 per SR 3.3.2. NA 
train, 2 
trains 

1.2,3,4 2 trains C SR 3.3.2.2 • A 
SR 3.3.20 & 
si 3.3.232 LS

2 trains G1,21

(continued) 

AJ)J Except when a are closed and(,e-activate(! A 

WOG STS 3.3-34 Rev 1. 04/07/95

FUNCTIONC15 
3, 
3 .� 

-� .1

7. &.23 

3. b. 3

SR 3.3.2.86

SR 3.3.2.2 
SR 3.3.2Z3) 
SR 3.3.2

I,



ITS 3.3.2, ESFAS 

INSERT 1 

Refer to Function 2.a (Containment Spray - Manual Initiation) for all functions and 
requirements.  

INSERT 2 

Refer to Function 2.c (Containment Spray - Containment Pressure High High) for all 
functions and requirements.

North Anna Units 1 and 2 Revision 0Insert to Page 3.3-34



ESFAS Instrumentation 
3.3.2 

Table 3.3.2-1 (page 4 of 8) 
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE 
MODES OR 

OTHER 
SPECIFIED REQUIRED 

CONDITIONS CHANNELS
SURVEILLANCE ALLOtABLE 

CONDITIONS REQUIREMENTS VALUEC TSFUNCTION 

4. Stem Line IsoLation 
(continued) 

c. Cantaiiment 
Pressure -High 

d. Stem Line 
Pressure 

(1) Law/ 

;/ 
r(e2) Negative 

4fj (Z)(g .High St.. Ftl in 
Two Stem Lines 

Coincident with 
T., - Low Low 

i ,t 
Above the P-11 (Presauriz 

e(t Above the P-12 (T1, -Low 
(e) Less than or equal to 

increasing tineart biil 
,----,I .1e ALP corresponding -Q=A!

1,.2 ,:[ 2 per 

line 

2ope

WOG STS Rev 1. 04/07/95

D

SR 
SR 
sit 
sit

Se 
SR 
SR 
SR

3.3.2.1 
3.3.2 
3.3.2t 

3.3.2 

3.3.2 .3. 2. r__4 ;

(cant 'nuad)

0 

to

, P 
1,21 , go 

300

(continued)
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ESFAS Instrumentation 
3.3.2 

TabLe 3.3.2-1 (page 5 of 8) 
Engineered Safety Feature Actuation System InstrtuJetstion

APPLICABLE 
NODES OR 

OTHER 
SPECIFIED 

CONDITIONS
REQUIRED 
CHANNELS

SURVEILLANCE ALLOWABLE 
CONDITIOlNS REQUIREMENTS VALUE

4. Stem Line Isolation 
(continued) 

High Stem Flow 
in Two Steam 
Lines 

Coincident with 
Steam Line 
Pressure - Low

1 1 2 2 per 
steam 3 Line 

1 per 
stem 
Line

9. High Stem Flow ,2 , 2 per D . .. 1 < (251%,df 
/ (I) stem SR 3.3.2.5 fulL si*Dm 

line SR 3.3.2.9 flow At no 
SR 3.3.2.10 Load stem 

Coincident wi Refer to Function 1 C fety Injection) for aLL initia /onasur 

Safety .I , ion fuinctions and requir ts. , 

Col dent with 1,2(1), C21 per D SR 3 .2.1 x C550.61*F T -Low Law 3 Cd)I)M loop SR .3.2.5 
SR 3.3.2.9 

3.3.2.10 

High High Steam 1, , 2 par 0 SR 3.3.2.1 < 1 1% of FLow Stem SR 3.3.2.5 fu t stem 
line SR 3.3.2.9 Low at 

SR 3.3.2.10 url Load 
Stem, 

pr 
"s ur 

Coincident wi Refer to Function 1 CSaf y Injection) for atL ji ttiation 
Safety inj ion funactions and requjir s.

(continued) 

~ th~~1iic isplegontations my c~tain onlyAUkvable ) methodoLiIq used b the.,,1nit.-_ ' , 
Above the P-12 CT - Low Low) interlock.  
Except whenaLL arclosed and & -eactivate•f.

3.3-36 Rev 1. 04/07/95
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ESFAS Instrumentation 
3.3.2 

Table 3.3.2-1 (page 6 of 8) 
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE 
NODES OR 

OTHER 
SPECIFIED 

CON1DIT IONS
REQUIRED 
CHANNELS

SURVEILLANCE ALLOWABLE 
CONDITIONS REQUIREMENTS VALUE

5. Turbine Trip and 
Feedwater Isolation

a. Automatic 
Actuation Logic 
and Actuation 
Relays

b. SG •ater 
Level - Nigh High 
(P-14)

C. Safety Injection

"1 2 trains 

0

.01

OgGe'

L1ý16( SR 
SR 

SR

Refer to Function 1 (Safety Injection) 
functions and requirements.

SR 
SR 
SR

3.3.2.2 MA 

3.3.2.1 .  

3.3.20&_ 1 

3.3.24E• 
3.3.241)

for all initiation

6. Ausitmry Feedwater

a. Autmtic 
Actuation Logic 
an Actuation

1,2,3 2 trains SR 3.3.2.2 
SR 3.3.2.3 SR 3132 4?

rric 
Atimt iL 
it(ati4 

Ms (B8A•

1,2,3 " per 
SG

D SR 
SR 
SR 
SR

3.3.2.1 
3.3.2.5 
3.3.2.9 
3.3.2.10

[_ [30.4]%

(cont inued) 

"a) B ew rs Not r Unit s eifi eplementat my contain y Allowable depe n din rg etpoint St 

Escept -. n - ll ., I, N. s, TJand associated bypass valve4are closed and +e.act-a-4',or isoted by a 0 0 closedl mtnAl vat vear. 4d-ciaeo sltdb

WOG STS Rev 1. 04/07/95
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ESFAS Instrumentation 
3.3.2 

Table 3.3.2-1 (page 7 of 8) 
Engineered Safety Feature Actuation System Instrumentation

REQUI RED SURVE! ILLANCE 
CHANNELS CONDITIONS REQU I REMENTS

C SR 3.3.2.2 MA 
SR 3.3.2. 0 sR 3.3.2.  

SR 3.3.2.1 aid• 

SRe 3.3.2_ 

4 SSR 3132. -

Coincident with 
Safety Injection

Refer to Function I (Safety 
functions and requirements.

Injection) for alL initiation

(continued) 

Ia) rewer's Note: Urn it. itaons only A b le VaLue ing on Se mt Stons

WOG STS Rev 1. 04/07/95

APPLICABLE 
MODES OR 

OTHER 
SPECIFIED 
CONoI TIONSCTe5 
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ESFAS Instrumentation 
3.3.2 

Table 3.3.2-1 (page 8 of 8) 
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE 
NODES OR 

OTHER 
SPECIFIED REQUIRED 

CONDITIONS CHANNELS CONDITIONS
SURVEILLANCE ALLOWABLE 
REQUIREMENTS VALUE

7. Aut-omati Sit € v 
t o Containments,•" 
( continued) t, 

/ / / /sR 3 J.2.9 

Coi ncideny'iith jefer to Func 1o 1 (Safety lnjiectijz for all initiation 

C •incide"n" _ith 1,3,4',z, 4 K sR 3.3.2.1/ t 1301 in.  C~ontainmet Sum SR 3.. abovel -;• ' 
! ~SR 3,,-2-10 

B. EsFAs Interlocks "C

a. Reactor Trip, P-4 

b. Pressurizer 
Pressure, P-11 

c. T.,-Low Low, P-12

1,2,3 

1.2,3 

1,2,3

I per F SR 3.3.24W_/_, NA 
train, 2 
trains> ^41 

3 Sa 

SR 3.3.2.0,g) ~

(a) lvi r's No.: Lkispecific ii ~etations manon aue ig 'mtS 
oWido1:o:y us!ed brhe wunt._
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JUSTIFICATION FOR DEVIATIONS 
ITS 3.3.2, ESFAS 

1. The brackets have been removed and the proper plant specific information/value has been 
provided.  

2. ISTS Actions C, D, E, and G are modified to reflect the CTS allowed outage time 
requirements. The CTS Completion Times are based on the plant-specific 
implementation of WCAPs - 10271 and 14333.  

3. ISTS Action H has been deleted. The CTS 3.3.2.1 Action for the Automatic Actuation 
Logic and Actuation Relays to provide the Turbine Trip and Feedwater Isolation are the 
same as Action G. Therefore ISTS Action H is not needed. No other functions utilize 
ISTS Action H. The remaining ISTS Actions have been re-lettered.  

4. ISTS Action I has been deleted. The Action provides the Condition, Required Actions, 
and Completion Times for the SG Water Level - High High (P- 14) Turbine Trip and 
Feedwater Isolation. The ISTS provides, as an alternative, ISTS Action D that is 
appropriate for North Anna. No other functions utilize ISTS Action I. The Action is 
deleted and the remaining ISTS Actions have been re-lettered.  

5. CTS Table 4.3-2 notation 4 provides an allowance for testing of the SLAVE RELAYS.  
The note is translated into a Note for ITS SR 3.3.2.5 to not require the testing of SLAVE 
RELAYS, if such testing could result in potentially adverse condition. The adverse 
conditions include SLAVE RELAYS, if tested, would result in unstable conditions. This 
change is necessary to avoid the inadvertent operations of SLAVE RELAYS that may 
jeopardize the stable plant conditions.  

6. ISTS Table 3.3.2-1 contains a reviewer's Note (a). This Note is not applicable to the 
NAPS ITS and is eliminated. The subsequent notes are re-lettered. The methodology 
used for the Allowable Values generally provides for a Trip Setpoint at a constant value 
below the Allowable Value. Therefore, the Trip Setpoint is a constant offset and not 
required to be listed in the Technical Specification and the column is eliminated. The 
values for all Trip Setpoint will be retained in a licensee-controlled Technical 
Requirement Manual (TRM), which is subject to the controls of the 10 CFR 50.59 
process for changes. This change incorporates the intent of approved traveler TSTF-355.  

7. The North Anna design does not utilize the following ISTS functions. These functions 
have been eliminated and the following functions have been re-numbered if applicable: 

L.e (Steam Line Pressure Low SI), 2.c (High-3 for a two loop plant), 4.d 1) & 2) (Steam 
Line Pressure Low and Negative Rate - High), 4.g & h for Steam Line Isolation (High 
Steam Flow coincident with SI and Tave Low Low or High High Steam Flow coincident 
with SI), 6.f & h for AFW pump start on Undervoltage for RCPs or AFW pump suction 
transfer, or 7.c Automatic RWST switchover (RWST Level - Low Low coincident with 
SI and Containment Sump High signals). TSTF-328 Rev.0 modifies the Main Steam Line
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JUSTIFICATION FOR DEVIATIONS 
ITS 3.3.2, ESFAS 

Pressure Negative Rate units and time constants which are not applicable to the design 
and not incorporated.  

8. The proper plant specific information, nomenclature, or value is provided.  

9. The North Anna safety analyses assume that the Auxiliary Feedwater (AFW) System will 
be started automatically. The ISTS 3.3.2 requirements for the AFW System are modified 
to reflect the automatic start functions from the Automatic Actuation Logic and Actuation 
Relays of the ESFAS. SRs 3.3.2.2, 3.3.2.4, and 3.3.2.6 are applicable to the automatic 
start function to test the actuation logic, master and slave relays. This changes the ISTS 
by deleting the Automatic Actuation Logic and Actuation Relays for the "Balance of 
Plant ESFAS". This change is acceptable because ITS requirements reflect AFW pump 
start criteria assumed in the safety analyses for the system. With the elimination of the 
Automatic Actuation Logic and Actuation Relays for the Balance of Plant, the remaining 
AFW functions are re-numbered as applicable.  

10. ISTS Action K applies when one channel of RWST Level is inoperable. The Required 
Action states that the channel must be placed in bypass within 6 hours. If this can not be 
accomplished, the unit must be placed in MODE 3 within 12 hours and MODE 5 in 42 
hours. The Required Action is modified by a Note that states, "One additional channel 
may be bypassed for up to [4] hours for surveillance testing." ITS Action I provides for 
one channel of RWST Level to be inoperable. The Required Action states that the 
channel must be placed in bypass within 72 hours. If this can not be accomplished, the 
unit must be placed in MODE 3 within 78 hours and MODE 5 in 108 hours. The 
Required Action is modified by a Note that states, "One additional channel may be 
bypassed for up to 12 hours for surveillance testing." This change is acceptable because 
North Anna has evaluated and implemented the requirements of WCAP- 14333 for the 
extension of Completion Times from 6 to 72 hours and to allow the bypassing an 
additional channel for required surveillance testing of OPERABLE channels for 12 hours.  

11. North Anna design does not utilize the balance of plant Automatic Actuation Logic and 
Actuation Relays (AALAR). ISTS SR 3.3.2.3 is only utilized for Function 6.a AALAR 
(Balance of Plant ESFAS). Therefore, the SR is not applicable and is eliminated. The 
remaining SRs are re-numbered.  

12. ISTS Surveillance Requirements for Function 8, ESFAS Interlocks b and c, Pressurizer 
Pressure, P- 11, and Tave - Low Low, P-12, state that SRs 3.3.2.5 (CHANNEL 
OPERATIONAL TEST (COT) every 92 days) and 3.3.2.9 (CHANNEL CALIBRATION 
every 18 months) are to be performed. ITS SRs for these functions state that SR 3.3.2.8 
(CHANNEL CALIBRATION every 18 months) is to be performed. The COT can not be 
performed with the unit at power. Therefore, the CTS requires the equivalent CHANNEL 
FUNCTIONAL TEST to be performed every refueling. Therefore, the ITS COT should 
only be required to be performed every 18 month, the refueling interval. However, 
because the ITS CHANNEL CALIBRATION (SR 3.3.2.8) contains all of the technical

North Anna Units 1 and 2 Page 2 Revision 0
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JUSTIFICATION FOR DEVIATIONS 
ITS 3.3.2, ESFAS 

requirements of the COT and is performed every 18 months, it is not necessary to require 
the COT. Therefore, ISTS SR 3.3.2.5 is deleted.  

13. ISTS Function 3.b for Containment Isolation Manual Initiation (1) and Containment 
Pressure High High (3) for Phase B isolation specify requirements that are not applicable 
to North Anna. The Containment Isolation Phase B manual function is accomplished by 
the manual switches for Containment Spray manual initiation. The Containment Pressure 
High High is initiated from the Containment Spray Containment Pressure High High 
signal. Therefore, the requirements for the Phase B manual initiation are replaced with 
"Refer to Function 2.b (Containment Spray - Manual Initiation) for all functions and 
requirements" and the Phase B Containment Pressure High High is replaced with, "Refer 
to Function 2.c (Containment Spray - Containment Pressure High High) for all functions 
and requirements." This is acceptable because the Containment Isolation Phase B 
functions are initiated by the Containment Spray signals.  

14. ISTS LCO 3.3.2 in Table 3.3.2-1 Functions 8.b (P- 11) and 8.c (P-12) list the Allowable 
Values as < [1996] psig and > [558.6] 0 F. ITS LCO 3.3.2 for Functions 8.b and 8.c in 
Table 3.3.2-1 list the Allowable Values for P-I 1 as > 1990 psig and < 2010 psig and for 
P-12 as > 542 0 F and < 545 0 F. This change is acceptable because these values 
represent the requirements of the CTS and the setpoint methodology for calculating the 
Allowable Values.
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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.  

MODES 1. 2. and 3.

ACTIONS

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

2. Separate Condition entry is allowed for each Function.  S.......... .. ..... . ..°°° ... . ..... ° =.. °° ........ °.....°.........................

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more Functions A.1 Restore required 30 days with one required channel to OPERABLE 
channel inoperable, status.

(3.3.3L() 
L x. 4, 1)

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

C.

One or more Functions 
with two required 
channels inoperable.

B.I Initiate action in 
accordance with 
Specification 5.6f

J.

C.1 Restore one channel 
to OPERABLE status.

Immediately

3-7

7 days

0

(continued)

Rev 1. 04/07/95 
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PAM Instrumentation 
3.3.3

D. Two hydroan monitor 
channel inoperable.

3.3-41

_TS 

(3.3-. f.~

G 

C)

D

WOG STS Rev 1. 04/07/95 
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PAM Instrumentation 
3.3.3

SURVEILLANCE REQUIREMENTS
S........................ a- .NOTE .....................................  

SRTab 3.3.3. aýapply to each PAM instrumentation Function in Table 3.3.3-D.---.-Yi-i *r .. °...... ..... .. .... .. ....... ..... .... .. °.. ...... ..... . o... o.. .................. ý 

f-- T-,-r

q, -3.3 , SR 3.3.3.1

3•uI~v LLANLI

Perform CHANNEL CHECK for each required 
instrumentation channel that is normally 
energized.

SR 3.3.3... ................... NOTE ....................  
Neutron detectors are excluded from CHANNEL 
CALIBRATION.  
...........................................  

P erform CHANNEL CALIBRATION. 0180 months

FREQUENCY

31 days

<IAJ5�C?�f

/

SIAJ�$aT -F 
T.STF

WOGSTS
Rev 1. 04/07/95
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ITS 3.3.3, PAM INSTRUMENTATION 

INSERT 1 

except SR 3.3.3.3 does not apply to Items 10 and 12. SR 3.3.3.2 applies only to Item 12.  
SR 3.3.3.4 applies only to Item 10.  

INSERT 2 

SR 3.3.3.2 Perform CHANNEL CALIBRATION. 6 months 

INSERT 3 

SR 3.3.3.4 Perform TADOT. 18 months

North Anna Units 1 and 2 Insert to Page 3.3 - 42 Revision 0



PAM Instrumentation 
3.3.3

TabLe 3.3.3-1 (page 1 of 1) 
Post Accident Monitoring Instrumentation

FUNCTION REQUIRED CHANNELS

1. Power Range Neutron Flux 2 

2. Source Range Neutron Flux 2 

3. Reactor Coolant System (RCS) Not Leg TemperoturpeL

4.. RCS Cold Leg Temperature[(w~ -Or 6 .2 Lp!1ioop) 

60 H ieR e ,l1f' 'ir 2 

eact resse Level *(t'L 2

2 per peneirhj;jr flow 
patha 

2

~. Pressurizer Level 2 FF 

L * Steam Generator Water Level (Wide Range) 2rta raFF 

torage Tank Level 2 F 
15 "#J•' ore Exiti Temperature -Qu•Jadrant ~iO (c 6 2(c) 

6. Core Exit Temperature.- Quadrant - 2 (c F 

T. Core Exit Temperature-Quadrant 3m' 2 (c) F 

iS Core Exit 7eMwrature -Quadrant Q'.V 2( F 

iJ ev-) (a) Mot required for isolation valves whose associated penetration is isolated by at least one closed and 
deactivated automlatic valve, closed imrauia valve, blind fLange, :or check vaLve with flow through the 
valve secured;' 

tJ&J (b) Only one position indication channeL is required for penetration fLow paths with only one installed 
control room indication channel.  

(c) A channel consists of two core exit thermocouples (C(fs).  

Reviewer's Note: Table .3.3-1 shall be for each unit as necess ry to list: 

(1) IL Regulatory Guide 1.97T Ty~pe A instruments, 

All Rtegulatory Guide 1 , Category 1, non-TypeA instruments in acwith 

"7uit's Regulatory Gul 1.97, Safety Evaluati Report.  

V7r < A- wswre per 

WOG STS 3.3-43 Rev 1. 04/07/95
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JUSTIFICATION FOR DEVIATIONS 
ITS 3.3.3, PAM INSTRUMENTATION 

1. The CTS allows seven days for two inoperable hydrogen analyzers. This is the same 
Required Action and Completion Time as the ITS provides for Functions with two 
required channels. The longer Completion Time is appropriate because of the low 
probability of an event occurring that would require the hydrogen analyzers. With this 
change, Action D and the Note to Condition C are not needed and are eliminated. The 
reference to Action D in ITS Action E also eliminated.  

2. ISTS Table 3.3.3 and the Actions provide an alternative to a unit shutdown for those 
inoperable parameters with an alternate means of monitoring. No specific evaluation has 
been performed for North Anna PAM instrumentation that qualifies alternative means for 
monitoring a given parameter. As there is no alternative means for monitoring the 
parameters, ISTS Required Action E. 1, Conditions F and G, and the third column of 
Table 3.3.3-1 are not applicable and are eliminated. The shutdown requirements in 
Condition F are moved to Condition D.  

3. The brackets are removed and the proper plant specific information/value is provided.  

4. CTS Surveillance 4.6.4.1 requires a CHANNEL CALIBRATION of the Hydrogen 
Analyzers every 6 months. The Company has retained this requirement and a 
Surveillance is added to the ITS requiring a CHANNEL CALIBRATION of the 
Hydrogen Analyzers every 6 months. Subsequent Surveillances have been renumbered, 
as necessary.  

5. Changes are made (additions, deletions, and/or changes) to the ISTS, which reflect the 
unit specific nomenclature, number, reference, system description, analysis, or licensing 
basis description.  

6. The Bases of ISTS Table 3.3.3-1 states that the Table is to include all Regulatory Guide 
1.97 Type A and Category I variables. A plant specific evaluation has been performed to 
evaluate the variables needed to comply with Regulatory Guide 1.97. ITS Table 3.3.3-1 
is modified to include the Regulatory Guide 1.97 Type A and Category I variables for 
North Anna.  

7. Editorial change made for enhanced clarity or to be consistent with the ISTS Writers 
Guide.

North Anna Units 1 and 2 Page 1 Revision 0
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Remote Shutdown System 
3.3.4

3.3 INSTRUMENTATION

33.3, C. 3.3.4 Remote Shutdown System

The Remote Shutdown, System Functions in Tabi 3.ý4-1 shall 
be OPERABLE.

T S 1�F 
Z(p&

APPLICABILITY: MODES 1. 2. and 3.

ACTIONS

..................................... NOTES ....................................  
Ac-ri,,- J 1. LCO 3.0.4 is not applicable.

2. Separate Condition entry is allowed for each Function.  S........................ o°°°o. o°°..............................................  

CUNUJIWN REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Restore required 30 days 
Functions inoperable. Function to OPERABLE 

status.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

B.2 Be in MODE 4. 12 hours

WOG STS 3.3-44 Rev 1. 04/07/95
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Remote Shutdown System 
3.3.4

SURVEILLANCE REQUIREMENTS

412, 3�5 

pie�J 

'I 3 �. �

SURVEILLANCE FREQUENCY 

R3.3.4.1 Perform CHANNEL CHECK for each required 31 days 

instrumentation channel that is normally 

energized.  

SR 3.3.4.2 Verify each required control circuit and 218t months 
transfer switch is capable of performing 
the intended function.  

SR 3.3.4.3 ---- -- - NOTE-......... --- : 
Neutron de;ctors are exc ded from CINEL 
CALIBRAT .. , 

CALBRAI... r.:......... / .... ... :- --
Perform CHANNEL CALIBRATION for each 0180 months 
required instrumentation channel.  

SR 3.3.4.4 P orm TADOT of the actor trip 18 months 
/ reaker open/clos;4ndi cation.

Rev 1. 04/07/95 
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Remote Shutdown System" 
3.3.4 

Table 3.3.4-1 (page 1 of 1) 

S3 ~4 

te Shutdown System Instrumentation and Controls 

--.-.-......------.NOTE .....................................................  
or illustration purposes only. It does not attempt to encompass every 
does contain the types of Functions commonly found.  S...........................................................................

FUNCT ION/I NSTNUMENT REQU I RED 
OR CONTROL PARAN4ETER NUMBER OF FUNCTIONS 

I. Reactivity Control 

a. Source Range Neutron Flux Ell 

b. Reactor Trip Breaker Position El per trip breaker] 

C. Manula Reactor Trip [2) 

2. Reactor CooLant System (RCS) Pressure Control 

a. Pressurizer Pressure 
or 
RCS Wide Range Pressure 

b. Pressurizer Power Operated Relief Valve [1, controls mist be for PORV & block valves on 
(PORV) Control and Block Valve Control same Line]

3. Decay Heat Removal via Steam Generators (SGs) 

a. RCS Not Leg Temperature El per loop) 

b. RCS Cold Leg Temperature [I per Loop] 

c. AFW Controls Condensate Storage To* Level El 

d. SG Pressure 11 per SG] 

a. SG Level El per SG1 
or 
AFW Flow 

4. ICS Inventory Control 

a. Pressurizer Level ill 

b. Charging Pump Controls C1

3.3-46 Rev 1. 04/07/95

-r5l-Fo & Se> 0. C

Reviewer's Note: This table is fi 
Function used at every unit, but 4 
----..-------------..------.---.--
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JUSTIFICATION FOR DEVIATIONS 
ITS 3.3.4, REMOTE SHUTDOWN SYSTEM 

1. The brackets are removed and the proper plant specific information/value is provided.  

2. This bracketed requirement is deleted because North Anna does not have a reactor trip 
breaker indication on the remote shutdown panel. The following requirements are 
renumbered, where applicable, to reflect this deletion.  

3. ISTS 3.3.4 includes a Note for the CHANNEL CALIBRATION requirements that 
excludes the neutron detector. ITS 3.3.4 does not include the Note in the CHANNEL 
CALIBRATION. This is acceptable because the nuclear instrumentation channels are not 
included in the requirements. Therefore, for the performance of the CHANNEL 
CALIBRATION, no channel needs the exclusion provided by the Note to ISTS SR 
3.3.4.3 and the Note is not included.

North Anna Units 1 and 2 Page 1 Revision 0
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LOPE Start Instrumentation 
3.3.5GT-S

3.3 INSTRUMENT 

3.3.5 Loss of 

LCO 3.3.5

P
,,Uo.  
ower (LOP)iesel GeneratorZ 

Threet channels pe bu! of e 
hree~fchannels perAbus of the 

shall•e OPEPABLE.

Start Instrumentation 

loss of voltage Function and 
degraded voltage Function

APPLICABILITY: E 1, 2. 3. and4 4_
hen associ .. , " - e tobep . LEby LCO •~ucs--Sh,•z ..-

ACTIONS

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

CONDITION

A. One or more Functions 
with one channel per 
bus inoperable.

REQUIRED ACTION

A. 1 .-. -. -... NOTE .........  
The inoperable 
channel may be 

•ypassed for up to 
hours for 

surveillance testing 
of other channels.  
.....................

Place channel in

B. One or more Functions JB.1 Restore all but one with two or more channel to OPERABLE 
channels per bus I status.  
inoperable.

COMPLETION TIME 

! ours

1 hour

(continued)

WOG STS
Rev 1. 04/07/95
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LOP Start Instrumentation 
3.3.5 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

/VC k) C. Required Action and C.I Enter applicable Immediately associated Completion Condition(s) and Time not met. Required Action(s) A 
for the associatedIAG dinoperable by 

start 
instrumentation.  

SURVEILLANCE REQUIREMENTS 

SURVELLANCE 
FREQUENCY 

"P>Pf rm CHANNEL CHECK, hor 

3. /.1 SR 3.3.5.g Perform TADOT. 
hou 

"3 - .
(continued) 

WOG STS
,,.3 -. o Rev 1. 04/07/95
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LOPIDG Start Instrumentation 

3.3.5

CT7; SU 

4A3.2, /1 cP14

%C;r 7 S' 
ofT+ici 3.

q,-5,kze bz. K
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ITS 3.3.5, LOP EDG START INSTRUMENTATION

INSERT 1 

1. A time delay < 9.0 seconds with a Safety Injection (SI) signal; and 

2. A time delay < 63.0 seconds without an SI signal.  

INSERT 2

SR 3.3.5.3 Verify ESF RESPONSE TIMES are within 18 months on a 
limit. STAGGERED TEST 

BASIS

North Anna Units 1 and 2 Insert to Page 3.3 -49 Revision 0
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JUSTIFICATION FOR DEVIATIONS 
ITS 3.3.5, LOP EDG START INSTRUMENTATION 

1. Changes are made (additions, deletions, and/or changes) to the ISTS, which reflect the 
plant specific nomenclature, number, reference, system description, analysis, or licensing 
basis description.  

2. The brackets are removed and the proper plant specific information/value is provided.  

3. ITS Action A is modified to reflect the CTS Completion Time requirements. The 
Completion Times listed in the ISTS are modified because WCAP- 10271 and WCAP
14333 have been implemented at North Anna and these documents support a longer 
Completion Time. This change is acceptable because the ITS requirements are consistent 
with the CTS requirements.  

4. This bracketed requirement is deleted because it is not applicable to North Anna. The 
following requirements are renumbered, where applicable, to reflect this deletion.  

5. ISTS LCO 3.3.5 Applicability states, "MODES 1, 2, 3, and 4" and, "When associated DG 
is required to be OPERABLE by LCO 3.8.2, "AC Sources - Shutdown."" ITS LCO 3.3.5, 
"Loss of Power (LOP) Emergency Diesel Generator (EDG) Start Instrumentation," 
Applicability is required in MODES 1, 2, 3 and 4. This deletes the requirement for the 
LOP EDG Start Instrumentation to be OPERABLE in MODES 5 and 6, and during the 
movement of recently irradiated fuel assemblies as required by LCO 3.8.2. This is 
acceptable because the EDG is not assumed in the safety analyses to start and 
automatically supply power to the emergency bus during the fuel handling or boron 
dilution accidents, which are the only accidents postulated to occur in these MODES.  

6. Not used.  

7. ISTS SRs for the Loss of Power (LOP) Emergency Diesel Generator (EDG) start 
instrumentation does not include a requirement for ESF RESPONSE TIME testing of the 
start signals. ITS SR 3.3.5.3 is added to the ISTS SRs to require ESF RESPONSE TIME 
testing for the EDG start instrumentation. This change is acceptable because the CTS 
currently requires this testing to ensure the start circuitry responds consistently and within 
specific limits.  

8. ISTS SR 3.3.5.3 lists the requirement to perform a CHANNEL CALIBRATION every 18 
months on the degraded voltage Allowable Value with a single time delay. ITS SR 
3.3.5.2 requires a CHANNEL CALIBRATION to be performed on the degraded voltage 
and the Allowable Value to be verified with two time delays. One time delay applies 
without a Safety Injection signal and one with the SI signal. This change is acceptable 
because the degraded voltage start of the EDG has two separate time delays for the EDG 
start requirement.

North Anna Units I and 2 Page 1 Revision 0
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Containment Purge and Exhaust Isolation Instrumentation 
3.3.6

CONDITION REQUIRED ACTIO? COMPLETION TIME 

A. One radiation A.1 Restore he affected 4 hours 
monitoring channel chan to OPERABLE 
inoperable. sta s.

/

3.3-50

( 3. 3 INSTRUMENTATION 3.3.6 Containment Purge and Exhaus solation Instrumentation 

LCO 3.3.6 The Contai t Purge and Exhaust Isolation instrumentation 
for each F ction in Table 3.3.6-1 shall be OPERABLE.  

APPLICABILITY: MOD 1. 2. 3. a: 4.  SDJing CORE AL RATIONS./ 
•/uring movemet of irradiated fue/ assemblies withi• 

ACTIONS/ / -161 

-.. -. -. - ------------------ ----------. NOTE ------ --------------- - --.............  
Separ e Condition entry is allowed for each Function.  

........................ .......................... .... ..............

/1 

I'

,conti nued)

Rev 1. 04/07/95

&CLA

WOG STS

0



Containment Purge and Exhaust Isolation Instrumentation 
3.3.6

ACTIONS (continued)

CONDITION I REQUIRED ACTION COMPLETION TIME

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

.. . . . .... ° " ° ... ..  

One or more Fun ions 
with one or e 
manual or a omatic 
actuation rains ioI 
i n o p e r a e .0 

s 
OR 

T) or more radiation 
nitoring channels 

mjinoperable.  

OR 

Required Action d 
associated C etion
I me OT LUO 
not met.

ino on A

.1 Enter applicable 
Conditions and 
Required Action 
LCO 3.6.3, "Containmen 

Isolation lves, 
for cont •nment I and ex ust isol( 
valv• made 
inj rable by o "oation 

i nstrdentation.

ion

Inhnediately

ic

_______ I t

I L

(continued)
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ACTIONS (conti nue

Containment Pu e and Exhaust Isolation Instrumentation'.  

3.3.6 

1)

WOG STS

/

3.3-52

6)

CONDITION REQUIRED ACTION COMPLETION TIME 

C......... NOTE.- ....... C.1 Place and maintain Immediately 
Only applicab during containment purge and 
CORE ALTERA •ONS or exhaust valves in 
movement irradiated closed position.  

°Tt...... ..  fuel as mblies within 
contal nt. OR S.... -......... 

. ......  

I or mor unti ors C.2 Enter applicable Immediately 
ormore Functions Conditions and 

ith one or more Required Actions of 
manual or automatir LCO 3.9.4, 

/ actuation trains "Containment 
inoperable. Penetrations," for 

containment purge and 
OR exhaust isolation 

valves made 
Two or more radiation inoperable by 
monitoring channels isolation 
inoperable. instrumentati 

OR 

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

Rev 1. 04/07/95 

pv. 0

S



Contafi-Fo i i*Te Pgiea ist Isolation Instrumentat ion 3.3.6 

SURVEILLANCE PREQUIREMENTS 

Refer to Table 3.3.6-1 to det ie which SRs apply for each Containment Purge 
and Exhaust Isolation Functi ......... .......... ............................. ....  

SURVEILL NCE FREoUENCY 

SR 3.3.6.1 erform CHANNEL CHECK. 12 hours

Perform ACTUATION LOGIC TEST.

Perform MASTER RELAY TEST.

31 days on a 
STAGGERED TEST 
BASIS

I4I ,-i

31 days on a 
STAGGERED TES 
BASIS

SR 3.3.6.4 Perform COT. 92 /da 

SR 3.3.6.5 Perform SLAVE RELAY TEST. [92) days 

Verification of setpoint is not r ired.  ................. .............. .........  

Perform TADOT. [18] months 

SR 3.3.6.7 Perform CHANNEL C ýRATION. [18] months

/ -I

WOG STS
Rev 1. 04/07/95
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Oki iContai•nent rge and Exhaust Isolation Instrumentation 
DO oZ Xe4pcfO 3.3.6 

CONDIiQ~ ~Table 3.3.66-1 Cpege 1 of 1) 
Cont --n-- -t Purge and Exhaust Isolation Instruantation T57 01

7

F'UNCT ION IREWUIRED CHANNELS SVEILLANCE 
REQUIREMENTS TRIP SETPOINT 

I. Manu• l Initiation 2 
AS 3.3.6.6 MA 

2. Aut-mtic Actuatio Logn 2 trains SR 3.3.6.2 Actuation Relays SR 3.3.6.3MA 

SR 3.3.6.5 3. Contgirmmnt Radiation 

a. Gaseous ) SR 3.3.6.1 -5 (2 x backgroundo 
St 3.3.6.4 
SR 3.3.6.7 

b. Pmrticulate Cl1 SR 3.3.6.1 - [2 x b rawr
SR 3.3.6.4 
SR 3.3.6.7

c. Iodine 

d. Area Radiation 

4. Contair ent 
Isolation-Pkase A

SR 
SR 
SR

- [2 x backgrowmdM

ce) o.,� CALTe�-IO.J5

Rev 1. 04/07/95
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JUSTIFICATION FOR DEVIATIONS 
ITS 3.3.6, CONTAINMENT PURGE AND EXHAUST ISOLATION 

INSTRUMENTATION 

1. The requirement is not adopted because automatic actuation of the containment purge and 
exhaust valves is not required for acceptable results of Fuel Handling Accident analysis.

North Anna Units I and 2 Page 1 Revision 0
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C 
CREFS Actuation Instrumentation 

3.3.7

3.3 INSTRUMENTATION 

3.3.7 Control Room Emergency Filtrati System (CREFS) Actuation 
Instrumentation 

LCO 3.3.7 The CREFS actua on instrumentation for each Function in 
Table 3.3.7-1 all be OPERABLE.  

APPLICABILITY: MODES 1. . 3. 4. [5. and 6.] 
During vement of irradiated fuel assemblies.  
[Dur g CORE ALTERATIONS].  

ACTIONS 

.................... .............................. N
Separate Con .ion entry is allowed for each Function.  

CONDITION REQUIRED ACTION COMPLETIO5vrTIME _ _ _ _ _ _ _ _ _

A One or more Functions A.1 -------- NOTE ........  
twith one channel or Place in toxic gas 
train inoperable, protection mode if 

automatic transfer 
to toxic gasa 
protection mode i 
inoperable.  

Place one C FS train 7 days 
in emex~rgency 

[radiati 
protec /on] mode.  

(continued) 

WOG STS 3.3-55 Rev 1. 04/07/95 
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/
ACTIONS (continued)

CREFS Actuation Instrumentation 
3.3.7

/

(cnntinue-d)j

Rev 1, 04/07/95

CONDITION REQUIRED ACTION COMPLETION TIME 

B. One or more Func 'n .......... NOTE ...... ......  
with two channel/ or Place in the toxic gas 

two tra ns no rable. protection mode if 

auto,,atic transfer to 
toxic gas protection mode 
is inoperable.  

B.1.1 Place one CREFS train Immediately 
in emergency 
[radiation 
protection] mode.  

AND 

B.1.2 Enter applicable Immedi ately 
Conditions and 
Required Actions for 
one CREFS train made 
inoperable 

by 

inoperable 
CREFS 

actuation 
instrumentatio 

f 

OR 

B.2 Place bo trains inn Immediately emergert• [radiation 
Prote ion] mode.  

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

-/&,o

I

/ 
/

WOG STS 3.3-56



IACTIONS (continued)

CREFS Actuation Instrumentation 
3.3.7

CONDITION REQUIRED ACTION COMPLETION TIME 

D. Required Action an D.1 Suspend CORE Immediately associated Compl eti on I ALTERATIONS.  
Time for Condit* n A 
or B not met d ing AND 
movement of 'radiated 
fuel assemb es [or D.[2] Suspend movement of Immediately 
during C irradiated fuel 
ALTERATI S]. assemblies.  

E. quired Action and E.1 Initiate action to Immediately 
ssociated Completion restore one CREFS 

Time for Condition A train to OPERABLE 
or B not met in status.  
MODE 5 or 6. A

'/4

SURVEILLANCE REQUIREMENTS 

.. .......... . ................ NOTE.--------.  
Refer to Table 3.3.7-1 to determine which SRs appliy for /eachý CREFS, Actuation 
Function.  
......................................... ...........

J�I
SURVEILLANCE /FREQUENCY 

SR 3.3.7.1 Perform CHANNEL CHECK. 12 hours 

SR 3.3.7.2 Perform COT. / 92 days

(continued)
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ýCREFS Actuation Instrumentation 
3.3.7 

SURVEILLANCE REQUIREMENTS (con nued) 

SURX LLANCE FREQUENCY 

SR 3.3.7.3 Perfo ACTUATION LOGIC TEST. 31 days on a 
STAGGERED TEST 
BASIS 

SR 3.3.7.4 Perform MASTER RELAY TEST. 31 days on a 
STAGGERED TEST 
BASIS 

S 3.3.7.5 Perform SLAVE RELAY TEST. [92] da 

SR 3.3.7.6 .................... NOTE .................- 
Verification of setpoint is not require 
°°...... . °... ................. °........ ....  

Perform TADOT. /[18] months 

SR 3.3.7.7 Perform CHANNEL CALIB ON. [18] months

WOG STS 3.3-58 Rev 1. 04/07/95
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CREFS Actuation Instrumentation 
3.3.7
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JUSTIFICATION FOR DEVIATIONS 
ISTS 3.3.7 

CREFS ACTUATION INSTRUMENTATION 
1. ISTS 3.3.7 CREFS Actuation Instrumentation, is not adopted. The automatic actuation 

function for the MCR/ESGR EHS is provided by ITS 3.3.2, Engineered Safety Feature 
Actuation System Instrumentation.

North Anna Units I and 2 Page 1 Revision 0
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0D
FBACS Actuation Instrumnentation 

3.3.8 

3.3 INSTRUMENTATION 

3.3.8 Fuel Building Air Cle up System (FBACS) Actuation Instrumentation 

LCO 3.3.8 The FBS actuation instrumentation for each Function in 
Table .3.8-1 shall be OPERABLE.  

APPLICABILITY: ccording to Table 3.3.8-1.  

ACTIONS 

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

7 - 7CONDITI' 

7A. O0nne or more 
wwith one cha 
trainn ioper 

B. One or more

two trains i

ON

Functions 
nnel or 
'able.

Functions 
nnels or 
noperable.

REQUIRED AC
4

1*

AND 

B.1.2 Enter applic /e 
Conditions d 
Requii/r'ed tions of 
LCO 3.7 3. '"Fuel 

traind gmi lade p 

ySys -(BCS)." 
for 

peoperable 
by 

inoperabl e actuation 
instrumentat ion.

TION JCOMPLETION TIME

Immnedi ately

(continiiued)
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0
FBACS Actuation Instrumentation 

3.3.8

CONDITION 
REQUIRED 

B. (continued) B.2 Place b 
emergen 
protect 

C. Require Action and C.1 Suspend
associ aed Completion 
Time r Condition A 
or B t met during 
mov nt of irradiated 
f assemblies in the 

el building.

Required Action and 
associated Completion 
Time for Condition A 
or B not met in 
MODE 1. 2. 3, or 4.

ACTION COMPLETION TIME

0th trains in Immediately 
cy [radiation 
ion] mode.

movement i
irradiated fuel 
assemblies in the 
fuel building.

D.1 Be in MODE 3.

AND 

D.2 Be in MODE 5.

SURVEILLANCE REQUIREMENTS 

-..-.--..-- ...-- ........ - --- ..... N OTE ......... --....... -................  
Refer to Table 3.3.8-1 to determine which S apply for each FBACS Actuation 
Function.  

.. .. .......................... o°.. . o o..... ... ° .........................

SURVEILLANCE FREQUENCY 

SR 3.3.8.1 Perform CHANNEL ECK. 12 hours 

SR 3.3.8.2 Perform 92 days 

- (ronti ned j

Rev 1. 04/07/95
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FBACS Actuation Instrumentation 
3.3.8

SURVEILLANCE REQUIREMENTS (co inued) 

SU ILLANCE FREQUENCY 

3.3.8.3 Perf -n ACTUATION LOGIC TEST. 31 days on a 

STAGGERED 
TEST BASIS 

S/ 33 ...........4 ------------------- NOE--------
S~Verification of setpoint is not required.// 

S....... ..... ..... ..................... ...  

Perform TADOT. [18] months 

SR 3.3.8.5 Perform CHANNEL CALIBRATION [18] months

A

*1

3.3-62 Rev 1. 04/07/95 
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FFBACS Actuation Instrumentation 
3.3.8 

lae.3.8p1 tge 1 of 1) 
FaACS ctuation InstrLmewntation
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JUSTIFICATION FOR DEVIATIONS 
ISTS 3.3.8 

FBACS ACTUATION INSTRUMENTATION 
1. ISTS 3.3.8, FBACS Actuation Instrumentation, is not being adopted at North Anna Power 

Station (NAPS) because it does not meet any of the 10 CFR 50.36(c)(2)(ii) criteria for 
retention in the ITS. CTS 3.9.12, Fuel Building Ventilation System (FBVS), requires the 
FBVS be discharging, and no automatic actuation is required. The NAPS DBA analyses 
assume that FBVS is operating when the Fuel Handling Accident occurs. For this reason, 
FBACS actuation instrumentation is not required for DBA mitigation, and does not meet 
Criterion 3 of 10 CFR 50.36(c)(2)(ii) for retention in the Technical Specifications. The ISTS 
has been changed to reflect the plant-specific licensing and design basis.

North Anna Units 1 and 2 Page 1 Revision 0
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3.3 INSTRUMENTATION 

3.3.9 Boron Dilution rotect ion System (BDPS)

LCO 3.3.9 / i7otrains of the BDPS shall be OPERABLE.  

P P A I L Y * ---- ----------------------N O T E - --- ---
The boron dilution flux doubling signal rni 

APPLICABI Y MODES [2.] 3. 4, and 5.  

MODES 2 and 3 during reactor startup.  
--------------------------------

ACTIONS/

BDPS \ 
3.3.9 \ 

/ 

I.  

i/

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

ay bef/blocked in 

--/

CONDITION REQUIRED ACTION" COMPLETION TIME 

A. One train inoperable. A.1 Restorerrain to 72 hours 
OPERABA status.  

_ _ _ _ _ _ _ _ _ _ _/ _ _ _

B. Two trains inoperable.  
OR 

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

B.1

/4 B.2.1

OR 
B. 2.2.

/ 
Auspend operations 

(involving positive 
reactivity additions.  

Restore one train to 
OPERABLE status.  

1 Close unborated water 
source isolation 
valves.

AND

Immediately

/
1 hour

1 hour

/ 

(conti e)

3.3-64 Rev 1. 04/I07/95
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BDP•S, 

3.3.9) 

ACTIONS__ _,__ _ 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. (continued) B.2.2.2 Perform SR 3.1.1.1. 1 hour 

AND 

Once per Z 
12 hours ,.

thereaftef' 

SUVILLANCE REQUIREMENTS J / 7/ 

SURVEILLANCE FREQUENCY 

SR 3.3.9.1 Perform COT. [92] days 

SR 3.3.9.2 Perform CHANNEL CALIBRATIQN. [18] months

w STS 3.3. /Rev 1. 04/07/9ý5)/-65
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JUSTIFICATION FOR DEVIATIONS 
ITS 3.3.9, BORON DILUTION PROTECTION SYSTEM (BDPS) 

1. A Boron Dilution Protection System is not installed at North Anna Power Station.  
Therefore, ISTS 3.3.9 is not adopted.

North Anna Units 1 and 2 Page 1 Revision 0
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SECTION 3.3 - INSTRUMENTATION

North Anna Units 1 and 2 Revision 0

SECTION 3.3 - INSTRUMENTATION 

IMPROVED STANDARD TECHNICAL 
SPECIFICATIONS BASES 

MARKUP AND JUSTIFICATION FOR DEVIATIONS

North Anna Units I and 2 Revision 0



RTS Instrumentation 
B 3.3.1

B 3.3 INSTRUMENTATION 

B 3.3.1 Reactor Trip System (RTS) Instrumentation 

BASES

BACKGROUND The RTS initiates a unit shutdown, based on the values of 
selected unit parameters, to protect against violating the 
core fuel design limits and Reactor Coolant System (RCS) 
pressure boundary during anticipated operational occurrences 
(AOOs) and to assist the Engineered Safety Features (ESF) 
Systems in mitigating accidents.

The protection and monitoring systems have been designed to 
assure safe operation of the reactor. This is achieved by 
specifying limiting safety system settings (LSSS) in terms 
of parameters directly monitored by the RTS. as well as 
specifying LCOs on other reactor system parameters and 
equipment performance.  

Fhe LSSS._Leined in this pecification ptthe [Trip 
•etpont~' in conjunct in with the LCJX. establish I 
hresh for protect'e system actign to prevent ceeding< 
ceptc6ble limits dini Design Bas's Accidents ( 

During AOOs. which are those events expected to occur one or 
more times during the unit life. the acceptable limits are: 

1. The Departure from Nucleate Boiling Ratio (DNBR) shall 
be maintained above the Safety Limit (SL) value to 
prevent dpparture from nucleate boiling (DNB); 

2. Fuel centerline melt shall not occur: and 

3. The RCS pressure SL of 2750 psia shall not be 
exceeded.  

Operation within the SLs of Specification 2.0, "Safety 
Limits (SLs." also maintains the above values and assures 
that offsite dose will be within the 10 CFR 50 and 
10 CFR 100 criteria during AOOs.  

Accidents are events that are analyzed even though they are 
not expected to occur during the unit life. The acceptable 
limit during accidents is that offsite dose shall be 
maintained within an acceptable fraction of 10 CFR 100 
limits. Different accident categories are allowed a 

(continued)

-r--,5,Tý 
(AISC-a-r> r

-7 5-!g-

WOG STS B 3.3-1 Rev 1. 04/07/95



ITS 3.3.1, RTS INSTRUMENTATION 

INSERT 

Technical specifications are required by 10 CFR 50.36 to contain LSSS defined by the 
regulation as "... settings for automatic protective devices ... so chosen that automatic 
protective action will correct the abnormal situation before a Safety Limit (SL) is exceeded." 
The Analytic Limit is the limit of the process variable at which a safety action is initiated, as 
established by the safety analysis, to ensure that a SL is not exceeded. Any automatic 
protection action that occurs on reaching the Analytic Limit therefore ensures that the SL is 
not exceeded. However, in practice, the actual settings for automatic protective devices 
must be chosen to be more conservative than the Analytic Limit to account for instrument 
loop uncertainties related to the setting at which the automatic protective action would 
actually occur.  

The Trip Setpoint is a predetermined setting for a protective device chosen to ensure 
automatic actuation prior to the process variable reaching the Analytic Limit and thus 
ensuring that the SL would not be exceeded. As such, the Trip Setpoint accounts for 
uncertainties in setting the device (e.g., calibration), uncertainties in how the device might 
actually perform (e.g., repeatability), changes in the point of action of the device over time 
(e.g., drift during surveillance intervals), and any other factors which may influence its actual 
performance (e.g., harsh accident environments). In this manner, the Trip Setpoint plays an 
important role in ensuring the SLs are not exceeded. As such, the Trip Setpoint meets the 
definition of an LSSS (Ref. 9) and could be used to meet the requirement that they be 
contained in the technical specifications.  

Technical specifications contain values related to the OPERABILITY of equipment required 
for safe operation of the facility. OPERABLE is defined in technical specifications as 
"... being capable of performing its safety function(s)." For automatic protective devices, the 
required safety function is to ensure that a SL is not exceeded and therefore the LSSS as 
defined by 10 CFR 50.36 is the same as the OPERABILITY limit for these devices.  
However, use of the Trip Setpoint to define OPERABILITY in technical specifications and its 
corresponding designation as the LSSS required by 10 CFR 50.36 would be an overly 
restrictive requirement if it were applied as an OPERABILITY limit for the "as found" value of 
a protective device setting during a surveillance. This would result in technical specification 
compliance problems, as well as reports and corrective actions required by the rule which 
are not necessary to ensure safety. For example, an automatic protective device with a 
setting that has been found to be different from the Trip Setpoint due to some drift of the 
setting may still be OPERABLE since drift is to be expected. This expected drift would have 
been specifically accounted for in the setpoint methodology for calculating the Trip Setpoint 

and thus the automatic protective action would still have ensured that the SL would not be 
exceeded with the "as found" setting of the protective device. Therefore, the device would 
still be OPERABLE since it would have performed its safety function and the only corrective 
action required would be to reset the device to the Trip Setpoint to account for further drift 
during the next surveillance interval.  

Use of the Trip Setpoint to define "as found" OPERABILITY and its designation as the LSSS 
under the expected circumstances described above would result in actions required by both 
the rule and technical specifications that are clearly not warranted. However, there is also 
some point beyond which the device would have not been able to perform its function due, 
for example, to greater than expected drift. This value needs to be specified in the technical

North Anna Units I and 2 Insert to Page B 3.3 - I Revision 0



ITS 3.3.1, RTS INSTRUMENTATION 

INSERT (continued) 

specifications in order to define OPERABILITY of the devices and is designated as the 
Allowable Value which, as stated above, is the same as the LSSS.  

The Allowable Value specified in Table 3.3.1-1 serves as the LSSS such that a channel is 
OPERABLE if the trip setpoint is found not to exceed the Allowable Value during the 
CHANNEL 
OPERATIONAL TEST (COT). As such, the Allowable Value differs from the Trip Setpoint by 
an amount primarily equal to the expected instrument loop uncertainties, such as drift, 
during the surveillance interval. In this manner, the actual setting of the device will still meet 
the LSSS definition and ensure that a Safety Limit is not exceeded at any given point of 
time as long as the device has not drifted beyond that expected during the surveillance 
interval. If the actual setting of the device is found to have exceeded the Allowable Value 
the device would be considered inoperable for a technical specification perspective. This 
requires corrective action including those actions required by 10 CFR 50.36 when automatic 
protective devices do not function as required. Note that, although the channel is 
"OPERABLE" under these circumstances, the trip setpoint should be left adjusted to a value 
within the established trip setpoint calibration tolerance band, in accordance with uncertainty 
assumptions stated in the referenced set point methodology (as-left criteria), and confirmed 
to be operating within the statistical allowances of the uncertainty terms assigned.

North Anna Units 1 and 2 Insert to Page B 3.3 - I Revision 0
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RTS Instrumentation 
B 3.3.1 

BASES 

BACKGROUND different fraction of these limits. based on probability of (continued) occurrence. Meeting the acceptable dose limit for an accident category is considered having acceptable 
consequences for that event.  

The RTS instrumentation is s nted into four distin t but interconneced modules as in Fiqur USAR.  Chapter 0•,7 (Ref. 1). and as ioentffied below: ,7 -ijj '•) K-' 
1. Field transmitters or process sensors: provide a 

measurable electronic signal based upon the physical 
characteristics of the parameter being measured; 

2. Signal Process Control and Protection System.  
including Analog Protection System. Nuclear 
Instrumentation System (NIS). field contacts, and 
protection channel sets: provides signal 
conditioning. bistable setpoint comparison, process 
algorithm actuation, compatible electrical signal 
output to protection system devices, and control 
board/control room/miscellaneous indications: 

3. Solid State Protection System (SSPS). including input, 
logic, and output bays: initiates proper unit 
shutdown and/or ESF actuation in accordance with the defined logic, which is based on the bistable outputs 
from the signal process control and protection system: 
and 

4. Reactor trip switchgear, including reactor trip 
breakers (RTBs) and bypass breakers: provides the 
means to interrupt power to the control rod drive mechanisms (CROMs) and allows the rod cluster control (D assemblies (RCCAs). or "rods." toI-fall into the core 
and shut down the reactor. The bypass breakers allow lv.?, ,r 
testing of the RTBs at power.  

Field Transmitters or Sensors 

To meet the design demands for redundancy and reliability.  
more than one. and often as many as four. field transmitters 
or sensors are used to measure unit parameters. To account 
for the calibration tolerances and instrument drift, which are assumed to occur between calibrations, statistical 
allowances are provided in the Z Jr f n a Allowable 

(continued)
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RTS Instrumentation 
B 3.3.1 

BASES 

BACKGROUND Field Transmitters or Sensors (continued) 
Values. The OPMERABILITY of each transmitter oor ssensor•-• 

e evaIua e wren Bts tound" c brat--n La -re GcnMerara" Mni~ ia,'nm~td• tnrp rit ri .L 

Signal Process Control and Protection System 

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 signal conditioning, comparable 
output signals for instruments located on the main control 
board, and comparison of measured input signals with 
etoints sestabished by safety analyses. These setpoints 

are de i in SAR, ChapterJ76 (Ref. 1). Chapter 46o 
(Ref. 2). and Chapter S15Q3(Ref. 3). If the measured value 1 
of a unit parameter exceeds the predetermined setpoint. an 
outp from a bistable is forwarded to the SSPS for 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 unit parameters 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 par er is used only or to th " 
( rotection circuit three channels with a -out-of-three 
ogic are suffici to provide the requi reliability and 

redundancy. If ne channel fails in a di ion that would 
not result in partial Function trip. Function is still 
OPERABLE wi- a two-out-of-two logic. If one channel fails, 
such that partial Function trip oceurs. a trip will not 
occur a the Function is still OP LE with a 
one-o -of-two logic.  

rally, if a parameter is sed for input to the S S and 
control function, four c nels with a two-out-of four 

ogic are sufficient to p vide the required reli ility and 
redundancy. -The circui must be able to withstad both an 
input failure to the trol system, which may then require 
the protection funct• n actuation, and a sin e failure in 

he other channels roviding the protection unction 
ctuation. Agai . a single failure will *ther cause nor 

(continued)
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ITS 3.3.1, RTS INSTRUMENTATION 

INSERT 

is determined by either "as-found" calibration data evaluated during the CHANNEL 
CALIBRATION or by qualitative assessment of field transmitter or sensor as related to the 
channel behavior during performance of CHANNEL CHECK.

North Anna Units 1 and 2 Insert to Page B 3.3 - 3 Revision 0
North Anna Units I and 2 Insert to Page B 3.3 - 3 Revision 0



RTS Instrumentation 
B 3.3.1 

BASES 

BACKGROUND Signal Process Control and Protection System (continued) 

rotecti unction acpgtion, These I (1) 
requirements are described in M 1 (Ref. 4). The actual number of channels required for each unit parameter 
is specified in Reference 1.  

Two logic channels are required to ensure no single random 
failure of a logic channel will disable the RTS. The logic 
channels are designed such that testing required while the reactor is at power may be accomplished without causing 
trip. Provisions to allow removing logic channels from 
service during maintenance are unnecessary because of the 
logic system's designed reliability.  

ariD WtDoi RandlAllowable Values -- ] -) -T rF 
The rip Setpoints e the nominal /alues at whi the 3S• 
bi ables are set Any bistable s conside to be 1 
p operly adjust when the as eft" value within thel 
Yand for CHAN CALIBRATION ccuracy (i. ± rack 
calibration ator seti accura ).  

The XriptSetpoints used in the bistables are Ca-s- or,+ o 
analytical limits stated in Reference t. The selecin of these ATrip getpoints is such that adequate prote-ion 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 b 10 CFR 50.49 (Ref. 5).  hoe rip etpoi n s d l 9L T Va I sesoeci f i~ Ie-P 
•able 3.3.1-1 in the acmanvina L are conservatively 
adusted with res to the analytical limits. 1 0 

nn6he meh odoLjlogy used to~aI4Mr-rN the rip va --f &Yeincluding their explicit uncertainties is...  
rovi in the 'RTSIESFAS Set mnt Me 1hilg Study Ref Ih cuynmna 1 ri p setpoixht entered 1 nto th~e 

{bstabl is more glservative than tha specified by tte 
AI ll)ble. Val~ue t" account for change in random mea ement 7 _ 7 
er rs detectab by a COT. One e le of suc a ange in 

surement er r is drift durin he surveilla interval.  •athet• melsu i setpoint does n•exceed the Al owable/ • 
alue, the s e is conside OPERABLE.  

(continued)
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ITS 3.3.1, RTS INSTRUMENTATION 

INSERT 

which incorporates all of the known uncertainties applicable to each channel. The 
magnitudes of these uncertainties are factored into the determination of each trip setpoint 
and corresponding Allowable Value. The trip setpoint entered into the bistable is more 
conservative than that specified by the Allowable Value (LSSS) to account for measurement 
errors detectable by the COT. The Allowable Value serves as the Technical Specification 
OPERABILITY limit for the purpose of the 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 bistable is considered OPERABLE.  

The trip setpoint is the value at which the bistable is set and is the expected value to be 
achieved during calibration. The trip setpoint value ensures the LSSS and the safety 
analysis limits are met for surveillance interval selected when a channel is adjusted based 
on stated channel uncertainties. Any bistable is considered to be properly adjusted when 
the "as left" setpoint value is within the band for CHANNEL CALIBRATION uncertainty 
allowance (i.e., ± rack calibration + comparator setting uncertainties). The trip setpoint value 
is therefore considered a "nominal" value (i.e., expressed as a value without inequalities) for 
the purposes of COT and CHANNEL CALIBRATION.

North Anna Units I and 2 Insert to Page B 3.3-4 Revision 0
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BACKGROUND T e insi-1owable Values (continu d) 

its i n "with therAllowable Value ensure that not violated during ACOs (and that the consequences 
0f will be acceptable, providing the unit is operated 

within the LCOs at the onset of the ADO or DBA and the S• ~~equipment functions as desine . Jote Lat nt 
/ •• , • (accompanyrng LCO 3.3"1. t Trip t nts of ltn•Se 3.3.1-1 

Des,:, Pasir Care tw~s 
Acct'es 6_ 4 Each channel of the process control equipment can be tested " • o~~~~nf lirv tn u -,rifu t-h t- t-ha c~ir ,,,I ,,, ea .• .÷ =-,..=-,;

within the specified allowance requirements of P P • / 
Once a designated channel is taken out of service for lb e (} ) 
testing, a simulated signal is injected in place of t / 
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.

TNhe Trip Setpo s and Allowable Values ! isted jdA 
Table 3.3.1-1 re based on t imethodology des ibed in 
Reerence 6. ich incorpora es all of the k 
,uncertaint s applicable f each channel. magnitudes 
of these certainties ar factored into t determination Jof each 'rip Se.tpoint. •1 field sensors Signal i /procesng equipment fothese channels a assumed to Soper@ e within the all wances of these udertainty ma t s." 

Solid State Protection Slystem.• 
The SSPS equipment is used for the decision logic processing of outputs from the signal processing equipment bistables.  To meet the redundancy requirements, two trains of SSPS.  each performing th se 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 electricalseparation to satisfy separation and independence requirements. The system has been designed to trip in the event of a loss of power, directing the unit to a safe 
shutdown condition.  

(continued)
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BACKGROUND Solid State Protection System (continued) 

The SSPS performs the decision logic for actuating a reactor 
trip or ESF actuation, generates the electrical output 
signal that will initiate the required trip or actuation.  
and provides the status, permissive, and annunciator output 
signals to the main control room of the unit.  

The bistable outputs from the signal processing equipment 
are sensed by the SSPS equipment and combined into logic 
matrices that represent combinations indicative of various 
unit upset and accident transients. If a required logic 
matrix combination is completed, the system will initiate a 
reactor trip or 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.  

Reactor Trip Switchqear 

The RTBs are in the electrical power supply line from the 
control rod drive motor generator set power supply to the 
CRDMs. Opening of the RTBs interrupts power to the CRDMs.  
which allows the shutdown rods and control rods to fall into 
the core by gravity. Each RTB is equipped with a bypass 
breaker to allow testing of the RTB while the unit is at 
power. During normal operation the output from the SSPS is 
a voltage signal that energizes the undervoltage coils in 
the RTBs and bypass breakers, if in use. When the required 
logic matrix combination is completed, the SSPS output 
voltage signal is removed, the undervoltage coils are 
de-energized. the breaker trip lever is actuated by the 
de-energized undervoltage coil. and the RTBs and bypass 
breakers are tripped open. This allows the shutdown rods 
and control rods to fall into the core. In addition to thee 
de-energization of the ndervoltage coils, each r e is V,•TB } 
also equipped with a shunt trip vice that is energiz to 
trip the breaker open upon receipt of a reactor trip signa lt 2-•ZL 
from the SSPS. Either the undervoltage coil or the shunt 
trip mechanism is sufficient by itself, thus providing a 
diverse trip mechanism.  

he cision- ic matrix Fu ons are descrt d int 
Cfunt~iona] iagrams includjiK in Reference P. In addition to9) ) 

(continued) 
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Reactor TriD Switchaear (continued) 
thereactor t fp or ESF. tha!! diagrams svTo describe te 

various " issive inter cks that a associated w* h 
unit con 'iions. Each ain has a b t in testin vice that cjw automaticall test the desion logic -aix • Fun o l tn !U= =deui^ •.•e il h 

rI When any one train is taken out of service for 

esting, 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.

E07:

APPLICABLE 
SAFETY ANALYSES.  
LCO. and 
APPLICABILITY

The RTS functions to maintain the SLs during all 
AOOs and mitigates the consequences of DBAs in all MODES in which thewRi•ms._= ]••••••F 

Each of the analyzed accidents and transients can be 
detected by one or more RTS Functions. The accident 
analysis described in Reference 3 takes credit for most RTS 
trip Functions. RTS trip Functions not specifically 
credited in the accident analysis are qualitatively credited 
in the safety analysis and the NRC staff approved licensing 
basis for the unit. These RTS trip Functions may provide 
protection for conditions that do not require dynamic 
transient analysis to demonstrate Function performance.  
They may also serve as backups to RTS trip Functions that 
were credited in the accident analysis.

The LCO requires all instrumentation performing an RTS 
Function, listed in Table 3.3.1-1 in the accompanying LCO.  to be OPERABLE. XFailure of any i.nstruent renders the t a7 
affected channelS) inoperable and red uces tne reliability 71 
of the affected Functions. -7 

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 train 
in each Auti wtic Trip Logic Functionn as a co 01L(/ eins rumen on cnannes 1p a w-u-of- 6ur configurat* n |are requi2• when one RTVchannel is also used as a contol •( 

|system •i¢put. This con guration acco •ts for the / 
Spossi ~lity of the sle channel fai Hng in such a rnner 
Ltha it c at@S a 1;r n .itan that, C e _i = T r i u . I

WOG STS B 3.3-7
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INSERT 1 

Rod control System is capable of rod withdrawal or one or more rods are not fully inserted 

INSERT 2 

A channel is OPERABLE with a trip setpoint value outside its calibration tolerance band 
provided the trip setpoint "as-found" value does not exceed its associated Allowable Value 
and provided the trip setpoint "as-left" value is adjusted to a value within the "as-left" 
calibration tolerance band of the nominal trip setpoint. A trip setpoint may be set more 
conservative than the nominal trip setpoint as necessary in response to the plant conditions.

North Anna Units 1 and 2 InserttoPageB3.3-7 Revision 0
North Anna Units I and 2 Insert to Page B 3.3 - 7 Revision 0
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APPLICABLE 
SAFETY ANALYSES.  
LCO, and 
APPLICABILITY 

(continued)

his. cas .__he RTS• wiIs'till p~ro~v protection. @en( with (ra ai_,r ,••o h t thrpNp nrntprt' 
(.•Three rabl inscrn-ntation channels in a 

two-out-of-three cion iguration 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 TriD 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 wheMver ny parameter is rapidly 
trending toward itstyrip etpoint.  
The LCO requires two Manual Reactor Trip channels to 
be OPERABLE. Each channel is controlled by a manual 
reactor trip switch. Each channel activates the 
reactor trip breaker in both trains. Two independent 
channels 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 
fully withdrawn from the core. In MODE 3. 4. or 5.  the manual *niliation Function must also be OPERARIF 4E •E -r; r ifM €•snutdown rods or control rods are withdrawn or th .ne. t lo uri (CRD--ys tem 1b capaoie OT •o Io• f 

wit•ring e ut rods or the control rods. In this condition, inadvertent control rod withdrawal is 

(continued)
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APPLICABLE 
SAFETY ANALYSEE 
LCO. and 
APPLICABILITY

1. Manual Reactor Trip (continued)

possible. In MODE 3. 4. or 5. manual initiation oJa, reactor trip does not have to be OPERABLE if the CO) 
System is not capable of withdrawing the shutdown rods or control rods.--T the ro s cannot be wiLnorawn rromi 

-1 i no need to be able to trip the 
reatori o Let. ner In 
MODE 6, neither the shutdown rods nor the control rods 
are permitted to be withdrawn and the CRDMs are 
disconnected from the control rods and shutdown rods.  
Therefore. the manual initiation Function is not 
required.

2. Power Range Neutron Flux 

The NIS power range detectors are located external to 
the reactor vessel and measure neutrons leaking from 
the core. The NIS power range detectors provide input 
to the Rod Control System and the Steam Generator (SG) Water Level Control System. Therefore. the actuation 
logic must be able to withstand an 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. Note that this Function also provides a signal to prevent automatic and manual rod withdrawal 
prior to initiating a reactor trip. Limiting further 
rod withdrawal may terminate the transient and 
eliminate the need to trip the reactor.  

a. Power Range Neutron Flux-Hioh 

The Power Range Neutron Flux-High trip Function 
ensures that protection is provided, from all power levels, against a positive reactivity excursion leading to DNB during power operations.  
These can be caused by rod withdrawal or 
reductions in RCS temperature.  

The LCO requires all four of the Power Range 
Neutron Flux-High channels to be OPERABLE.  

In MODE 1 or 2, when a positive reactivity 
excursion could occur, the Power Range Neutron Flux-High trip must be OPERABLE. This Function 

(continued)
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SAFETY ANALYSES.  
LCO. and 
APPLICABILITY

a. Power Range Neutron Flux-High (continued) 

will terminate the reactivity excursion and shut 
down the reactor prior to reaching a power level 
that could damage the fuel. In MODE 3, 4. 5.  
or 6. the NIS power range detectors cannot detect 
neutron levels in this range. In these MODES.  
the Power Range Neutron Flux-High does not have 
to be OPERABLE because the reactor is shut down 
and reactivity excursions into the power range 
are extremely unlikely. Other RTS Functions and 
administrative controls provide protection 
against reactivity additions when in MODE 3. 4.  
5. or 6.

b. Power Ranle Neutron Flux-Low 

The LCO requirement for the Power Range Neutron Flux-Low trip Function ensures that protection 
is provided against a positive reactivity 
excursion from low POw -•cT 
conditions.  

The LCO requires all four of the Power Range 
Neutron Flux-Low channels to be OPERABLE.  

In MODE 1. below the Power Range Neutron Flux 
(P-10 setpoint). and in MODE 2. the Power Range 
Neutron Flux-Low trip must be OPERABLE. This 
Function may be manually blocked by the operator 
when two out of four power range channels are 
greater than approximately 10% RTP (P-l0 
setpoint). This Function is automatically 
unblocked when three out of four power range 
channels are below the P-lO setpoint. Above the 
P-1O setpoint. positive reactivity additions are 
mitigated by the Power Range Neutron Flux-High 
trip Function.  

In MODE 3. 4. 5. or 6, the Power Range Neutron 
Flux-Low trip Function does not have to be 
OPERABLE because the reactor is shut down and the 
NIS power range detectors cannot detect neutron 
levels in this range. Other RTS trip Functions 
and admiinistrative controls provide protection 

(continued)

Rev 1. 04/07/95
WOG STS B 3.3-10



RTS Instrumentation 
B 3.3.1 

BASES 

APPLICABLE b. Power Range Neutron Flux-Low (continued) 
SAFETY ANALYSES, 
LCO. and against positive reactivity additions or power APPLICABILITY excursions in NODE 3. 4. 5. or 6.  

3. Power Range Neutron Flux Rate 

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

a. Power Ranoe Neutron Flux-High Positive Rate 

The Power Range Neutron Flux-High Positive Rate 
trip Function ensures that protection is provided 
against rapid increases in neutron flux that are 
characteristic of an RCCA drive rod housing 
rupture and the accompanying ejection of the 
RCCA. This Function compliments the Power Range 
Neutron Flux-High and Low Setpoint trip 
Functions to ensure that the criteria are met for a rod ejection from the power range.  

The LCO requires all four of the Power Range 
Neutron Flux-High Positive Rate channels to be 
OPERABLE.  

In MODE 1 or 2. when there is a potential to add a large amount of positive reactivity from a rod 
ejection accident (REA). the Power Range Neutron Flux-High Positive Rate trip must be OPERABLE.  
In NODE 3. 4. 5. or 6. the Power Range Neutron Flux-High Positive Rate trip Function does not 
have to be OPERABLE because other RTS trip 
Functions and administrative controls will 
provide protection against positive reactivity 

,additions. Also, since only the shutdown banks 
ma i withdrawn in MODE 3. 4. or 5. the 
remaining complement of control bank wort t Ara 
ensures a sufficient degree of SON in the even t0J "oe d) 
of an REA. In MODE 6. no rods are withdrawn and 
the SDM is increased during refueling operations.  
The reactor vessel head is also removed or the 
closure bolts are detensioned preventing any 
pressure buildup. In addition, the NIS power 
range detectors cannot detect neutron levels 
present in this mode.  

(continued)
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LCO, and 
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(continued)

b. Power Range Neutron Flux-High Neqative Rate 

The Power Range Neutron Flux-High Negative Rate 
trip Function ensures that protection is provided 
for multiple rod drop accidents. At high power 
levels, a multiple rod drop accident could cause 
local flux peaking that would result in an 
unconservative local DNBR. DNBR is defined as 
the ratio of the heat flux required to cause a 
DNB at a particular location in the core to the 
local heat flux. The DNBR is indicative of the 
margin to DNB. No credit is taken for the 
operation of this Function for those rod drop 
accidents in which the local DNBRs will be 
greater than the limit.

The LCO requires all four Power Range Neutron 
Flux-High Negative Rate channels to be OPERABLE.  

In MODE 1 or 2. when there is potential for a 
multiple rod drop accident to occur, the Power 
Range Neutron Flux-High Negative Rate trip must 
be OPERABLE. In MODE 3. 4. 5. or 6. the Power 
Range Neutron Flux-High Negative Rate trip 
Function does not have to be OPERABLE because the 
core is not critical and DNB is not a concerm 
Also, since only the shutdown banks may be (I 
withdrawn in NODE.13. 4,4 or 5. the remaini 
complement of control bankworh ensures a , 
sufficient degree of SDM in the event of an REA. uIthee• t 
In MODE 6. no rods are withdrawn and the required 
SDM is increased during refueling operations. In 
addition, the NIS power range detectors cannot 
detect neutron levels present in this MODE.  

4. Intermediate Range Neutron Flux 

The Intermediate Range Neutron Flux trip Function 
ensures that protection is provided against an 
uncontrolled RCCA bank rod withdrawal accident from a 
subcritical condition during startup. This trip 
Function provides redundant protection to the Power 
Range Neutron Flux-Low Setpoint trip Function. The 
NIS intermediate range detectors are located external 
to the reactor vessel and measure neutrons leaking 
from the core. (he RIS ermediate rai detecors) 

(continued)
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APPLICABLE 4. Intermediate Range Neutron Flux (continued) 
SAFETY ANALYSES.  
LCO. and - Note KJ APPLICABILITY that this Function also provides a signa to prevent 

automatic and manual rod withdrawal prior to 
initiating a reactor trip. Limiting further rod withdrawal may terminate the transient and eliminate 
the need to trip the reactor.  

The LCO requires two channels of Intermediate Range 
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-IO setpoint. and in MODE 2when p-.e+e Lt 
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 and the Power Range Neutron 
Flux-High Positive Rate trip provide core protection _.,,J$ r•r 
for a rod withdrawal accident. 1- n MaU 3. 4. or -b. -S• 
the Intermediate Range Neutron Flux trip does not have to be OPERABLE because co 
insermeiate ray ng e sdhuteo rods motay d bet ithnderaown 
lThe rea n cannothi M D.dit ,n •als has the redluired SDM tomitigate the -s 't' 
consequences of a positive reactivity addition 6n€s v• 
accident. In MODE 6. all rods are fully inserted and +6e al Ire_9•; t 
the core has a required increased SDM. Also. the NIS re-_+0r f-e:p 
intermediate range detectors cannot detect neutron ••• ,. .  
level s present i n this MODE.  

5. Source Ranoe Neutron Flux 

The LCO requirement for the Source Range Neutron Flux 
trip Function ensures that protection is provided 
against an uncontrolled RCCA bank rod withdrawal 
accident from a subcritical condition during startup.  
This trip Function provides redundant protection to 

(continued)
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In MODE 2 below the P-6 setpoint, the Source Range Neutron Flux Trip provides the core 
protection for reactivity accidents.

North Anna Units 1 and 2 Insert to Page B 3.3 - 13 Revision 0
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APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

5. Source Range Neutron Flux (continued) 

the power Ranoe Neutron Flux--Low 1Tt,1@ -7S 
altrip Functior4. In I3•c

MODES 3. 4. and S. 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 is the only RTS automatic protection function rguired j 1> s3s 
in MODES 3. 4. and 5 efore. the functional 
capability at the specified Qis assumed 
to be available. k-Lo.Aere 4 ie.V 

e rce Neutro lux to be -r&TS7 OPRB in MODE 3, 4•or 5 with• s open. In tis 3 C s -h cmiirie m p ullll Jmn ,4 in .i - .. , . •a.*. -1 I i•

The Source Range Neutron Flux Function provides 
protection for control rod withdrawal from 
subcritical, boron dilution and control rod ejection 
events. The Function also provides visual neutron 
flux indication in the control room.

In MODE /hen below the P-6 setpoint E3 r A 
t(the Source Range Neutron Flux trip must be 

O LE. Above the P-6 setpoint. the Intermediate 
Range Neutron Flux trip and the Power Range Neutron 
Flux-Low Setpoint trip will provide core protection 
for reactivity accidents. Above the P-6 setpoint. the 
NIS source range detectors are de-energized and 
inoperable. _

*DJSeJV -2>

(continued)
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when rods are capable of withdrawal or one or more rods are not fully inserted.  

INSERT 2 

and in MODE 3, 4, and 5 when there is a potential for an uncontrolled RCCA bank rod 
withdrawal accident 

INSERT 3 

all rods fully inserted and the Rod Control System not capable of rod withdrawal, and in 
MODE 6.

North Anna Units 1 and 2 Insert to Page B 3.3 - 14 Revision 0
North Anna Units I and 2 Insert to Page B 3.3 - 14 Revision 0



RTS Instrumentation 
B 3.3.1 

BASES 

APPLICABLE 5. Source RanQe Neutron Flux (continued) 
SAFETY ANALYSES, 
LCO. and [OPERABLE provide co re oteion ag st a rod APPLICABILITY withdr accident. the CRD Syst is not cap e 

of r withdrawal. source rang tectors ar not 
Tr ired to tripereactor. He ver. their / .J L16nitnr ng_ F dnon aet~t hP Q}PFJR1I T-to monitor core• 

neutron levels and provide indication of reactivity toL7 0! changes that mte di l D i mt -Ts trip 
Overpw ATtrip Fu on ms provdeprtcT 

rh ii to nts frte e A source ran- fop 
• n • b ~a r e a g m e s d • L , . W _ , 

lce nst rio 

6. Overtemperature AT 

The Overtemperature AT trip Function is provided to 
ensure that the design limit DNBR is met. This trip 
Function also limits the range over which the 
Overpower AT trip Function mest provide protectionA a 
The inputs to the Overtemperature AT trip iFncl ude s0 rýss 
pressurea coolant temperature, axial power 
distribution, and reactor power as indicated by loop 
AT assuming full reactor coolant flow. Protection 
from violating the DNBR limit is assured for those 
transients that are slow with respect to delays from 
the core to the measurement system. The Function 
monitors both variation in power and flow since a decrease in 'Flow has the same effect on AT as a power 

increase. The Overtemperature AT trip Function uses each loop's AT as a measure of reactor power and is 
compared with a setpoint that is automatically varied 
with the following parameters: 

" reactor coolant average temperature--theijr~ip 

Oetpoint is varied to correct for changes in .coolant density and specific heat capacity withv 
changes in cool ant temperature: 

"• pressurizer Pressure--the,,;rip Aetpoint is varied 
to correct for changes in system pressure; and 

0 4a xial power distribution--f(AI), thefTrip 
i~.tpoint is varied to account for imbalances in 

the axial power distribution as detected by the 

(continued) 
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are addressed in LCO 3.9.3, "Nuclear Instrumentation," for MODE 6.
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APPLICABLE 6. Overtemperature AT (continued) 
SAFETY ANALYSES, 
LCO. and NIS upper and lower power range detectors. If APPLICABILITY axial peaks are greater than the design limit, as 

indicated by the difference between the upper and 
lower NIS power range detectors. the~rip 
_•etpoint is reduced in accordance with Note 1 of 
Table 3.3.1-1.  

Dynamic compensation is included for system piping 
delays from the core to the temperature measurement 
system.  

The Overtemperature AT trip Function is calculated for 
each loop as described in Note 1 of Table 3.3.1-1.  Trip occurs if Overtemperature AT is indicated in two 
loops. qfS . he pressure and temperature 
signals are M or ther control functions. q2 

ithe actuation logic must be able to 
withstand an 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. Note 
that this Function also provides a signal to generate 
a turbine runback prior to reaching therTrip~etpoint.  
A turbine runbaSk will reduce turbine oower ani 
reactor power. iA reduction in power will normally\ _-6 -7 alleviate the Overtemperature AT condition and may:\-'ý 
prevent a reactor trip.  

The LCO requires all ( annels of the Qyeremeature AT trip Function to be OPERABLE~' 

Coanditon ap-oop unlic s ables o aFu i 
Ichannel1 on the Overtemper ature AT tri u sont be 

OPERrABLE to prvn DNB eInOD e 34hat the. or 6 "Overtemperature AT Function receives input from 
channels shared with other RTS Functions. Failures 
that affect multiple Functions require entry into the 
Conditions applicable to all affected Functions.  

In MODE 1 or 2. the Overtemperature AT trip must be 
OPERABLE to prevent DNB. In MODE 3. 4. 5. or 6. this 
trip Function does not have to be OPERABLE because the reactor is not operating and there is insufficient 
heat production to be concerned about DNB.  

(continued)
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Additionally, the turbine runback setpoint blocks automatic and manual rod withdrawal.
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(continued)

7. Overower AT 

The Overpower AT trip Function ensures that protection 
is provided to ensure the integrity of the fuel (i.e..  
no fuel pellet melting and less than 1Z cladding 
strain) under all possible overpower conditions. This 
trip Function also limits the required range of the 
Overtemperature AT trip Function and provides a backup 
to the Power Range Neutron Flux-High Setpoint trip.  
The Overpower AT trip Function ensures that the 
allowable heat generation rate (kW/ft) of the fuel is 
not exceeded. It uses the AT of each loop as a 
measure of reactor power with a setpoint that is 
automatically varied with the following parameters: 

"* reactor coolant average temperature-the Trip 
Setpoint is varied to correct for changes in 
coolant density and specific heat capacity with 
changes in cool ant temperature: and 

"* rate of change of reactor coolant average 
temperature-including dynamic compensation for 
the delays between the core and the temperature 
measurement system. < • scJ •T 

The Overpower AT trip Function is calculated for each 
loop as per Note 2 of Table 3.3.1-1. Tri occurs if Overpwr AT-is indicated in two l oops. sm 
F~its. Cne a•m=rawu, . I, b are osaf ohr Icontrol functions. •t those units, the dctuation 

logic must be abl to withstand an i failure to \ 

unction a7 uation ote that this Function also 
)rowies a signa Tto generate a turbine runback prior / 

to reaching the Allowable Value. A turbine runback ) will reduce turbine power and reactor power.g-A <•.IAI-PF reduction in power will normally alleviate the Overpower AT co wiand may prevent a reactor trip.  The.LCO reQ Aiires u channels our ca) 

evrpower AT trip Function to be OPERABLE. Note that the Overpower AT trip Function receives input from 

(continued)
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The function generated by the rate log controller for the Tave dynamic compensation is 
represented by the expression: ('13 S)/(1+1 S). The time constant utilized in the rate lag 
controller for Tave is T3 .  

INSERT 2 

Additionally, the turbine runback setpoint blocks automatic and manual rod withdrawal.

North Anna Units 1 and 2 Insert to Page B 3.3-17 Revision 0
North Anna Units I and 2 Insert to Page B 3.3 - 17 Revision 0



RTS Instrumentation 
B 3.3.1 

BASES 

APPLICABLE 7. Overower AT (continued) 
SAFETY ANALYSES.  
LCO, and channels shared with other RTS Functions. Failures APPLICABILITY that affect multiple Functions require entry into the 

Conditions applicable to all affected Functions.  

In MODE 1 or 2. the Overpower AT trip Function must be 
OPERABLE. These are the only times that enough heat 
is generated in the fuel to be concerned about the 
heat generation rates and overheating of the fuel. In 
MODE 3. 4. 5. or 6, this trip Function does not have 
to be OPERABLE because the reactor is not operating 
and there is insufficient heat production to be 
concerned about fuel overheating and fuel damage.  

8. Pressurizer Pressure 

The sine sensors provide input to the Pressurizer 
Pressure-Hi h and -"Low trios and the Overtemperature 
A Pr e ssui e P s,,sne ressL w 

Th Pressurizer Pre ssuue onre-o w trip Func~tiosnis 

violane gs te onBr limte)du to low pressure.  

T saarhe oLC ulers han es provi oinr two t ou 
h uctf cttuat io n.- c mutb 

a. ressurizer Pressure--Low tobOPRBE 

I on MODE 1. wh n trB s a ao r co c rnSh 
Pressurizer Pressure -Lo w trip m usct beOPERBi ts.  

Thiurs trip Funtction is automaicalyenabledins 

vincrasingpwe b the pro7iterloc p ower 

rang Pressrior turbiesimulse--o pressue grERAtLEr 

.-th urie r Pssr--o ntrip must be aOetowihs and LE.pu 
faiur toi Fuctonto ist aowaichally tenabed on 

than approximately lOX of full power equivalent 

(continued) 
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APPLICABLE a. Pressurizer Pressure-Lo (continued) 
SAFETY ANALYSES.  
LCO, and (P-13)). On decreasing power, this trip Function 
APPLICABILITY is automatically blocked below P-7. Below the 

P-7 setpoint, no conceivable power distributions 
can occur that would cause DNB concerns.  

b. Pressurizer Pressure-Hiah 

The Pressurizer Pressure-High trip Function 
ensures that protection is provided against 
overpressurizing the RCS. This trip Function 
operates in conjunction with the pressurizer 
relief and safety valves to prevent RCS 
overpressure conditions.  

The LCO reuires channels for two a our 
unl rh an or three p units)3 

of-the PressUrizer Pressure-High to be OPERABLE.  

The Pressurizer Pressure-High LSSS is selected 
to be below the pressurizer safety valve 
actuation pressure and above the power operated 
relief valve (PORV) setting. This setting 
minimizes challenges to safety valves while 
avoiding unnecessary reactor trip for those 
pressure increases that can be controlled by the 
PORVs.  

In M(OE 1 or 2. the Pressurizer Pressure-High 
trip must be OPERABLE to help prevent RCS 
overpressurization and minimize challenges to the 
relief and safety valves. In MODE 3. 4. 5. or 6.  
the Pressurizer Pressure-High trip Function does 
not have to be OPERABLE because transients that 
could cause an overpressure condition will be 
slow to occur. Therefore. the operator will have 
sufficient time to evaluate unit conditions and 
take corrective actions. Additionally. low 
temperature overpressure protection systems 
provide overpressure protection when below 
NODE 4.  

(continued) 

WOG STS B 3.3-19 Rev 1. 04/07/95

(ReAJ'



RTS Instrumentation 
B 3.3.1

BASES

APPLICABLE 
SAFETY ANALYSES, 
LCO. and 
APPLICABILITY 

(continued)

9. Pressurizer Water Level--High 

The Pressurizer Water Level-High trip Function 
provides a backup signal for the Pressurizer 
Pressure-High trip and also provides protection 
against water relief through the pressurizer safety 
valves. These valves are designed to pass steam in 
order to achieve their design energy removal rate. A 
reactor trip is actuated prior to the pressurizer 
becoming water solid. The LCO requires three channels 
of Pressurizer Water Level--High to be OPERABLE. The 
pressurizer level channels are used as input to the 
Pressurizer Level Control System. A fourth channel is 
not required to address control/protection interaction 
concerns. The level channels do not actuate the 
safety valves, and the high pressure reactor trip is 
set below the safety valve setting. Therefore, with 
the slow rate of charging available, pressure 
overshoot due to level channel failure cannot cause 
the safety valve to lift before reactor high pressure 
trip.

In NOOE 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

The Reactor Coolant Flow-Low trip -F P 
Function ensures that protection is provi tie 
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.,,--" 

SAbove the P-8 setpoint. which is approximately 
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.  

(continued)
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Above the P-7 setpoint, the reactor trip on low flow in two or more RCS loops is 
automatically enabled.
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• ,• w~ c r C oJ~ t Fl owL...•ow (Si nq1•e Lo o j A(cont i n4r ' ) 

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

P~ ~ ~ e~is 4.10ti-, c7k r ýp,.je-ý(evle I.  
In MODE 1 bove the P-8 setpoint. a loss of flow 
in one RCS loop could result in DNB conditions in 
the cor In MODE 1 below the P-8 setpoin .a a&-e 
loss of ow in two or more-loops is required to '7*t- l
actuate a reactor trip ( Funa l on W . )because of + 
the lower power level and the greater margin to 
t h e d e s i g n l i m i t D N B R . ,'"_ 

b. Reactor Coolant Fl Low (Two Loops) 

The Reactor Coola Flow--Low (Two Loop) trip 
Function ensures hat protection is p vided 
against violati the DNBR limit due o low flow 
in two or more CS loops while avoi ing reactor I 
trips due to rmal variations in oop flow.  

Above the P setpoint and bel othe P-8 
setpoint. loss of flow in t or more loops 
willini. ate a reactor trip. Each loop has 
three detectors to mon i r flow. The fl 
signa are not used for a control system 

LCO requires three eactor Coolant F -Low 
a nn e l s p e r loo p to O P ER A B LE . e .  

In MODE 1 above t P-7 setpoint and low the 
-.8 setpoint. the eactor Coolant Fl --Low (Two 

Loops) trip must OPERABLE. Belo w the P-7 
ýetpoint. all r actor trips on low/flow are 
automatically locked since no c oceivable power 
O istribution could occur that uld cause a DNB 
cncern at is low power level. Above the P-7 
etpoint. he reactor trip on ow flow in two or 
re RCS oops is autamaticary enabled. Above 

the P-• etpoint. a loss of flow in any one loop 
will uate a reactor triV because of the higher 

(power level and the reduc margin to the design 
limi DNBR. 1 -td

(continued) 
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Below the P-7 setpoint, all reactor trips on low flow are automatically blocked since there is 
insufficient heat production to generate DNB conditions.
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APPLICABLE 11. Reactor Coolant Pump (R P) Breaker Position 
SAFETY ANALYSES. ,- ps LCO. and Both RCP Breaker sio rip unctions operate APPLICABILITY uxiliary contacts, with one -,h 

(continued) on each RCP braker q. Tese Funct ions anticipate c-o-'-t I 
that would occur before the low flow trip actuates. e!-A XZ 

a. Reactor Coolant Pump Breaker Position (Single 

The RCP Breaker Position (Single Loop) trip 
Function ensures that protection is provided 
against violating the DNBR limit due to a loss of 
flow in one RCS loop. The position of each RCP 
breaker is monitored. If one RCP breaker is open 
above the P-B setpoint, a reactor trip is 
initiated. This trip Function will generate a reactor trip before the Reactor Coolant Flow-Low (Single Loop) ripýetpoint is reached.  

The LCO requires one RCP Breaker Position channel 
per RCP to be OPERABLE. One OPERABLE channel is 
sufficient for this trip Function because the RCS 
Flow-Low trip alone provides sufficient 
protection of unit SLs for loss of flow events.  
The RCP Breaker Position trip serves only to 
anticipate the low flow trip. minimizing the 
thermal transient associated with loss of a pump.  

This Function measures only the discrete sition 
(gP~m-ac~oosed) of the RCP breaker. us-----a: 

si switc Therefore, the Functtion fas no aurip setpoint with which to associate 
an LSSS.  

In MODE 1 above the P-8 setpoint. when a loss of 
flow in any RCS loop could result in DNB 
conditions in the core, the RCP Breaker Position 
(Single Loop) trip must be OPERABLE. In MODE 1 
below the P-B setpoint. a loss of flow in two or 
more loops is required to actuate a reactor trip 
because of the lower power level and the greater 
margin to the design limit DNBR.  

(continued)
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(continued)

b. Reactor Coolant Pump Breaker Position (Two Loops) 

The RCP Breaker Position (Two Loops) 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 position of 
each RCP breaker is monitored. 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. This trip Function will generate a reactor 
trip before the Reactor Coolant Flow-Low (Two 
Loops)/rip.S~tpoint is reached.  

The LCO requires one RCP Breaker Position channel 
per RCP to be OPERABLE. One OPERABLE channel is 
sufficient for this Function because the RCS 
Flow-Low trip alone provides sufficient 
protection of unit SLs for loss of flow events.  
The RCP Breaker Position trip serves only to 
anticipate the low flow trip, minimizing the 
thermal transient associated with loss of an RCP.  

This Function measures only the discret. ition 
(oen or closed) of the RCP breaker. s* a 

M Therefore, the Function has no 
ausa'be trip setpoint with which to associate 
an LSSS.  

In NODE 1 above the P-7 setpoint and below the 
P-B setpoint. the RCP Breaker Position (Two 
Loops) trip must .be OPERABLE. Below the P-7 
setpoint. all reactor trips on loss of 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 loss of flow in two 
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 DNIBR.  

(continued)
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(continued)

12. Undervoltaae Reactor Cool ant Pum•s 

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 RCPJis monitored. Above the P-/ C6 
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 b~efore/ the 
Reactor Coolant Flow-Low (Two Loops)Xri petpoint is 
reached. Time delays are incorporated into the 
Undervoltage RCPs channels to prevent reactor trips 
due to momentary electrical power transients.  

The LCO requires three Undervoltage RCPs channels (e 
•r to be OPERABLE. .  

In MODE 1 above the P-7 setpoint, the Undervoltage RCP 
trip must be OPERABLE. Below the P-7 setpoint. all 
reactor trips on loss of 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 
loss of flow in two or more RCS loops is automatically 
eRC" star the n use i ei same relays C ) tumes.  .(ESFA5._ •UnCtion Kf. "UndervoyXage Reactor C eant Pup 

IM~tP)" starrt. Vtle auxilia.v feedwater (/)Fn .

13. Underfreouency Reactor Coolant Pum•s 

The Underfrequency 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 from a major network frequency disturbance. An 
underfrequency condition will slow down the pumps.  
thereby reducing their coastdown time following a pump 
trip. The proper coastdown time is required so that reactor heat can be removed immediately after reactor 
trip. The frequency of each RCP bus is monitored.  
Above the P-7 setpoint. a loss of frequency detected 
on two or more RCP buses will initiate a reactor trip.  
This trip Function will generate a reactor trip ,efore 
the Reactor Coolant Flow-Low (Two Loops) ýrip.5etpoint 
is reached. Time delays are incorporated into the 
Underfrequency RCPs channels to prevent reactor trips 
due to momentary electrical power transients.  

(continued)
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Each channel monitors one RCP bus voltage with two sensors. One sensor monitors from 
A to B phases, while the other sensor senses from the B to C phases.

North Anna Units I and 2 Insert to Page B 3.3 - 24 Revision 0
North Anna Units I and 2 Insert to Page B 3.3 - 24 Revision 0



RTS Instrumentation 
B 3.3.1 

BASES 

APPLICABLE 13. Underfreauency Reactor Coolant Pumps (continued) 
SAFETY ANALYSES.  
LCO. and The LCO requires three Underfrequency RCPs channels K-, 
APPLICABILITY Jý to be OPERABLE ,'-w e ,,orc,2xJ 1T .) 

In MODE 1 above the P-7 setpoint, the Underfrequency 
RCPs trip must be OPERABLE. Below the P-7 setpoint.  
all reactor trips on loss of 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 
loss of flow in two or more RCS loops is automatically 
enabled.  

14. Steam Generator Water Level-Low Low 

The SG Water Level -Low Low trip Function ensures that 
protection i vided against a loss of heat sink and 
actuates tuSystem prior to uncovering the SG 

"• (,4FL ) t .tubes. The SGs are the heat sink for the reactor. In 
f eecl jA order to act as a heat sink, the SGs must contain a 

jminimum amount of water. A narrow range low low level 
in any SG is indicative of a loss of heat sink for the 
reactor. The level transmitters provide input to the 
SG Level Control System. Therefore. the actuation 
logic must be able to withstand an 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. This Function also performs the ESFAS 
function of starting the AFW pumps on low low SG 
level.  

The LCO requiresC chan 1ls of SG Water Level--Low LoWper SG to be OPEDADL~ ,I - four loop u mls •n wi h 
tese cnannons are share lbtween pr~otectio /and 
control. . n two. th and four loop unis where__,, ar>. -% /three '4 Water Level are dedicated to~tl RTS . only(, - / 
4hr •channels per are required t OPERABLE.  

In MODE 1 or 2. when the reactor requires a heat sink, 
the SG Water Level-Low Low trip must be OPERABLE. The 
normal source of water for the SGs is the Main 
Feedwater (MFW) System (not safety related).  

________'in_____ Hr_ 2 The AFW C System is the safety-related backup source of water to 

(continued)
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These channels for the SGs measure level with a narrow range span.
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14. Steam Generator Water Level--Low Low (continued) 

ensure that the SGs remain the heat sink for the ratr r n vboal sani~wpS dnd shutdo~fns-, t~h~e-) 
wep _1Jsfoawkr tn maintaiinA lpvel 1 

In MODE 3. 4. 5. or 6. the SG Water Level--Low Low 
Function does not have to be OPERABLE because 4t120) 

Qs-- is no _r_ n the reactor is not 
operating or even critical. Decay heat removal is(: -0 accomplished by / _AFW System in MODE 3 and by the Residual Heat Removal (RHR) System in MUU. 4. b. or 6. rn',ad4i,' 1@3 

5. Steam rpneratnr walta, I run .j, i - i.4-~ . k -

Fl ow/Feedwater Flow Mismatch 

SG Water Level-Low. in conjunction with the Steam Flow/Feedwater Flow Mismatch. ensures that protection i yrogde against a loss of heat- sink dUaaf 
tt•.AW ystm u~r 6_ nyovrina eT SG. Uffs n 

addition to a decreasing water leve in t SG. the difference between feedwater flow and steam flow is evaluated to determine if feedwater flow is 
significantly less than steam flow. With less 
feedwater flow than steam flow. SG level will decrease 
at a rate dependent upon the magnitude of the 
difference in flow rates. There are two SG level channels and two Steam Flow/Feedwater Flow Mismatch 
channels per SG. One narrow range level channel sensing a low level coincident with one Steam Flow/ 
Feedwater Flow Mismatch channel sensing flow mismatch 
(steam flow greater than feed flow) will actuate a reactor trip.  

The LCO requires two channels of SG Water Level--Low 
coincident with Steam Flow/Feedwater Flow Mismatch.  

In MODE 1 or 2. when the reactor requires a heat sink, the SG Water Level--Low coincident with Steam Flow/ Feedwater Flow Mismatch trip must be OPERABLE. The normal source of water for the SGs is the MFW System (not safety related). F 
oi=,a10n Jn • ]or The AFW System is the 

sa e y re ated backup source of water to ensuretbat 
b s remain the heat sink for the r (continued rmal st lups arK nlaw• the AEH-5System _ vi des) 

(continued)
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15. Steam Generator Water Level--Low. Coincident With Steam 
YSES, Flow/Feedwater Flow Mismatch (continued) 

TY or 6. the SG Water Level-Low coincident with Steam 
Flow/Feedwater Flow Mismatch Function does 1 have to 
be OPERABLE because the NFW Sytem isnot •oDera 
;a~the reactor iis not operating or even critical.  
ucay nat removal i1slaccompl ished by ZaAFW-y ~)~e~m n.;e4, 

in MODE 3 and by the RHR System in MOuE 4. 5. or 6. 5y9 sre" - do 
ine•wM ystp-is in operati only-in ior
1 and. therifFe, this trip~nction d ly be QPýERAB n these IMOE,~ 

16. Turbine Trip

a. Turbine Trip-Low W Oil Pressure 

The Turbine Trip-Low F Oil Pressure trip 
Function anticipates the loss of heat removal 
capabilities of the secondary system following a 
turbine trip. This trip Function acts to minimize 
the pressure/temperature transient on the reacto, 
Any turbine trip from a D level below the P-f setpoint. approximately _ r. wXi llnotN 

, actuate a reactor trip. Three pressure switches 
mo nior th SE &P oil pressure.o•hji.r , nei

%1ec r gruile rormm sxstp. A low pressure 
condition sensed by two-out-of-three pressure 
switches will actuate a reactor trip. These 
pressure switches do not provide any input to th<I 
control system. The unit is designed to withstand
a complete loss of load and not sustain core 
damage or challenge the RCS pressure limitations.  
Core protection is provided by the Pressurizer 
Pressure-High trip Function and RCS integrity is 
ensured by the pressurizer safety valves.

_The_ LCO rerguires three channels of Turbine AoTS-p) Trip-Low KId)Oil Pressure to be OPERABLE in 
MODE 1 above.P 

Below the P4P5'stpoint. a turbine trip does not 
actuate a reactor trip. In MODE 2. 3. 4. 5. or 6.  
there is no potential for a turbine trip.  

(continued)
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APPLICABLE a. Turbine Trio-Low- F Oil Pressure (continued 
SAFETY ANALYSES. 5 
LCO. and and the Turbine Trip-Low Oil Pressure trip APPLICABILITY Function does not need to be OPERABLE.  

b. Turbine Trip-Turbine Stop Valve Closure 

The Turbine Trip-Turbine Stop Valve Closure trip 
Function anticipates the loss of heat removal 

ilities of the secondary system following 
A forbs\ turbine trip. rom a power level below the P 

setpoint, approximately ApoweEy 

Function anticipates the loss of secondary heat 
removal capability that occurs when the stop 
valves close. Tripping the reactor in 
anticipation of loss of secondary heat removal 
acts to minimize the pressure and temperature 
transient on the reactor. This trip Function will 
not and is not required to operate in the presence 
of a single channel failure. The unit is designed 
to withstand a complete loss of load and not 
sustain core damage or challenge the RCS pressure 
limitations. Core protection is provided by the 
Pressurizer Pressure-High trip Function, and RCS 
integrity is ensured by the pressurizer safety 
valves. This trip Function is diverse to the 

Ajn'roT ) Turbine Trip--Low tUn Oil Pressure trip 
Function. Each turbine stop valve is equipped 
with one limit switch that inputs to the RTS. If 
all four limit switches indicate that the stop 
valves are all closed, a reactor trip is 
initiated.  

The LSSS for this Function is set to assure 
channel trip occurs when the associated stop valve 
is completely closed.  

The LCO requires four Turbine Trip-Turbine Stop 
Valve Closure channels, one per valve, to be 
OPERABLE in MODE 1 above P . All four channels 
must trip to cause reactor tr 

Below the setpoint, a load rejection can be 
accommodated by the Steam Dump System. In MODE 2.  
3. 4. 5. or 6. there is no potential for 

(continued) 
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APPLICABLE b. Turbine Trip-Turbine Stop Valve Closure 
SAFETY ANALYSES, (continued) 
LCO, and 
APPLICABILITY a load rejection, and the Turbine Trip-Stop Valve 

Closure trip Function does not need to be 
OPERABLE.  

17. Safety Iniection Input from Engineered Safety Feature 
Actuation System 

The SI Input from ESFAS ensures that if a reactor trip 
has not already been generated by the RTS. the ESFAS 
automatic actuation logic will initiate a reactor trip 
upon any signal that initiates SI. This is a 
condition of acceptability for the LOCA. However.  
other transients and accidents take credit for varying 
levels of ESF performance and rely upon rod insertion.  
except for the most reactive rod that is assumed to be 
fully withdrawn, to ensure reactor shutdown.  
Therefore, a reactor trip is initiated every time an 
SI signal is present.  

rAllowable Values are not applicable 
to this-Function_ The SI Input is provided by 1 
in the ESFAS. Therefore, there is no measurement 
signal with which to associate an LSSS.  

The LCO requires two trains of SI Input from ESFAS to 
be OPERABLE in MOOE 1 or 2.  

A reactor trip is initiated every time an SI signal is 
present. Therefore, this trip Function must be 
OPERABLE in MODE 1 or 2. when the reactor is critical.  
and must be shut down in the event of an accident. In 
MODE 3. 4. 5. or 6, the reactor is not critical, and 
this trip Function does not need to be OPERABLE.  

18. Reactor Trio System Interlocks 

Reactor protection interlocks are provided to ensure 
reactor trips are in the correct configuration for the 
current unit status. They back up operator actions to 
ensure protection system Functions are not bypassed 
during unit conditions under which the safety analysis 
assumes the Functions are not bypassed. Therefore.  
the interlock Functions do not need to be OPERABLE 

(continued)
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APPLICABLE 18. Reactor Trio System Interlocks (continued) 
SAFETY ANALYSES.  
LCO, and when the associated reactor trip functions are outside 
APPLICABILITY the applicable MODES. These are: 

a. Intermediate Range Neutron Flux, P-6 

The Intermediate Range Neutron Flux. P-6 
interlock is actuated when any NIS intermediate 
range channel goes approximately one decade above 
the minimum channel reading. If both channels 
drop below the setpoint. the permissive will 
automatically be defeated. The LCO requirement 
for the P-6 interlock ensures that the following 
Functions are performed: 

on increasing power, the P-6 interlock 
allows the manual block of the NIS Source 
Range. Neutron Flux reactor trip. This 
prevents a premature block of the source 
range trip and allows the operator to 
ensure that the intermediate range is 
OPERABLE prior to leaving the source range.  
When the source range trip is blocked, the 
high voltage to the detectors is also 
removed :Q3) 

0 on decreasing power, the P-6 interlock 
automatically energizes the NIS source 
range detectors and enab+es the NIS Source 
Range Neutron Flux reactor tripc:EQD 

* on increasin r, the P interlock 
provides a ackup block gnal to the 
source r ge flux doub ng circuit.  
Norma this Fun ri is manual blocked 
by = control r ooperator d ng the 

ctor startu 

The LCO requires two channels of Intermediate 
Range Neutron Flux, P-6 interlock to be OPERABLE 
in MODE 2 when below the P-6 interlock setpoint.  

Above the P-6 interlock setpoint. the NIS Source 
Range Neutron Flux reactor trip will be blocked.  
and this Function will no longer be necessary.  

(continued)
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APPLICABILITY

a. Intermediate Range Neutron Flux, P-6 (continued) 

In MODE 3. 4. 5. or 6, the P-6 interlock does not 
have to be OPERABLE because the NIS Source Range 
is providing core protection.  

b. Low Power Reactor Trios Block, P-7 

The Low Power Reactor Trips Block. P-7 interlock 
is actuated by input from either the Power Range 
Neutron Flux, P-10, or the Turbine Impulse 
Pressure, P-13 interlock. The LCO requirement 
for the P-7 interlock ensures that the following 
Functions are performed: 

(1) on increasing power, the P-7 interlock 
automatically enables reactor trips on the 
following Functions: 

"* Pressurizer Pressure-Low; 

"* Pressurizer Water Level--High; 

"* Reactor Coolant Flow-Low (Two Loops): 

"* RCPs Breaker Open (Two Loops): 

"* Undervoltage RCPs: and 

"* Underfrequency RCPs.  

These reactor trips are only required when 
operating above the P-7 setpoint 
(approximately 10Z power). The reactor 
trips provide protection against violating 
the DNBR limit. Below the P-7 setpoint.  
the RCS is capable of providing sufficient 
natural circulation without any RCP 
running.  

(2) on decreasing power, the P-7 interlock 
automatically blocks reactor trips on the 
following Functions: 

0 Pressurizer Pressure-Low:

(continued)
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APPLICABLE b. Low Power Reactor Trips Block. P-7 (continued) 
SAFETY. ANALYSES, 
LCO. and 0 Pressurizer Water Level-High: 
APPLICABILITY 

" Reactor Coolant Flow-Low ( L )-s): 

* RCP Breaker Position (Two Loops): ( \3 
"• Undervoltage RCPs: and 

"* Underfrequency RCPs.  
Tri ~point and Allowable Value are not 
applcatble to the P-7 interlock because it is a 
logic Function and thus has no parameter with 
which to associate an LSSS.  

The P-7 interlock is a logic Function with train 
and not channel identity. Therefore. the LCO 
requires one channel per train of Low Power 
Reactor Trips Block. P-7 interlock to be OPERABLE 
in MODE 1.  

The low power trips are blocked below the P-7 
setpoint and unblocked above the P-7 setpoint.  
In MODE 2. 3. 4. 5. or 6. this Function does not 
have to be OPERABLE because fi /ERi ro • o - power level(• ( 
below 1O power, which is in MODE 1.  

c. Power Ranae Neutron Flux, P-8 

The Power Range Neutron Flu P-8 interlock is 
actuated at approximately power as determined 
by two-out-of-four NIS power range detectors.  
The P-B interlock automatiF nabless the 
Reactor Coolant Flow-Low If i xe Le and RCP Breaker Position (Single Loop) reactor trips on low flow in one or more RCS loops on increasing • , power.WITe LCO requirement for this trip 
Function ensures that protection is provided 
against a loss of flow in any RCS loop that could result in DNB condipions in the core when greater than approximately• power. On decreasing 

(continued)
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The LCO requirement for this Function ensures that the Turbine Trip - Low Auto Stop Oil 
Pressure and Turbine Trip - Turbine Stop Valve Closure reactor trips are enabled above the 
P-8 setpoint. Above the P-8 setpoint, a turbine trip will cause a load rejection beyond the 
capacity of the Steam Dump System. A reactor trip is automatically initiated on a turbine 
trip when it is above the P-8 setpoint, to minimize the transient of the reactor.
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LCO. and 
APPLICABILITY

c. Power Range Neutron Flux, P-8 (continued) 

power, the reactor trip on low flow in any loop 
is automatically blocked.  

The LCO requires four channels of Power Range 
Neutron Flux. P-8 interlock to be OPERABLE in 
MODE 1.  

In MODE 1, a loss of flow in one RCS loop could 
result in DNB conditions, so the Power Range 
Neutron Flux. P-8 interlock must be OPERABLE. In 
MODE 2. 3. 4. 5. or 6. this Function does not 
have to be OPERABLE because the core is not 
producing sufficient power to be concerned about 
DNB conditions.

(continued)
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(continued)

Power Range Neutron Flux, P-10 

The Power Range Neutron Flux. P.10 interlock is 
actuated at approximately 10Z power, as 
determined by two-out-of-four NIS power 
detectors. If power level falls belowilOX RTP 
on 3 of 4 channels, the nuclear instrumenta rips (L--\ 
will be automatically unblocked. The LCO 
requirement for the P-10 interlock ensures that 
the following Functions are performed: 

"* on increasing power, the P-10 interlock 
allows the operator to manually block the 
Intermediate Range Neutron Flux reactor 
trip. Note that blocking the reactor trip 
also blocks the signal to prevent automatic 
and manual rod withdrawal: 

"* on increasing power, the P-1O interlock 
allows the operator to manually block the 
Power Range Neutron Flux-Low reactor trip: 

"* on increasing power, the P-1O interlock 
automatically provides a backup signal to 
block the Source Range Neutron Flux reactor 
trip. and also to de-energize the NIS 
source range detectors: 

"* the P-1O 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 1 ensures the Function is 
available to perform its decreasing power 
Functions in the event of a reactor shutdown.  
This Function must be OPERABLE in MODE 2 to 
ensure that core protection is provided during a 

(continued)
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Power Range Neutron Flux, P-10 (continued) 

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.  

Turbine Imoulse 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 1OX of the rated full power 
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.  

The Turbine Impulse Chamber Pressure. P-13 
interlock must be OPERABLE when the turbine F 9neortoris orating. The interlock Function 

Sis not riequird PRABLE in MODE 2. 3. 4. 5, or 6 
because the turbine generator is not operating.  

19. Reactor Trio Breakers

This trip Function applies to the RTBs exclusive of 
individual trip mechanisms. The LCO requires two 
OPERABLE trains of trip breakers. A trip breaker 
train consists of all trip breakers associated with a 
single RTS logic train that are racked in. closed, and 
capable of supplying power to theiCk system. Thus.  
the train may consist of the main -reaker. bypass 
breaker, or main breaker and bypass breaker, depending 
upon the system configuration. Two OPERABLE trains 
ensure no single random failure can disable the RTS 
trip capability.  

(continued)
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APPLICABLE 19. Reactor Trin Breakers (continued) 
SAFETY ANALYSES.  
LCO, and These trip Functions must be OPERABLE in MODE 1 or 2 APPLICABILITY when the reactor is critical. In MODE 3. 4. or 5.  

these RTS trip Functions must be OPERABLE when the or associated bypass breakers are close'n the 
R System is capable of rod withdrawa 

20. Reactor Trio Breaker Undervoltage and Shunt Trip 
Mechanisms 

The LCO requires both the Undervoltage and Shunt Trip 
Mechanisms to be OPERABLE for each RTB that is in 
service. The trip mechanisms are not required to be 
OPERABLE for trip breakers that are o n. racked out, 
incapable of supplying power to the System. or 'J
declared inoperable under Function 19 above. "F•T7 
OPERABILITY of both trip mechanisms on each breaker ,3• 
ensures that no single trip mechanism failure will 
prevent opening any breaker on a valid signal.  

These trip Functions must be OPERABLE in MODE I or 2 
when the reactor is critical. In MODE 3. 4. or 5.  
these RTS trip Functions must be OPERABLE when the 
RTBs ajIassociated bypass breakers are closed, a 
the System is capable of rod t aZA Co'te 1F 

21. Automatic Trip Louic 

The LCO requirement for the RTBs (Functions 19 and 20) 
and Automatic Trip Logic (Function 21) ensures that 
means are provided to interrupt the power to allow the 
rods to fall into the reactor core. Each RTB is 
equipped with an undervoltage coil and a shunt trip 
coil to trip the breaker open when needed. Each RTB 
is equipped with a bypass breaker to allow testing of 
the trip breaker while the unit is at power. The 
reactor trip signals generated by the RTS Automatic 
Trip Logic cause the RTBs and associated bypass 
breakers to open and shut down the reactor.  

The LCO requires two trains of RTS Automatic Trip 
Logic to be OPERABLE. Having two OPERABLE channels 
ensures that random failure of a single logic channel 
will not prevent reactor trip.  

(continued)
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or one or more rods are not fully inserted
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LCO. and 
APPLICABILITY

21. Automatic Trip Logic (continued) 

These trip Functions must be OPERABLE in MODE 1 or 2 
when the reactor is critical. In MODE.3. 4, or 5.  
these RTS trip Functions must be OPERABLE when the 
RTBsWnd associated bypass breakers are clos • d -1- F 
the(" System is capable of rod withdrawal

The RTS instrumentation satisfies Criterion 3 of 
4a i Laemcn

A Note has been added to the ACTIONS to clarify the 
application of Completion Time rules. The Conditions of 
this Specification may be entered independently for each 
Function listed in Table 3.3.1-1.y .t ~5 D~T2

In the event a channel'sArip Xetpoint is found 
nonconservative with respect to the Allowable Value. or the 
transmitter, instrument loop. signal processing electronics.  
or bistable is found inoperable, then all affected Functions 
provided by that channel must be declared inoperable and the 
LCO Condition(s) entered for the protection Function(s) 
affected.

When the number of inoperable channels in a trip Function 
exceed those specified in one or other related Conditions 
associated with a trip Function, then the unit is outside 
the safety analysis. Therefore, LCO 3.0.3 must be 
immediately entered if applicable in the current MODE of 
operation.  

Reviewer's Noq.: Certain LCO Compl ion Times are bas on 
approved top al reports. In orde for a licensee to se mthese time , the licensee mst j tify the C apletio Tims 

L as requid by the staff Safet valuation Report R) for 
thetopfcal report.  

A.1 

Condition A applies to all RTS protection Functions.  
Condition A addresses the situation where bne or more 
required channels for one or more Functions are inoperable 

(continued)
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or one or more rods are not fully inserted 

INSERT 2 

When the Required Channels in the Table 3.3.1-1 are specified (e.g., on a per loop, per 
RCP, per SG, per train, etc., basis), then the Condition may be entered separately for each 
loop, RCP, SG, train, etc., as appropriate.
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C.1T (continued) 

at the same time. The Required Action is to refer to 
Table 3.3.1-1 and to take the Required Actions for the 
protection functions affected. The Completion Times are 
those from the referenced Conditions and Required Actions.

Condition B applies to the Manual Reactor Trip in MODE 1 
or 2. This action addresses the train orientation of the 
SSPS for this Function. With one channel inoperable, the 
inoperable channel must be restored to OPERABLE status 
within 48 hours. In this Condition. the remaining OPERABLE 
channel is adequate to perform the safety function.  

The Completion Time of 48 hours is reasonable considering 
that there are two automatic actuation trains and another 
manual initiation channel OPERABLE. and the low probability 
of an event occurring during this interval.

I 5'r

If the Manual Reactor Trip Function cannot be restored to 
OPERABLE status within the allowed 48 hour Completion Time.  
the unit must be brought to a MODE in which the requirement 
does not apply. To achieve this status, the unit must be 
brought to at least MODE 3 within 6 additional hours (54 hours total time),.-o~rwaD open• t nT 

fl aouIl19BEL nour-S •,Ours totayl t*lt) fffe ladditional 
lnours to reach Muu 3 E ~d 1••]• to o0 1 

reasonabl ed on operating experience, to reach NODE 3 7 F 
t n1 from full power operation in an orde 1 (35 manner and without challenging unit systems. With 

the unit-inDE3. trip 3un,

C-1 and C.2 
Condition C applies to the following reactor triFunctions 

in NODE 3. 4. or 5 with the RTBs closed and the System 
capable of rod withdrawal

(continued)
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Action C would apply to any inoperable Manual Reactor Trip Function if the Rod Control 
System is capable or rod withdrawal or one or more rods are not fully inserted.  

INSERT 2 

or one or more rods are not fully inserted
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ACTIONS C.1 and C.2 (continued) 

"* Manual Reactor Trip: 

"* RTBs; 

"* RTB Undervoltage and Shunt Trip Mechanisms: and 

"* Automatic Trip Logic.  

This action addresses the train orientation of the SSPS for 
these Functions. With one channel or train inoperable, the 
inoperable channel or train must be restored to OPERABLE 
status within 48 hours. If the affected Function(s) cannot 
be restored to OPERABLE status within the allowed 48 hour 
Completion Time. the unit must be placed in a MODE in which he requirement does not apply. To achieve this status., (4at.1,,JET 1'> s u next The additional 
hour provides sufficient time to accomplish the action in an 13• orderly manner. With o these Functions are no ". 7\ 
longer required. p _ > 

The Completion Time is reasonable considering that in this 
Condition. the remaining OPERABLE train is adequate to 
perform the safety function, and given the low probability 
of an event occurring during this interval.  

D.I.1. D.1.2. D.2.1. D.2.2. and D.3 

Condition D applies to the Power Range Neutron Flux-High 
Function.  

The NIS power range detectors provide input to theR CE .r_ 
System and the SG Water Level Control System and, therefore. "5SrtF have a two-out-of-four trip logic. A known inoperable 135" 
channel must be placed in the tripped condition. This results in a partial trip condition requirig 
one-out-of-three logic for actuation. TheG~urs allowed to place the i 1 in the trippedis .justifiedin A-J -AOe cntons 

In addition to placing the inoperable channel in the tripped 
co ition. THERMAL POWER must be reduced to ( 75% RTP within 

hours. Reducing the power level prevents operation of the core with radial power distributions beyond the design | 

t (continued) 
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action must be initiated within the same 48 hours to ensure that all rods are fully inserted, 
and the Rod Control System must be placed in a condition incapable of rod withdrawal 
within the next hour.  

INSERT 2 

rods fully inserted and the Rod Control System incapable of rod withdrawal
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ACTIONS D.-11. D.1.2. D.2.1. D.2.2. and D.3 (continued) 

limits. With one of the NIS power range detectors 
inoperable. 1/4 of the radial power distribution monitoring 
capability is lost.  

As an alternative to the above actions, the inoperable 
hannel can be placed in the tripped condition within 
hours and the QPTR monitored once every 12 hours as per 

9 R3.2.4.2. QPTR verification. Calculating QOTR every 
12 hours compensates for the lost monitoring capability due 
to the inoperable NIS power range channel and allows 
continued-unit o ration at power levels > 75Z RTP. The 

--hour CoTetion imeg thef12 hour Frequency G1 
consistenrt-w-t Lco 3.2.4,-QUADRANT POWER TILT RATIO -- ,- 0 
As an alternative to the above Actions, the be ( ) Min a ODE where this Function is no longer ired 

v hours are allowed to place h in 
MODE 3. This is a reasonable time. based on operating 
experience, to reach MODE 3 from ful r in an orderl 
manner and without challenging sys ems. IT Required 
Actions cannot be completed within-their allowed Completion 
Times. LCO 3.0.3 must be entered.  

The Required Actions have been modified by a Note that 
allows placing the i perable channel in the bypass 

Scondition Tor up -oa hours while performing routine 
surveillance testing of other channels. The Note also 
allows placing the inoperable channel in the bypass 
condition to allow setpoint adjustments of other channels 
when required to reduce the setpoint ],n accordance with 
other Technical Specifications. The hour time limit is 
justified in Reference 7. C 
Required Action D.2.2 has been modified by a Note which only 
requires SR 3.2.4.2 to be performed if the Power Range 
Neutron Flux input to QPTR becomes inoperable. Failure of a 
component in the Power Range Neutron Flux Channel which 
renders the High Flux Trip Function inoperable may not 
affect the capability to monitor QPTR. As such. determining 
OPTR using movable incore detectors 'once per 12 hours -3 
may not be necessarys 

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

Condition E applies to the following reactor trip Functions: 

"* Power Range Neutron Flux-Low; 

"* Overtemperature AT: 

"* Overpower AT; 

"* Power Range Neutron Flux-High Positive Rate: 

"* Power Range Neutron Flux-High Negative Rate: 

"* Pressurizer Pressure-High: 

"* SG Water Level-Low Low; and 

"* SG Water Level--Low coincident with Steam Flow/ 
Feedwater Flow Mismatch.  

A known inoperable channel must be placed in the tripped 
con aiion witnin ( rs. Placing the channel in the 
tripped condition results in a partial trip condition 

7L requiring only one-out-of-two logic for actuation of the 
o-oCut-of-three trips and one-out-of-three logic for actuation OTe two-oLt-OT Tour trips. The hours allowed to place the inoperable channel in the tripped condition. is: 

justified in Reference 7.  

If theilerable channel cannot be placed in the trip condition within the specified Completion Time. the unit 
must be placed in a MODE where these Functions are not required OPERABLE. An additional 6 hours is allowed to 
place the unit in MODE 3. Six hours is a reasonable time.  based on operating experience, to place the unit in MODE 3 from full power in an orderly manner and without challenging 
unit systems.  

The Required Actions have been modified by a Note that 
allows placing the io be chann1 in the bypasse 
condition for up to s while performing rout i n 
surveillance testing of the other channels. The thour time 
limit is justified in Reference 7.  

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

Condition F applies to the Intermediate Range Neutron Flux 
trip when THERMAL POWER is above the P-6 setpoint and below 
the P-1O setpoint and one channel is inoperable. Above the 
P-6 setpoint and below the P-1O setpoint 
intermediate range detector performs monitoring . .^r() 
Functions. If THERMAL POWER is greater than the P-6k\•...,..J 
setpoint but less than the P-10 setpoint. 0hours is allowed 
to reduce THERMAL POWER below the P-6 setpoint or increase '24 757P 
to THERMAL POWER above the P-10 setpoint. The NIS 2?b 
Intermediate Range Neutron Flux channels must be OPERABLE 
when the power level is above the capability of the source 
range, P-6. and below the capability of the power range.  
P-10. If THERMAL POWER is greater than the P-10 setpoint.  
the NIS power range detectors perform the monitoring and protection functions and the intermediate range i1s no. ee•-- VA 
required. The Completion Times allow for a slow and 
controlled power adjustment above P-l0 or below P-6 and take 
into account the redundant capability afforded by the 
redundant OPERABLE channel, and the low probability of its 
failure during this period. This action does not require 
the inoperable channel to be tripped because the Function 
uses one-out-of-two logic. Tripping one channel would trip 
the reactor. Thus, the Required Actions specified in this 
Condition are only applicable when channel failure does not 
result in reactor trip.  

G-1 and G.2 

Condition G applies to two inoperable Intermediate Range 
Neutron Flux trip channels in MODE 2 when THERMAL POWER is 
above the P-6 setpoint and below the P-10 setpoint.  
Required Actions specified in this Condition are only 
applicable when channel failures do not result in reactor 
trip. Above the P-6 setpoint and below the P-10 setemint. Cb6- th 
the NIS intermediate range detector performs (~monitor nn 
Functions. With no intermediate range channels OPERABLE. [f'4_• 
the Required Actions are to suspend operations involving _ 
positive reactivity additions immediately.: This will 
preclude any power level increase since there are no 
OPERABLE Intermediate Range Neutron Flux channels. The 
operator must also reduce THERMAL POWER below the P-6 
setpoint within two hours. Below P-6, the Source Range 
Neutron Flux channels will be able to monitor the core power 

(continued) 
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ACTIONS G.1 and G.2 (continued) _ 

leveIl. The Completion Time of 2 hours will allow a slow and 
controlled power reduction to less than the P-6 setpoint and 
takes into account the low probability of occurrence of an 
event during this period that may require the protection 
afforded by the NIS Intermediate Range Neutron Flux trip.

Codto pl ie 0•o the Intermedi ate Ra'nge Neutron F1lux• 

Strip when _THE • is below th -•6 setpoint and one • 
t wo channels ar inoperable. Beowl he P-6 setpoint. tl 

SNIS source ra• performs the moni /ring and protection 
functions. inoperable NIS i ermediate range cha el(s) 
mmust be r urned to OPERABLE s tus prior to increa ng 
power a ye the P-6 setpoint. The NIS intermediat range 
chan s must be OPERABLE n the power level i above the 
capa lity of the source r e. P-6, and below 

ility of the r r nge. P-10.  

040.

TSrF15 

/ i' r1

Condition applies to one inoperable Source Range Neutron 
Flux trip channel when in MOE 2. below the P-6 setpoint.  
and performing a reactor startup. With the unit in this 
Condition. below P-6. the NIS source range performs the 
monitoring and protection functions. With one of the two 
channels inoperable. -perations involving positive 
reactivity additions shall be suspended immediately.  

This will preclude any power escalation. With only one 
source range channel OPERABLE. core protection is severely 
reduced and any actions that add positive reactivity to the 
core must be suspended immediately.

&I 7J57F 1-55' 
Condition pplies to two inoperable Source Range Neutron 
Flux trip channels when in MODE 2. below the P-6 setpoint.  
and performing a reactor artup. or in MODE 3. 4. or 5 with 
the RTBs closed and the System ca able of r o •r ,, 
withdrawal. With the unit in o o ion. low P-6. the POSEV3 

(continued)
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INSERT 1 

Required Action G is modified by a Note to indicate the normal plant control operations that 
individually add limited positive reactivity (e.g., temperature or boron fluctuations associated 
with RCS inventory management or temperature control) are precluded by this Action, 
provided they are accounted for in the calculated SDM.  

INSERT 2 

Required Action H is modified by a Note to indicate the normal plant control operations that 
individually add limited positive reactivity (e.g., temperature or boron fluctuations associated 
with RCS inventory management or temperature control) are precluded by this Action, 
provided they are accounted for in the calculated SDM.  

INSERT 3 

or one or more rods are not fully inserted

North Anna Units 1 and 2 Insert to Page B 3.3 -43 Revision 0
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BASES 

ACTIONS (f l (continued) 

NIS source range performs the monitoring and protection T57P i35ý functions. With both source range channels-inoperable, the RTBs must be opened immediately. With the RTBs open. the 
core is in a more stable condition and the unit enters 
Conditiono 

I and .2 

Condition(V applies to one inoperable source rangg ,channel 
in MODE 3. 4. or 5 with the RTBs closed and the Sytem a Cot-o 
capable of rod withdrawa1. With the unit in this Co I .  
below P-6. the NIS source range perrorms the monlLui' iuu'd KJb-5T> TSf
protection functions. With one of the source range channels /35 
inoperable. 48 hours is allowed to restore it to an OPERABLE 
status. If the channel cannot be returned to an OPERABLE 
status. 1 additional hour is allowed to open the RTBs. Once 
the RTBs are open. the core is in a more stable condition 
and the unit enters Condition L. The allowance of 48 hours 
to restore the channel to OPERABLE status, and the 
additional hour to open the RTBs. are justified in 
Reference 7.  

Co when the required number of OPERABLE SourceRa Neutron Flux channels in met in MODE 3. 4. -Kr or 5 with iff•=LIL-€ MWiTn -un it I n thsonton " 
the NIS source range performs the monitoring 

-71Eci•on. -With less than the required number of source 
OPERABLE, opan els OPERABLE, operations involving positive r. .vit additionsh1 be sus nded inediatel .  

suspensi9 'or ;!2wt.. rea~ctivitty/additionW', allI val vlw that I 

could unboratewater to t RCS musbe closed ithin •Ihoj as spifd in LCO 3,.2 The/soblation of0 
lun .rated wate suces wi] precl udl' boo iton/ 

A SDMmust be verified within 1 hour and once every 
Z.hours thereafter as. per SR 3.1.1.1. SDM verification.j_,_,_W,, With no source range channels OPERABLE. is ( -H-,+ e.J(•) severely reduced. Verifying the SDM within 1 hour allows of 

(continued) 
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INSERT 1 

or one or more rods are not fully inserted 

INSERT 2 

Rod Control System is not capable of rod withdrawal

North Anna Units 1 and 2 Insert to Page B 3.3 - 44 Revision 0
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BASES

U .1. (continued)

sufficient time to perform the calculations and determine 
that the SDM requirements are met. The SDM must also be 
verified once per 12 hours thereafter to ensure tht ( 
core reactivity has not changed. Required Action Z ( 
precludesany positive reactivity additions; therefore, core 
reactivity should not be increasing, and a 12 hour Frequency 
is adequate. The Completion Times of within 1 hour and once 
per 12 hours are based on operating experience in performing 
the Required Actions and the knowledge that unit conditions 
will change slowly. fazar 1> 

•.1 andi2Z•

Condition applies to the following reactor 

"* Pressurizer Pressure-Low; 

"* Pressurizer Water Level--High: 

"* Reactor Coolant Flow-Low (Two Loops): 

"* RCP Breaker Position (Two Loops):

trip Functions:
Ts'r�

0 Undervoltage RCPs: and

S

With one channel inoperable, theq*noperable~channel must be 
placed in the tripped condition (within WjFours. Q I.aIL 
channel in the tripped condition~results in a pa? 
condition requir one additional channello initia e 
a reactor tripe ent hav 

Functions do to be OPERABLE belo5 
the P-7 setpoint because ther are no loss of flow trips 
below the P-7 setpoint.y The ehours allowed to place thej• 
channel in the tripped (condition is jus ired in Reference 7. An additiui •nour" ,s aiioweo to reduce 
THERMAL POWER to below P-7 if the inoperable channel cannot 
be restored to OPERABLE status or placed in trip within the 
specified Completion Time.

•Allowance of this time interval takes into consideration the 
redundant capability provided by the remaining redundant 

(continued)
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INSERT 1 

Required Action K is modified by a Note which permits unit temperature changes provided 
the temperature change is accounted for in the calculated SDM. Introduction of 
temperature changes, including temperature increases when a positive MTC exists, must be 
evaluated to ensure they do not result in a loss of required SDM.  

INSERT 2 

For the Pressurizer Pressure - Low, Pressurizer Water Level - High, Undervoltage RCPs, 
and Underfrequency RCPs trip Functions, placing the channel into the tripped condition 
when above the P-7 setpoint results in a partial trip condition requiring only one additional 
channel to initiate a reactor trip. For the Reactor Coolant Flow - Low and RCP Breaker 
Position (Two Loops) trip Function, placing the 

INSERT 3 

For the latter two trip Functions, two tripped channels in two RCS loops are required to 
initiate a reactor trip when below the P-8 setpoint and above the P-7 setpoint.  

INSERT 4 

There is insufficient heat production to generate DNB conditions below the P-7 setpoint.

North Anna Units I and 2 Insert to Page B 3.3 -45 Revision 0
North Anna Units I and 2 Insert to Page B 3.3 - 45 Revision 0



RTS Instrumentation 
B 3.3.1

BASES

(@P02 (continued) 

OPERABLE channel, and the low probability of occurrence of 
an event during this period that may require the projection 
afforded by the Functions associated with Conditionek 

The Required Actions have been modified by a Note that 
allows placing the inoperable hannel1 in the bypassed 
condition for up to• hours while perfori-r iiing-roFuTine 
surveillance testing of the other channels. The ~z uirtime 
limit is justified in Reference 7.

then THoerabLe Rhn must be reduced belo theip wetphin 

Nor. Ifan N h. 2~ anlcno ersoe oOEAL 

within the 4 hours. This places the unit in a MOw(in 
where the tris no longer applicable. This trip Fu ion 
does not_ ave to be OPERABLE below the P-8 setpoin bcause other i trip Functions provid e ce protectionp low the 
P.8 point. The 6 hours allowed to restored channel to 
OP .E status or place in trip and the 4 ad 6tional hours 
a owedtoh rMedue THERMAL POWER to below the P-8 setpoint 
we justified in Reference 7. T " 

Coesnditio apples to the OPRCPL breakter Po8sitpion (Singe 

othe r trip Functions av here icon•ebreaker los thio 
device poing The beoaer. aWlt oe channetinoperablesthe 

ioniton rabr chneus t be orestoriedrtor OPrABEsausin 

PinLE htous. of the hanerp cannot be restored hours 

staedtusreduthiTnEheA hoursRthenbel ERMtL-POWERpmust 

eiiti justified in Reference '7.  

ThenReqiredApplions havte RPbreaen Poib os teo tSingt 
allows pla cin theae.ihoecanl inoperablec n i the bpse 
conditio n e for upsto be horesto:red orn O routatus 
suvellncrtstin of th the channel s Tanno 4 res ored to j 
lii statustifithin thfe(horsc thn7E.A WRms 

beCreiiodu pies tP epoint within the nextt (hours.  

(continued) 
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BASES 

ACTIONS .)Aiini 2  (continued) 

This places the unit in a MODE where the LCO is no longer 
applicable. his Function does not have to be OPFRARIm: 
below the P.•set1int because other RTS Functions provide ' @ 
core protection below the P-8 setpoint. The Cours allowe 
o restore the channel to OPERABLE status and tfie Cf 
additional hours allowed to reduce THERMAL POWER.to below 

Sthe P setpoint are jUStTilea in Reference 7. T) 
- The Required Actions have been modified by a Note -at 

allows placing the i l}perable channel in the byvassedy•-N 
condition for up to(, wI l e performing rout 
surveillance testing of the other channels. Therhour time 
limit is justified in Reference 7.  

6 t~o~ditio appiesto Turbine Trip on LowEl0 ~Oil Pressure or on Turbine Stop Valve Closure. With one channel 
inoperable, the inoperable channel must be placed in the {\IT 
trip condition withinohours. I f laced in tne trippea z 
condition, this results in a partial trip condition I !• 
requiring only one additional channel to initiate a reactor 
trip. If the channel cannot be restored to OPERABLE status 
orplaced•intthe trip condition. thin er must b r 
below the P- setpoi within the next 4 hours. The (V hours 
allowed to place the inoperable channel in the trippe &condition and the 4 hours allowed for reducing power are justified in Reference 7.  

The Required Actions have been modified by a Note that 
allows placing the inoperable channel in the bypassed 
condition for up to 4 hours while performing routine 
surveillance testing of the other channels. The 4 hour time 
limit is justified in Reference 7.  

Condition applies to the SI Input from ESFAS reactor trip 
and the RTS Automatic Trip Logic in MODES 1 and 2. These 

\ actions address the train orientation of thp RTS fnr 
Functions. With one train inoperable. hours are allowed k(• 
to rest re the train to OPERABLE status (Required 

ion 1) or the unit must be placed in MODE 3 within the 

(continued)
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BASES 

ACTIONS 1 and .2 (continued) 

-,next 6 urs. The Completion Time of ')hours (Required 
ATionW.l) is reasonable considering that in this 
Condition. the remaining OPERABLE train is adequate to perform the safety function and given the low probability of 
an event during this interval. The Completion Time of 
6 hours (Required Action 2) is reasonable. based on 
operating experience, to reach MODE 3 from full power in an orderly manner and with allenging unit systems.  

The Required Actions have bn modified by a Note that 
allows bypassing one train up toe4Bhours for surveillance 
testing, provided the other train is OPERABLE.  

n 
Condition applies to the RTBs in MODES 1 and 2. These actions address the train orientation of the RTS for the 
RTBs. With one train inoperable. 1 hour is allowed to 
restore the train to OPERABLE status or the unit must be 
placed in MODE 3 within the next 6 hours. The Completion -IC* Time of 6 hours is reasonable, based on operating 
experience, to reach MODE 3 from full power in an orderly /Gq manner and without challenging unit systems. The 1 hour and 
6 hour Completion Times are equal to the time allowed by 
LCO 3.0.3 for shutdown actions in the event of a complete 
loss of RTS Function. Placinp the unit in MODE 3(tI-J <, 

The Required Actions have been modified by two Notes.  
Note 1 allows one channel to be bypassed for up to 2 hours 
for surveillance testing, provided the other channel is 

ERABLE. Note 2 allows one RTB to be bypassed for up to 
hours for maintenance on undervoltage or shunt tri 

EY~~chanisms if the other RTB train is OPERABLE. The hour 
me limit is justified in Reference 7. k 

Conditionn applies to the P-6 and P-1O interlocks. With 
2nevchanne inoperable for one-out-of-two or two-out-of-four (or1coi ncidence logic, the associated interlock must be verified 7-ST'F \:nh be in its required state for the existing unit condition 

(continued) 
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INSERT 

results in Action C entry while RTB(s) are inoperable

North Anna Units 1 and 2 Insert to Page B 3.3 -48 Revision 0
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BASES 

ACTIONS E (continued) 

within 1 hour or the unit must be placed in MODE 3 within 
the next 6 hours. Verifying the interlock status manually 
accomplishes the interlock's Function. The Completion Time of I hour is based on operating experience and the minimum 
amount of time allowed for manual operator actions. The 
Completion Time of 6 hours is reasonable, based on operating 
experience, to reach MODE 3 from full power in an orderly 
manner and without challenging unit systems. The I hour and 6 hour Completion Times are equal to the time allowed by 
LCO 3.0.3 for shutdown actions in the event of a complete 
loss of RTS Function.  

"Capplies to the P-7. P-8 j and P-13 
interlocks. With on vchanne7&inoperab% for one-out-of-two T•TI

o.r-or two-out-of-four coincidence logic, the associated 

SIinterlock must be verified to be in its required state for the existing unit condition within 1 hour or the unit must be placed in MODE 2 within the next 6 hours. These actions 
are conservative for the case where power level is being 
raised. Verifying the interlock status manually 
accomplishes the interlock's Function. The Completion Time of I hour is based on operating experience and the minimum 3• amount of time allowed for manual operator actions. The 
Completion Time of 6 hours is reasonable, based on operating experience, to reach MODE 2 from full power in an orderly 
manner and without challenging unit systems.  

Co nditionn applies to the RTB Undervoltage and Shunt Trip Mechanisms, or diverse trip features, in MODES 1 and 2.  With one of the diverse trip features inoperable, it must be restored to an OPERABLE status within 48 hours or the unit 
must be placed in a MODE where the requirement does not 
apply. This is accomplished by placing the unit in MODE 3 within the next 6 hours (54 hours total time) o Y ni sin I addlitional 4urx -o-r .a t- mX -aT' 

letion o urs is a reasona le time, based on operating experience, to reach MODE 3 from full power in 
an orderly manner and without challenging unit systems.  

(continued) 
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ACTIONS an . (continued) I 
Wi het R o the unt inMWE 3. th ri 
(unci is no • regg'ed to b# • ,. ne affected56* 

e feted shall not bypassd while one of the diverse features 
is inoperable except for the time required to perform 
maintenance to one of the diverse features. The allowable 
time for performing maintenance of the diverse features is 
2 hours for the reasons stated under Condition . * J ( ' 

The Completion Time of 48 hours for Required Action .1 is 15• reasonable considering that in this Condition there is one 
remaining diverse feature for the affected RTB. and one 
OPERABLE RTB capable of performing the safety function and 
given the low probability of an event occurring during this 
interval.  

With wo RTS trai ,/inoperable, no• tomatic capabiity is 
avc able to sh down the react, and immediattplant ( I 

down in a rdance w0ith LC .0.3 is requi1 .  

SURVEILLANCE The SRs for each RTS Function are identified by the SRs 
REQUIREMENTS column of Table 3.3.1-1 for that Function.  

A Note has been added to the SR Table stating that 
Table 3.3.1-1 determines which SRs apply to which RTS 
Functions.  

Note that each channel of process protection supplies both 
trains of the RTS. When testing Channel I. Train A and 
Train B must be examined. Similarly. Train A and Train B 
must be examin when testing Channel II. Channel III. and 
Channel IV . The CHANNEL CALIBRATION and 
COTs are per in a manner that is consistent with the 
assumptions used in analytically calculating the required 
channel accuracies.  
Reviewer's Note: tertain F-requencies rebac, 4-on approval"• 
topical reports In order for a licensee use these |7 

.I times. the li Ynsee must justify the Frecncies as required~l 
by the staf SER for the topical report/ 1) 

(continued)
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INSERT 

Action C would apply to any inoperable RTB trip mechanism
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BASES

SURVEILLANCE 
REQUIREMENTS 

(continued) Performance of the CHANNEL CHECK once every 12 hours ensures 
that gross failure of instrumentation has not occurred. A 
CHANNEL CHECK is normally 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 that 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 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. 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 3.3.1.2 

SR 3.3.1.2 compares the calorimetric heat balance 
calculation to the NIS channel output every 24 hours. If the calorimetric exceeds the NIS channel output by > 2% RTP.  the NIS is not declared inoperable, but must be adjusted.  
If the NIS channel output cannot be properly adjusted, the 
channel is declared inoperable.  

Two Notes modify SR 3.3.1.2. he first Note indicates tha 
the NIS channel output shal be adjusted consistent with theh 
calorimetric results i q eifr 
NIS channel output the calorimetric s. "R - The 
second Note clarifies that this Surveillance is r 
only if reactor power is > 15? RTP and that 12 hour is pt l 

(continued)
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SURVEILLANCE 
REQUIREMENTS

SR 3.3.1.2 (continued) 

allowed for performing the first 
15% RTP. At lower power levels.  
inaccurate.

Surveillance after reaching 
calorimetric data are

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 2t in any 24 hour period.  

In addition, control room operators periodically monitor 
redundant indications and a1arms 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 • 3%, the NIS channel is still OPERABLE, but must be readjusted.Y.,•..  

If the NIS channel cannot be properly readjusted, the 
channel is declared inoperable. This Surveillance is 
performed to verify the f (I) input to the overtemperature 
AT Function.  

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 , 3%.  Note 2 clarifies that the Surveillance is required only if reactor power is t V15Z RTP and that 24 hours is allowed 
for performing the first Surveillance after reaching 
P159 RTP.  
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.  

(continued)
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INSERT 

The readjustment is a recalibration of the upper and lower Power Range detectors to 
incorporate the results of the flux map.
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SURVEILLANCE 
REQUIREMENTS 

(continued)

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. V / 5ga 1> 2_os

The RTB test shall include separate verification of the 
undervoltage and shunt trip mechanisms. Independent 
verification of RTB undervoltage and shunt trip Function is 
not required for the bypass breakers. No capability is 
provided for performing such a test at power. The 
independent test for bypass breakers is included in SR 
3.3.1.14. The bypass breaker test shall (m a local 
shunt trip. A Note has been added to indicate that this 
test must be performed on the bypass breaker. _ .2> Tý al qý:i n 7serv ce2 M-643r/T-7' 

The Frequency of every 31 days on a STAGGERED TEST BASIS is 
adequate. It is based on industry operating experience.  
considering instrument reliability and operating history 
data.  

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 condition, thus preventing inadvertent 
actuation. Through the semiautomatic tester, all possible 
logic combinations. with and without applicable permissives. TýTF 
are tested for each protection function( The Frequency of 3 L4 

every 31 days on a STAGGERED TEST BASIS is aoequawe. It is > 
based on industry operating experience, considering 
instrument reliability and operating history data.  

SR 3.3.1.6 

SR 3.3.1.6 is a tk"1dbIa&Vn 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. This Surveillance is performed to 
verify the f(MI) input to the overtemperature AT Function.  

(continued)
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INSERT 1 

A successful test of the required contact(s) of a channel relay may be performed by the 
verification of the change of state of a single contact of the relay. This clarifies what is an 
acceptable TADOT of a relay. This is acceptable because all of the other required contacts 
of the relay are verified by other Technical Specifications and non-Technical Specifications 
tests at least once per refueling interval with applicable extensions.  

INSERT 2 

The local manual shunt trip of the RTB bypass shall be conducted immediately after placing 
the bypass breaker into service. This test must be conducted prior to the start of testing of 
the RTS testing or RTB maintenance.  

INSERT 3 

including operation of the P-7 permissive which is a logic function only.
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BASES 

SURVEILLANCE . (continued) ,00 t'r I> 
'4Notefiod ftZýSR 3....~ Nt sae that this 

urveilla~ce is required only if reactor power is > 50% RTP and that 13240hours is allowed for performing the first U) 
surveillance after reaching 50X RTP.  

The Frequency of 92 EFPD is adequate. It is based on industry operating experience, considering instrument 
reliability and operating history data for instrument drift.  

SR 3.3.1.7 

SR 3.3.1.7 is the performance of a COT every g92tdays. [i 
A COT is performed on each required channel to ensure the 
entire channel will perform the intended Function.  

C-72!t.A---- 1 ~et oints must be within the Allowable Values specified in T=ble3.3.1- 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.  

SR 3.3.1.7 is modified by a Note that provides a 4 hour 
delay in the requirement to perform this Surveillance for source range instrumentation when entering MODE 3 from MODE 2. This Note allows a normal shutdown to proceed without a delay for testing in MODE 2 and for a short time in MODE 3 until the RTBs are open and SR 3.3.1.7 is no longer required 
to be performed. If the unit is to be in MODE 3 with the RiBs closed for > 4 hours this Surveillance must be performed prior to 4 hours after entry into MODE 3.  

The Frequency of P-4 days is justified in Reference 7. ( 

(continued)
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INSERT 1 

Note 1 indicates that the excore NIS channels shall be adjusted if the absolute difference 
between the incore and the excore is > 3%.  

INSERT 2 

A successful test of the required contact(s) of a channel relay may be performed by the 
verification of the change of state of a single contact of the relay. This clarifies what is an 
acceptable CHANNEL OPERATIONAL TEST of a relay. This is acceptable because all of 
the other required contacts of the relay are verified by other Technical Specifications and 
non-Technical Specifications tests at least once per refueling interval with applicable 
extensions.
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(continued) 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. 4 -,s > { O The Frequency is modified by a Note that allows this 

rveillance to be satisfied if it has been performed within 
20 days of the Frequencies prior to reactor startup and 0 

four hours after reducing power below P-10 and P-6. The Frequency of "prior to startup" ensures this surveillance is performed prior to critical operations and applies to the 
source. intermediate and power range low instrument 
channels. The Frequency of Mhours after reducing power below P-la" (applicable to intermediate and power range low channels) and "4 hours after reducing power below P-6" 
(applicable to source range channels) allows a normal 
shutdown to be completed and the unit removed from the MODE 
of Applicability for this surveillance without a delay to 
perform the testing required by this surveillance. The 
Frequency of every 92 days thereafter applies if the 
remains in the MODE of Applicability after the initi al i a.., performances of prior to reactor startup and our hours , 
after reducing power below P-10 or P-k. The MODE of Applicability for this surveillance is < - u tor t r range low and intermediate range channels and < P-6 for the source range channels. Once the unit is in MODE 3. this surveillance is no~l-_r rmdd-,,, If power is to be •,-tot ,4 •Z A rS 
maintained < P-. or < P-6 for more than 4 hours. *en the 
testing required by this surveillance must be Derformed 
prior to the expiration of the iM '. our hours 

crreasonable timgto complete the required te5"-i -or-ý pa 
the unit in a MODE where this surveillance is no longer a,, i required. This test ensures that the NIS source.  
intermediate, and power range low channels are OPERABLE prior to taking the reactor critical and after reducing 12.  

6- n _ licable ME P10 or c >4 hour.  

C-9j T I>f

F

2

SR 3.3.1.9 is the performance of a TADOT and is performed 2 09o.  every g92:bdays, as justified in Reference 7. to 

(continued)
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ITS 3.3.1, RTS INSTRUMENTATION 

INSERT 1 

A successful test of the required contact(s) of a channel relay may be performed by the 
verification of the change of state of a single contact of the relay. This clarifies what is an 
acceptable CHANNEL OPERATIONAL TEST of a relay. This is acceptable because all of 
the other required contacts of the relay are verified by other Technical Specifications and 
non-Technical Specifications tests at least once per refueling interval with applicable 
extensions.  

INSERT 2 

Verification of the SR is accomplished by observing the permissive annunciator windows of 
the Main Control board.  

INSERT 3 

The performance of the SR is not required if it has been performed within the 92-day 
frequency with the unit operating above the MODE of applicability for the Source Range, 
Intermediate Range and Power Range (Low Setpoint) functions.  

INSERT 4 

The SR is required to be performed on Unit 2 only.  

INSERT 5 

A successful test of the required contact(s) of a channel relay may be performed by the 
verification of the change of state of a single contact of the relay. This clarifies what is an 
acceptable TADOT of a relay. This is acceptable because all of the other required contacts 
of the relay are verified by other Technical Specifications and non-Technical Specifications 
tests at least once per refueling interval with applicable extensions.

North Anna Units I and 2 Insert to Page B 3.3 - 55 Revision 0
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RTS Instrumentation 
B 3.3.1 

BASES 

SURVEILLANCE SR 3.3.1.9 (continued) 
REQUIREMENTS 

The SR is modified by a Note that excludes verification of 
setpoints from the TADOT. Since this SR applies to RCP 
undervoltage and underfrequency relays. setpoint 
verification requires elaborate bench calibration and is accomplished during the CHANNEL CALIBRATION.  

SR 3.3.1.10 
A CHANNEL CALIBRATION is performed every 618ý 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.  

CHANNEL CALIBRATIONS must be performed consistent with the 
assumptions of the unit specific 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.  

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.  

SR 3.3.1.10 is modified by a Note stating that this test shall include verification that the time constants are 
adjusted to the prescribed values where applicable.  

SR 3.3.1.11 

SR 3.3.1.11 is the performance ol a CHANNEL CALIBRATION. as 
described in SR 3.3.1.10. every j18i months. This SR is modified by a Note stating that neutron detectors are 
excluded from the CHANNEL CALIBRATION. The CHANNEL 
CALIBRATION for the power range neutron detectors consists 
of a normalization of the detectors based on a power 
calorimetric and flux map performed above 15% RTP. The 
CHANNEL CALIBRATION for the source range and intermediate 
range neutron detectors consists of obtaining the detector 

(continued)
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RTS Instrumentation 
B 3.3.1 

BASES 

SURVEILLANCE SR 3.3.1.11 (continued) 
REQUIREMENTS 

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 &a month 
Frequency is based on the need to perform this.Surveillance 
under the conditions that apply during a "gM-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 018$ month Frequency. 0 

SR 3.3.1.12 

SR 3.3.1.12 is the performance of a CHANNEL CALIBRATION. as 
described in SR 3.3.1.10. ever months. I 

a Noe S fng at i tes s-a Include 
Iverified ion of the JCS resi stan temperatur detector 
I(RTD Yass looy owrae 
This test will verify the rate lag compensation for flow 
from the core to the RTDs.  

The Frequency is justified by the assumption of an 18 month 
calibration interval in the determination of the magnitude 
of equipment drift in the setpoint analysis.  

SR 3.3.1.13 

SR 3.3.1.13 is the performance of a COT of RTS interlocks -Fs'r1_ 
every $18ý months. 40 

The Frequency is based on the known reliability of the -7 
interlocks and the multichannel redundancy available, and 
has been shown to be acceptable through operating 
experience.  

(continued)
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ITS 3.3.1, RTS INSTRUMENTATION 

INSERT 1 

Whenever a sensing element is replaced, the next required CHANNEL CALIBRATION of 
the resistance temperature detector (RTD) sensors is accomplished by an inplace cross 
calibration that compares the other sensing elements with the recently installed sensing 
element.  

INSERT 2 

A successful test of the required contact(s) of a channel relay may be performed by the 
verification of the change of state of a single contact of the relay. This clarifies what is an 
acceptable CHANNEL OPERATIONAL TEST of a relay. This is acceptable because all of 
the other required contacts of the relay are verified by other Technical Specifications and 
non-Technical Specifications tests at least once per refueling interval with applicable 
extensions.

North Anna Units 1 and 2 Insert to Page B 3.3 - 57 Revision 0
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RTS Instrumentation 
B 3.3.1

BASES

SURVEILLANCE 
REQUIREMENTS 

(continued)

SR 3.3.1.14 

SR 3.3.1.14 is the performance of a TADOT of the Manual 
Reactor Trip. RCP Breaker Position, and the SI Input from 7-.T.P ESFAS.yThis TADOT is performed every 1 months. The test J , shall independenly verify the OPRILITY or-the 
undervoltage and shunt trip mechanisms for the Manual 
Reactor Trip Function for the Reactor Trip Breakers and Reactor Trip Bypass Breakers. The Reactor Trip Bypass r r-j, Breaker test shall include testing of the automatic r 
undervoltage trip.

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.  

SR 3.3.1.15 is the performance of a TADOT of Turbine Trip 7-n712o

e ic s uveii ce n ot required i i h2asht N p2e rueardw 1hn the previous 31 days. Verification of t .heA 'ýagpo1int does not have to be performed for this Surveillance. Performance of this test will ensure that the turbine trip Function is OPERABLE nror to a ing 
tormust t efore perfo or to e~re-' -•T

SR 3.3.1.16 

SR 3.3.1.16 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 Manualc: •WI (Ref. 6). Individual 
component response times are no modeled in the analyses.  

(continued)
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ITS 3.3.1, RTS INSTRUMENTATION 

INSERT 1 

A successful test of the required contact(s) of a channel relay may be performed by the 
verification of the change of state of a single contact of the relay. This clarifies what is an 
acceptable TADOT of a relay. This is acceptable because all of the other required contacts 
of the relay are verified by other Technical Specifications and non-Technical Specifications 
tests at least once per refueling interval with applicable extensions.  

INSERT 2 

prior to exceeding the P-8 interlock whenever the unit has been in MODE 3.
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RTS Instrumentation 
B 3.3.1 

BASES 

SURVEILLANCE SR 3.3.1.16 (continued) 
REQUIREMENTS 

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 

OFSAR 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 overlapping tests such that the entire response 
time is measured.  

As app op iate. each channel's response must be verified 
every F.5months 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 
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 3.3.1.16 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 5eneratiLj an I4I•ECT-( 
appropriate detector input signal. 'LExcluding the detectors" 
is acceptable because the principles of detector operation 
ensure a virtually instantaneous response.  

REFERENCES 1. (FSAR. Chapter 170.  

2.® FSAR. Chapter &6t.  

3G0 FSAR, Chapter $15G.  

4. IEEE-279-1971.  

(continued) 
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INSERT 

Response of neutron flux signal portion of the channel time shall be measured from the 
detector or input of the first electronic component in the channel.
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RTS Instrumentation 
B 3.3.1

BASES

REFERENCES 
(continued) 5.  

6.  

7.  

8.

WOG STS

10 CFR 50.49.  

RTS/ESFAS Setpoi nt Methodol ogy Stdy zrcn-c ?Ce+4-1 

WCAP-10271-P-A. Supplement 2. Rev. 1. June 1990. 'ý vJC4ýP- q-3 33-P-A 

hicl Requirements Manua-, ion e.  ()0
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JUSTIFICATION FOR DEVIATIONS 
ITS 3.3.1 BASES, RTS INSTRUMENTATION 

1. The brackets have been removed and the proper plant specific information/value has been 
provided.  

2. Changes are made (additions, deletions, and/or changes) to the ISTS, which reflect the 
plant specific nomenclature, number, reference, system description, analysis, or licensing 
basis description.  

3. Editorial change made for enhanced clarity or to be consistent with the ISTS Writers 
Guide.  

4. TSTF - 111, Revision 6, modifies the Bases of ISTS SR 3.3.1.16 with an allowance 
which permits the elimination of periodic protection channel response time tests by using 
allocated signal processing and actuation logic response times in the overall verification 
of the protection system channel response time. To incorporate this allowance, an 
evaluation must be performed that confirms that WCAP - 14036 - P, Revision 1, 
"Elimination of Periodic Protection Channel Response Time Tests," and WCAP-13632
P-A, Revision 2, "Elimination of Pressure Sensor Response Time Testing Requirements" 
are applicable to North Anna. Such an evaluation has not been performed. Therefore, the 
allowance is not incorporated into the ITS SR 3.3.1.16 Bases.  

5. Information or requirements have been moved from the CTS Specifications to the ITS 
Bases. No change in technical intent is made with this movement.  

6. This bracketed requirement/information is deleted because it is not applicable to North 
Anna. The following requirements are renumbered, where applicable, to reflect this 
deletion.  

7. The criteria of the NRC Final Policy Statement on Technical Specifications 
Improvements have been included in 10 CFR 50.36(c)(2)(ii). Therefore, references in the 
ISTS Bases to the NRC Final Policy Statement are revised in the ITS Bases to reference 
10 CFR 50.36.  

8. A clarifying statement is made in the Bases for the Actions. This statement is consistent 
with the statement made in Section 3.3.2 Actions Bases. This change provides for the 
Required Channels in Table 3.3.1-1, which specify a division (i.e. per loop, per S/G, etc.) 
may be entered separately for each division. This allowance would also apply to the 
Condition within the Specifications. This allowance is assumed in the CTS requirements.  
This is acceptable because the Specifications are constructed with this allowance and a 
clarifying statement is need in the Bases.  

9. Changes are made to reflect those changes made to the ISTS. The following 
requirements are renumbered or revised, where applicable, to reflect the changes.  

10. Changes are made to reflect plant-operating practices. The ISTS Bases makes the 
statement for function 3 that only shutdown banks may withdrawn in MODES 3, 4, or 5.
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JUSTIFICATION FOR DEVIATIONS 
ITS 3.3.1 BASES, RTS INSTRUMENTATION 

This statement is incorrect. The statement is modified to reflect that in MODE 3 control 
banks may also be withdrawn. MODE 3 requirements exist until Kff reaches the value of 
0.99. This can only be achieved with the withdrawal of the control banks for startups 
with normal boron concentrations.  

11. The ISTS Bases for function 4 states, "The NIS intermediate range detectors do not 
provide an input to control systems." The next statement specifies, "Note that this 
Function also provides a signal to prevent automatic and manual rod withdrawal prior to 
initiating a reactor trip." This is a control function provided by the Intermediate Range 
Instrumentation. Therefore, the first statement quoted is incorrect and has been 
eliminated.  

12. The ISTS Bases makes the statement for function 4, Intermediate Range Nuclear Flux, 
that only shutdown banks may withdrawn in MODES 3, 4, or 5. This statement is 
incorrect and is modified. In MODES 3, 4, and 5, the reactor protective function is not 
provided the Source Range Instrumentation channels, not the Intermediate Range 
Instrumentation.  

13. The ISTS Bases for functions 14 and 15 state that the Main Feedwater System is only in 
operation in MODES I and 2. The discussion goes on to state that the Auxiliary 
Feedwater System (AFW) provides feedwater to the SGs during normal startups and 
shutdowns. These statements are incorrect for North Anna. Main Feedwater is supplied 
by electric Main Feedwater (MF) Pumps, and these pumps are not dependent on main 
steam pressure to operate. Either MF or AFW may supply feedwater to the SGs in 
MODE 3. The Bases are modified to reflect the North Anna design.  

14. The Bases for the P-7 interlock state that this Function does not have to be OPERABLE 
in MODES 2, 3, 4, 5, and 6, because the interlock performs its Function when power 
level drops below 10% power, which is in MODE 1. This statement is incorrect because 
the P-7 interlock functions above and below the nominal 10% setpoint. The statement is 
modified to state that below MODE 2 or higher, the function is in the required state 
because the power is below 10%, which is in MODE 1. This accurately reflects the 
function provided by the P-7 interlock.  

15. For North Anna design, the P-8 function provides the interlock functions described in the 
ISTS as being performed by the P-9 function. The Bases are revised to accurately 
describe the P-8 function and the discussion of the P-9 function is eliminated. ISTS 
functions d and e are re-lettered.  

16. General statements about parameters listed in the Signal Process Control and Protection 
System section are not applicable to North Anna. These general statements do not add 
significant information in describing the North Anna design and are deleted.
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JUSTIFICATION FOR DEVIATIONS 
ITS 3.3.1 BASES, RTS INSTRUMENTATION 

17. TSTF - 135 provides an insert for the Source Range Neutron Flux function in the 
Applicable Safety Analyses, LCO, and Applicability section of the Bases. This insert 
states, "are addressed in LCO 3.3.9, 'Boron Dilution Protection System (BDPS),'for 
MODES 3, 4, or 5 and LCO 3.9.3, 'Nuclear Instrumentation,' for MODE 6." The plant 
does not utilize BDPS instrumentation channels for boron dilution event protection, but 
relies on the isolation of unborated water sources that could dilute the RCS inventory.  
Therefore, the reference to LCO 3.3.9 is not appropriate and is deleted.
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ESFAS Instrumentation 
B 3.3.2 

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 and 
instrumentation: provide a measurable electronic 
signal based on the physical characteristics of the 
parameter being measured: 

"* Signal processing equipment including analog 
protection system. field contacts, and protection 
channel sets: provide signal conditioning. bistable 
setpoint comparison, process algorithm actuation.  
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 
shutdownor engineered safety feature (ESF) actuation 
in accordance with the defined logic and based on the 
bistable 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 four. 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, 
which are assumed to occur between calibrations statistical 
allowances are provided in thenrp_5etpoin dAllowable () 

(continued) 
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ITS 3.3.2, ESFAS 

INSERT 

The Allowable Value in conjunction with the trip setpoint and LCO establishes the threshold 
for ESFAS action to prevent exceeding acceptable limits such that the consequences of 
Design Basis Accidents (DBAs) will be acceptable. The Allowable Value is considered a 
limiting value such that a channel is OPERABLE if the setpoint is found not to exceed the 
Allowable Value during the CHANNEL OPERATIONAL TEST (COT). Note that, although a 
channel is "OPERABLE" under these circumstances, the ESFAS setpoint must be left 
adjusted to within the established calibration tolerance band of the ESFAS setpoint in 
accordance with the uncertainty assumptions stated in the referenced setpoint 
methodology, (as-left criteria) and confirmed to be operating within the statistical allowances 
of the uncertainty terms assigned.
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ESFAS Instrumentation 
B 3.3.2 

BASES 

BACKGROUND Field Transmitters or Sensors (continued) 
Values_. The OPERABILITY of eeach trannsmitter or ~sensor -n 

Fb eaiuat•wne is Ms ound c Hratlonlt ar••-• 
cor ar ngainst it t ocun edcceptanc ri ter.  

TST 

Signal Processing Eguioment 

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 signal conditioning. comparable 
output signals for instruments located on the main control 
board, and comparison of measured input signals with 
setpints established by safety analyses. These setpoints 0_ 
are deie- in FSAR, Chapter t (Ref. 1). Chapter * 
(Ref. 2). and Chapterel5 ( Ref. 3). If the measure value 
of a unit parameter exceeds the predetermined setpoint. an 
output from a bistable is forwarded to the SSPS for 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 unit parameters provide input only to the 
SSPS. while others provide input to theSSPS. the main 
control board, the unit computer. and one or more control 
systems.  

Generally, if a parameter is used orly input in;:t/o the SSP 
arotection circuits, ree channels with a two-out-of-three 
ogic are sufficien to provide the required rliability and 

redundancy. IfT channel fails in a direthion that would 
not result in anartial Function trip. th Function is still 
OPERABLE with two-out-of-two logic. one channel fails 
such that a ~artial Function trip occ s( a trip will not occur and~n Function is still OPEP ALE with a one-out-ofttwo logi // 

Gene ll~y. if a parameter is us~ for input to the SSPS 
agntrol function. four ch~anu Is with a two-out-of-foy 

I, ic are sffiin opode the required rel iabi 1 y and 
•edundancy The crut tb able to withstand •th an 
•input failure to the co ~~ol system. which may th• require 
the protect ion funct i o~ act"uation. and a si ng~le •ai Iure i n 
the other channels D Fwvidigtepotection f 'ition 

(continued)
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INSERT 

is determined by either "as-found" calibration data evaluated during the CHANNEL 
CALIBRATION or by qualitative assessment of field transmitter or sensor, as related to the 
channel behavior observed during performance of the CHANNEL CHECK.
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ESFAS Instrumentation 
B 3.3.2 

BASES 

BACKGROUND Signal Processing Eauioment (continued) 

actuation. ýAgain. a single ilure will nei r causei 
verevent protection f tio ,3 

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.  

(1A_ eýiit Al lowable ValuesV?4-•, i 5SF4S 5e_+p4,•, In 4 sS• 

he Trip $tpoints are'the nominal values at whiph the S 
)bistabl$ are set. Any bistable s considered a be 
ropeyly adjusted ihen the "as eft" value i within the 
and for CHANNELAIBRATION atcuracy.  

The rip~ t ints used in the bistables are~s• te a 'f • s of A • -in Reference 2. The selection of 
these 0ripetpoints 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 
(R~e~f. 5), the .Allowable Values specifie "tTF •'F• 33.2_1.injhe -accma~•n LCO" are conservativeT-jq 

with respect to the analtical limits. tai escription of the met'"xo ylgyuse T~~a uat. the Trij 
Setpoints./ ncluding their/e icit unce ainties, is/ 
•roided Jh the "RTS/ESFA,9 Setpoint Met ~dlogy StudY 

(Reof. 6) .h acua noinal Trip Set ~int entered nto the 

istabl is more conse ative'than th specified y the Allowale Value to aco unt for chang nraomteuret 

errors detectable by COT. One ex ple of suc a change in meas temet error is/dri ft during surveill nce interval .  
If te measured set ~int does not •xceed the )llowable 
V al .. the bistabl• is nsdr OEPBF-

Setpoints •cr~pn t . llowable Value ensure, that I:,,€•TT• 

the consequences of Design Basis Accidents (DBAs) will be L.,-fie 3A- ,! 
acceptable, providing the unit is operated from within the 
LCOs at the onset of the DBA and the equipment functions as " 
designed.  

(continued)
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INSERT 

A detailed description of the methodology used to calculate the Allowable Value and ESFAS 
setpoints including their explicit uncertainties, is provided in the unit specific setpoint 
methodology study (Ref. 6) which incorporates all of the known uncertainties applicable to 
each channel. The magnitudes of these uncertainties are factored into the determination of 
each ESFAS setpoint and corresponding Allowable Value. The nominal ESFAS setpoint 
entered into the bistable is more conservative than that specified by the Allowable Value to 
account for measurement errors detectable by the COT. The Allowable Value serve as the 
Technical Specification OPERABILITY limit for the purpose of the 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 bistable is considered OPERABLE.  

The ESFAS setpoints are the values at which the bistables are set and is the expected 
value to be achieved during calibration. The ESFAS setpoint value ensures the safety 
analysis limits are met for the surveillance interval selected when a channel is adjusted 
based on stated channel uncertainties. Any bistable is considered to be properly adjusted 
when the "as-left" setpoint value is within the band for CHANNEL CALIBRATION 
uncertainty allowance (i.e., calibration tolerance uncertainties). The ESFAS setpoint value 
is therefore considered a "nominal" value (i.e., expressed as a value without inequalities) for 
the purposes of the COT and CHANNEL CALIBRATION.
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ESFAS Instrumentation 
B 3.3.2 

BASES 

BACKGROUND (T Set nt• •Ilowable Values (continued) 

Each channel can be tested on line to verify that the signal 
processing equipment and setpoint accuracy is within the 
specified allowance requirements of( Once a eT nca 
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.  

T-e Trip Se ints and'Allowable Value listed in 
Table 3.3.1-1 are based the method ogy described 
Referenc 6. which inco rates all o the known 
uncerta&ties applicab ý for each ch nel. The magn udes 
of the uncertaintie are factored nto the determ* ation 3Sý 
of ea Trip Setpoin1n. All field nsors and signato processing equipmon for these cha nels are assume• to 

ope rate wi thin the l11owances of l~ese uncertai nty 

magnitudes. /' " 

Solid State Protection System 

The SSPS equipment is used for the decision logic processing 
of outputs from the signal processing equipment bistables.  
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.  

The SSPS performs the decision logic for most ESF equipment 
actuation; generates the electrical output signals that 
initiate the required actuation; and provides the status.  
permissive, and annunciator output signals to the main 
control room of the unit.  

The bistable outputs from the signal processing equipment 
are sensed by the SSPS equipment and combined into logic 
matrices that represent combinations indicative of various 

(continued)
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BACKGROUND Solid State Protection System (continued) 

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.  

Each SSPS train 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 of ESF components is accomplished through 
master and slave relays. The SSPS energizes the master 
relays appropriate for the 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.  L Reviewer's Note: No unit ESFAS incorporateall of the 
Functions listed able 3.3.2-1. In some ses (e.g., 
Containment Pr re-High 3. Function 2. the table 
reflects sev al different implementati of the same 
Function. ypically. only one of thes implementations are 
used at specific unit.  

(continued) 
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APPLICABLE 
SAFETY ANALYSES, 
LCO. AND 
APPLICABILITY

Each of the analyzed accidents can be detected by one or 
more ESFAS Functions. One of the ESFAS Functions is the 
primary actuation signal for that accident. An ESFAS 
Function may be the primary actuation signal for more than 
one type of accident. An ESFAS Function may also be a 
secondary, or backup. actuation signal for one or more other 
accidents. For example. Pressurizer Pressure--Lowis a Lb 
primary actuation signal for small loss of coolant accidents 
(LOCAs) and a backup actuation signal for steam line breaks 
(SLBs) outside containment. Functions such as manual 
initiation, not specifically credited in the accident safety 
analysis. 'are qualitatively credited in the safety analysis 
and the NRC staff approved licensing basis for the unit.  
These Functions may provide protection for conditions that 
do not require dynamic transient analysis to demonstrate 
Function performance. These Functions may also serve as 
backups to Functions that were credited in the accident 
analysis (Ref. 3).  

The LCO requires all instrumentation performing an ESFAS I o, -TSTF 
Function to be OPERABLE. Failure of any instrument renders -3!5s 
the affected channel(s) inoperable and reduces the 
reliability of the affected Functions.

The LCO generally requires OPERABILITY of four or three 
channels in each instruentation function and two channels 
in each logic and manual initiation function. The 
two-out-of-three and the two-out-of- four configurations 
allow one channel to be tripped Iuring maintenance or 
testing without causing an ESFAS initiation. Two logic or 
manual initiation channels are required to ensure no single 
random failure disables the ESFAS.

7 r" S ýSd'

The required channels of ESFAS instrumentation provide unit 
protection in the event of any of the analyzed accidents.  
ESFAS protection functions are as follows: 

1. Safety Iniection 

Safety Injection (SI) provides two primary functions: 

1. *Primary side water addition to ensure maintenance 
or recovery of reactor vessel water level 
(coverage of the active fuel for heat removal.  
clad integrity, and for limiting peak clad 
temperature to < 2200°F): and 

(continued)
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A channel is OPERABLE with a trip setpoint value outside its calibration tolerance band 
provided the trip setpoint "as-found" value does not exceed its associated Allowable Value 
and provided the trip setpoint "as-left" value is adjusted to a value within the calibration 
tolerance band of the Nominal Trip Setpoint. A trip setpoint may be set more conservative 
than the Nominal Trip Setpoint as necessary to response to unit conditions.
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1. Safety Injection (continued) 

2. Borat to sure recovery and maintenance of 

These functions are necessary to mitigate the effects 
of high energy line breaks (HELBs) both inside and 
outside of containment. The SI signal is also used to 
initiate other Functions such as: 

* Phase A Isolation; 
* Cont k nt Pur e/ ation:) 

* Reactor Trip: 

* Turbine Trip; 

• Feedwater Isolation 

"* Start of ot rive auxiliary feedwater (AFW) 
pumps: 

"* Control room ventilation isolation: and 

Enabling automatic switchover of Emergency Core 
Cooling Systems (ECCS) suction to containment 
sumLp.  

These other functions ensure: 

"* Isolation of nonessential systems through 
containment penetrations: 

"* Trip of the turbine and reactor to limit power 
generation: 

"* Isolation of main feedwater (MFW) to limit 
secondary side mass losses: 

"* Start of AFW to ensure secondary side cooling capability; 

"* Isolation of the control room to ensure 
habitability; and

(continued)
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APPLICABLE 1. Safety Injection (continued) 
SAFETY ANALYSES.  
LCO. and Enabling ECCS suction from the refueling water 
APPLICABILITY storage tank (RWST) switchover on-low low RWST 

level to ensure continued cooling via use of the 
containment sump.  

a. Safety Injection-Manual Initiation 

The LCO requires one channel per train to be 
OPERABLE. The operator can initiate SI 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 the Manual Initiation Function 
ensures the proper amount of redundancy is 
maintained in the manual ESFAS actuation 
circuitry to ensure the operator has manual ESFAS 
initiation capability.  

Each channel consists of one o the 
interconnecting wiring to the actuation lo ic 
cabinet. Each ýs o oactuates both trains. - ''ý 

This configuration aoes not allow testing at 
power.  

b. Safety Injection-Automatic Actuation Loqic and 
Actuation Relays 

This LCO requires two trains to be OPERABLE.  
Actuation logic consists of all circuitry housed 
within the actuation subsystems, including the 
initiating relay contacts responsible for 
actuating the ESF equipment.  

Manual and automatic initiation of SI must be 
OPERABLE in MODES 1. 2. and 3. In these MODES, 
there is sufficient energy in the primary and 
secondary systems to warrant automatic initiation 
of ESF systems. Manual Initiation is also 
required in MODE 4 even though automatic 
actuation is not required.Ti T tIis iME7e, 
adequate time is available to manually actuate 
required components in the event of a DBA. but 

(continued)
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Automatic actuation logic and actuation relays must be OPERABLE in MODE 4 to support 
system manual initiation.
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b. Safety Injection-Automatic Actuation Logic and 
Actuation Relays (continued) 

because of the large number of components 
actuated on a SI. actuation is si lified by the 
use of the manual actuation push 0ton•: .ZTnqes) 

rAutomati$ actuation gic and acdation re s 
(,must bOPERABLE i MODE 4 to Wport sys;m 

•.v•,jnual in*iiation. I

These Functions are not required to be OPERABLE 
in MODES 5 and 6 because there is adequate time 
for the operator to evaluate unit conditions and 
respond by manually starting individual systems.  
pumps, and other equipment to mitigate the 
consequences of an abnormal condition or 
accident. Unit pressure and temperature are very 
low and many ESF components are administratively 
locked out or otherwise prevented from actuating 
to prevent inadvertent overpressurization of unit 
systems.  

c. Safety Injection-Containment Pressure-High ) 

This signal provides protection against the 
following accidents: 

* SI.B inside containment; 

* LOCA: and 

* Feed line break inside containment.  

Containment Pressure-High 01provides no input to 
any control functions. Thus, three OPERABLE 
channels are sufficient to satisfy protective 
requirements with a two-out-of-three logic. The 
transmitters (d/p cells) and electronics are 
located outside of containment with the sensing 
line (high pressure side of the transmitter) 
located inside containment.  

Thus, the high pressure Function will not 
experience any adverse environmental conditions 
and the•rrip~etpoint reflects only steady state 
instrument uncertainties.  

(continued)
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c. Safety Injection-Containment Pressure-Hiqh(b 
(continued) 

Containment Pressure--Hi gh (?must 'be OPERABLE in 
MODES 1, 2. and 3 when there is sufficient energy 
in the primary and secondary systems to 
ressurize the containment following a pipe 
reak. In MODES 4. 5. and 6. there is 

insufficient energy in the primary or secondary 
systems to pressurize the containment.  

d. Safety Injection-Pressurizer Pressure-LowgK 

This signal provides protection against the 
following accidents: 

"* Inadvertent opening of a steam generator 
(SG) relief or safety valve: 

"* SLB: 

"* A spectrum of rod cluster control assembly 
ejection accidents (rod ejection); 

"* Inadvertent opening of a pressurizer relief 
or safety valve: 

"* LOCAs: and 

* SG Tube Rupture.

dO4fttection fu ftions: input t the 
Pressure ,trol System. r ctor 

SI. Therfore, the actua n logic 
le toxfthstand both an put faiI e e 
sytem. which may t require /ncionacuatio. and a si )ge / 
the othe r chan jls ro idi .t • / .-- .'l 
f nction a ion.• Tuv'.•- • 
ianne s are requi red to saIsf--Yt 01 
ts with a two-out-of-• I 1oc. _ I vededicated protection and contol "•• 

hn y three protection channels are . 4mv, 
:o satisfy the protective requirements. 5,101 "-FI;•s'

(continued)
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APPLICABLE 4. Safety Injection-Pressurizer Pressure-Low 
SAFETY ANALYSES. (continued) 
LCO, and 
APPLICABILITY The transmitters are located inside containment.  

with the taps in the vapor space region of the 
pressurizer. and thus possibly experiencing 
adverse environmental conditions (LOCA, SLB 
inside coqainment. rod ejection). Therefore, 
thekYrip Aetpoint reflects the inclusion of both 
steady state and adverse environmental instrument 
uncertainties.  

This Function must be OPERABLE in MODES 1. 2.  
and 3 (above P-11) to mitigate the consequences 
of an HELB inside containment. This signal may 
be manually blocked by the operator below the 
P-11 setpoint. Automatic SI actuation below this 
pressure setpoint is then pqrfrmed by the 
Containment Pressure-High(o signal.  

This Function is not required to be OPERABLE in 
MODE 3 below the P-11 setpoint. Other ESF 
functions are used to detect accident conditions 
and actuate the ESF systems in this MODE. In 
MODES 4. 5. and 6. this Function is not needed 
for accident detection and mitigation.  

Sa v niection-Steam Line Wessure 

(1) Steam Li Pressureo4ow 
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Inadvertent opelping of an relief or LLL 

t t t 

0 s I S.  
f t t t 
f t t t 

f t t t 

an SG safety valve.  

Steam Line Pressure-Low vides no input 
to any control functions Thus. three 

f t t t 
OPERABLE channels on e steam line are 
su fl cl t to satisfy he protective 

(continued)
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(1) Steam Line Pressure--lw (continued) 

requirements with two-out-of-three logic 
on each steam lii.  
With the tran itters typically located 
inside the eam tunnels, it is possible 
for them t experience adverse 
enviro tal conditions during a secondary 
side br k. Therefore, the Trip Setpoint 
refle s both steady state and adverse 
envi nmental instrument uncertainties.  

s Function is anticipatory in nature d 
as a typical lead/lag ratio of 50/5.  

Steam Line Pressure-Low must be OPE LE 
in MODES 1. 2, and 3 (above P-11) en a 
secondary side break or stuck ope valve 
could result in the rapid depre urization 
of the steam lines. This sign may be 
manually blocked by the oper or below the 
P-11 setpoint. Below P-11. eed line break 
is not a concern. Inside ntainment SLB 
will be terminated by aut atic SI 
actuation via Containme Pressure-High 1, 
and outside containme SLB will be 
terminated by the Ste Line 
Pressure-Negative e-High signal for 
steam line isolati . This Function is not 
required to be OP LE in MODE 4. 5. or 6 
because there is insufficient energy in the 
secondary side f the unit to cause an 
accident.  

®• /Steam Line Pressure-High Differential 
Pressure Between Steam Lines 

Steam Line Pressure-High Differential 
Pressure Between Steam Lines provides 
protection against the following accidents: 

"* SLB: 

"* Feed line break: and

(continued)
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rSteam Line Pressure-High Differential 
Pressure Between Steam Lines (continued) 

* Inadvertent opening of an SG relief or 
an SG safety valve.  

Steam Line Pressure-High Differential S~Pressure Between Steam Lines provides no 

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

- With the transmitters 6 I0 e 
&jo*/)the steam is possib e -,r=e
tforhem to experience aaverse 

environmental condi lions during an SLB 
event. . .heirripoetpoint 

(ASI'jT re1 lecsi steady state n 
<EU E •instrument uncertainties.  
Steam line high differential pressure must 
be OPERABLE in MODES 1. 2. and 3 when a 
secondary side break or stuck open valve 
could result in the rapid depressurization 
of the steam line(s). This Function is not 
required to be OPERABLE in MOOE 4. 5. or 6 
because there is not sufficient energy in 
the secondary side of the unit to cause an 
accident.

f. g. Safety Iniection-High Steam Flow in Two Steam 
Lines Coincident With T__-Low Low or Coincident 
With Steam Line PressureZ-Low 

These Functions Cl.f and 1.g) provide protection 
against the following accidents: 

"* SLB: and 

"* the inadvertent opening of an SG relief or 
an SG safety valve.  

Two steam line flow channels per steam line are 
required OPERABLE for these Functions. The steam 
line flow channels are combined in a one-out-of

(continued)
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APPLICABLE f. g. Safety In.iection-High Steam Flow in Two Steam 
SAFETY ANALYSES. Lines Coincident With T, -Low Low or Coincident 
LCO. and With Steam Line Pressure--Low (continued) 
APPLICABILITY 

two logic to indicate high steam flow in one 
steam line. The steam flow transmitters provide 
control inputs, but the control function cannot 
cause the events that the Function must protect 
against. Therefore. two channels are sufficient 
to satisfy redundancy requirements. The 
one-out-of-two configuration allows online 
testing because trip of one high steam flow 
channel is not sufficient to cause initiation.  
High steam flow in two steam lines is acceptable 
in the case of a single steam line fault due to 
the fact that the remaining intact steam lines 
will pick up the full turbine load. The 
increased steam flow in the remaining intact 
lines will actuate the required second high steam 
flow trip. AdLitional protection is provided by 
Function 1.e.W. High Differential Pressure 
Between Steam Lines.  

One channel of T,,. per loop and one channel of 
low steam line pressure per steam line are 
required OPERABLE. For each parameter, the 
channels for all loops or steam lines are 
combined in a logic such that two channels 
triwppewill cause a trip for the parameter. 4) 

Three p or;orues.Dehe low steam line 9 
pressure channels are c in two-out-of
three logic. Thus. the Function trips on 
one-out-of-two high flow in any two-out-of-three 
steam lines if there is one-out-of-one low low 
T trip in any two-out-of-three RCS loops, or if 

. there is a one-out-of-one low pressure trip in 
any two-out-of-three steam lines. Since the 
accidents that this event protects against cause 
both low steam line pressure and low low T 
provision of one channel per loop or steamiT ine 
ensures no single random failure can disable both 
of these Functions. The steam line pressure 
channels provide no control inputs. The T,, 
channels provide control inputs, but the control 
function cannot initiate events that the Function 
acts to mitigate.  

(continued) 
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APPLICABLE f. g. Safety Iniection-High Steam Flow in Two Steam 
SAFETY ANALYSES. Lines Coincident With T.--Low Low or Coincident 
LCO. and With Steam Line Pressure-Low (continued) 
APPLICABILITY 

The Allowable Value for high steam flow is a 
linear function that varies with 1 1.  
The function is a 6P corresponding to of full -
steam flow between 0% and 20Z load to f /j 
full steam flow at 100% load. The nomina trip 
setpoint is similarly calculated.  

With the transmitters 11 located i nsi de___ e 
the containment (T.,) or pne 
(High Steam Flow). it is possible for themmno t5 lJ 
experience adverse steady state environmental 

nditions durin an SLB event. tT E ,ghe 
ri Apetpq ref ects steady state<AW 

&All O~yrm evi ins rument uncertainties.  

This Function must be OPERABLE in MODES 1. 2.  
and 3 (above P-12) when a secondary side break or 
stuck open valve could result in the rapid 
depressurization of the steam line(s). This 
signal may be manually blocked by the operator 
when below the P-12 setoint. Above P-12. this 
Function is automatical1y unblocked. This 
Function is not required OPERABLE below P-12 
because the reactor is not critical, so (j)line ( 0 
break is not a concern. SiQB may be addressed by 
Containment Pressure High al(inside containment) (3) 
or by High Steam Flow in Two Steam Lines 
coincident with Steam Line Pressure-Low, for 
Steam Line Isolation. followed by High 
Differential Pressure Between Two Steam Lines.  
for SI. 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.  

(continued)
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APPLICABLE 2. Containment Spray 
SAFETY ANALYSES.  
LCO. and Containment Spray provides three primary functions: 
APPLICABILITY 

(continued) 1. Lowers containment pressure and temperature after 
an HELB in containment: 

2. Reduces the amount of radioactive iodine in the 
containment atmosphere: and 

3. Adjusts the LH of the water in the containment 
! sump after a large break LOCA.  

These functions are necessary to: 

"* Ensure the pressure boundary integrity of the 
containment structure: 

"* Limit the release of radioactive iodine to the 
environment in the event of a failure of the 
containment structure; and 

"* Minimize corrosion of the components and systems 
inside containment following a LOCA.  

containment spray actuation signal starts the 
spray pumps and aligns the discharge of 

the pumps to-the containment spray nozzle headers in 
the uer levels of cotinment. Water is initially 
trawn from the RST by the n spray pumps and 
mixed with a sodium hydroxide solution from the X (?• 

CA OO,Oe i tank. When the RWST reaches the low low 
level setpoint. the I-p 'ump suctions are shifted to 
the containment sump co inue- c ainment sor 
the co nontiump. cra is actuated manually< & (ontainmen PgEiure--Hi h orCo i nt 
Pressure-High High. 15 

a. Containment Spray-Manual Initiation 

The operator can initiate containment spray at 
any time from the control room by simultaneously 
turning two containment spray actuation switches 
in the same train. Because an inadvertent 
actuation of containment spray could have such 
serious consequences, two switches must be turned 

(continued)
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a. Containment Spray-Manual Initiation (continued) 

simultaneously to initiate containment spray.  
There are two sets of two switches each in the 
control room. Simultaneously turning the two 
switches in either set will actuate containment 
spray in both trains in the same manner as the 
automatic actuation signal. Two Manual 
Initiation switches in each train are required to 
be OPERABLE to ensure no single failure disables 
the Manual Initiation Function. Note that Manual 
Initiation of containment spray also actuates 
Phase B containment isolation.  

b. Containment Sorav-Automatic Actuation LoQic and 
Actuation Relays 

Automatic actuation logic and actuation relays 
consist of the same features and operate in the 
same manner as described for ESFAS Function 1.b.  

Manual and automatic initiation of containment 
spray must be OPERABLE in MODES 1. 2. and 3 when 
there is a potential for an accident to occur.  
and sufficient energyAin the primary or secondary 
systems to pose a threat to containment integrity 
due to overpressure conditions. 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 containment spray.  
actuation is simplified by the use of the manual 
actuation ush uttons. Automatic actuation oSwIChe 
logic and actuation relay mut be OPERABLE in 
MODE 4 to support system QgesJ manual initiation.  
In MODES 5 and 6. there is insufficient energy in 
the primary and secondary systems to result in 
containment overpressure. In MODES 5 and 6.  
there is also adequate time for the operators to 
evaluate unit conditions and respond. to mitigate 
the consequences of abnormal conditions by 
manually starting individual components.  

(continued)
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(conti nue

YSES.
c. Containment Spray-Containment Pressure

This signal provides protection against a LOCA or 
ITY an SLB inside containment. The transmitters (d/p 
ed) cells) are located outside of containment with 

the sensing line (high pressure side of the 
transmitter) located inside containment. The 
transmitters and electronics are located outside 
of containment. Thus, they will not experience 
any adverse environmental conditions and the T 

• LA,0jtA "e.reflects only steady state instrument 
ý ýau• uncertainties.  

This is one of the Functions that requires 
the bistable output to energize to perform its 
required action. It is not desirable to have a 
loss of power actuate containment spray, since 
the consequences of an inadvertent actuation of 
containment spray could be serious. Note that 
this Function also has the inoperable channel 
placed in bypass rather than trip to decrease the 
probability of an inadvertent actuation.

channels, each setk mbined in a one-ou ,df-two k 
ýconfiguration, h these outputs comie so 
that two-out:- rF-three sets tripped•A'itiates 

0 tine spray. This config tion is called 
nt mnt Pressure--High 3 •epoint. •incpe 

containment pressure is not usea r control.  
(arrangement excee4)the minimum 

redundancy requirements. Additional redundancy 
is warranted because this Function is Xnergize tZ 
trip. Containment Pressure- _ ,igh High• 
must be OPERABLE in MODES 1. 27 an iwhen there 
is sufficient energy in the primary and secondary 
sides to pressurize the containment following a 
pipe break. In MODES 4. 5. and 6. there is 
insufficient energy in the primary and secondary

(continued)
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c. Containment Sprav--Containment Pressure 
(continued) 

sides to pressurize the cmtainment and reach the 
Containment Pressure -45E igh HighO 
setpoints.  

3. Containment Isolation 

Containment Isolation provides isolation of the 
containment atmosphere, and all process systems that 
penetrate containment, from the environment. This 
Function is necessary to prevent or limit the release 
of radioactivity to the environment in the event of a 
large break LOCA.

There are two separate Containment Isolation signals, 
-cv•. • Phase A and Phase B. Phase A isolation isolates all 

Sticall ble process lines, except component 
cooling water (C .,at a relatively low containment 
pressure indicative of primary or secondary system 

\ (-A lieaks./)For tnese Types oT events, torced circulation 
cooling using the reactor coolant pumps (RCPs) and SGs 
is the preferred (but ngt required) method of decay 
heat removal. Since C(u is required to support RCP 
operation, not isolating CC9 on the low pressure 
Phase A signal enhances unit safety by allowing 
operators touse forced RCS circulation to cool the 
unit. Isolating C(Oon the low pressure signal may 
force the use of feed and bleed cooling, which could 
prove more difficult to control.  

Phase A containment isolation is actuated 
automatically by SI, or manually via the automatic 

tion 1 ic. All rocess * trating 
C containmen . wit excep ion of C I are isolated.  

CCI~is not isolated at this time to permit continued 
operation of the RCPs with cooling water flow to the 
thermal barrier heat exchangers and air or oil 
coolers. All process lines not equipped with remote 
operated isolation valves are manually closed, or 
otherwise isolated, prior to reaching MODE 4.  

Manual Phase A Containment Isolation is accomplished 
by either of two switches in te control room. Either 
switch actuates both trains. ýo1qethat~anual 

(continued)
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A list of the process lines is provided in the TRM (Ref. 9)
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3. Containment Isolation (continued) 

ac:uation of~ase A Containmlff Isolation al,"o 
actuates Coainment Purae aid Exhaust-Isolirion.J 

The Phase B signal isolates Coo This occurs at a TA, 
relatively high containment pressure that is 
indicative of a large break LOCA or an SLB. For these 
events, forced circulation uV4ng the RCPs is no longer 
desirable. Isolating the CC at the higher pressure 
does not pose a-challenge to the containment boundary 
because the COOSystem is a closed loop inside 
containment. Although some system components do not 
meet all of the ASME Code requirements applied to the 
containment itself, the system is continuously 
pressurized to a pressure greater than the Phase B 
setpoint. Thus, routine operation demonstrates the 
integrity of the system pressure boundary for 
pressures exceeding the Phase B setpoint.  
Furthermore, because system pressure exceeds the 
Phase B setpoint. any system leakage prior to av• 
initiation of Phase B isolation would be into --A 
containment. Therefore, the combination of C ystemfl 
design and Phase B isolation ensures the CCg)System is 
not a potential path for radioactive release from 
containment.

Pase B containment isolation is actuated by 
naI -Containment 

Pressure-High High, or manually, via the automatic 
actuation logic, as previously discussed. For 
containment pressure to reach a value high enough to 
actuate ___On M lressuiM h 3 Containment 
Pressure-High H~ah. a larae break LOCA or SL must have occurred. contaent sray have 
CRUM RCP operation will no longer be required 
and CUO-to the RCPs is. therefore, no longer 
necessary. The RCPs can be operated with seal 
injection flow alone and without CGO)flow to the
thermal barrier heat exchanger.  

Manual Phase B Containment Isolation is accomplished 
by the same switches that actuate Containment Spray.  
When the two switches in either set are turned 
simultaneously. Phase B Containment Isolation and 
Containment Spray will be actuated in both trains.  

(continued)
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(continued) Manual Phase A Containment Isolation is 
actuated by either of two switches in the 
control r Either switch actuates both train. o hat manual/nitiation oqf 

ase 0 nmnt Iso ]tion also •uates 
o7•ntainmd Purge Iso Ption.• 

(2) Phase A Isolation-Automatic Actuation 
Logic and Actuation Relays 

Automatic Actuation Logic and Actuation 
Relays consist of the same features and 
operate in the same manner as described for 
ESFAS Function 1.b.  

Manual and automatic initiation of Phase A 
Containment Isolation 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. but 
because of the large number of components 
actuated on a Phase A Containment Isolation.  
actuation is simplified by the use of the manual 
actuation trý Automatic actuation ,coeS (2) 
logic and actuation relays must be OPERABLE in 
MODE 4 to support system (1i ) manual initiation. ( 
In MODES 5 and 6. there is insufficient energy in 
the primary or secondary systems to pressurize 
the containment to require Phase A Containment 
Isolation. 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 A Isolation-Safety Iniection 

Phase A Containment Isolation is also 
initiated by all Functions that initiate 
SI. The Phase A Containment Isolation 

(continued)
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APPLICABLE (3) Phase A Isolation-Safety Injection 
SAFETY ANALYSES, (continued) 
LCO. and 
APPLICABILITY 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.  

b. Containment Isolation-Phase B Isolation 

Phase B Containment Isolation is accomplished by 
Manual Initiation. Automatic Actuation Logic and 
Actuation Relays, and by Containment Pressure 
channels (the same channels that actuate 
Containment Spray. Function 2). The Containment 
Pressure trip of Phase B Containment Isolation is 
energized to trip in order to minimize the 
potential of spurious trips that may damage the 
RCPs.  

(1) Phase B Isolation-Manual Initiation 

(2) Phase B Isolation-Automatic Actuation 
Loaic and Actuation Relays 

Manual and automatic initiation of Phase B 
containment isolation must be OPERABLE in 
MOOES 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 
Phase B containment isolation actuation is 
simplified by the use of the manuai r-,.nvt 0 

#< •ej •_actuation ýus tton Automati c 
actuation logic and actuation relays must 
be OPERABLE in MODE 4 to support system 
Ji~ manual initiation. In MODES 5 and 6.  

e is insufficient energy in the primary 
or secondary systems to pressurize the 
containment to require Phase B containment 

(continued)
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APPLICABLE ) Phes olation-Ma Initiation 
SAFETY ANALYSES, 
LCO. and (2) Phase B Isolation-Automatic Actuation 
APPLICABILITY Logic and Actuation Relays (continued) 

isolation. 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 

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.  
Rapid isolation of the steam lines will limit the 
steam break accident to the blowdown from one SG at 
most. for an SLB upstream of the main steam so;on 

ST ay) inside or outside of containment, •"'• t 
• ~ 0sre o- -r _Xlimits the accident to the 

| L hinnnfn onl he affected SG. or an SLB 

• unls thado not have stei line 

check valves team Line I ation also mit' ates the 
(effect, ofjfeed line b Wak and ensures jisource of/ .  
sta forheturbirnme •ienAFW pump d fi ng a feedJ 

a. Steam Line Isolation-Manual Initiation 

Manual initiation of Steam Line Isolation can be 
accomplished from the control room. There are (o, cc-) 
two switches(in the control" room ana eitner (1T)r 0 
switch cm initiate action to immediately close 

( GO s The LCO requires two channels to be 
(PEcontin.ed 

(continued)
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APPLICABLE b. Steam Line Isolation-Automatic Actuation Logic 
SAFETY ANALYSES. and Actuation Relays 
LCO. and 
APPLICABILITY Automatic actuation logic and actuation relays 

(continued) consist of the same features and operate in the 
same manner as described for ESFAS Function l.b.  

Manual and automatic initiation of steam line 
isolation must be OPERABLE in MODES 1, 2. and 3 when 
there is sufficient energy in the RCS and SGs to have 
an SLB or other accident. This could result in the 
release of significant quantities of energy and cause 
a cooldown of the primary system. The Steam Line 

. •Islation Function is required in MODEa 2 and 3 unless 
S all MM are closed and tde-activated!• In MODES 4.  
"5. and 6. there is insufficient energy in the RCS and 
SGs to experience an SLB or other accident releasing 
significant quantities of energy. _ 

c. Steam Line Isolation-Containment Pressure 

This Function actuates closure of the HMS in 
the event of a LOCA or an SLB inside containment 
to maintain at least one unfaulted SG as a heat 
sink for the reactor, and to limit the mass and 
energy release to containment. The transmitters 
(d/p cells) are located outside containment with 
the sensing line (high pressure side of the 
transmitter) located inside containent, .........  
Containment Pressure--iigh fprovides no • to 
any control functions. Thus.  
channels are sufficient to satisfy (oecti 

Q!C, requirements wi th qW-out-of 41Z9 nogic. v 

However. for enhanced reliability. this Function 
was designed with ,b dnd a0 
tW-0oUt-oT-(T~qjDlogic. The transmitters and 

~ electronics are located outside of containment.  
Thus, they will not experience any adver~se 
environmental conditions, and the6brip setpoint 
reflects only steady state instrument 
uncertainties. l 'o,• H'I 

Containment Pressure-High Omust be OPERABLE in 0 
MODES 1. 2. and 3. when there is sufficient 
energy in the primary and secondary side to 
pressurize the containment following a pipe 

(continued)
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c. Steam Line Isolation-Containment Pressure--Hiahcl) M 
(continued) 

break. This would cause a significant increase 
in the containment pressure, thus allowing 
detection and closure of the team 
Line Isolation Function remains O B i 
MODES 2 and 3 unless all -are closed and 

'tie-activatec. In MODES 4. 5. and 6. there is 
not enough energy in the primary and secondary 
sides to pressurize the conjainment to the 
Containment Pressure--igh( setpoint.  

d. Steam Line Isolation-Steam Line Pressure 

(1) Steam Line Pressure-Low /1 
Steam Line Pressure- provides closure 
of the MSIVs in the ent of an SLB to 
maintain at least lunfaulted SG as a 
heat sink for t reactor, and to limit the 
mass and energy elease to containment.  
This Function rovides closure of the MSIVs 
in the event f a feed line break to ensure 
a supply o steam for the turbine driven 
AFW pump. Steam Line Pressure-Low was 
discuss previously under SI 
Fu'nct i.e.i.  

St Line Pressure-Low Function must 
LE in MODES 1. 2. and 3 (above -11).  

ith any main steam valve open. whe a 
secondary side break or stuck ope valve 
could result in the rapid depres rization 
of the steam lines. This sign may be 
manually blocked by the opera r below the 
P-11 setpoint. Below P-11. n inside 
containment SLB will be te mated by 
automatic actuation via C ainment 
Pressure-High 2. Stuc valve transients 
and outside containmen SLBs will be 
terminated by the Ste Line 
Pressure-Negative te-High signal for 
Steam Line Isolati below P-11 when SI has 
been manually bl ked. The Steam Line 
Isolation Funct* n is required in MODES 2

(continued)
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(1) Steam Line Pressure-Low (continued) 

and 3 unless all MSIVs a 'closed and 
[de-activated]. This nction is not 
required to be OPE in MODES 4. 5.  
and 6 because ther is insufficient energy 
in the secondary ide of the unit to have 
an accident.  

(2) Steam Line ressure-Ne ative Rate-High 

Steam ILAV Pressure-Negative Rate-High 
provits closure of the MSIVs for an SLB 
whe= ess than the P-11 setpint, to 
ma .tain at least one unfaulted SG as a 

at sink for the reactor, and to limit t 
mass and energy release to containment.  
When the operator manually blocks the eam 
Line Pressure-Low main steam isolati 
signal when less than the P-11 set nt, 
the Steam Line Pressure-Negative te--High 
signal is automatically enabled. Steam 
Line Pressure-Negative Rate- -gh provides 
no input to any control funct ns. Thus.  
three OPERABLE channels are ufficient to 
satisfy requirements with 
two-out-of-three logic each steam line.  

Steam Line Pressure egative Rate-High 
must be OPERABLE i E 3 when less than 
the P-11 setpoin , when a secondary side 
break or stuck n valve could result in 
the rapid dep ssurization of the steam 
line(s). I MODES 1 and 2. and in MODE 3.  
when abov the P-11 setpoint. this signal 
is aut ically disabled and the Steam 
Line P ssure-Low signal is automatically 
enab The Steam Line Isolation Funct' n 
is equired to be OPERABLE in MODES 2 d3 
u ess all MSIVs are closed and 
de-activated]. In MODES 4. 5. and 
there is insufficient energy in t primary 
and secondary sides to have an or other 
accident that would result in release of 
significant enough quantitie of energy to 
cause a cooldown of the RC 

(continued)
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APPLICABLE (2) Steam Li ressure-Neative Rate-Hi 
SAFETY ANALYSES.  
LCO, and 
APPLICABILITY 'le the transmitters may expe nce (/) SLB. the trip function isa sed on rate of 

/ change, not the absolut accuracy of the 
indicated steam prespe. Therefore, the 

Trip Setpoint refl s only steady state 
instrument unce inties.  

()e, Steam Line Isolation-High Steam Flow in Two 
Steam Lines Coincident with T--Low Low or 
Cgincident With Steam Line Pressure-Low •Th•e)_ 

These Functions C(e i provide closure of 0 
the JI~ during an SLB or inadvertent opening of 

AMST 4s an relief or a safety valve, to maintain at 
aleast one unfaulted SG as a heat sink for the 

reactor and to limit the mass and energy release 
to containment.  

These Functions were discussed previously as 
Functions.l.f. and 1.g.  

These Functions must be OPERABLE in MODES 1 
r and 2. and in NODE 3, when a secondary side break 
or stuck open valve could result in the rapid 

ressurization of the steam lines unless all 
are closed and &de-activatecO. These 

Functions are not required to be OPERABLE in 
NODES 4. 5. and 6 because there is insufficient 
energy in the secondary side of the unit to have 
an accident.  

g. Steam Line Isolation-Hiah ,Steam Flow Coincident With Safety Injiection and/-Coincident With T_,.:-Low Low (Two Loop~nits).  

This Function prov es closure of the KSIV ( 
during an SLB or nadvertent opening of SG 
relief or safe valve to maintain at 1 st one 
unfaulted SG s a heat sink for the r ctor, and 
to limit t mass and energy release o 
contaicrtt.d 

(continued)
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g. Steam Line Isolation-High.-Steam Flow Coincident 
With Safety Injection aod Coincident With 
T,,-Low Low (Two Loo fUnits) (continued) 

Two steam line fl channels per steam line are 
required OPERAB for this Function. These are 
combined in ne-out-of-two logic to indicate 
high steam ow in one steam line. The steam 
flow tra mitters provide control inputs, but the 
control unction cannot cause the events that the 
funct*6n must protect against. Therefore. two h 

cha els are sufficient to satisfy redundancy 
r uirements. The one-out-of-two configuration // 

ows online testing because trip of one high/ 
steam flow channel is not sufficient to caus 
initiation.  

The High Steam Flow Allowable Value i a LP 
corresponding to 25Z of full steam ow at no 
load steam pressure. The Trip Se int is 
similarly calculated.  

With the transmitters (d/p lls) typically 
located inside the steam nnels. it is possible 
for them to experience verse environmental 
conditions during an event. Therefore. the 
Trip Setpoints refct both steady state and 
adverse'enviro al instrument uncertainties.  

The main ste line isolates only if the high 
steam flow gnal occurs coincident with an SI 
and low 1 RCS average temperature. The Main 
Steam Li. Isolation Function requirements for 
the SI unctions are the same as the requirements 
for ir SI function. Therefore, the 
r irements are not repeated in Table 3.3.2-1.  
Itead Function 1. SI. is rqferenced for al 
nitiating functions and requirements.  

Two channels of T. per loop are requir to be 
OPERABLE. The T. channel s are combi in a 
logic such that two channels trippe cause a trip 
for the parameter. The accidents at this 
Function protects against cause uction of Tg,, 
in the entire primary system. herefore. the 
provision of two OPERABLE ch ls per loop in a

(continued) 
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g. Steam Line Isolation-Hioh Steam ilow Coincident 
With Safety Injection and Coincient With 
T -- Low Low (Two Loot, Units)/(continued)

one unfaulted as a heat sink for the reactor.  
and to limit tt mass and energy .release to 
containment. /

(continued)

Rev 1. 04/07/95

6

J

two-out-of-four configura "/n ensures no single 
random failure disables e T,.-Low Low 
Function. The T_ cha els provide control 
inputs, but the cont function cannot initiate 
events that the Fu tion acts to mitigate.  
Therefore, addit' al channels are not required 
to address cont I protection interaction issues.  

/ With the T .resi stance temperature detectors 
(RIDs) lo 'ed inside the containment, it is 
possible or them to experience adverse 
envirod ntal conditions during an SLB event.  

Ther ore, the Trip Setpoint reflects both _steady 
st te and adverse environmental instrumental / 
u ertainties./ 

is Fncti n -h•T" must be hOPERABLE in MODES 1 ant 2.  
and in lIODE 3. when above the P-12 setpoin , when 
a secondary side break or stuck open valv 'could 
result in rapid depressurization of theeteam 

lines. Below P-12 this Function is no ~required 
to be OPERABLE because the High High •rearn Flow 

S coincident with SI Function provided/the required 
| protection. The Steam Line Isolat n Function is 
S required to be OPERABLE in MODES .Zand 3 unless 
] all MSIVs are closed and [de-ac /vated). This 
S Function is not required to be/OPERABLE in 
S MODES 4. 5. and 6 because there is insufficient 
S energy in the secondary sid /of the unit to have 
[ an accident./ 

lh. Steam Line Isolation--Hit Hi h Steam Flow 
| Coincident With Safet sn etion (Two LOOD Units) 

SThis Function provi s closure of the MSIVs 

| during a steam liri break (or inadvertent opening 
S of a relief or sa ety valve) to maintain at least

SJ

WOG STS B 3.3-89
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h. Steam Line Isolation-High High Steam Flow 
Coincident With Safety IniectiorK'(Two Loop Units)
"(continued) 

Two steam line flow chan s per steam line are 
required to be OPERAB for this Function. These 
are combined in a oa-out-of-two logic to 
indicate high ste flow in one steam line. The 
steam flow tra itters provide control inputs.  
but the contr function cannot cause the events 
that the F ction must protect against.  
Therefo , two channels are sufficient to satisfy 
redund y requirements.  

TheA liowable Value for high steam flow is a.,P.  
responding to 130X of full steam flow at full/ 

eam pressure. The Trip Setpoint is similarly/
Walcumatea- / 

With the transmitters typically located i pide 
the steam tunnels, it is possible for t ' to 
experience adverse environmental conditions 
during an SLB event. Therefore. the/Urip 
Setpoint reflects both steady state/and adverse 
envi ronmental instrument uncertai ites.  

The main stem lines isolate y if the high 
stem flow signal occurs coi ident with an SI 
signal. The Main Steam Li Isolation Function 
requirements for the SI F ctions are the same as 
the requirements for t r SI function.  
Therefore. the requir nts are not repeated in 
Table 3.3.2-1. Inst d. Function 1. SI. is 
referenced for all nitiating functions and 
requirements.  

This Function st be OPERABLE in MODES 1. 2.  
and 3 when a econdary side break or stuck open 
valve could sult in rapid depressurization of 
the steam nes unless all MSIVs are closed and 
[de-activ ed]. This Function is not required to 
be OPE in MODES 4. 5. and 6 because there is 
insuffidient energy in the secondary side of the 
unit to have an accident.

(continued)
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(continued)

5. Turbine Trip and Feedwater Isolation

The primary functions of the Turbine Trip and 
Feedwater Isolation signals are to prevent damage to 
the turbine due to water in the steam lines, and to 
stop the excessive flow of feedwater into the SGs.  
These Functions are necessary to mitigate the effects 
of a high water level in the SGs. which could result 
in carryover of water into the steam lines and 
excessive cooldown of the primary system. The SG high 
water level is due to excessive feedwater flows.

The Function is actuated when the level in any SG 
exceeds the high high setpoint. and performs the 
following functions: 

"* Trips the main turbine: 

"* Trips the MFW pumps: 

"* Initiates feedwater isolatio . a 

"* SJus the MFW regulating valves and Qj bypass.  

e ater nval ves.  

This Function is actuated by SG Water Level-High High.  nr by an SI siona. i e pmes I~ te urolnm 

FW t evnt out•f ooer;Ct Is f 

MWSystem isQk& e u~ oefi-~n the AFW 
1C'*,-,VV• System -s automaicll started. The Sl signal was 

•s~eav e discussed previously.

a. Turbine Trip and Feedwater Isolation-Automatic 
Actuation Logic and Actuation Relays 

Automatic Actuation Logic and Actuation Relays 
consist of the same features and operate in the 
same manner as described for ESFAS Function 1.b.  

b. Turbine Trio and Feedwater Isolation-Steam 
Generator Water Level--Hiqh High (P-14) 

This signal provides protection against excessive 
feedwater flow. The ESFAS SG water level 

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

instruments provide in ut to the SG Water Level 
Control System. arereqir. to satisf the .. (.) 

st h leta o siteand both an inpltef inire 
to the control sv (which may then tuire th 
protection funpirote agains and a Ingle failure in t•d other channels prov~i ing the 

protection nction actuation. hus, four i 
OPERABLEsannels are requira o satisfy ther/n 
requirie nts with a two-out If-four logic. For 
unie that have dedicate1rotection and cont 1 
cTurbne Trpl a n ee tecotion channels arel 
tcesesaFunctions arythesameeasite requir emnts 

for otheir Sfuncts on. Thereonyfor-e, thae l a 
reurmntsi ar e not repeat ed inTblr .321 

Instication is provided in RE 118 (Ref. 7).  

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. thelitrip 

j•etpoint reflects only steady state instrument 
uncertainties.  

c. Turbine'Trio and Feedwater I~solation--Safety 
Injection 

Turbine Trip and Feedwater Isolation is also 
initiated by all Functions that initiate SI. The 
FeedwatIsat ion Function requirements for 
these Functions are the same as the requirements 
for their SI function. Th~erefore( 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 Isolation Functions must be 
OPERABLE in VMqS l•,a&2j,[and U(lJýj-1_ 11111 TZ• 
MFIVs.,MFRVs. &~nd associated bypass valves(Dare • 
closed and ft -cle ate•gr isoalated by a closed 

;P M.ff"V.a~dMt~j'P1FWSt ;?d the turbine 

(continued) 
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The SG Water Level - High High trip is provided from the narrow range instrumentation 
span from each generator. North Anna has only three channels that are shared between 
protection and control functions and 

INSERT 2 

when the MFW System is in operation and the turbine generator may be in operation.  
These Functions are not required to be OPERABLE in MODES 2 and 3.

North Anna Units 1 and 2 Insert to Page B 3.3-92 Revision 0
North Anna Units I and 2 Insert to Page B 3.3-92 Revision 0



ESFAS Instrumentation 
B 3.3.2 

BASES 

APPLICABLE c. Turbine Trip and Feedwater Isolation-Safety 
SAFETY ANALYSES, Injection (continued) 
LCO. and 
APPLICABILITY generator are not in service and this Function is not 

required to be OPERABLE.  

6. Auxiliary Feedwater 

The AFW System is designed to provide a secondary side 
heat sink for the reactor in the event that the MFW 
System is not available. The system has two motor 
driven pumps and a turbine driven pump. making it 
available during normal unit operation. during a loss 
of AC power. a loss of MFW. and during a Feedwater 
Syte aabeak. The normal source of for the 
e^ AFW Sa he ndensate tank st 
((normally not sa~ reae) evel in te C511~ 

TeAWSystem is alge othat upon a pump sat 
flow is initiated to the respective S•s inmmediately.  

Auxi l iarv Feedater--Automatic ctuat ion Loqc-' S ad cttin Relays a anctae artn edo 

A cactuation lgic and actutidon relays ) 

consi st of the samefeatures and cerate io n the 

same_ manner as described for ESFAS Function l.b,.  

C+ Q Auxiliary Feedwater-S-Atematsc Ato raternoq 
SG ~~Water Lee -Lo Lo -rvieA roeto 

and Actuation Relays ((Balio~an e Praonte n•Aj 

Auoaic actuation loic and actuation re lays 

ansist ofa thl sa f eat ures and rate in thbe 
same manner asde ri for ESctn Functitn ls o 

Suxilwioary Feedwater--in alMsso Ge ator Level Automatic actul--ion logi provde protuation rly 
coansit als of thesmfeatue sind. opferaed line thek 
isame manr ausidescie ofcontiret or Functoss 1.b 

GoW Aouxlar result-tinam Generaor SGWater lvl 

SG Water Level--Low Low provides input to the SG 

(continued)
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B 3.3.2

BASES

APPLICABLE 
SAFETY ANALYSES.  
LCO. and 
APPLICABILITY

Auxiliary Feedwater-Steam Generator Water 
Level-Low Low (continued)

Level Control System. )]re ore. thi tragic must Deabe to ' ihstand both 
ffa-ilure to the contro wsystem which) 
require a protect io /function actut' 
,single failure fnnhe other chanr •s 
the protection flction actuati ., I 
OPERABLE chanr s are require /o sal 
requirements iith two-out-of four loc

With the transmitters (d/p cells) located inside 
containment and thus possibly experiencing 
adverse envi rpnmenpal conditions (feed line 
break), the iripietpoint reflects the inclusion 
of both steady state and adverse environmental 
instrument uncertainties.  

Auxiliary Feedwater-Safetv Iniection 

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.

do Auxiliary Feedwater-Loss of Offsite Power 

A loss of offsite power to the Affij]buses 
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 
C sjD eafc-s i bus. Loss of powerMto•(T)j> 

1 start to s A 
pumps to ensure that at least one SG contaiiins -5 " 

enough water to serve as the heat sink for 

(continued)
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INSERT 

These channels are shared between protection and control functions and

North Anna Units 1 and 2 Insert to Page B 3.3-94 Revision 0
North Anna Units I and 2 Insert to Page B 3.3-94 Revision 0



ESFAS Instrumentation 
B 3.3.2

BASES

APPLICABLE 
SAFETY ANALYSES.  
LCO, and 
APPLICABILITY

Auxiliary Feedwater-Loss of Offsite Power 
(continued) 

reactor decay heat and sensible heat removal 
following the reactorArip.  

Functions 6.a through 6.0must 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 i 

Sý ý SG wi 11 cause t*moto pumps to 
start. The system is aligned so that upon a start of 

Mhe r iuediatel to flow to the SGs.  

unctions not av e PER in MODES 5 and 6 
because there is not enough heat being generated in 
the reactor to require the SGs as a heat sink. In c 
MODE 4. AFW actuation does not need to be OPERABLo 
because either qf or residual heat removal (RHR) will 
already be in operation to remove decay heat or 
sufficient time is available to manually place either 
system in operation.

Auxiliary Feedwat r-U ervoltaqe Reactor Cool 

A loss of power the buses that provide r to the RCPs pro des indication of a pen ng loss 
of RCP force fow in the RCS. The Un ~voltage 
RCP Functio •senses the voltage downs eam of 
each RCP eaker. A loss of power. r an open 
RCP brea r, on two or more RCPs. 11 start the 
turbi driven AFW pump to ensure that at least 
one contains enough water to erve as the heat 
sin for reactor decay heat a sensible heat 
r val following the reactor trip.  

Auxiliary Fedwater-Trip of All Main Feedwater 
Pumos 

A Trip of all MFW pumps is an indication of a 
loss of MFW and the subsequent need for some 
method of decay heat and sensible heat removal to 
bring the reactor back to no road-tepature and prsue A turbvin d-riven MFW p i qiped_

Cwib• press, K switches on the ntrol air/oil)

(continued)
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ESFAS Instrumentation 
B 3.3.2

BASES

APPLICABLE 
SAFETY ANALYSES.  
LCO. and 
APPLICABILITY

Auxiliary Feedwater-Trip of All Main Feedwater 
Pumps (continued) 
1 i e te spered 2con ;ol system. IAlw ' 
pr uesigna from ither of th e pressureJ 
•_wtches :indicate At r i Dof tlh : pup.r-IMI 

vre~n mwpumps are equipped with a breaker 

position sensing device. An open supply breaker 
indicates that the pump is not running. Two 
OPERABLE channels per pump satisfy redundancy 
requirements with one-out-of-two taken twice 
logic. A trip of all MFW pumps starts the motor 
driven and turbine driven AFW pumps to ensure 
that at least one SG is available with water to 
act as tha heat sink for the reactor.  

Function66.(&.. must be OPERABLE in MODES 1 
and 2. This ensures that at least one SG is provided 
with water to serve as the heat sink to remove reactor 
decay heat and sensible heat in the event of an 
accident. In MODES 3. 4. and 5, the RCPs and MFW 
pumps may be normally shut down, and thus neither pump 
trip is indicative of a condition requiring automatic 
AFW initiation.

h. Auxiliary F ater-PumD Suction Transfer on Sucti on Pressure--LQu 

SA low pressure ýal in the AFW pum sution 

line ýrotectpthe AFW pumps against a loss o the 
Snorma s y of water for the pumps, the 
Two pres re switches are located on the puMP 
suction ine from the CST. A low pres re signal 
sense y any one of the switches wil cause the 
emer ncy supply of water for both s to be 
al' e or cause the AFW pumps to stop until the 

rgency source of water is ali . ESW 
safety grade) is then lined o supply the AFW 

pumps to ensure an adequate s ply of water for 
the AFW System to maintain east one of the 
SGs as the heat sink for r ctor decay heat and 
sensible heat removal.  

Since the detectors ar located in an area not 
affected by HELBs or gh radiation, they will 
not experience any a erse environmental 

(continued)
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ESFAS Instrumentation 
B 3.3.2

BASES

APPLICABLE 
SAFETY ANALYSES 
LCO. and 
APPLICABILITY

7.

h. Auxiliary Feedwater -mD Suction Transfer on Suction Pressure ow (continued) 

conditions the Trip Setpoint reflects on 
steady st instrument uncertainties.  

This nction must be OPERABLE in MODE _. 2.  
an to ensure a safety grade supplY f water 

r the AFW System to maintain the s as the "at sink for the reactor. This Fnction does 

not have to be OPERABLE in MODES and 6 because 
there is not enough heat being nerated in the 
reactor to require the SGs a a heat sink. In 
MODE 4. AFW automatic sucti transfer does not 
need to be OPERABLE becau RHR will already be 
in operation, or suffic* t time is available to 
place RHR in operation to remove decay heat.  

Automatic Switchover to Containment SUmD

At the end of the injection phase of a LOCA. the RWST 
will be nearly empty. Continued cooling must be 
provided by the ECCS to remove decay heat. The source 
of water for the ECCS pumps is automatically switched 
to the ontainment 0 I a sump. The low beAdý.  

uanapumps and <=EPEM.  
spray m -draw the w -- from the containment 't In

0
Wtsm must 0 rbefore the RWST empties to 

p et damageto t pps and a loss of core 
cooling capability. For similar reasons. switchover 
must not occur before there is sufficient water in the 
containment sump to support ESF pump suction.  
Furthermore. early switchover must not occur to ensure 
that sufficient borated water is injected from the 
RWST. This ensures the reactor remains shut down in 
the recirculation mode.

(continued)
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INSERT 

The Inside and Outside Recirculation Spray pumps circulate water through the heat 
exchangers to the spray rings and

North Anna Units 1 and 2 Insert to Page B 3.3-97 Revision 0
North Anna Units I and 2 Insert to Page B 3.3-97 Revision 0



ESFAS Instrumentation 
B 3.3.2

BASES

APPLICABLE 
SAFETY ANALYSES.  
LCO, and 
APPLICABILITY 

(continued)

a. Automatic Switchover to Containment Sump
Automatic Actuation Logic and Actuation Relays 

Automatic actuation logic and actuation relays 
consist of the same features and operate in the 
same manner as described for ESFAS Function 1.b.

b.0 Automatic Switchover to Containment (.) 
Sum--Refueling Water Storage Tank (RWST) 
Level-Low Low Coincident With Safety Injection 

aronai xeve I - KM) 

During the injection phase of a LOCA. the RWST is 
the source of water for all ECCS pumps. A low 
low level in the RWST coincident with an SI 
signal provides protection against a loss of 
water for the ECCS pumps and indicates the end of 
the injection phase of the LOCA. The RWST is 
equipped with four level transmitters. These 
transmitters provide no control functions.  
Therefore. a two-out-of-four logic is adequate to 
initiate the protection function actuation.  
Although only three channels would be sufficient, 
a fourth channel has been added for increased 
reliability.  

The RWST-Low Low Allowable Val n 
has both upper and lower limits. ower limit 
is selected to ensure switchover occurs before 
the RWST empties. to prevent ECCS pump damage.  
The upper limit is selected to ensure enough 
borated water is injected to ensure the reactor 
remains shut down. The high limit also ensures 
adequate water inventory in the containment sump 
to provide ECCS pump suction.  

The transmitters are located in an area not 
affected by HELBs or post accident high 
radiation. Thus. they will not experience any 
adverse environmental conditions and the( rti)CA.a......e...•Ij 

(Sjg reflects only steady state instrument 
uncertainties.  

Automatic switchover occurs only if the RWST low 
low level signal is coincident with SI. This 
prevents accidental switchover during normal 

(continued)
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BASES 

APPLICABLE b, Automatic Switchover to Containment 
SAFETY ANALYSES. -' Sump-Refueling Water Storage Tank (RWST) 
LCO. and Level-Low Low Coincident-With Safety Injection 
APPLICABILITY ý=d Cogwnt.4Wlh Coi 'inmentj LeW--IA"J 

(continued) 

operation. Accidental switchover could damage 
ECCS pumps if they are attempting to take suction 
from an empty sump. The automatic switchover 
Function requirements for the SI 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.  

Reviewer's Note: In some units. ditional 
protection from spurious switc er is provided 
by requiring a Containment S Level-High 
signal as well as RWST Lev -Low Low and SI.  
This ensures sufficient er is available in 
containment to support recirculation phase of 
the accident. A Co nment Sump Level-High 
signal must be pre , in addition to the SI 
signal and the Level -Low Low signal, to 
transfer the s ions of the RHR pumps to the 
containment . The containment suap is 
equipped wi four level transmitters. These 
transmItt s provide no control functions.  
Therefo , a two-out-of-four logic is adequate to 
initia the protection function actuation.  
Altlgh only three channels would be sufficie 
a rth channel has been added for increas 
r iability. The containment sump level T p 

tpoint/Allowable Value is selected to sure 
enough borated water is injected to en re the 
reactor remains shut down. The high mit also 
ensures adequate water inventory i he 
containment sump to provide ECCS ump suction.  
The transmitters are located i ide containment 
and thus possibly experience dverse 
environmental conditions. refore. the trip 
setpoint reflects the in sion of both steady 
state and environmental nstrument uncertainties.  

Units only have one f the Functions. 7.b or 7.c.  

(continued)
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BASES 

APPLICABLE bO Automatic Switchover to Containment 
SAFETY ANALYSES. Sumo-Refueling Water Storage Tank (RWST) 
LCO. and Level-Low Low Coincident With Safety Injection 
APPLICABILITY 0ana 1Cidoent wi• Lontainnnt S eve - Hilfi 

(continued) 

These Functions must be OPERABLE in MODES 1. 2.  
3. and 4 when there is a potential for a LOCA to 
occur, to ensure a continued supply of water for 
the ECCS pumps. These Functions are not required 
to be OPERABLE in MODES 5 and 6 because there is 
adequate time for the operator to evaluate unit 
conditions and respond by manually starting 
systems, pumps, and other equipment to mitigate 
the consequences of an abnormal condition or 
accident. System pressure and temperature are 
very low and many ESF components are 
administratively locked out or otherwise 
prevented from actuating to prevent inadvertent 
overpressurization of unit systems.  

8. Engineered Safety Feature Actuation System Interlocks 

To allow some flexibility in unit operations, several 
interlocks are included as part of the ESFAS. These 
interlocks permit the operator to block some signals.  
automatically enable other signals, prevent some 
actions from occurring, and cause other actions to 
occur. The interlock Functions back up manual actions 
to ensure bypassable functions are in operation under 
the conditions assumed in the safety analyses.  

a. Enaineered Safety Feature Actuation System 
Interlocks-Reactor Trig. P-4 

The P-4 interlock is enabled when a reactor trip 
breaker (RTB) and its associated bypass breaker 

S!2___kqce the P-4 interlock is enabled, 
-otic Sinitiation is blocked after a 

second time delay. This Function allows 
"- - • rators to take manual control of SI systems 

after the initial phase of injection is complete.  
Once SI is blocked, automatic actuation of SI 
cannot occur until the RTBs have been manually 
closed The functions of the P-4 interlock are: 

(continued) 
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BASES 

APPLICABLE a. Engineered Safety Feature Actuation System 
SAFETY ANALYSES. Interlocks-Reactor Trip, P-4 (continued) 
LCO. and 
APPLICABILITY • Trip the main tU-euLnp

"* Isolate MFW colncident ow ,: 

"* Prevent<]i~ ion of SI after a manual 0 
reset of SI; 

"* Transfer steam dump fp the loadd 
"reject' n controller to he unit tripp 
cnt ler: and 

* Prevent opening of the MFW 4jl3valves 
if they were closed on SI or SG Water 

.---- vel -- Hioh Hi oh, r) 0 
Eacho the above Functions is interlocked with 
P-4 to avert or reduce the continued cooldown of 
the RCS following a reactor trip. An excessive 
cooldown of the RCS following a reactor trip 
could cause an insertion of positive reactivity 
with a subsequent increase in generated power.  
To avoid such a situation, the noted Functions 
have been interlocked with P-4 as part of the 
design of the unit control and protection system.  

None of the noted Functions serves a mitigation 
function in the unit licensing basis safety 
analyses. Only the turbine trip Function is 
explicitly assumed since it is an immediate 
consequence of the reactor trip Function.  
Neither turbine trip. nor any of the other ( 0 
Functions associated with the reactor trip 
signal, is required to show that the unit 
licensing basis safety analysis acceptance 
criteria are not exceeded.  

The RTB position switches that provide input to 
the P-4 interlock only function to energize or 
de-energize or open or close contacts.  
Therefore, this Function has no adj stable tri 
set int with which to associate 

Allowablie Value.  

(continued)
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BASES

APPLICABLE 
SAFETY ANALYSES.  
LCO, and 
APPLICABILITY

a. Engineered Safety Feature Actuation System 
Interlocks--Reactor Trip, P-4 (continued) 

This Function must be OPERABLE in MODES 1. 2.  
and 3 when the reactor may be critical or 
approaching criticality. This Function does not 
have to be OPERABLE in MODE 4. 5. or 6 because 
the main turbine qthe MFW System eam) 
Tw w are nort-n aion._ 

b. Enoineered Safety Feature Actuation system 
Interlocks-Pressurizer Pressure, P-11

The P-11 interlock permits a normal unit cooldown 
and depressurization without actuation of SI.e) 
!aaýt e iso o0 With two-out-of-three 
pressurizer pressure &hannels (discussed 
previously) ess than the P-11 setpoint, the 

manually block the Pressurizer 
Pressu Negateate i nessure-d owTs s-nlg- h Stej: Line Pressure--Low s m ) 

prione isolation s a (previously discus ed).  
When the Steamine Pressure-Low ste line isolation si~gial is manually blocke . a main 
steam iso],ation signal on Steam L'~f 

Press -pNegative Rate--Hi h i ebnabled. This 
Of rgisD~rotection for an I Bby closure 9f the 

UK MI .JWith TVO - n" -thrP n erp• ri 7ar

automatically enabled. The operator
Satriplby use of the resl IS -'-manua -res-et buttons.  

eressure ste i "isolation s, 
(enabl the main T~bm isolation~w%

/ 
-/

> 0) 

0

instrumnt--uncertainties.

Thts Function must be OPERABLE in MODES 1. 2, 
and 3 to allow an orderly cooldown and 
depressurization of the unit without the 
actuation of SI or main § iso This 
Function does not have to be OPERABLE in MODE 4.

(continued)
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INSERT 1 

Additionally, the P-1 1 signal blocks the automatic opening of the pressurizer power 
operated relief valves (PORVs).  

INSERT 2 

The automatic opening capability for the pressurizer PORVs is reinstated above the P-i 1 
setpoint. The ECCS accumulator isolation valves will receive an automatic open signal 
when pressurizer pressure exceeds the P-1 1 setpoint.

North Anna Units 1 and 2 Insert to Page B 3.3-102 Revision 0
North Anna Units I and 2 Insert to Page B 3.3-102 Revision 0
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BASES 

APPLICABLE b. Engineered Safety Feature Actuation System 
SAFETY ANALYSES. Interlocks-Pressurizer Pressure. P-11 
LCO. and (continued) 
APPLICABILITY 

5. or 6 because system pressure must already be 
below the P-i1 setpoint for the requirements of 
the heatup and cooldown curves to be met.  

c. Engineered Safety Feature Actuation System 
Interlocks--T_-Low Low. P-12 

On increasing reactor coolant temperature, the 
P-12 interlock reinstates SI on High Steam Flow 
Coincident With Steam Line Pressure-Low or Coincident With T, -Low Lo nd pr oes an_)O 

decrea ing rea or coolant temperature, the P-12 
interlock allows the operator to manually block 
SI on High Steam Flow Coincident With Steam Line 
Pressure-Low or Coincident with T_ -Low Low. On 
a i•.rea.ing temperature. the P-12-interlock also 

pr• ,eS F.-- ves*-signal to the Steam Dump 
bloaki-es System to prevent an excessive cooldown of the 

RCS due to a malfunctioning Steam Dump System.  

Since T, is used as an indication of bulk RCS 
temperature, this Function meets redundancy 
requi s with one OPERABE channel in each 
loop. %fin t moo'. •,hese channels are 
used in two-out, of-three logiýc, n fou -- oop ) 

Qisthý ýeusedin •jeýu- of-f• logic).J 

This Function must be OPERABLE in MODES 1. 2.  
and 3 when a secondary side break or stuck open 
valve could result in the rapid depressurization 
of the steam lines. This Function does not have 
to be OPERABLE in MODE 4. 5. or 6 because there 
is insufficient energy in the secondary side of 
the unit to have an accident.  

The ESFAS instrumentation satisfies Criterion 3 of C 

(continued) 
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BASES (continued) 

ACTIONS 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.  

In the event a channel 'ssripA5tpoint is found 
nonconservative with respect to the Allowable Value. or the 
transmitter. instrument Loop, signal processing electronics.  
or bistable is found inoperable, then all affected Functions 
provided by that channel must be declared inoperable and the 
LCO Condition(s) entered for the protection Function(s) 
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.  

When the number of inoperable channels in a trip function 
exceed those specified in one or other related Conditions 
associated with a trip function, then the unit is outside 
the safety analysis. Therefore, LCO 3.0.3 should be 
immediately entered if applicable in the current MODE of 
operation.  

FReviewer's Note:/Certain LCO Completiop/ imes are based on 
approved topicol reports. In order f _a licensee to use 
these times.,f licensee must justii the Completion Tis (s 
as required y the staff Safety Ev uation Report (SER) or Lthe topicj report. ZS)o 

A._1 

Condition A applies to all ESFAS protection functions.  

Condition A addresses the situation where one or more 
channels or trains for one or more Functions are inoperable 
at the same time. The Required Action is to refer to 
Table 3.3.2-1 and to take the Required Actions for the 
protection functions affected. The Completion Times are 
those from the referenced Conditions and Required Actions.  

(continued) 
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ACTIONS 
(continued)

D

B.1. B.2.1 and B.2.2 

Condition B applies to manual initiation of: 

* SI; 

* Containment Spray; 

* Phase A Isolation6.6lnd 

(-ý Phas Isol>ý,on.  

This action addresses the train orientation of the SSPS for 
the functions listed above. If a channel or train is 
inoperable. 48 hours is allowed to return it to an OPERABLE 
status- Note that for containment spray 
isolation, failure of one or both channels in one train 
renders the train inoperable. M-onditlon U. therefore.  
encompasses both situations. The specified Completion Time 
is reasonable considering that there are two automatic 
actuation trains and another manual initiation train 
OPERABLE for each Function, and the low probability of an 
event occurring during this interval. If the train cannot 
be restored to OPERABLE status, the unit must be placed in 
MODE in which the LCO does not apply. This is done by 
placing the unit in at least MODE 3 within an additional 
6 hours (54 hours total time) and in NODE 5 within an 
additional 30 houts (84 hours total time). The allowable 
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 unit systems.  

C.1. C.2.1 and C.2.2 

Condition C applies to the automatic actuation logic and 
actuation relays for the following functions: 

* SI; 

• Containment Spray; 

* Phase A Isolation:

(continued)

Rev 1, 04/07/95

I the by -
e 'J 7r- C.  d Jy 

ý05'

I

WOG STS B 3.3-105



ESFAS Instrumentation 
B 3.3.2 

BASES 

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

* Phase B Isolation: and 

* Automatic Switchover to Containment Sump.  

This action addresses the train orientation of the SSPS and 
T0e master and slave relays. If one train is inoperable, 
.hours are allowed to restore the train to OPERABLE status.  

he specified Completion Time is reasonable considering that 
there is another train OPERABLE, and the low probability of 
an event occurring during this interval. If the train 
cannot be restored to OPERABLE status, the unit must be 
placed in a MODE in which the LCO does not apply. This is 
done by placing the unit in at least MODE 3 within an 3  1 
additional 6 hours ( a time) and in MODE 5 
within an additional 30 hours (W hours total time). The (D 
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 unit systems.  

The Required Actions are modifi ,by a No•_ethat allows one 
train to be bypassed for up to 4j'fhours for surveillance 
testing, provided the other train is OPERABLE. This 
allowance is nased fn*- reliability analYsis assumption of 

5W- 0•_ - I-l 8- lh at 4 hours is the averoge time 
rTe- uireo pt oannel surveillance. " ) 

D.1. D.2.1. and D.2.2 

Condition D applies to: 

* Containment Pressure-High I(f) 0 
S Pressurizer Pressure-L owo. e. and fT loop 

• S Line Pres e-Low: 

* Steam Line Differential Pressure-High; 

High Steam Flow in Two Steam Lines Coincident With 
Tm-Low Low or Coincident With Steam Line 
Pressure-Low: 

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

* Containment Pressgure--i 
*'- Steam •i-Pressure-l q•ive Rate--ahj 

7High Ste- Flow Coiplident With Safe6 Injectlon;0r ogirgfdentWith T4:ý--Low Low:/I 

SHigh JJJfStea3 Flow Ciii den Tith Ste~ln-i 

Tigh Stean#*f-ow; in woS Lines Coincilent With) 

S Waer level -Low Low and fo 0oo 
Cg; and 

j ,,SG Water level-- High High (P-14) •wo. three-nd fuP.

If one channel is inoperable. Whours 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-ttM configuration that satisfies 
redundancy requirements. Qt &-)-z 

Failure to restore the inoperable channel to OPERABLE status 
or place it in the tripped condition within hours requires 
the unit 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 reach the required unit conditions 
from full power conditions in an orderly manner and without 
challenging unit systems. In MODE 4. these Functions are no 
longer required OPERABLE.  

The Required Actions are modified by a Note that aos the 1 
inoperable'channel to be bypassed for up to hours sor 
surveillance testing of other channels. The•urs allowed 
to restore the channel to OPERABLE status or to p11 Ik 
inoperable channel in the tripped condition, and the hours 
allowed for testing, are justified in Reference 8. e,-1 

(continued)
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ACTIONS E.1. E.2.1. and E.2.2 
(continued) 

Condition E applies to: 

"* Containment Spray Containment Pressure-4Th Highg 
High o, andfour ounls ana 

"* Containment Phase B Isolation Containment Pressure
)(i Hi ghl Highd.  

None of these signals has input to a control function.  
Thus. two-out-of-three logic is necessary to meet acceptable 
protective requirements. However. a two-out-of-three design 
would require tripping a failed channel. This is 
undesirable because a single failure would then cause 
spurious containment spray initiation. Spurious spray 
actuation is undesirable because of the cleanup problems 
presented. Therefore, these channels are designed with 
two-out-of-four logic so that a failed channel may be 
bypassed rather than tripped. Note that one channel may be 
bypassed and still satisfy the single failure criterion.  
Furthermore. with one channel bypassed, a single instrumentation channel failure will not spuriously initiate 
containment spray.  

To avoid the inadvertent actuation of containment spray and 
Phase B containment isolation, the inoperable channel should 
not be placed in the tripped condition. Instead it is 
bypassed. Restoring the channel to OPERABLE status, or 
placing the inoperable channel in the bypass condition 

, witrnn Vjhours. is sufficient to assure that the Function 
t1• remains OPERABLE and minimizes the time that the Function 

may be in a partial trip condition (assuming the inoperable 
channel has failed high). The Completion Time is further 
justified based on the low probability of an event occurring 
during this interval. Failure to restore the inoperable 
channel to OPERABLE status, or place it in the bypassed con ition within hours, requires the unit 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 reach the required unit 
conditions from full power conditions in an orderly manner 
and without challenging unit systems. In MODE 4. these 
Functions are no longer required OPERABLE.  

(continued) 
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ACTIONS E.1. E.2.1. and E.2.2 (continued) 

The Required Actions are modified by a Note that allows one 
additional channel to be bypassed for up to hours for 
surveillance testing. Placjng a second chantnel in the 
bypass condition for up to(Uhours for testing purposes is 
acceptable based on the results oT Keterence-.  

F.1, F.2.1. and F.2.2 

Condition F applies to: 

"* Manual Initiation of Steam Line Isolation: 

"* Loss of Offsite Power: 

- Auxiliar eedwater Pump u -n Transfer on ction 
Pre~ssu -Low: and -.  

• P-4 Interlock.  

For the Manual Initiation and the P-4 Interlock Functions.  
this action addresses the train orientation of the SSPS.  
For the Loss of Offsite Power Function. this action 
recognizes the lack of manual trip provision for a failed Sannel. 9 pump su•cl;n 1Transfe191-5nnnes.  
his a ion cognizes t placing failed chan1 in tri# (during o tion is necessaril la corservati)/ action/ 

SSpuriou rip of s function •Id align the•F/ Syst~w'o 
(a so. e-that WA I i amHtoZ a•l•o D()ortinowd3 

on. Ta train or channel is inoperable. 4nours is 
alowe-to return it to OPERABLE status. The specified 
Completion Time is reasonable considering the nature of 
these Functions, the available redundancy, and the low 
probability of an event occurring during this interval. If 
the Function cannot be returned to OPERABLE status, the unit 
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 unit conditions from full power in an orderly 
manner and without challenging unit systems. In MODE 4. the 
unit does not have any analyzed transients or conditions 
that require the explicit use of the protection functions 
noted above.  

(continued)
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ACTIONS G.-. G.2.1 and G.2.2 
(continued) 

Condition G applies to the automatic actuation logic and 
actuation relays for the Steam Line Isolation Turbine Trip 
and Feedwater Isolation,•and AFW actuation Functions.  

The action addresses the train orientation of the SSPS and 
aste g ays for these functions. If one 

train is inoperable, hours are allowed to restore the 
train to OPERABLE status. The Completion Time for restoring 
a train to OPERABLE status is reasonable considering that 
there is another train OPERABLE, and the low probability of 
an event occurring during this interval. If the train 
cannot be returned to OPERABLE status, the unit must be 
brought to 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 unit conditions from full power conditions in an 
orderly manner and without challenging unit systems.  
Placing the unit in MODE 4 removes all requirements for 
OPERABILITY of the protection channels and actuation 
functions. In this MODE, the unit 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 So hours for surveillance 
testing provided the other train is OPERABLE. This 
allowance is based on tF reliability analysis (Ref. 8) 
assumption tkat 4;hours is the average time required to 
perform channel surveil ance.  

H.1 and H.2 

Condition H applies the automatic actuation logi and 
actuation relays f the Turbine Trip and Feedwate 
Isolation Functio e 

This action a Wrresses the train orientation ofthe SSPS and 

the master a slave relays for this Function If one train 

is opera 6 hours are allowed to restor the train to OPRBLE •atus or the unit must be placed fn MODE 3 within 

the foll (ing 6 hours. The Completion Tip .for restoring a 
Strint•OPERABLE status is reasonable c nsidering that 
tees another train OPERABLE. and t• low probability of 

(continued)
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(continued)

B 3.3-111

H.1 and H.2 (continued) 

an event occurring duri this interval. The allowed 
Completion Time of 6 rs is reasonable, based on operat, g 
experience, to reach E 3 from full power conditions i an 
orderly manner and thout challenging unit systems. T se 
Functions are no nger required in MODE 3. Placing e 
unit in MODE 3 r ves all requirements for OPERABIIT of 
the protection annels and actuation functions, this 
MODE. the uni does not have analyzed transients9r 
conditions at require the explicit use of the rotection 
functions ted above.  

The Req red Actions are modified by a Note hat allows one 
train be bypassed for up to [4] hours f surveillance 
testi g provided the other train is OPE LE. This 
all ance is based on the reliability a lysis (Ref. 8) 
as tion that 4 hours is the averagei required to 

rform channel surveillance.  

1.1 and 1.2 

Condition I applies to: 

"- SG Water Level-High gh (P-14) (two. three. a four E loop units); and 

" Undervoltage Rea or Coolant Pumqp.  

If one channel is 'operable. 6 hours are allow to restore 
one channel to OP BLE status or to place it ' the tripped 
condition. If aced in the tripped conditio . the Function 
is then in a ptial trip condition where o -out-of-two or 
one-out-of-t ee logic will result in actua on. The 6 hour 
Completion me is justified in Reference . Failure to 
restore t inoperable channel to OPERAB status or place 
it in thtripped condition within 6 hou requires the unit 
to be paced in MODE 3 within the foll ng 6 hours.. The 
all Completion Time of 6 hours is asonable. based on 
oper ing experience, to reach MODE 3 rom full power 
co itions in an orderly manner and thout challenging unit 
s tems. In MODE 3. these Function are no longer required 

ERABLE.
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ACTIONS 1.1 and 1.2 (continued) 
The Required Actio are modified by N~ote that all /s the• 
inoperable chann 4to be bypassed fr up to r4] hpis for 
surveillance ting of other nnels. The 6 urs allowed to place t ioeabeca n the trippe dcondition, 
and the ours allowed f4a second chann'e to be in the| 
bypas condition for sting, are justied in R ~erence 8. - " 

Condition Wapplies to the AFW pump start on trip of all MFW 
pUMPs.  

This action addresses the train orientation of the SSPS for 
the auto start function of the AFW System on loss of all MFW 
pumps. The OPERABILITY of the AFW System must be assured by 
allowing automatic start of the AFW System pumps. If a 
channel is inoperable. 48 hours are allowed to return it to 
an OPERABLE status. If the function cannot be returned to 
an OPERABLE status. 6 hours are allowed to place the unit in 
MODE 3. The allowed Completion Time of 6 hours is 
reasonable, based on operating experience, to reach MODE 3 
from full power conditions in an orderly manner and without 
challenging unit systems. In MODE 3. the unit does not have 
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 8.  

Condition appl ies to: 

• STLevel-Low Low Coincident with Safety Injection&,-) 

RWST Leve/Low Low Coincdi with Safety Inj 6ion'• (_• and Co~identwith Conta' ent Sump Level-pHih. I 
RWST Level--Low Low Coincident With SlCAna Coinci t 1 
onainn eve i provides actuation of 

switchover to the containment sump. Note that this Function 

(continued)
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(continued)

requires the bistables to energize to perform their required 
action. The 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(;jU..s-- sufficient to ensure that the 
Function remains 'OPERABLE, and minimizes the time that the 
Function may be in a partial trip conditiog (assuming the 
inoperable channel has failed high). The V-hour Coip, etion 
Time is justified in Reference 8. If the channel cannot be 
returned to OP LE status or Dlaced in thp hvn T 
condition within • urs. the unit must be brought to MODE 3 / 
within the following 6 hours and MODE 5 within the next 
30 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 unit systems. In MODE 5. the unit 
does not have any analyzed transients or conditions that 
require the explicit use of the protection functions noted 
above.

Ol

The Required Actions are modified by a Note that allows 
• o rcing a second channel in the bypass condition f Q-) 
12. hours for survei]lance testing. The total of • hours"-.--

reach MODE 3 a hours for a second channel to be S• 
oypassea Vs cceptabTe based on the results of Reference 8.  

•1.92 .1 and 2.2 

Cniinp ple o the P-1l and P-2ran ý)4 
interlock• CS 

With one channelinoperable. the operator must verify that '3 
the interlock is in the required state for the existing unit 
condition. ,<This action manually accomplishes the function 
of the inter I ocK. Determination must le made witnin I four'.,/ C% a 1> 
The 1 hour Completion Time is equal to the time allowed by 

(continued)
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The verification that the interlocks are in their proper state may be performed via the Control 
Room permissive status lights.

North Anna Units 1 and 2 Insert to Page B 3.3-113 Revision 0
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ACTIONS .2,I (continued) 

LCO 3.0.3 to initiate shutdown actions in the event of a 
complete loss of ESFAS function. If the interlock is not in 
the required state (or placed in the required state) for the 
existing unit condition, the unit 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 unit 
conditions from full power conditions in an orderly manner 
and without challenging unit systems. Placing the unit in 
MODE 4 removes all requirements for OPERABILITY of these 
interlocks.  

SURVEILLANCE The SRs for each ESFAS Function are identified by the SRs 
REQUIREMENTS column of Table 3.3.2-1.  

A Note has been added to the SR Table to clarify that 
Table 3.3.2-1 determines which SRs apply to which ESFAS 
Functions.  

Note that each channel of process protection supplies both 
trains of the ESFAS. When testing channel I, train A and 
train B must be examined. Similarly. train A and train B 
must be examined when testing channel II. channel III. and 
channel IV (if applicable). The CHANNEL CALIBRATION and 
COTs are performed in a manner that is consistent with the 
assumptions used in analytically calculating the required 
channel accuracies.  

tpical reports In order for a lic see to use these 

imes, the li see must justify t Frequencies as re ired 
[ by the staf EER for the topical Z port.  

SR 3.3.2.1 

Performance of the CHANNEL CHECK once every 12 hours ensures 
that a gross 'failure of instrumentation has not occurred. A 
CHANNEL CHECK is normally 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 

(continued)
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ACTIONS SR 3.3.2.1 (continued) 

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 reliability. If a channel is 
outside the 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. 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 3.3.2.2 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 condition, thus preventing inadvertent 
actuation. Through the semiautomatic tester, all possible 
logic combinations, with and without applicable permissives.  

(9fG ac ... ,im, wrs-r cz@a winyrtf/ ThlamepmsleS 

veries at t moi ulesare OPERABLE. n -a re 03 an •owe. VOltacpoignl cil 
Mne rre ncy of every 31 days on aD TEST BASIS is 

adequate. It is based on industry operating experience, 
considering instrument reliability and operating history 
data.  

(SR 3.3. .is the performnceo nO LOGIC TEs asi 
descri in SR 3.3.2 - exrant that urtmii-

(continued)
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SR 3.3.2.3 (contin• " _ 

tester is not us and the continuy y check does t have to 
be performed, aex laied in the ote. This S is applied 
to the balan of plant actuati logic and re ys that do 
not have t SSPS test circui installed to tilize the 
semiaut tic tester or per rm the contin y check. T s 
test i also performed ev y 31 days on a AGGERED TE 
BAS . The Frequency i dequate based n industry 
o ating experience nsidering inst nt reliab1 ity and 
oo rating history da

SR 332 3L 

SR 3.3.2 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 a 
STAGGERED TEST BASIS. The time allowed for the 
T4WS•r rcs _a hesurveil lance interval justiTed in 

SR 3.3.20-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 foundXithin the Allowable Values 
specified in Table 3.3 

The difference between the current "as found" values and the gTý-> 
previous test "as left" values must be consistent with the 
drift allowance used in the setpoint methodology. The 7ST F 
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 

(continued)
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A successful test of the required contact(s) of a channel relay may be performed by the 
verification of the change of state of a single contact of the relay. This clarifies what is an 
acceptable CHANNEL OPERATIONAL TEST of a relay. This is acceptable because all of 
the other required contacts of the relay are verified by other Technical Specifications and 
non-Technical Specifications tests at least one per refueling interval with applicable 
extensions.  

INSERT 2 

The COT for the Containment Pressure channel includes exercising the transmitter by 
applying either a vacuum or pressure to the appropriate side of the transmitter.

North Anna Units 1 and 2 Insert to PageB 3.3-1 16 Revision 0
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SR 3.3.2. r(continued) 

surveillance interval extension analysis (Ref. 8) when 
applicable.  

The Frequency of 92 days is justified in Reference 8.

SR 3.3.2 

SR 3.3.2 J~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 cqntaining the slave relay. This test 
is performed every Qp2l days. The Frequency is adequate, 
based on industry operating experience, considering 
instrument reliability and operating history data.  

he performance of a TADOT e §2d 
gis test is a check of the Loss of Offsite Power 
jn ervouge KLL-ann Dn - Lranster onRIctjnn, 
r- Fýunctionsl. Function is tested ui to. and

[est al e'inc f- trip c ua 
.tmiu•s r vy • he T 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 
adequate. It is based on industry operating experience, 
considering instrument reliability and operating history 
data.

D 

0 

-<lJ56ArŽ;t1 
T5 I

(continued)
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This SR is modified by a Note that allows an exception for testing of relays, which could 
induce a unit transient, an inadvertent reactor trip, ESFAS actuation, or cause the 
inoperability of two or more ESF components.  

INSERT 2 

A successful test of the required contact(s) of a channel relay may be performed by the 
verification of the change of state of a single contact of the relay. This clarifies what is an 
acceptable TADOT of a relay. This is acceptable because all of the other required contacts 
of the relay are verified by other Technical Specifications and non-Technical Specifications 
tests at least one per refueling interval with applicable extensions.

North Anna Units 1 and 2 Insert to Page B 3.3-117 Revision 0



ESFAS Instrumentation 
B 3.3.2

BASES

SURVEILLANCE 
REQUIREMENTS 

(continued)

SR 3.3._ 

SR 3.3.2 is the performance of a TADOT. This test is a 
check of the Manual Actuation Functions and AFW pump start 
ntiP of all MFW pumps. It is performed every 
1W months. Each Manual Actuation Function is tested up 

to. and including, the master relay coils.y In some 
instances, the test includes actuation of t l en device 
(i.e.. pump starts, valve cycles. etc.). The Frequency is A,&JSER7ý> 
adequate, based on industry operating experience and is 
consistent with the typical refueling cycle. The SR is r5-TF modified by a Note that excludes verification of setpoints 
during the TADOT for manual initiation Functions. The 
manual initiation Functions have no associated setpoints.

Sshe performance of a CHANNEL CALIBRATION.  

A CHANNEL CALIBRATION is performed every &8Wmonths. 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 CALIBRATIONS must be performed consistent with the assumptions of the unit specific 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.  

The Frequency of ý.8tmonths is based on the assumption of an 018&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.  

This SR ensures the individual channel ESF RESPONSE TIMES 
are less than or equal to the maximum values assumed in the 

(continued)
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A successful test of the required contact(s) of a channel relay may be performed by the 
verification of the change of state of a single contact of the relay. This clarifies what is an 
acceptable TADOT of a relay. This is acceptable because all of the other required contacts 
of the relay are verified by other Technical Specifications and non-Technical Specifications 
tests at least one per refueling interval with applicable extensions.
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SR 3.3.240(continued) 

accident analysis. Response Time testing acceptance 
criteriare included in the Technical Requirements Manuale 
kaeti5J (Ref. 3). Individual component response times 
are noT-bdeled in the analyses. The analyses model the 
overall or total elapse$itim?. from the point at which the 
parameter exceeds theripoetpoint 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 

a SAR 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 overlapping tests such that the entire response 
time is measured. �r;

ESF RESPONSE TINE tests are conducted on an t18ý month 0 
STAGGERED TEST BASIS. Testing of the final Ictuation 
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 &189months. The §) 
•18('month Frequency is consistent with the typical 
refueling cycle and 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. 'V1 6,jt.ez-.>

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

SR 3.3.2.• 

SR 3.3.2. ris the performance of a TADOT as described in 
SR 3.3.2& except that it is performed for the P-4 Reactor 

(continued)
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The RESPONSE TIME testing for a channel of a function shall be conducted so that all 
channels are tested at N times 18 months. N is the total number of channels for a specific 
ESFAS function shown in Table 3.3.2-1 "Required Channels" column.

North Anna Units 1 and 2 Insert to Page B 3.3-119 Revision 0
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RASES

SURVEILLANCE 
REQUIREMENTS

REFERENCES

S--3.3.2 cont inued) 

w1J56r 1>0 Trip Interlock, and the Frequency is once per RTB Icycl e." 
This Frequency is based on operating experience 
demonstrating that undetected failure of the P-4 interlock 
sometimes occurs when the RTB is cycled.  

The SR is modified by a Note that excludes verification off setpoints during the TADOT. The Function tested has no . T-T
associated setpoi nt. 7o

1.@FSAR. Chaptera6 cZ( 
2. (&FSAR. Chapter /7F.  

3. OFSAR. Chapter 15E.  

4. IEEE-279-1971.  

5. 10 CFR 50.49.  

6. RTS/ESFAS Setpoint Methodology Study. J. A,. Q.4 ocoI)•) 

7. NUREG-1218, April 1988.  

8. WCAP-10271-P-A. Supplement 2. Rev. 1. June 1990. ocAP-eq - AqF 
9. �~chjjol Requirements Manual ~ei, .. es se 0 

II'
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ITS 3.3.2, ESFAS 

INSERT 1 

(RTB and associated bypass breaker must be opened at the same time).  

INSERT 2 

A successful test of the required contact(s) of a channel relay may be performed by the 
verification of the change of state of a single contact of the relay. This clarifies what is an 
acceptable TADOT of a relay. This is acceptable because all of the other required contacts 
of the relay are verified by other Technical Specifications and non-Technical Specifications 
tests at least one per refueling interval with applicable extensions.

North Anna Units 1 and 2 Insert to Page B 3.3-120 Revision 0
North Anna Units I and 2 Insert to Page B 3.3-120 Revision 0



JUSTIFICATION FOR DEVIATIONS 
ITS 3.3.2 BASES, ESFAS 

1. Changes are made (additions, deletions, and/or changes) to the ISTS, which reflect the 
plant specific nomenclature, number, reference, system description, analysis, or licensing 
basis description.  

2. The brackets have been removed and the proper plant specific information/value has been 
provided.  

3. A requirement, information, or Reviewer's Note is deleted because it is not applicable to 
North Anna. If necessary, requirements are re-numbered.  

4. Editorial change made for enhanced clarity or to be consistent with the ISTS Writers 
Guide.  

5. Information or requirements have been moved from the CTS Specifications to the ITS 
Bases. No change in technical intent or requirement of the CTS Specification is made 
with this movement.  

6. Changes are made to reflect those changes made to the ISTS.  

7. The criteria of the NRC Final Policy Statement on Technical Specifications 
Improvements have been included in 10 CFR 50.36(c)(2)(ii). Therefore, references in the 
ISTS Bases to the NRC Final Policy Statement are revised in the ITS Bases to reference 
10 CFR 50.36.  

8. TSTF - 111, Revision 6, modifies the Bases of ISTS SR 3.3.2.11 with an allowance 
which permits the elimination of periodic protection channel response time tests by using 
allocated signal processing and actuation logic response times in the overall verification 
of the protection system channel response time. To incorporate this allowance, an 
evaluation must be performed that confirms that WCAP - 14036 - P, Revision 1, 
"Elimination of Periodic Protection Channel Response Time Tests," and WCAP-13632
P-A, Revision 2, "Elimination of Pressure Sensor Response Time Testing Requirements" 
are applicable to North Anna. Such an evaluation has not been performed. Therefore, the 
allowance is not incorporated into the ITS SR 3.3.2.10 Bases.  

9. North Anna sub-atmospheric containment design does not utilize a Containment Purge 
System except in MODES 5 or 6. Therefore, the SI Phase A signal is not used to initiate 
Containment Purge Isolation for this type of containment. The Containment Purge 
Isolation function listed for Safety Injection is not applicable and is deleted.  

10. The North Anna instrumentation system does not provide for 2-out-of-4 logic in all cases 
when both control and protection share a channel. This is consistent with IEEE-279-1971 
and the North Anna licensing basis. The Bases are revised as needed to reflect the North 
Anna design.

North Anna Units I and 2 Page 1 Revision 0
North Anna Units I and 2 Page I Revision 0



PAM Instrumentation 
B 3.3.3 

B 3.3 INSTRUMENTATION 

B 3.3.3 Post Accident Monitoring (PAM) Instrumentation 

BASES 

BACKGROUND The primary purpose of the PAM instrumentation is to display unit variables that provide information required by the control room operators during accident situations. This information provides the necessary support for the operator to take the manual actions for which no automatic control is provided and that are required for safety systems to accomplish their safety functions for Design Basis Accidents 
(DBAs).  

The OPERABILITY of the accident monitoring instrumentation 
ensures that there is sufficient information available on selected unit parameters to monitor and to assess unit status and behavior following an accident.  

The availability of accident monitoring instrumentation is important so that responses to corrective actions can be observed and the need for, and magnitude of. further actions can be determined. These esential instrument.s ara identified by unI, i ic f -e f.  
the recommendations of Regulatory 1 1.97 (Ref. 2) as required by Supplement 1 to NUREG-0737 (Ref. 3).  

The instrument channels required to be OPERABLE by this LCO include two classes of parameters identified during unit specific implementation of Regulatory Guide 1.97 as Type A and Category I variables.  

Type A variables are included in this LCO because they provide the primary information required for the control room operator to take specific manually controlled actions for which no automatic control is provided, and that are required for safety systems to accomplish their safety 
DBAs. Because ie'lst o! A variabe i idiffers wide n uni t. Table 3.3.3-" in the C T jaccompanying' LCO containso examles of ype A van 1 es 1 except for those that maY also e Cat ariabs.  

Category I variables are the key variables deemed risk significant because they are needed to: 

(continued)

Rev 1. 04/07/95
WOG STS 8 3.3-121



ITS 3.3.3, PAM INSTRUMENTATION 

INSERT 

Primary information is defined as information that is essential for the direct accomplishment 
of the specific safety functions; it does not include those variables that are associated with 
contingency actions that may also be identified in written procedures.

North Anna Units 1 and 2 Insert to Page B 3.3 - 121 Revision 0
North Anna Units I and 2 Insert to Page B 3.3 - 121 Revision 0



PAM Instrumentation 
B 3.3.3 

BASES 

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

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.  

ehese key variables are identified by the wspecific lat Guoi 1.97 analyses (Ref. 1). 1,reZo 
• identi-fthe h-M specific Type A and Category I variables and providUl•&ustification for deviating from the NRC proposed list of Category I variables.  
Reviewer'siite: Table 3.3.Fun -i -1 isd t of variable.. -1 

are dis ~~cuse in theLDscin 

typical o those identifiensre the un pesra it of ide 1. analyses. Tab 3.3.3R1 ynd Cat specific so 

Thtte c ontrol roomcoperatio ng/S staff can:lTpeAan 

R e rf/aorm the• diag9 @nosis , specified in the emergency/ 

opeat ingy prcdrs(hs variables ar•tii yt e resitrseiictedI 

torediscs nned in s fO te pti m u 

that) he g.ntloss rof oleantin saccidentLCA: 

* 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) 

TheST spcii intumn. Fntin-1sei2abe3..-

Rev 1. 04/07/95
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PAM Instrumentation 
B 3.3.3 

BASES 

APPLICABLE 0 Determine whether systems important to safety are SAFETY ANALYSES performing their intended functions: 
(continued) 

* Determine the likelihood of a gross breach of the 
barriers to radioactivity release: 

* Determine if a gross breach of a barrier has occurred; 
and 

* Initiate action necessary to protect the public and to 
estimate the magnitude of any impending threat.  

PAM instrumentation that meets the definition of Tye An 
R M latory Guide 1.97 satisfies Criterion 3 of 
T aLigy-natemen. Category I. non-Type A, instrumentation must beFretained in TS because it is intended to assist 
operators in minimizing the consequences of accidents.  
Therefore. Category I. non-Type A. variables are important 
for reducing public risk.  

LCO The PAM instrumentation LCO provides OPERABILITY 
requirements for Regulatory Guide 1.97 Type A monitors, 
which provide information required by the control room T.. erators to perform certain manual actions specified in the P144 Emergency Operating Procedures. These manual actions 
ensure that a system can accouplish its safety function, and are credited in the safety analyses. Additionally. this LCO 
addresses Regulatory Guide 1.97 instruments that have been 
designated Category I. non-Type A.  

The OPERABILITY of the PAM instrumentation ensures there is 
sufficient information available on selected unit parameters 
to monitor and assess unit status followin9 an accident.  
This capability is consistent with 
Reference 1.  

LCO 3.3.3 requires two OPERABLE channels for most Functions.  
Two OPERABLE channels ensure no single failure prevents 
operators from getting the information necessary for them to 
determine the safety status of the unit. and to bring the unit to and maintain it in a safe condition following an 
accident.  

(continued) 
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PAM Instrumentation 
B 3.3.3 

BASES 

LCO Furthermore, OPERABILITY of two channels allows a CHANNEL 
(continued) CHECK during the post accident phase to confirm the validit 

o r ation is the stuats oit fth I specific Regulato ns.  
huide 1.97 aru lyses (Ref. 1)p termined that failuch of one V accident i toricng channe tresults in informati o mbiguit 

Jthat io he redundant epnpltays disagree) that oula d I ead operatu s to defeat orva il to accomplish a r fired safety 

The exception to the two channel requirement is Containment Isolation Valve (CIV) Position. In this case, the important 

information is the status of the containment 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 valveg or via system boundary status. If a normally active 
CIV is known to be closed and deactivated n position 
indication is not needed to determine status. Therefore.  
the position indication for valves in this state is not 
required to be OPERABLE.  

Lsed3.3.b provides a dio t of variables ife it e 

Fenctions listhed uin Tal 3 i seo is* 1on9ar 

lsall T1e A anti Category I variables ietfe 

(itede asc ReguaorynGu~ide beprovi for eac 

RTypA and Category I variables are required to meet 
Re=ulatory Guide 1.97 Category I (Ref. 2) design and 
qualification requirements for seismic and environmental 

qualification. single failure criterion. utilization of emergency standby power, immaediately accessible display, 
continuous readout, and recording of display.  

List ed. below. are. discussions of the spcf.e instrument 
unctions lilsted in Table 3.3.3-1.J-Tese discu onssl arie •, 

intended a eso-n1s• dbe provicil•for each 

(continued) 
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PAMl Instrumentation 
8 3.3.3 

BASES 

LCD 1. 2. Power Range and Source Rangie Neutron Flux (continued) 
Power Range and Source Range Neutron Flux indication is provided to verify reactor shutdown. Thee two 
ranges are necessary to cover the full rang 
that may occur post accident. - rA4 1 ,A o 

r5 gev. 
0 6q.q veiiaino uciiaiy n igoiNeutron flux is used for accident diagnosis. e-G positive reactivity insertion.  

3. 4. Reactor Coolant System (RCS) Hot and Cold Leg 

RCS Hot and Cold Leg Temperaturees. CarUtegory I 
variables provided for verification of core cooling 
and long term surveillance.  

CS to n .u e eprat s are used to determine RCS ubcooling mar n. RCS subcooli g 
marg~in will low tenuina n of safety inj tion 
(SI). if ill in p s, or reinitiati of SI if it has n stopped. CS subcooling mar in is also 
sed a n .. nd coold control 

n itonRCScold leg temperature is used in 
,conyunc±ion with RCS hot leg temperature to verify the unit conditions necessary to establish natural 
c-irculation in the RCS.  

REMUctor eelte rature, ut to tHe Rea 
Protection stem are p edby two fas esponse) 

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.  

CSpressje isusy verify 06lgivery of SI fJow to 
fr at least nhe torain vn the ýRCS pr~erree ýis) 

(continued) 
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PAJM Instrumentation 
B 3.3.3 

BASES 

LCO 5. Reactor Coolant System Pressure (Wide Range) 
(continued) 

to verify closuA (s 
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 I if still in progress, or reinitiation of SI if it has been stopped. RCS pressure can also be used: 

"* to determine whether to terminate actuated SI or 
to reinitiate stopped SI; 

"* to determine when to reset SI and shut off low 
head SI: 

"* to manually restart low head SI; 
+i CI ee- 5,0~ -P% oft 6p~ah. 4

* ja)7reactor coo ant pW%(RCpý e and 0 
* to make a determination on the nature of the 

accident in progress and where to go next in the 
procedure.  

RCS subcooling margin is also used for unit 
stabilization and cooldown control.  

RCS pressure is also related to three decisions about 
depressurization. They are: 
"* to determine whether to proceed with primary 

system depressurization: 

"* to verify termination of depressurization; and 

"* to determine whether to close accumulator 
isolation valves during a controlled 
cool down/depressurizat ion.  

use of RCS pressure is to determine whether to 
operate the pressurizer heaters.  

(continued) 
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PAM Instrumentation 
B 3.3.3

BASES

5. Reactor Coolant System Pressure (Wide Range) 
(continued) 

•• Cunits RCS pressure is a Type A variable 
ausetFheoperator uses this indication to monitor) 

the cooldown of the RCS following a steam generator 5c*~Irn• 
tube rupture (SGTR) or small break LOCA. Operator a-#nr, .} actions to maintain a controlled cooldown, such as 
adjusting steam generator (SG) pressure or level would use this. inndicatiiýoon../rthe~rmo RCS prepdr 

• s o~ e •= E u = =• may us i ud sions t o_ , 
M _7oper:atif. .

6 Reactor Vessel (!iý Level (:-•,~ekof,- 4'r'l• 

-e nwLlaJ is provided for 
verification and long term survei lance of core 
cooling. It is also useda c,•n 12a> to determine reactor coolant inventory adequacy.

6), cer• I,

T he __-r"U9 f~r V inI~ Y=D- V S provides abPiVimeasurement of the collapsed liquid 
,cor-I evel aoove t aplate. The collapsed level represents the amount of liquid mass that is in the reactor vessel above the core. Measurement of the coll~psed water level is selected because it is aE) 

qU Mndication of the water inventory.  

7. Containment Sum. Water Level (Wide'Ranae) 

Containment Sump Water Level is provided for verification and long term surveillance of RCS 
integrity.  
Containment Sump Water Level is used Zh •) IR) 

-conl nmhnt SuW feve cdent diagnosi

jO fhen to r the recir ion procedure;ind 

wheth to terminate C. if still in prress.  

(continued)
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ITS 3.3.3, PAM INSTRUMENTATION

INSERT 1 

6. Inadequate Core Cooling Monitor System 

The ICCM consists of three functional subsystems. Each subsystem is composed of 
two instrumentation trains. The three subsystems of ICCM are: the Reactor Vessel 
Level Instrumentation System (RVLIS); Core Exit Temperature Monitoring (CETM); 
and Subcooling Margin Monitor (SMM). The functions provided by the subsystems 
are discussed below.  

INSERT 2 

6.b Reactor Coolant System Subcooling Margin Monitor 

The RCS SMM is a Category I variable provided for verification of core cooling. The 
SMM subsystem calculates the margin to saturation for the RCS from inputs of wide 
range RCS pressure transmitters and the average of the five highest temperature 
core exit thermocouples. The two trains of SMM receive inputs from separate trains 
of pressure transmitters and core exit thermocouples (CETs).  

The SMM indicators are redundant to the information provided by the RCS hot and 
cold leg temperature and RCS wide range pressure indicators. RCS subcooling 
margin will allow termination of SI, if still in progress, or reinitiating of SI if it has been 
secured. RCS subcooling margin is also used for unit stabilization, cooldown 
control, and RCP trip criteria. The SMM indicates the degree of subcooling from -35 
OF (superheated) to +200 OF (subcooled).  

INSERT 3 

6.c Core Exit Temperature Monitoring 

CETM is provided for verification and long term surveillance of core cooling. Two 
OPERABLE CETs per channel are required in each core quadrant to provide 
indication of radial distribution of the coolant temperature rise across representative 
regions of the core. Two sets of two thermocouples ensure a single failure will not 
disable the ability to determine the radial temperature gradient. Monitoring of the 
CETs is available through the ICCM. Different CETs are connected to their 
respective channel, so a single CET failure does not affect both channels. The 
following CET indication is provided in the control room: 

"* Five hottest thermocouples (ranked from highest to lowest); 

"* Maximum, Average, and Minimum temperatures for each quadrant; 

"* Average of the five high thermocouples.

North Anna Units 1 and 2 Insert to Page B 3.3 - 127 Revision 0
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PAM Instrumentation 
B 3.3.3 

BASES 

LCO 8q ontainl nt Pressure ide Ran Co., tP- ,t (7 (continued) 
Containment Pressure Wide Range rove for verification of RCS- and containmeV OPERABILITY.  
onZtainez pressure is/{sed to verify/c-losure of •in• 
eam i lationvalv (MSIVs). oand9ntai rmet s iay c 

G & Containment Isolation Valve Position 

ClV Position is provided for verification of T- o) Containment OPERABILITY, and Phase A and Phase B 
L Pk+#\ isolation.  

When used to verify Phase A and Phase B isolation, the important information is the isolation status of the containment penetrations. The LCO requires one channel of valve position indication in the control room to be OPERABLE for each active CIV in a containment penetration flow path. i.e., two total channels of CIV position indication for a penetration flow path with two active valves. For containment penetrations with only one active CIV having control room indication. Note Wb) requires a single channel of valve position indication to be OPERA BLBh~ Z~ sufficient to redundantly verify the isolation status Na.ý\ .of each isolable penetration either via indicated e -rtA Lo status of the active valve, as applicable, and prior N .W-. ,0V t 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. Note (a) 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.X ,Js S _ 

(continued) 

WOG STS B 3.3-128 Rev 1. 04/07/95



ITS 3.3.3, PAM INSTRUMENTATION 

INSERT 1 

Containment Pressure channels are used to verify Safety Injection (SI) initiation and Phase 
A isolation on Containment Pressure - High signal. These channels are also used to verify 
closure of the Main Steam Trip Valves on a Containment Pressure - Intermediate High High 
signal. The Containment Pressure channels are also used to verify initiation of Containment 
Spray and Phase B isolation on a Containment Pressure - High High signal.  

INSERT 2 

Each penetration is treated separately and each penetration flow path is considered a 
separate function. Therefore, separate Condition entry is allowed for each inoperable 
penetration flow path.

North Anna Units 1 and 2 InserttoPageB 3.3- 128 Revision 0
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B 3.3.3 

BASES 

LCO (j~~ Containment Area Radiation (Highi Rangie) ) 
(continued) Go

Containment Area 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 
'igh pergy flei ed ~ as occur .and 

S H rogen orEF 

concentration conditions that represent a potential 
for containment breach from a hydrogen explosion.  
This variable is also important in verifying the 4 adequacy of mitigating actions. i~J~T2 

~~ Pressurizer Level ) 
Pressurizer Level is 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 unit conditions 

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

_ _ _ _ _ _ _ (A) (?) 
Steam Generator Water Level (WideRnc 

lGWaeve covers ais anvie ofmn prainoAe 

levelcover a s~n ofmeasur ifferenti + to-Y 
ýp ssure is nA n nch f) CwM at. 68;FI 
:emperatu. co nsatioloft is irrdicati is 

The- nwrr-,'. rohtje. perfo manually by t perator. R ant ) 
I(SyflIWt 4 CWCev4o,- 

4'7 + ,5.Frs rtumentatI On. h fe U nd level signa are 

wqi~er leve-1.  

z t (continued) 
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INSERT 1 

adverse containment conditions exist.  

INSERT 2 

The hydrogen analyzers are shared between units.

North Anna Units 1 and 2 Insert to Page B 3.3 - 129 Revision 0
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BASES 

LCO • . Steam Generator Water Level (Wide, Range )(continued) 

inputpo the unit computer. Icontrol room indicator'O 6) 
and the n Feedwater Cr System.  
SG Water Level 1 is used to: () 
"* identify the ( GR following a tube rupture: (I) 
"* verify that the intact SGs are an adequate heat 

sink for the reactor: 

* determine the nature of the accident in progress 
(e.g.. verify aioSGTR): and 

: " verify unit conditions for termination of SI 

"during secondary unit- )outside containment.  Sc,'cC me I-M '4--"u d contanment 

CE ArTj, erator action is based on the control room indfcafi-on of SG level. The RCS response during a design basis small break LOCA depends on the break 
size. For a certain range of break sizes. h• " .gf1n-od heat trae iJS nesaryv tor,1,11e1''1 

ange level is ype A 7'f1) variable because the operator must manually raise and •:i~~a~~llSn ole r condenser h i 
ransT. ra _action is tiated on a lo of ed. .ma . Feedater qow isincreaseduntil\ 

a o Tan S range level SIler __.oeser setrni n r..• 

,NýEýupayofor 

(DM~S Level is provided to ensure wa~ter supply for auxiliary feedwater (AFW). The CST provides the ensured safety grade water sup1ly for the AFW System.  nslS.1S ofý& iclenti- -anL connect'n by F 

Le nvesory is monitoreR by aA) () .unc on.. level indication a ý _e~vel is _ispla on a control P1VcaorED • •ri-p cha rt,,,eo h ra £t computer. In;WT-Rofi •!contro]oo nnnit alm on low ~ l J( 

/At some uni.R, ' e~vel 5 consiae-red -A/Tp ýyrable Jfcause the =41ro-ro mIetZ' and A-,/ 

(continued) 
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BASES 

LCO ( . nsate Storaqe Tank ) Level (continued) 

ý nnnci ato Me consi dered t~he-ori marc in ncicatiorYUse• 

The DBAs that require AFW are the loss of feleýtric 
.e &power steam line break (SLB). and small break LOCA.  

ThMST is the initial of water for the A) 
System. However, as the CST is depleted, manualf 
operator action is necessary to replenish the!PST.  

Ia suc fn to the AW pumps 7&rom F weot ) 

Core Exit Temperaturei i.'provided for verification and' long term surveill1a• of core cooling. / 

An evaluation made of the minimum number of valid core exit t ples (CET) necessarg for measuring core cooli N. The evaluation deternmined the reduced 
compleI l of CETs necessary toj•!tect initial core 
recov y and trend the ensui gcore heatup. The 
eva ations account for co nonuniformities.  ludin incore effect_ f-the radial decay power/ 
is/riIution, excore •ects of condensate runba•i 

Sthe hot legs, and •muiform inlet temperatur06e.  
SBased on thesee uations. adequate core •ling is 

ensured with valid Core Exit Tempera channels ,• per quadrat th two CETs per requirr channel. The CET pair oriented radially to pentit evaluation of 
core r a-a decay power distributi*ti. Core Exit T Kture is used to determi ne-hether to terminate S if still in progress, or te'reinitiate SI if it 
as been stopped. Core Exit/Temperature is also used / 

for unit stabilization arn!4ooldown control.  

Two OPERABLE channels o Core Exit Temperature are 
required in each quadrant to provide indicatiorr'of 
radial distributioi(of the coolant temperature rise 
across represenm tive regions of the core.,/Power 
distribution Aymmetry was considered in Aletermining 
the specifi rnumber and locations pro *ded for 
diagnosis f local core problems. Terefore, two 

• randouly/selected thermocouples apr not sufficient to 

(continued) 
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INSERT 

17. Steam Generator Pressure 

SG Pressure is a Category I variable and provides an indication of the integrity of a 
steam generator. This indication can provide important information in the event of a 
faulted or ruptured steam generator.

North Anna Units 1 and 2 Insert to Page B 3.3- 131 Revision 0
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LCO 15 1'6, 1;

(continued) 
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D

7.18. Core Exit- Tueratu//a (continued:) ý/ 
meet the two _riocouples per lannel requiremen in any qua• r •thermopoupmes; in- each ch •nel must metthe additional requirement that one locatr near the center of/t~he core and the oher near 
the 7ore perimeter, suc hat the pair of re Exit T"Veratures indicate e radial tempera e gradient 
.icross their core qu rant. Unit specci c evaluations 

in Fwspon oi to It moF.2 of NUREG-0 (Ref. 3) 
should have idenacfied the thermoco e pairings t satisfry these quirementsu Te scs of to f a 
thermocouplemensure a single fa' ure will not isable trheadability o determine thie ra al temperat #e 

19. Auxiliary Feedwater F•./ • 

AFW Flow is provid to monitor operation decay heat removal via SGs. 1 

The AFW Flow o each SG is determined ta dffe re t praesmt e measurement 
t ibrae for a c ra f gpm to 1200 gpm. Redun nt e nitoring .ca 1aily is. provided by two in Mpendent trains of ins ~mnatlonn for eeachh SG. Eph differential / Presr.e.tragmait'e po es n input to a control / r6 indicator and the; unit •(quer. Since the / 

p"mary indication used by operator during an 
ccident is the control r indicator, the PAM 

specification deals speci ically with this portio of the i nstrument channel.  

AFW flow is used thr ways: 

to verify del ery of AFW flow to the 

* to determi whether to terminate S if still in 
progress. n conjunction with SG w er level 
(narrow ange): and 

* to r late AW flow so that t SG tubes remain Scovey ./ . . . . . . /



ITS 3.3.3, PAM INSTRUMENTATION 

INSERT 

18. High Head Safety Injection (HHSI) Flow 

Total HHSI flow to the RCS cold legs is a Type A variable and provides an indication 
of total borated water supplied to the RCS. For the small break LOCA, HHSI flow may 
be the only source of borated water that is injected into the RCS. Total HHSI flow is a 
Type A variable because it provides an indication to the operator for the RCP trip 
criteria.

North Anna Units 1 and 2 Insert to Page B 3.3 - 132 Revision 0
North Anna Units I and 2 Insert to Page B 3.3 - 132 Revision 0



PAM Instrumentation 
B 3.3.3

BASES

LCO

APPLICABILITY The PAM instrumentation LC0 is applicable in MODES 1. 2.  and 3. These variables are related to the diagnosis and pre-planned actions required to mitigate DBAs. The 
applicable DBAs are assumed to occur in MODES 1. 2. and 3.  In MODES 4. 5. and 6. unit conditions are such that the likelihood of an event that would require PAM 
instrumentation is low: therefore, the PAM instrumentation 
is not required to be OPERABLE in these MODES.

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.  

(continued)

Sm 
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PAM Instrumentation 
B 3.3.3 

BASES 

ACTIONS A.1 
(continued) 

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.  

B.i 
Condition B applies when the Required Action and associated Completion Time for Condition A are not met. This Required Acti n specifies initiation of actions in Specification F-;T: 5 64" which requires a written report 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). Required Action C.I 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 is not acceptable because the alternate indications may not fully meet all performance qualification requirements applied to the PAM instrumentation. Therefore, requiring restoration 

(continued) 
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PAM Instrumentation 
B 3.3.3 

BASES 

ACTIONS C.l (continued) 

of one inoperable channel of the Function limits the risk that the PAM Function will be in a degraded condition shguld an accident oc r. ' Ition 1 I a ote ,Waff 
e tluo ydrogen itor chation fre ut n o core 

soiton D aunlies when two hydrL n monwic o chause re 
inoperable. u ired Action t./requires restorin.on 
ydrogen In tor channel to OPiLE status withi l72 hours.  

The h Completion Time ireasonable based is the / 
r rckup ability of the Po Accident Sampling yste to thnitoatusythe urogen conce ration for evaluati f core Jdam ag.and to provide inf ation fo prtrdcsions.  

ws it is unlikely tha a LOCA hiause core S!ig)wouldj occr01P duA n hi tm.  

TCeo wendCition E apTfies when the Reque Action and a ociated operaitn experenc ition C h th e not met. requiredu A ction E.1 puires etring thj• appropriate Conito ( 

a ( o nt oied 
Compyretion ~ ~ ~ ~ ~~ me Time ha xi••.CniinEie redfotht 

hfSnTl Bn Tabes 3.3o3r5the Rppn ev 1 iate00 C t' . u IfThe Requ'ireCodiAtion resociaed in thleto T ie isFnton 

•eni ou on thui u t as bru at oaME •~~~~ ee eelre t os this me nt pl. to anyev thqis ionus toe unit Cus orouh tD andtleasstciated3 
wiii r .or Condd entere f wihi 12hhurs 

Th loe opetion Times has reasonitonal, Ebasteed fornha 
op eratnd eperoidene to transfe to he reu reduiondition 

sequencontiditio 
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PAM Instrumentation 
B 3.3.3 

BASES 

ACTIONS Y1 and02 (continued) 
from full powerCQ in an orderly manner and without 
challenging unit systems.  

G.1) 
thealternate mand ustaned, descrdibethen haeg towIchth Atti n alternate means a emqialn onithe rinst Reaco PA sel 
chnels us the ares in whihsh e n et 

PAi channels.  

SURVEILLANCE A Note has been added to the SR Table to clarify that REQUIREHENTS SR 3.3.3.1 and SR 3.3.3.3 apply to each PAf instruentation Function in5Table 3.- teAmns ve coT> 

SR 3.3.3.1 
Performance of the CHANNEL CHECK once every 31 days ensures that a gross instrumentation failure has not occurred. A 
CHANNEL CHECK is normally 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 mon tori ng 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 CHANL CHECK will detect gross channel failure: thus, it is key to verifying the instrumentation continues to operate properly between each CHANNEL CALIBRATION. The high radiation instrumentation 

(continued) 
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ITS 3.3.3, PAM INSTRUMENTATION 

INSERT 

with the exception that SR 3.3.3.3 is not required to be performed on the hydrogen 
analyzers or the containment isolation valve position indication. SR 3.3.3.2 is required to be 
performed on the hydrogen analyzers. SR 3.3.3.4 is required for the containment isolation 
valve position indication.

North Anna Units 1 and 2 Insert to Page B 3.3- 136 Revision 0
North Anna Units I and 2 Insert to Page B 3.3 - 136 Revision 0



PAM Instrumentation 
B 3.3.3

BASES

SURVEILLANCE 
REQUIREMENTS

SR 3.3.3.1 (continued) 

should be compared to similar unit instruments located throughout the unit.  

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

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.

ýSR 

A CHANNEL CALIBRATION is performed every •18•)months, or approximately at every refueling. CHANNE IBRATION 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 is emodfied by a Note that excludes neutron det.S.ors--hL 

(ca I trion me n~ or neutron qectors i ed n• t• 
•ws of .LCO033.1. "Reactor ip System • 

'ins_ 1e reuencX IS Dase on prati ng ýWsc exprlence and d•nsTs~eMTy tth the typl aT nilustry 
refueling cycle.

REFERENCES 1. LNR pcCýi oumg(~.,A r 

I Ue t '. ""4y l 14 E 

2. Regulatory Guide 1. 97. AtoIes.  

3. NUREG*0737. Supplement 1. *Th1 Action Items. -
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ITS 3.3.3, PAM INSTRUMENTATION

INSERT 1 

SR 3.3.3.2 

A CHANNEL CALIBRATION is performed on the Hydrogen Analyzers every 6 months and 
uses a gas solution containing a one volume percent (± 0.25%) of hydrogen and a sample 
of four volume percent (± 0.25%) of hydrogen with the balance of each gas sample being 
nitrogen. The Hydrogen Analyzer heat trace system is verified OPERABLE as a part of this 
Surveillance.  

INSERT 2 

Whenever a sensing element is replaced, the next required CHANNEL CALIBRATION of 
the CET sensors is accomplished by an inplace cross calibration that compares the other 
sensing elements with the recently installed sensing elements.  

INSERT 3 

SR 3.3.3.4 

SR 3.3.3.4 is the performance of a TADOT of containment isolation valve position 
indication. This TADOT is performed every 18 months. The test shall independently verify 
the OPERABILITY of containment isolation valve position indication against the actual valve 
position of the valves.  

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

North Anna Units 1 and 2 Insert to Page B 3.3-137 Revision 0
North Anna Units I and 2 Insert to Page B 3.3 - 137 Revision 0



JUSTIFICATION FOR DEVIATIONS 
ITS 3.3.3 BASES, PAM INSTRUMENTATION 

1. Changes are made (additions, deletions, and/or changes) to the ISTS, which reflect the 
unit specific nomenclature, number, reference, system description, analysis, or licensing 
basis description.  

2. Editorial change made for enhanced clarity or to be consistent with the ISTS Writers 
Guide.  

3. The criteria of the NRC Final Policy Statement on Technical Specifications 
Improvements have been included in 10 CFR 50.36(c)(2)(ii). Therefore, references in the 
ISTS Bases to the NRC Final Policy Statement are revised in the ITS Bases to reference 
10 CFR 50.36.  

4. This bracketed requirement/information is deleted because it is not applicable to North 
Anna.  

5. Changes are made to the Bases, which reflect those made to the ISTS Specifications. The 
following requirements are renumbered or revised, where applicable, to reflect the 
changes.  

6. Information has been moved from CTS requirements to the ITS Bases.  

7. The brackets have been removed and the proper plant specific information/value has been 
provided.

North Anna Units 1 and 2 Page 1 Revision 0
North Anna Units I and 2 Page I Revision 0



Remote Shutdown System 
B 3.3.4

B 3.3 INSTRUMENTATION 

B 3.3.4 Remote Shutdown System 

BASES

The Remote Shutdown, System provides the control room 
operator with sufficient instrumentation and controls to 

<3DEEEDmaintain 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 Auxiliar Feedwater (AFW) System and the steam generator 
(SG) Qs• •va ves UP-ne St a nric d ynIves s ra-er jtPf, ! 
can be o remove core decay neat and meet aII safety v l'1,14 6Ies 
requirements. The long term supply of water for the AFW (Po V_ i 
System and the ability to borate the Reactor Coolant System 
(RCS) from outside the control room allows extended 
operation in MODE 3.

If the control room becomes inaccessible, the operator can establish control at the V shutdown panel. ace 
and maintain the unit in ._ Not all 
necessary transfer switches are located at the D shutdown panel. 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 (E!maintain the unit in MODE 3 should the control room 
ecome inaccessible.

/

APPLICABLE 
SAFETY ANALYSES

The Remote Shutdown.,System is required to provide equipment 
at appropriate locations outside the control room with a 
capability to~ down an maintain the unit in a 
safe condition in MODE 3.

The criteria governing the design and specific system 
r•uirements of the-Remote Shutdow System are located in 
0(cont i ) 19 

( continued)
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Remote Shutdown System 
B 3.3.4 

BASES 

APPLICABLE The Remote Shutdown Sys~tem ~s-considem•d an importat ' 
SAFETY ANALYSES on hri ~or to rh rution of unitrisk to accidn and) 

(continued) as ch it has be retained in Technical Spe ications L•indicat~ed in he NRC Policy/tatementf h 

LCO The Remote Shutdown System LCO provides the OPERABILITY 
requii4 ns of the instrumentation and controls necessary 
to V__a.G&:2Z maintain the unit in MODE 3 from a location 6) 
other than the control room. The instrumentation and 
controls TeiMtl required are listed in Table,3..4 1
ReViewer's N e: For channels tha fulfill GDC 19 

requirement the number of OPE channel s requi red 
depends u n the unit licensing sis as described in e 
NRC unit pecific Safety Evalua 'on Report (SER).  

neral , two divisions are r quired OPERABLE. Ho ver.  
only e channel per a given unction is required 0 the 

[ unit as justified such a ign. and NRC's SER pcepted the 
jus fication. ( 
The controls, instrumentation, and transfer switches are 
required for: 

* Core reactivity control (( an• long term): (D 
* RCS pressure control: 

Dcay heat removal via. the AFW-Svstem and the SG Q•afety v-a v-e*or5 A ) 

* RCS inventory control via charging fl~ovd, 

* Safety su Srt systems r thi diuvt Fu,,i-sa,, 
includi service wat , component coo ]ig water, and 
onsi power. inclu ng the diesel gerators.  

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

f N Shutdown System Function are OPERABLE. In some cases.  
(?T bae-'3.3.4-1 may indicate that the required information or 

control capability is available from several alternate 
.sources. In these cases, the Function is OPERABLE as long 

(continued)
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Remote Shutdown System 
B 3.3.4

BASES

LCO 
(continued)

APPLICABILITY

ACTIONS

as one channel of any of the alternate information or 
control sources is OPERABLE.  

The remote shutdown instrument and control circuits covered 
by this LCO do not need to be energized to be considered 
OPERABLE. This LCO is intended to ensure the instruments 
and control circuits will be OPERABLE if unit conditions 
require that the Remote Shutdown System be placed in 
operation.

The Remote Shutdown System LCO is applicable in MODQES..2.  
and 3. This is required so that the unit can be15 i 
maintained in MODE 3 for an extended period of t 1 m1r a" 
location other than the control room.  

This LCO is not applicable in MODE 4, 5. or 6. In these 
MODES, the facility is already subcritical and in a 
condition of reduced RCS energy. Under these conditions.  
considerable time is available to restore necessary 
instrument control functions if control room instruments or 
controls become unavailable.

Note 1 is included which excludes the MODE change 
restriction of LCO 3.0.4. This exception allows entry into 
an applicable NODE while relying on the ACTIONS even though 
the ACTIONS may eventually require a unit shutdown. This 
exception is acceptable due to the low probability of an 
event requiring the Remote Shutdown;System and because the 
equipment can generally be repaired during operation without 
significant risk of spurious trip.  

Note 2 has been added to the ACTIONS to clarify the 
application of Completion Time rulesý Separate Condition 
entry is allowed for each Functionlist eln a•ale 3.1.4-P.  
The Completion Time(s) of the inoperable cfannel(s)/train(s) 
of a Function will be tracked separately for each Function 
starting from the time the Condition was entered for that 
Function.

B 3.3-140

(continued) 
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ITS 3.3.4, REMOTE SHUTDOWN SYSTEM 

INSERT 

A Remote Shutdown System division is inoperable when each function is not accomplished 
by at least one designed Remote Shutdown System channel that satisfies the 
OPERABILITY criteria for the channel's Function. These criteria are outlined in the LCO 
section of the Bases.

North Anna Units I and 2 Insert to Page B 3.3-140 Revision 0
North Anna Units I and 2 Insert to Page B 3.3-140 Revision 0



Remote Shutdown System 
B 3.3.4 

BASES 

ACTIONS A.1 
(continued) 

Condition A addresses the situation where one or more 
required Functions of the Remote Shutdown ystpmar I inoperable. This includesTanyi~n-ction•M M -;:7...  

< e .w ,e control an transfer switches~f- •/r-
-=.-- z(,6 

The Required Action is to restore the required Function to 
OPERABLE status within 30 days. The Completion Time is 
based on operating experience and the low probability of an 
event that would require evacuation of the control room.  

B.1 and B.2 

If the Required Action and associated Completion Time of 
Condition A is not met, the unit must be brought to a MODE 
in which the LCO does not apply. To achieve this status.  
the unit must be brought- to at least MODE 3 within 6 hours 
and to 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 unit systems.  

SURVEILLANCE SR 3.3.4.1 
REQUIREMENTS 

Performance of the CHANNEL CHECK once every 31 days ensures 
that a gross failure of instrumentation has not occurred. A 
CHANNEL CHECK is normally 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. CHANNEL CHECK will detect 
gross channel failure: thus, it is key to verifying that 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 the channels are 

(continued) 
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Remote Shutdown System 
B 3.3.4

BASES

SURVEILLANCE 
REQUIREMENTS

SR 3.3.4.1 (continued) 

within the criteria, it is an indication that the channels 
are OPERABLE. If a channel is outside the criteria, it may 
be an indication that the sensor or the signal processing 
equipment has drifted outside its limit.  

As specified in the Surveillance. a CHANNEL CHECK is only 
required for those channels which are normally energized.  

The Frequency of 31 days is based u n operating experience 
which 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 3.3.4.2 

SR 3.3.4.2 verifies each required Remote Shutdown System 
control circuit and transfer switch performs the intended 
function. This verification is performed from the remote 
shutdown panel and locally, as appropriate. Operation of 
the equipment from the remote shutdown panel is not 
necessary. The Surveillance can be satisfied by performance 
of a continuity check. This will ensure that ifL hecontrol 
room becomes inaccessible, the unit can be maintained in NODE 3 from the rebPte shutdown panel and the 
local control stations. Th-r18 month Frequency is based 
on the need to perform this Surveillance under the 
conditions that apply during a .1Mx tPCage and the 
potential for an unplanned transient if the Surveillance 
were performed with the reactor at power. (However. this 
Surveillance is not required to be performed only during a 
unit outage.) Operating experience demonstrates that remote shutdown control channpls usually pass the Surveillance test 
when performed at the 1186 month Frequency.  

SR 3.3.4.3 

CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. The test verifies that the channel responds to a measured parameter within the necessary range 
and accuracy.  

S(continued)
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ITS 3.3.4, REMOTE SHUTDOWN SYSTEM 

INSERT 

Whenever a sensing element is replaced, the next required CHANNEL CALIBRATION of 
the resistance temperature detector (RTD) sensors is accomplished by an inplace cross 
calibration that compares the other sensing elements with the recently installed sensing 
element.

North Anna Units I and 2 Insert to Page B 3.3 - 142 Revision 0
North Anna Units I and 2 Insert to Page B 3.3 - 142 Revision 0



Remote Shutdown System 
B 3.3.4

BASES

SURVEILLANCE 
REQUIREMENTS

SR 3.3.4.3 (continued) 

The Frequency of (16 months is based upon r .n 
experience and consistency with th ypic n ustrv 
refueling cycle.

20s5

REFERENCES 1. 0 C d 9i A, 1 OFlS••, Ciprer I.
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Remote ShutdownSystem 
(•,}3.3.4 -r•'rTF 

Table 3.3.1 (page 1 of 1) 
Remote Shutdown System Instruaentation arnd Controls 

Rvjeieer's Note: This el is for II lustrat nprposes only. It dopi nt atteapt to enccas ever 

Fwito ued at eve w it u~t de otitetpso Fxcjn uny wd 
- - ------------------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

FJNCT ION/etNSTRrENT REQUIRED OR CONTROL PARAMETER NUMBER OF FUNCTION-S 

1. Reactivity Control

b. Reactor rip Breaker Position per trip breaker2 

\.c. Mn Reactor Trip 

2. Reactor CooLant System ressure Control 

a. Pressurizer Pressure 

ora 
• (PORV) Controler Slaceralive r1, ontrols must bfor PORV I bloc alves ono 

3. Decay eat Removai via Steam Generato rslis!

a. CS Not Leg T a t ire RCS3 74~ w, 7J#-t~ ( 1CA-TV'ir-.1 

'A troLa Star Leve , 

'SG Presaure 1( J 

(3) CLev l -ýZAZWX .  

R. RCS Inventory Control 

a. Pressurizer Level C,• r 

b. Charging Punp5.ontroLs 

I S. '-~ , e~. • i c 5v',,', 7 ,k ei 
A T7 -J P -tAP
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JUSTIFICATION FOR DEVIATIONS 
ITS 3.3.4 BASES, REMOTE SHUTDOWN SYSTEM 

I. The Remote Shutdown Panel does not have a reactor trip switch or indication.  
Therefore, any reference to placing the unit into a safe shutdown condition is 
eliminated.  

2. Changes are made (additions, deletions, and/or changes) to the ISTS, which reflect the 
plant specific nomenclature, number, reference, system description, analysis, or 
licensing basis description.  

3. The criteria of the NRC Final Policy Statement on Technical Specifications 
Improvements have been included in 10 CFR 50.36(c)(2)(ii). The description in ITS 
3.3.4 is consistent with the description of Criterion 4 in 10 CFR 50.36(c)(2)(ii).  
Therefore, the Bases have been revised to reference Criterion 4 instead of the Final 
Policy Statement for consistency with the regulations and with the other 
Specifications Bases.  

4. Editorial change made for enhanced clarity consistent with the ISTS Writers Guide.  

5. Editorial change made with the elimination of a review's note. This is consistent with 
the ISTS Writers Guide.  

6. The brackets have been removed and the proper plant specific information/value has 
been provided.  

7. Changes are made to reflect those changes made to the ITS. ISTS SR 3.3.4.4 is not 
applicable. Therefore, TSTF-205 change to ISTS 3.3.4.4 is not incorporated.  

8. North Anna Units 1 and 2 were designed and constructed on the basis of the proposed 
General Design Criteria, published in 1966. Since February 20, 1971, when the 
General Design Criteria for Nuclear Power Plants, Appendix A to 10 CFR Part 50, 
were published, the Company attempted to comply with the intent of the newer 
criteria to the extent practical, recognizing previous design commitments. The NRC's 
Safety Evaluation Report for North Anna Units I and 2 reviewed the plant against 10 
CFR Part 50, Appendix A and concluded that the facility design conforms to the 
intent of the newer criteria. The North Anna UFSAR contains discussions comparing 
the design of the plant to the 10 CFR 50, Appendix A, General Design Criteria.  
Bases references to the 10 CFR 50, Appendix A criteria have been replaced with 
references to the appropriate section of the UFSAR.

North Anna Units 1 and 2 Page 1 Revision 0
North Anna Units I and 2 Page I Revision 0



B 3.3 INSTRUMENTATION 

B 3.3.5 Loss of Power (LOP) Diesel Generator

LOP(GStart Instrumentation 

B 3.3.5 

6 G) Start Instrumentation

BASES

ND The-XGs 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 tt - w Jara Inere are two 5G{ QLOP start signa.isC for each 4.16 kV 1 bus _ 

hree unoervoia•ge relays w inn 1nver UN cIbLic 
are provided n each 416C lass 1E in m- ie bus for / detecting sustained de aded voltage -ondition or a/loss of bus vo age. The raeays are combied in a / 56,e-7> 

itw')-.ou. f-three logi "to generate LOP sion'al if the .voltag is b._el 7ýk or -2 short t' or below 90Ifor a long.. in... The'= LOP start actuation 7,s descri ed in 
ecýni ,3 ,f. 1)>

Jr Allgwable Valuesf .r..F 

Dli~ri p tpoilfý r ýJ are ;

The selection of theena 
protection is provided whtenal 
delays are taken into account.

0 0)

LTTe-ac auaSw in1d rld $Lpoln. enIern, i,,Lu Lhe re•iys is normally_'..i m'ore co ervative thanhat required the 
Allowabl Value. If" ,l$e measured t point does noyexceed)

S.... ... .. . . . .. . .. ,•, •,- u • .m, " T 
Setpoints adjusted c nce wJ the All owable Value - 365
ensure that the consequences of accidents will be 
acceptable. providing the unit is operated from within the LCOs at the onset of the accident and that the equipment 
functions as designed.

7'~r-g 3( !5

Allowable Values end/. li Set RMts )are specified for T- /7FTunction in Nominal rp tpoints are also 
speci..ed in the unit specific setpoint calculations & 1, Cn21M setpoints are selected to ensure that the setpoint measured by the surveillance procedure does not exceed the r 4 

.c.. ttint e .  
continud • 'Z
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ITS 3.3.5, LOP EDG START INSTRUMENTATION 

INSERT 1 

Undervoltage relays are provided on each 4160 V Class 1 E bus for detecting a loss of bus 
voltage or a sustained degraded voltage condition. The relays are combined in a two-out-of
three logic to generate a LOP signal. A loss of voltage start of the EDG is initiated when the 
voltage is less than 74% of rated voltage and lasts for approximately 2 seconds. A 
degraded voltage start of the EDG is produced when the voltage is less than 90% of rated 
voltage sustained for approximately 56 seconds. The time delay for the degraded voltage 
start signal is reduced to approximately 7.5 seconds with the presence of a Safety Injection 
signal.  

INSERT 2 

The Allowable Value in conjunction with the trip setpoint and LCO establishes the threshold 
for Engineered Safety Features Actuation System (ESFAS) action to prevent exceeding 
acceptable limits such that the consequences of Design Basis Accidents (DBAs) will be 
acceptable. The Allowable Value is considered a limiting value such that a channel is 
OPERABLE if the setpoint is found not to exceed the Allowable Value during the CHANNEL 
CALIBRATION. Note that, although a channel is OPERABLE under these circumstances, 
the setpoint must be left adjusted to within the established calibration tolerance band of the 
setpoint in accordance with uncertainty assumptions stated in the referenced setpoint 
methodology, (as-left-criteria) and confirmed to be operating with the statistical allowances 
of the uncertainty terms assigned.

North Anna Units I and 2 Insert to Page B 3.8-144 Revision 0
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LOP Start Instrumentation 
B 3.3.5

S2tan llowable Value ontinu 

Allowable Value if the relay is performing as required. If the measured setpoint does not exceed the Allowable Value.  the relay is considered OPERABLE. Operation with a trip $etpoint less conservative than the nominal Odripietpoint.  
but within the Allowable Value. is acceptable provided that operation and testing is consistent with the a o•,mtions of the unit specific setpo it calculation. iach Allowa 

a anato !rip polnt speci is more conserv tive 
than the aiyt a] limit ass in the transient rnd accident anal es in order to ccount for instr nt 
uncertainti appropriate t he trio function.* These u -vncery ,es airp 14-fir--eii tho "lh,-r Ctla-if 'T~/~A

APPLICABLE 
SAFETY ANALYSES

The LOP D start instrumentation is required for the Engineered Safety Features (ESF) Systems to function in any accident with a loss of offsite r. Its design basis is 
that of the k uat temJSFA&t.

Accident analyses credit the loading of the OG based on the loss of offsite power-durig of coolant accident 
(LOCA). The actualADG start has historica I 
associated with the ESFAS actuation. TheG loading as been included in the delay time associ t with eaI 
system component requiringAu supplied power o owing a loss of offsit r. The analyses assume a nonmechanistic ing, which Goes not expicitly aMcount 
for each individual component of loss of power detection and 
subsequent actions.  

The required channels of LOP')G start instrumentation. in 
conjunction with the ESF systems powered from the(1W- (" ) provide uni protection in the event of any of the analyzed 
accidents ii s nuss p n :ren . in which a loss of 
offsite power is assumed.  

The delay times assumed in the safety analysis for the ESF equipment include the 10 secondt start delay, and the appropriate sequencing delay, if applicable. The response times for ESFAS actuated equipment in LCO 3.3.2. "Engineered 
Safety Feature Actuation System (ESFAS) Instrumentation,' 
include the appropriate)G loading and sequencing delay.  

(continued)
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LOPfD Start Instrumentation 

B 3.3.5 

BASES 

APPLICABLE The LOPI start instrumentation channels satisfy SAFETY ANALYSES Criterion 3 of JE3ME llCy'siajeMn 
(continued) 10 C"I 50,i4c) () (LL-)N 

LCO The LCO for LOPr start instrumentation requires that fthreet channels per bus of both the loss of voltage and /2,legraded voltage u ions shall be OPERABLE in MODES 1. 2.  ý5/3. and 4 when the IOPIDG start instrmntaO nsuoarts safety systms associated with the u r .Rn .5 ass-- .d Gassorae d to be.OP LE_ F tfenso t 

LOP DG Start LnIstrumentation Function cou d result in <IA-•At> _ the delay of safety systems initiation when required. This could lead to unacceptable consequences during accidents.  
-)During the loss of offsite power tjheyD( powers the motor driven auxiliary feedwater pumps. Failure of these pumps to start would leave only one turbine driven pump. as well as an increased potential for a loss of decay heat removal 

through the secondary system.  

APPLICABILITY The LOPQOG Start Instrumentation Functions are required in () WODES 1. 2. 3, and 4 because ESF Functions are designed to provide protection in these MODES. Actuation in MODE 5 or 6 
F ~I 1;p Wne evev.Um V eq~aui .r DGMusi e .3E~6 tht it anperf it~s functj, * o, an LOP or d ~raded power s,,Fez CS to tL 1t bus 

ACTIONS In the event a channel'ssTrip8etpoint is found 7-5 nonconservative with respect to the Allowable Value. or the channel is found inoperable, then the function that channel provides must be declared inoperable and the LCO Condition entered for the particular protection function affected.  

Because the required channels are specified on a per bus basis, the Condition may be entered separately for each bus 
as appropriate.  

A Note has been added in the ACTIONS to clarify the application of Completion Time rules. The Conditions of 

(continued) 
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ITS 3.3.5, LOP EDG START INSTRUMENTATION 

INSERT 1 

A channel is OPERABLE with a trip setpoint value outside its calibration tolerance band 
provided the trip setpoint "as-found" value does not exceed its associated Allowable Value 
and provided the trip setpoint "as-left" value is adjusted to a value within the "as-left" 
calibration tolerance band of the trip setpoint. A trip setpoint may be set more conservative 
than the trip setpoint specified in the TRM (Ref. 2) as necessary in response to unit 
conditions.  

INSERT 2 

or during the movement of recently irradiated fuel assemblies, the EDGs are not assumed 
to start and automatically supply electrical power to the emergency buses.

North Anna Units 1 and 2 Insert to Page B 3.8-146 Revision 0
North Anna Units I and 2 Insert to Page B 3.8-146 Revision 0



LOP& Start Instrumentation 

B 3.3.5 

BASES 

ACTIONS this Specification may be entered independently for each (continued) Function listed in the LCO,- The Completion Time(s) of the -- d inoperable channel(s) of a Function will be tracked C separately for each Function starting from the time the buJ Condition was entered for that F o _ , 

A.Fu 

w 
Condition A applies to the LA start Function with one 
loss of voltage or degraded voltage channel per bus inoperable.  

If one channel is inoperable. RequiredýAction A.1 requires i 
that channel to be placLaWin trip withi hours. With a channel in frlp. 1:heLOPAOG start instrumentation channels are configured to provide a one-out-of logic to initiat - i, of the incoming offsite power. C• 
A Note f ded to allow bypassing an inoperable channel for up to 4lhours for surveillance testing of other channels.  This aflowance is made where Waypssing the channel does not cause an actuation and where t. two other channels are 1, 
monitoring that parameter. +T, "S-', •nl 

The specified Completion Time and time allowed for bypassing one channel are reasonable considering the Function remains fully OPERABLE on every bus and the low probability of an event occurring during these intervals.  

B.1 
Condition B applies when more than one loss of voltage or more than one degraded voltage channel on bus is 
inoperable.  

Required Action B.1 requires restoring all but one channel to OPERABLE status. The I hour Completion Time should allow (0 ample time to repair most failures and takes into account the low probability of an event requiring an LOP start occurring during this interval.  

(continued) 
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LOPE Start Instrumentation 
B 3.3.5

BASES

ACTIONS 
(continued)

c-1 

Condition C applies to each of the LOPQ start Functions when the Required Action and associated Completion Time for Condition A or B are not met.

In these circumstances the Conditions s ified in 
•LgO.8.1 .AC Sources-- rating." r 6 . -AC (:ýources din. "} r the DLG made inoperaDie by ailure of "Cl•e L.OPZ.G start instrumentatfon are required to be entered 
immediate y. ne actions of tr LC• provide or adequate 
compensatory actions to assure/ t safety.

SURVEILLANCE 
REQUIREMENTS Z-1,3.3.5.1 

SPerformalnce of the CJNEL CHECK once every 12 hou/s ensures• 
t hat a gross failur /f instrumentation has not curred1. A SCHANNEL CHECK is 08rmlly a comarison Of the •rameter 
indicated on o hannel to a similar parame r on other 
channels. It * based on the assumption t t instrument channels mo oring the same parameter s Id read approxima! y the same value. Signific t deviations between two instrument channels d be an indication ot exc ssive instrument drift in o f the channels or of ing even more serious. A EL CHECK will detect ss channel failure: thus. it i key to verifying that the rumentation continues to o rate properly between each HANNEL CALIBRATION.  

Agreement criteria are de rmined by the unit staff. baed on a combination of the annel instrument uncertaint' s.  including indication dreadability. If a channel outside the criteria it may be an indication that he sensor or the sign rocessing equipment . as dri ed outside its limit 

e Frequency based on operating experien that nstrates annel failure is rare. The NEL CHECK upplements essi formal. but more freque . checks of annels d ing normal operational use o the displays ssociat with the LCO recired cha S.

(continued) 
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LOPE Start Instrumentation 
B 3.3.5

BASES 

SURVEILLANCE SR 3.3.5 -- ',sc-i> (0 REQUIREMENTS I-sr 
(continued) SR 3.3.5 is the erfoance of a TADOT. This test is -r% ( 

performe every day The test checks 'trip devices 
that provide actu-ation irecy. bypassing tne 
analog process control equipment. For these tests, the 
relay llriptgetpoints are verified and adjusted as necessary.  
The Frequency is based on the known reliability of the -65 
relays and controls and the multichannel redundancy 
available, and has been shown to be acceptable through 
operating experience.

SR 3.3.5.  

SR 3.3.5 is the performance of a CHANNEL CALIBRATION.  

The setpoints. as well as the response to a loss of voltage 
and a degraded voltage test, shall include a single point 
verification that the trip occurs within the required time 
delay, as shown in Reference 1.  

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 meas d parameter within the necessry rangie angLaccuracvJ,• ,-' 

refueling cycle and is justified by the assumption of 
8�-�~equenth caibaton interval in the determination of the 

mgni g t, e n if n e

0

1. QFSAR. Section&V. ( l 
2. WAR.,2 ter ." TCCk1n'C4 w'ie 

3. ijW;5Ffc-JJ-RTS/ESýFAS Setpoint. hetnodology SStluddy.  
ý4-. LUCA'Ps 1027I-P-j ond Iva?3-P-A p~-~II
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ITS 3.3.5, LOP EDG START INSTRUMENTATION 

INSERT 1 

A successful test of the required contact(s) of a channel relay may be performed by the 
verification of the change of state of a single contact of the relay. This clarifies what is an 
acceptable TADOT of a relay. This is acceptable because all of the other required contacts 
of the relay are verified by other Technical Specifications and non-Technical Specifications 
tests at an 18 month frequency with applicable extensions.  

INSERT 2 

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 the Technical Requirements Manual (Ref. 2).  
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 UFSAR 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 overlapping tests such that the entire response time is measured.  

Response time may be verified by actual response time test in any series of sequential, 
overlapping or total channel measurements, or by the summation of allocated sensor, signal 
processing and actuation logic response times with actual response time tests on the 
remainder of the channel.  

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 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. The RESPONSE TIME testing for a channel of a 
function shall be conducted so that all channels are tested at N times 18 months. N is the 
total number of channels.

North Anna Units 1 and 2 Insert to Page B 3.3 - 149 Revision 0
North Anna Units I and 2 Insert to Page B 3.3 - 149 Revision 0



JUSTIFICATION FOR DEVIATIONS 
ITS 3.3.5 BASES, LOP EDG START INSTRUMENTATION 

1. Changes are made (additions, deletions, and/or changes) to the ISTS, which reflect the 
plant specific nomenclature, number, reference, system description, analysis, or licensing 
basis description.  

2. Editorial change made for enhanced clarity or to be consistent with the ISTS Writers 
Guide.  

3. Information or requirements have be moved from the CTS Specifications to the ITS 
Bases. No change in technical intent or requirement of the CTS Specification is made 
with this movement.  

4. The criteria of the NRC Final Policy Statement on Technical Specifications 
Improvements have been included in 10 CFR 50.36(c)(2)(ii). Therefore, references in the 
ISTS Bases to the NRC Final Policy Statement are revised in the ITS Bases to reference 
10 CFR 50.36.  

5. Changes are made to reflect those changes made to the ISTS. The following 
requirements are renumbered or revised, where applicable, to reflect the changes.  

6. References are added to WCAP-10271 and -14333. These documents provide the basis 
for the Completion Times for Action A and its Note.  

7. The brackets have been removed and the proper plant specific information/value has been 
pro ided.

North Anna Units 1 and 2 Page 1 Revision 0
North Anna Units I and 2 Page I Revision 0



Containment Purge and haust Isolation Instrumentation I I B 3.3.6 

B 3.3 INSTRUMENTATION 

B 3.3.6 Containment Purge and Ex st Isolation Instrumentation 

BASES

BACKGROUND Cont nment purge and exhaust isolation instrumentation cl es the containment isolation valves in the Mini Purge stem and the Shutdown Purge System. This action isolates he containment atmosphere from the environment to minimize releases of radioactivity in the event of an accident. The Mini Purge System may be in use during reactor operation and the Shutdown Purge System will be in use with the reactor shutdown.

Containment purge and exhaust isolation initiates on a automatic safety injection (SI) signal through the Containment Isolation-Phase A Function. or by manual actuation of Phase A Isolation. The Bases for LCO 3.3.2.  "Engineered Safety Feature Actuation System (ESFAS)
"a i,,LumInIaLon, aiscuss tnese modes of initiation.  
Four radiation monitoring channels are also provided as input to the containment purge and exhaust isolation. The four channels measure containment radiation at two locations. One channel is a containment area gamma mon r.  and the other three measure radiation in a sample of containment purge exhaust. The three purge exhaus radiation detectors are of three different types- gaseous.  particulate, and iodine monitors. All four de ors will respond to most events that release radiati to containment. However, analyses have notn conducted to demonstrate that all credible events wi be detected by more than one monitor. Therefore. f the purposes of this LCO the four channels are not cons' red redundant.  

Instead. they are treated as fou one-out-of.one Functions.  Since the purge exhaust monit constitute a sampling system, various components ch as sample line valves.  sample line heaters, sa pumps, and filter motors are required to support mon or OPERABILITY.  

Each of the purge tems has inner and outer containment isolation valves n its supply and exhaust ducts. A high radiation si from any one of the four channels initiates .containment rge isolation, which closes both inner and outer con nment isolation valves in the Mini Purge System 

(continued)
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Containment Purge and Exhaust solation Instrumentation-'\ 
8 3.3.6 

FBASES 

BACKGROUND and the Shutdown P System. These systems are described (continued) in the Bases for L 3.6.3. "Containment Isolation Valves." 

APPLICABLE The safety nalyses assume that the containment remains SAFETY ANALYSES intact penetrations unnecessary for core cooling 
isolate'early in the event, within approximately 60 s nds. The isolation of the purge valves has not been ara ed mechanistically in the dose calculations, although

rapid iu lation is assumed. he containment purge and haust isolation radiation monitors act as backup to the SI signal to ensure closing of the purge and exhaust valves.  They are also the primary means for automatically isolating containment in the event of a fuel handling accident during shutdown. Containment isolation in turn ensures meeting the containment leakage rate assumptions of the safety analyses.  and ensures that the calculated accidental offsite radiological doses are below 10 CFR 100 (Ref. 1) limits.  

The containment purge and exhaust isolation instrumentation 
satisfies Criterion 3 of the NRC Policy Statement.  

LCO The LCO requirements ensure that the instrumentation 
necessary to initiate Containment Purge and Exhaust Isolation. listed in Table 3.3.6-1. is OPERABLE.  

1. Manual Initiation 

The LCO requires two channels OPERAB . The operator can initiate Containment Purge Iso ion at any time by using either of two switches the control room.  Either switch actuates both trr s. This action will cause actuation of all compo ts in the same manner 
as any of the automatic a ation signals.  
The LCO for Manual Ini * tion ensures the proper amount of redundancy . maintained in the manual 
actuation circuitry o ensure the operator has manual 
initiation capabi ty.  

Each channel .nsists of one push button and the interconne wiring to the actuation logic cabinet.  

_ _ _(continued)
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rBASES 

LCO 
(cont i n

The 0 requires two trains of Automatic Actuation L c and Actuation Relays OPERABLE to ensure that no ngle random failure can prevent automatic actuation.  
Automatic Actuation Logic and Actuation Relays consist of the same features and operate in the same manner as eddescribed for ESFAS Function l.b. SI. and ESFAS Function 3.a. Containment Phase A Isolation. The applicable NODES and specified conditions for the containment purge isolation portion of these Functions are different and less restrictive than those for their Phase A isolation and SI roles. If one or more of the SI or Phase A isolation Functions becomes inoperable in such a manner that only the Containment Purge Isolation Function is affected. the Conditions r appw li a l to t ir T p , • ^ . ^. .. . .
applicable to their ST aw a " rIULIUII rU nsLIn need not be entered. The less restrictive Actions specified for inoperability of the Containment Purge Isolation Functions specify sufficient compensatory 
measures for this case.  

7 
3. Containment Radiation 

The LCO specifies four required channels of rad ion monitors to ensure that the radiation monitor' instrumentation necessary to initiate Cont a•nt 
Purge Isolation remains OPERABLE. I 
For sampling systems, channel OPERAB TY involves more than OPERABILITY of the chan electronics.  OPERABILITY may also require cor valve lineups.  sample pump operation, and fill r motor operation, as well as detector OPERABILITY if these supporting features are necessary for rip to occur under the conditions assumed by t safety analyses.  

4. Containment o n-Phase A 
Refer to LCO 3 .2. Function 3.a.. for all initiating F1'uncin nrequi rements.

Tcoflti nued)
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Containment Purge and ust Isolation Instrumentation 
,n PB 3.3.6 

BASES (continued) 

APPLICABILITY The Manual Ini tion. Automatic Actuation Logic and Actuation Rel s, Containment Isolation-Phase A. and Containment adiation Functions are required OPERABLE in MOvES 1. ' 3. and 4. and during CORE ALTERATIONS or uov eme~n of irradiated fuel assemblies within containment.  Under hese conditions, the potential exists for an accident tha could release fission product radioactivity into c tainment. Therefore, the containment purge and exhaust solation instrumentation must be OPERABLE in these MODES.  
While in MODES 5 and 6 without fuel handling in progress.  the containment purge and exhaust isolation instrumentation 
need not be OPERABLE since the potential for radioactive releases is minimized and operator action is sufficient to ensure post accident offsite doses are maintained within the 
limits of Reference 1.  

TIONS The most common cause of channel inoperability is outright failure or drift of the bistable or process module sufficient to exceed the tolerance allowed by unit 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. This determination is generally made during the performance of a COT, when the process instrumentation is set up for adjustment to bring it wit 
smification. If the Trip Setpoint is less cnservat

the channel must be declared inoperable imuediatel and the appropriate Condition entered.  

A Note has been added to the ACTIONS to clar iy the application of Completion Time rules. T onditions of this Specification may be-entered inde ly for each Function listed in Table 3.3.6-1. T ompletion Time(s) of the inoperable channel(s)/train(s) a Function will be tracked separately for each Functi starting from the time the Condition was entered forht Function.  

A. 1 

Condition A applies to failure of one containment purge isolation radiation •¢itor channel. Since'the four • 
containment radiati monitors measure different parameters.  

(cont-'hued)
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Containment Purge d Exhaust Isolation Instrumentation 

B 3.3.6 

BASES 

ACTIONS Aj, (cont ) 

failure f a single channel may result in loss of the radia on monitoring Function for certain events.  
Con uently, the failed channel must be restored to OP BLE status. The 4 hours allowed to restore the fected channel is justified by the low likelihood of events occurring during this interval, and recognition that one or more of the remaining channels will respond to most events.  

B.1 

Condition B applies to all Containment Purge and Exhaust 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 
of isolation instrumentation.  

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

C.1 and C.2 

Condition C applies to all Containment rge and Exhaust Isolation Functions and addresses the rain orientation of the SSPS and the master and slave r ays for these Functions. It also addresses the ailure of multiple radiation monitoring channels, the inability to restore a single failed channel to OPE E status in the time allowed for Required Action A.1. If train is inoperable, multiple channels are inoperable, or the Required Action and associated Completion Ti of Condition A are not met.  oeration may continue long as the Required Action to place and maintain c airuent purge and exhaust isolation 

(continued)
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Containment P and Exhaust Isolation Instrumentation S/ B 3.3.6 

BASES 

ACTIONS C.1 apace2 (continued) 

v yes in their closed position is met or the applicable onditions 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.  

SURVEILLANCE A Note has been added to the SR Table to clarify that REQUIREMENTS Table 3.3.6-1 determines which SRs apply to which Containment Purge and Exhaust Isolation Functions.  

SR 3.3.6.1 

Performance of the CHANNEL CHECK once every 12 hours ensures that a gross failure of instrumentation has not occurred. A CHANNEL CHECK is normally 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 indica on of excessive instrument drift in one of the channels r of something even more serious. A CHANNEL CHECK wil tect gross channel failure: thus, it is key to verif ng the instrumentation continues to operate properl tween each 
CHANNEL CALIBRATION.  

Agreement criteria are determined by unit staff, based on a combination of the channel ins ument uncertainties.  including indication and readabil iy. If a channel is outside the criteria, it may an indication that the sensor or the signal process equipment has drifted 
outside its limit.  

The Frequency is ba on operating experience that demonstrates chan failure is rare. The CHANNEL CHECK supplements less rmal. but more frequent, checks of 

(continued) 
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thus preventing inadvertent actuation. Through the semiautomatic tester, all possible logic combinations, with and without applicable permissives, 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 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 acceptable based on instrument reliability and industry operating experience.

SR 3.3.6.3 is the performance of a MASTER RELAY TEST. T 
MASTER RELAY TEST is the energizing of the master relay verifying contact operation and a low voltage continually 

check of the slave relay coil. Upon master relay act operation, a low voltage is injected to the sla lay coil. This voltage is insufficient to pick up slave relay., but large enough to demonstrate signa path continuity. This test is performed every days on a STAGGERED TEST BASIS. The Surveillance terval is acceptable based on instrument reliabi ty and industry 
operating experience. 

SR .3.6.4 
A COT is performed ever days on each required channel to ensure the entire chan will perform the intended Function. The Freque is based on the staff recommendation for i reasing the availability of radiation monitors according o MJREG-1366 (Ref. 2). This test verifies the cap ility of the instrumentation to provide the containment / rge and exhaust system isolation. The 

(continued) 
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Containment P ge and Exhaust Isolation Instrumentation 

B 3.3.6 

BASES 
7ý4JT0 

SURVEILLANCE SR 3 .6.1 (continued) 
REQUIREMENTS 

c nnels during normal operational use of the displays 
sSociated with the LCO required channels.  

SR 3.3.6.2 is the performance of an ACTUATION LOGIC TEST.  The train being tested is placed in the bvnass cnnditinn
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Containment Purge and Exha t Isolation Instrumentation 

B3.3.6 

BASES 

SLORVEILLANCE S2 .3-..a. inued) 
REQUIREMENTS 

setpoint s 1 be left consistent with the current unit specific alibration procedure tolerance.  

SR .. 5 

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 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 acceptable based on instrument reliability and industry operating 
experience.  
SR 3.3.6.6st a 

SR 3.3.6.6 is the performance of a TADOT. This test s a "check of the Manual Actuation Functions and is per rmed every [18) months. Each Manual Actuation Funct* is tested up to. and including, the master relay coils. n some instances, the test includes actuation of t end device (i.e.. pump starts, valve cycles, etc.).  
The test also includes trip devices at provide actuation signals directly to the SSPS, bypa ing the analog process control equipment. The SR is fied by a Note that excludes verification of set o s during the TADOT. The Functions tested have no se ints associated with them.  
The Frequency is based, the known reliability of the Function and the red ancy available, and has been inown to be acceptable thr operating experience.  

S. ,•(continued) 
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B 3.3-15B

/221ý-

Co iuetPurge and Exhaust Isolation Instrumentation 

BASES 

SURVEILLANC: S ...  
REQUIR ued) A CHANNEL CALIBRATION is performed every [18) months, or 

approximately at every refueling. CHANNEL CALIBRATIO~N r complete check of the instrument loop. including the eensor.  The test verifies that the channel responds to a asured 
parameter within the necessary range and accur 
The Frequency is based on operating experi ce and is consistent with the typical industry ref ling cycle./



JUSTIFICATION FOR DEVIATIONS 
ITS 3.3.6 BASES, CONTAINMENT PURGE AND EXHAUST ISOLATION 

INSTRUMENTATION 

1. The requirement is not adopted because automatic actuation of the containment purge and 
exhaust valves is not required for acceptable results of Fuel Handling Accident analysis.

lNOflfl anna Units I and 2 Page 1
Revision 0N~orth Anna units I and 2 Page I



CREFS Actuation Inst 

B 3.3 INSTRUMENTATION 

B 3.3.7 Control Room Emergency iltration System (CREFS) Actuation 
Instrumentation 

BASES

rumentati on 
B 3.3.7

BACKGROUND The FS provides an enclosed control room environment from 
whi the unit can be operated following an uncontrolled 
r ease of radioactivity. During normal operation, the 

xiliary Building Ventilation System provides control room 
entilation. Upon receipt of an actuation signal, the CREFS 

initiates filtered ventilation and pressurization of the 
control room. This system is described in the Bases for 
LCO 3.7.10, "Control Room Emergency Filtration System." 

The actuation instrumentation consists of redundant 
radiation monitors in the air intakes and control room area.  
A high radiation signal from any of these detectors will 
initiate both trains of the CREFS. The control room 
operator can also initiate CREFS trains by manual switches 
in the control room. The CREFS 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 oper ors 
r 
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The CREFS acts to terminate the supply of unf* tered outside 
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air to the control room, initiate filtratio and pressurize 
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the control room. These actions are neces ry to ensure the 
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control room is kept habitable for the o rators stationed arr 

j t tu t j 

there during accident recove ry and pos accident operations and a c n e a1us0 

1 0 . T s 

by minimizing the radiation exposure control room 
personnel. 

r 

In MODES 1. 2. 3. and 4. the ra ' tion monitor aactuationn of t 
the CREFS is a backup for the signal /actuation. This 0toryft s cool t ensures initiation of the CR during a loss of coolant 
accident or steam generato ube rupture. sc I 

.The radiation monitor a uation of the CREFS in MODES 5 
and 6. during movemen f irradiated fuel assemblies [, and 

(continued)
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CREFS Actuation Instrumentation
.7

SBASES/ 

APPLICABLE CORE ALTERAT ONS]. is the primary means to ensure control 
SAFETY ANALYSES room habita ility in the event of a fuel handling or waste 

(continued) gas decay ank rupture accident.  

The CREF actuation instrumentation satisfies Criterion 3 
the NR Policy Statement.  

LCO T e LCO requirements ensure that instrumentation necessary 
o initiate the CREFS is OPERABLE.  

1. Manual Initiation

The LCO requires two channels OPERABLE. The operator 
can initiate the CREFS at any time by using either of 
two switches in the control room. This action will ~cause actuation of all components in the same mann~er'/"* 

as any of the automatic actuation signals. 3f/ 

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

Each channel consists of one push button a the 
interconnecting wiring to the actuation 1 ic cabinet.  

2. Automatic Actuation Looic and Actuat* n Relays 

The LCO requires two trains of A ation Logic and 
Relays OPERABLE to ensure that single random 
failure can prevent automatic uation.  

Automatic Actuation Logic a Actuation Relays consist 
of the same features and rate in the same manner as 
described for ESFAS Fun on 1.b.. SI. in LCO 3.3.2.  
The applicable MODES a specified conditions for the 
CREFS portion of thes functions are different and less restr'ictive th~w those specified for their SI 
roles. If one or re of the SI functions becomes 
inoperable in su a manner that only the CREFS 
function is aff cted. the Conditions applicable to 
their SI fun on need not be entered. The less 

(continued) 
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CREFS Actuation Instrumentation 
B 3.3.7

1BASES 

LCO 2. Au uti andiain AcutorRl~ 
( Onti nued) 

restrictive Actions specified for inoperability of the 
CREFS Functions specify sufficient compensatory 
measures for this case.  

3. Control Room Radiation 

The LCO specifies two required Control Room Atmosphere 
Radiation Monitors and two required Control Room Air 
Intake Radiation Monitors to ensure that the radiation 
monitoring instrumentation necessary to initiate the 
CREFS remains OPERABLE.  

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, a 
well as detector OPERABILITY. if these supporting' 
features are necessary for trip to occur under tt

/

4. Safety Injection

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

APPLICABILITY The CREFS Functions must be OPE LE in MODES 1. 2. 3, 4.  
[and during CORE ALTERATIONS]And movement of irradiated 
fuel assemblies. The Functi.ns must also be OPERABLE in 
MODES [5 and 6] when requ)'ed for a waste gas decay tank 
rupture accident, to en rre a habitable environment for the 
control room operator 

/ 

ACTIONS The most commop/cause of channel inoperability is outright 
failure or dr/ft of the bistable or process module 
sufficient P exceed the tolerance allowed by the unit 
specific galibration procedures. Typically, the drift is 
found tqbe small and results in a delay of actuation rather 

(continued) 
/ 
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0 
• • •CREFS Actuation Instrumntation 

B 3.3.7 

BASES 
-; 

i 

ACTIONS 
than a total oss of function. This determination is 

(continued) generally de during the performance of a COT, when the 
process i trumentation is set up for adjustment to bring it 
within cification. If the Trip Setpoint is less 
conser ative than the tolerance specified by the calibration 
proc ure. the channel must be declared inoperable 
i diately and the appropriate Condition entered.  

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 I/ the CREFS. the radiation monitor channel Functions, and the manual channel Functions. / 

/
• , ,.I Q ",g,', ,•ie , up ru li. or one raulation moa• or channel is inoperable in one or more Functions, 7 day- bre permitted 

to restore it to OPERABLE status. The 7 day ompletion Time 
is the same as is allowed if one train of e mechanical 
portion of the system is inoperable. asis for this 
Completion Time is the same as provid in LCO 3.7.10. If 
the channel/train cannot be restored OPERABLE status, one 
CREFS train must be placed in the emergency radiation 
protection mode of operation. Thi" accomplishes the 
actuation instrumentation Functipn and places the unit in a 
conservative mode of operation K 

The Required Action for Conrdition A is modified by a Note 
that requires placing oneXREFS train in the toxic gas protection mode instead Atf the [radiation protection] mode 
of operation if the aA atic transfer to toxic gas 
protection mode is ijaoperable. This ensures the CREFS train 
is placed in the most conservative mode of operation 
relative to the OPERABILITY of the associated actuation 
instrumentatioo." 

(continued)

WOG STS B 3.3-162 Rev 1. 041/07195

/ _/
8 3.3-162

fiv, J

WOG STS



CREFS Actuation Instrumentation 
B 3.3.7

BASES

ACTIONS 
(continued)

B.1.1 B.1 and B.2 

Conditi B applies to the failure of two CREFS actuation 
trains two radiation monitor channels, or two manual
%. aU" a. Wir rI- •-•ulired AcLion is tO place one UKLtt trai in the emergency [radiation protection] mode of 
0pe ation immediately. This accomplishes the actuation 
i trumentation Function that may have been lost and places 

e unit in a conservative mode of operation. The 
applicable Conditions and Required Actions of LCO 3.7.10 
must also be entered for the CREFS train made inoperable by 
the inoperable actuation instrumentation. This ensures 
appropriate limits are placed upon train inoperability as 
discussed in the Bases for LCO 3.7.10.  

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

The Required Action for Condition B is modified by a Note 
that requires placing one CREFS train in the toxic gas 
protection mode instead of the [radiation protection] mode 
of operation if the automatic transfer to toxic gas / 
protection mode is inoperable. This ensures the CREFS rain 
is placed in the most conservative mode of operation 
relative to the OPERABILITY of the associated actua *on 
instrumentation.  

C.1 and C.2 

Condition C applies when the Required Acti and associated 
Completion Time for Condition A or B have ot been met and 
the unit is in MODE 1. 2. 3. or 4. The nit must be brought 
to a MODE in which the LCO requiremen are not applicable.  
To achieve this status, the unit mus be brought to MODE 3 
within 6 hours and NODE 5 within 3 ours. The allowed 
Completion Times are reasonable. sed on operating 
experience, to reach the requir unit conditions frdm full 
power conditions in an orderl anner and without 
challenging unit systems.  

(continued)
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Actuation Instrumentation 
B 3.3.7 

I BASES

ACTIONS 
(cont i nu 

SURVEIL 
REQtJIR ENT 

I

(continued) 
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D.1 and D.2 
ed) 

Condition D applies n the Required Action and associated Completion Time fo Condition A or B have not been met 
[during CORE AL TIONS or] when irradiated fuel assemblies are being mov Movement of irradiated fuel assemblies 
[and CORE AL TIONS] must be suspended immediately to reduce the r"sk of accidents that would require CREFS actuation.  

E.1 

Con tion E applies when the Required Action and associated 
C pletion Time for Condition A or B have not been met in E 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.  

E A Note has been added to the SR Table to clarify that Table 3.3.7-1 determines which SRs apply to which CREFS 
Actuation Functions.  

SR 3.3.7.1 

Performance of the CHANNEL CHECK once every 12 s ensures that a gross failure of instrumentation has no ccurred. A CHANNEL CHECK is normally a comparison of the arameter indicated on one channel to a similar para er on other channels. It is based on the assumption at instrument 
channels monitoring the same parameter uld read approximately the same value. Signifi ant deviations 
between the two instrument channels uld be an indication of excessive instrument drift in o of the channels or of something even more serious. A NEL CHECK will detect gross channel failure: thus, it s key to verifying the instrumentation continues to rate properly between each 
CHANNEL CALIBRATION.  

Agreement criteria are d ermined by the unit staff, based on a combination of th channel instrument uncertainties.

(continued)



CREFS Actuation Instrumentation 
B 3.3.7

BASES 
SURVEILLANCE SR 3.3.7.1 (co inued) 
REQUIREMENTS including indi ation and readability. If a channel is 

outside the iteria. it may be an indication that the 
sensor or t signal processing equipment has drifted 
outside i limit.  

The Fr uency is based on operating experience that 
demon rates channel failure is rare. The CHANNEL CHECK 
supp ements less formal, but more frequent, checks of 
ch nels during normal operational use of the displays 
a ociated with the LCO required channels.  

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 t 
instrumentation to provide the CREFS actuation. The 
setpoints shall be left consistent with the unit specific 
calibration procedure tolerance. The Frequency is based 
the known reliability of the monitoring equipment and ha 
been shown to be acceptable through operating experienen 

SR 3.3.7.3 I I 
SR 3.3.7.3 is the performance of an ACTUATION L IC TEST.  
The train being tested is placed in the bypass ndition, 
thus preventing inadvertent actuation. Thro h the 
semiautomatic tester, all possible logic inations, wit 
and without applicable permissives. are t ted for each 
protection function. In addition, the 'ster relay coil i 
pulse tested for continuity. This ver]fies that the logic 
modules are OPERABLE and there is an tact voltage signal 
path to the master relay coils. Th• test is performed 
every 31 days on a STAGGERED TEST , IS. The Frequency is justified in WCAP-10271-P-A, Sup ement 2. Rev. 1 (Ref. 1) 

SR 3.3.7.4 

SR 3.3.7.4 is the perfo ce of a MASTER RELAY TEST. The 
MASTER RELAY TEST is t energizing of the master relay.  
verifying contact oper ion and a low voltage continuity 

R (continue WOG STS 
B 3.3-1665 
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S/•REF Actuaion Instrumentation" 

// / B 3.3.7 

BASES 

SURVEILLANCE SR 3.3.7.4 (continud) 
REQUIREMENTS -- i n 

check of the slave elay coil. Upon master relay contact 
operation, a low 1tage is injected to the slave relay 
coil. This volt is insufficient to pick up the slave 
relay, but larg enough to demonstrate signal path 
continuity. T is test is performed every 31 days on a 
STAGGERED TE BASIS. The Frequency is acceptable based on 
instrument liability and industry operating experience.  

SR 3.3 .5t 

SR 3. .7.5 is the performance of a SLAVE RELAY TEST. The 
SLA RELAY TEST is the energizing of the slave relays.  Co act operation is verified in one of two ways. Actuation 

uipment that may be operated in the design mitigation MODE 
s either allowed to function or is placed in a conditionM 

where the relay contact operation can be verified withouton 
operation of the equipment. Actuation equipment that may/ 
not be operated in the design mitigation MODE is prevente from operation by the SLAVE RELAY TEST circuit. For thi 
latter case. contact operation is verified by a continu y 
check of the circuit containing the slave relay. Thi s est .is performed every [92] days. The Frequency is accep able 
based on instrument reliability and industry operat* g 
experience.  

SR 3.3.7.6 

SR 3.3.7.6 is the performance of a TADOT. is test is a check of the Manual Actuation Functions a is performed 
every [18] months. Each Manual Actuati Function is tested 
up to. and including, the master relay coils. In some 
instances, the test includes actuati of the end device 
(i.e.. pump starts, valve cycles. c.).  

The test also includes trip dev* es that provide actuation 
signals directly to the SOid ate Protection System, 
bypassing the analog process ontrol equipment. The 
Frequency is based on the reliability of the Function 
and the redundancy availa e. and has been shown to be 
acceptable through oper ing experience. The SR is modified 
by a Note that exclude verification of setpoints during the 

(continued) 
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CREFS Actuation Instruumentati onh 

B 3.3.7 

n mietatioBASES

SURVEILLANCE SR 3.3.7.6 (co inued) 
REQUIREMENTS 

TADOT. The F ctions tested have no setpoints associated 
with them.  

SR 3.3. .7 

A C EL CALIBRATION is performed every [18] months, or 
app ximately at every refueling. CHANNEL CALIBRATION is a 
c lete check of the instrument loop. including the sensor.  
T test verifies that the channel responds to a measured 
arameter within the necessary range and accuracy.  

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

REFERENC None.
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JUSTIFICATION FOR DEVIATIONS 
ISTS 3.3.7 

CREFS ACTUATION INSTRUMENTATION 

1. Changes are made to reflect those changes made to the Specifications.

North Anna Units 1 and 2 Page 1 Revision 0
North Anna Units I and 2 Page I Revision 0



FBACS Actuation Instrumentation 
B 3.3.8 

B 3.3 INSTRUMENTATION 

B 3.3.8 Fuel Building Air Cleanup S em (FBACS) Actuation Instrumentation 

BASES

BACKGROUND The FBACS sures that radioactive materials in the fuel building mosphere following a fuel handling accident or a 
loss of oolant accident (LOCA) are filtered and adsorbed 
prior exhausting to the environment. The system is 
descr in the Bases for LCO 3.7.13. "Fuel Building Air 
Cle up System." The system initiates filtered ventilation 
of he fuel building automatically following receipt of a gh radiation signal (gaseous or particulate) or a safety 
njection (SI) signal. Initiation may also be performed 

manually as needed from the main control room.  

High gaseous and particulate radiation, each monitored by 
either of two monitors, provides FBACS initiation. Each 
FBACS train is initiated by high radiation detected by a 
channel dedicated to that train. There are a total of 
channels, one for each train. Each channel contains a 
gaseous and particulate monitor. High radiation det ed by 
any monitor or an SI signal from the Engineered Saf y 
Features Actuation System (ESFAS) initiates fuel bilding 
isolation and starts the FBACS. These actions f ction to 
prevent exfiltration of contaminated air by ini ating 
filtered ventilation, which imposes a negativ pressure on 
the fuel building. Since the radiation moni rs include an 
air sampling system, various components su as sample line 
valves, sample line heaters, sample pumps and filter motors 
are required to support monitor OPERABI 

APPLICABLE The FBACS ensures that radioactiv materials in the fuel 
SAFETY ANALYSES building atmosphere following a uel handling accident or a

LOCA are filtered and adsor prior to being exhausted to the environment. This acti reduces the radioactive 
content in the fuel buildi exhaust following a LOCA or 
fuel handling accident s that offsite doses remain within 
the limits specified i 0 CFR 100 (Ref. 1).  

The FBACS actuation nstrumentation satisfies Criterion 3 of 
the NRC Policy St nt.

(continued) 
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D
FBAC Actuation Instrumentation 

B 3.3.8

BASES (continued)

LCO The LCO requirements nsure that instrumentation necessary 

to initiate the F is OPERABLE.  

1. Manual Ini lation 

The LC requires two channels OPERABLE. The operator 
can itiate the FBACS at any time by using either of tw switches in the control room. This action will use actuation of all components in the same manner 
s 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 push button and the 
interconnecting wiring to the actuation logic cabinet.  

2. Automatic Actuation Logic and Actuation Relays 

The LCO requires two trains of Actuation Logic and Relays OPERABLE to ensure that no single random 
failure can prevent automatic actuation.  

Automatic Actuation Logic and Actuation Rela consist of the same features and operate in the s manner as described for ESFAS Function 1.b.. SI, i CO 3.3.2.  The applicable NODES and specified con tions for the FBACS portion of these functions are ifferent and less restrictive than those specifd for their SI roles. If one or more of the SI unctions becomes inoperable in such a manner th only the FBACS function is affected, the Co itions applicable to their SI function need not entered. The less restrictive Actions spe . ied for inoperability of the FBACS functions specif sufficient compensatory measures for this .  

3. Fuel Buildinq .R ation 
The LCO spe ies two required Gaseous Radiation 
Monitor c nels and two required Particulate 
Radiatio Moni tr channels to ensure that the radiat n monitoring instrumentation necessary to 
init e the FBACS remains OPERABLE.  

(continued) 
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FBA Actuation Instrumentation 
B 3.3.8 

BASES 

LCO 3. Fuel Buildin Ra ation (continued) 

For sampling ystems, channel OPERABILITY involves 
more than 0 RABILITY of channel electronics.  
OPERABILI may also require correct valve lineups.  
sample p p operation, filter motor operation.  detect OPERABILITY. if these supporting features are nece ary for actuation to occur under the conditions ass by the safety analyses.  

Onl~y TripSet nt is specified for each FBACS Function in LCO. The ri Setpoint limits account for instrument un rtainties, which are defined in the Unit Specific 
tpoint Calibration Procedure (Ref. 2).  

APPLICABILI The manual FBACS initiation must be OPERABLE in MODES [1, 2, 3. and 4] and when moving irradiated fuel assemblies in the 
fuel building, to ensure the FBACS operates to remove 
fission products associated with leakage after a LOCA or a fuel handling accident. The automatic FBACS actuation instrumentation is also required in MODES [1, 2. 3. and 4]4 to remove fission pructs caused by post LOCA Emergency Core Cooling Systems leakage.  

High radiation initiation of the FBACS must be OP in 
any MODE during movement of irradiated fuel assembli es in the fuel building to ensure automatic initiation the FBACS when the potential for a fuel handling ac dent 
exists.  

While in MODES 5 and 6 without fuel handli g in progress.  the FBACS instrumentation need not be OPALE since a fuel handling accident cannot occur.

ACIUNS The most conmon cause of channe inoperability is outright failure or drift of the bistabe or process module sufficient to exceed the t Yerance allowed by unit specific calibration procedures. Yypically. the drift is found to be small and results in a 06ýlay of actuation rather than a total loss of functio,. This determination is generally .made during the per rmance of a COT, when the process instrumentation i et up for adjustment to bring it within 

(continued) 
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CS Actuation Instrumentation SB 
3.3.8q

1 BASES

ACTIONS specification. If Trip Setpoint is less conservative (continued) than the toleranc specified by the calibration procedure, 
the channel must declared inoperable immediately and the appropriate Co ition entered.  

A Note has n added to the ACTIONS to clarify the 
applicatio of Completion Time rules. The Conditions of this Spe fication may be entered independently for each Functio listed in Table 3.3.8-1 in the accompanying LCO.  The C letion Time(s) of the inoperable channel(s)/train(s) 
of a unction will be tracked separately for each Function 
st ting from the time the Condition was entered for that 
F ction.  

A.1

Condition A applies to the actuation logic train function of the Solid State Protection System (SSPS). the radiation 
monitor functions, and the manual function. Condition A 
applies to the failure of a single actuation logic train, radiation monitor channel, or manual channel. If one 
channel or train is inoperable, a period of 7 days is allowed to restore it to OPERABLE status. If the train 
cannot be restored to OPERABLE status, one FBACS train t 
be placed In operation. This accomplishes the actuati 
instrumentation function and places the unit in a 
conservative mode of operation. The 7 day Comple n Time 
is the same as is allowed if one train of the anical portion of the system is inoperable. The bas' for this time is the same as that provided in LCO 3. .13.  

B.1.1. B.1.2. B.2 

Condition B applies to the failu of two FBACS actuation logic trains, two radiation mo tors, or two manual 
channels. The Re uired Acti is to place one FBACS train 
in operation i meiately. is accomplishes the actuation 
instrumentation function at may have been lost and places 
the unit in a conserva ve mode of operation. The 
applicable Conditiou ctions of LCO 3.7.13an 
must also be enter for the FBACS train made inoperable by the inoperable a ion instrumentation. This ensures 

.appropriate lim s are placed on train inoperability as 
discussed in Bases for LCO 3.7.13.  

G S(continued) 
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FBACS Actu ion Insitrumentatior 
B 3.3.8

SBASES 

i Alternatively. both trai )may be placed in the emergency 

[radiation protection] de. This ensures the FBACS 
Function is performed ven in the presence of a single failure.  

C.1 

Condition applies when the Required Action and associated Completi Time for Condition A or B have not been met and irradi ed fuel assemblies are being moved in the fuel buil ng. Movement of irradiated fuel assemblies in the fu building must be suspended i-mmediately to eliminate the 
ential for events that could require FBACS actuation.  

SD.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 unit is in MODE 1. 2. 3, or 4. The unit must be brought to a MODE in which the LCO requirements are not applicable/ To achieve this status. the unit must be brought to MODE within 6 hours and MODE 5 within 36 hours. The allowed/ Completion Times are reasonable. based on operating

SURVEILLANCE 
REQUIREMENTS

-11 . I 1.1cr-eqUirel unit conditions t ull power conditions in an orderly manner and witho 
challenging unit systems.

A Note has been added to the SR Table twclarify that 
Table 3.3.8-1 determines which SRs/ app to which FBACS

SR 3.3.8.1 

Performance of the CHANNEL ECK once every 12 hours ensures that a gross failure of *strumentation has not occurred. A CHANNEL CHECK is normal a comparison of the parameter indicated on one chan 1 to a similar parameter on other *channels. It is ba on the assumption that instrument 

(continued) 
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0 
FB Actuation Instrumentation 

B 3.3.8 

BASES 

SURVEILLANCE SR 3.3.8.1 (conti 
REQUIREMENTS 

channels monito ng the same parameter should read 
approximately same value. Significant deviations 
between the instrument channels could be an indication 
of excessi instrument drift in one of the channels or of 
somethin ven more serious. A CHANNEL CHECK will detect 
gross c nnel failure: thus. it is key to verifying the 
instr ntation continues to operate properly between each 
CHAN L CALIBRATION.  

A eement criteria are determined by the unit staff, based 
a combination of the channel instrument uncertainties.  

including indication and readability. If a channel is 
outside the 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. 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 
VA CA ig n•rfnrmo~l vnnr, ua~ua O9 rIae ,n ~~- ... vaj• u .~ DI~ IC.. I, , C

channel to ensure the entire channel will perfo the 
intended function. This test verifies the cap ility of the 
instrumentation to provide the FBACS actuati . The 
setpoints shall be left consistent with t unit specific 
calibration procedure tolerance. The Fr uency of 92 days 
is based on the known reliability of t monitoring 
equipment and has been shown to be ac ptable through 
operating experience.

SR 3.3.8.3 

SR 3.3.8.3 is the performan of an ACTUATION LOGIC TEST.  
The actuation logic is tes every 31 days on a STAGGERED 
TEST BASIS. All possibl ogic combinations, with and 
without applicable perm' sives, are tested for each 
protection function. Frequency is based on the known 

(continued) 
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0
FBACS uation Instrumentation 

B 3.3.8

BASES

SURVEILLANCE f"-SR 3.3.8.3 (continued) 
REQUIREMENTS I 

reliability of the rel s and controls and the multichannel 
redundancy available. nd has been shown to be acceptable 

Ithrough operating e rience.  

SR 3.3.8.4 

SR 3.3.8.4 * the performance of a TADOT. This test is a 
check of eI manual actuation functions and is performed 
every [1 months. Each manual actuation function is tested 
up to. nd including, the master relay coils. In some 
inst ces. the test includes actuation of the end device 
(e .. pump starts, valve cycles, etc.). The Frequency is 
b ed on operating experience and is consistent with the 
ypical industry refueling cycle. The SR is modified by a 

Note that excludes verification of setpoints during the 
TADOT. The Functions tested have no setpoints associated S~with them.  

S~SR 3.3.8.5 

A CHANNEL CALIBRATION is performed every [18] months, or 
,approximately at every refueling. CHANNEL CALIBRATION is V 
complete check of the instruent loop. including the sens 
The test verifies that the channel responds to a measur 
parameter within the necessary range and accuracy.  
Frequency is based on operating experience and is ctsistent

I

1. 10 CFR 100.11.  

2. Unit Specific Setpoint Calibraa/ti Proocedure. I

Rev 1. 04/07/95
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JUSTIFICATION FOR DEVIATIONS 
ISTS 3.3.8 BASES 

FBACS ACTUATION INSTRUMENTATION 

1. Changes are made to reflect those changes made to the Specifications.

North Anna Units 1 and 2 Page 1 Revision 0
Revision 0North Anna Units I and 2 Page I



V

val s to mitigate the consequences of an inadvertent boron d 'ution event as described in FSAR. Chapter 15 (Ref. 1).  e accident analyses rely on automatic BDPS actuation to mitigate the consequences of inadvertent boron'dilution 
events.  

The BDPS satisfies Criterion 3 of the NRC Policy Statement. .  

(continued) 
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BOPS 
B 3.3.9 ~ 

B 3.3 INSTRUMENTATION 

B 3.3.9 Boron Dilutlo rotection System (BOPS) 

BASES 

BACKGROUND The primary purpose of the BDPS is to mitigate the consequences of the inadvertent addition of unborated primary grade water into the Reactor Coolant System (RCS) when the reactor is in a shutdown condition (i.e.. MODES 
3. 4. and 5).  

The BOPS utilizes two channels of source range " instrumentation. Each source range channel provi a signal to both trains of the BDPS. A unit comp er is used to continuously record the counts per minute p vided by these signals. At the end of each minute. a algorithm compares the counts per minute value (flux ate) of that 1 minute interval with the counts per mi te value for the previous nine. 1 minute intervals. If, e flux rate during a I minute interval is greater than gr equal to twice the flux rate during any of the prior nVfie 1 minute intervals.  the BDPS provides a signal to ini ate mitigating actions.  

Upon detection of a flux doub ng by either source range instrumentation train, an a. rm is sounded to alert the 
operator and valve moveme is automatically initiated to 6 
terminate the dilution 'd start boration. Valves that isolate the refueling ter storage tank (RWST) are opened to supply 2000 ppm ated water to the suction of the 
charging pumpsi anu (valves wrhich isolate the Chemical and Volume' Control S t~tem (CVCS) are closed to termninate the 
dilution./ 

APPL•ICABLE ... The BD tsenses abnormal increases in source range 
SAFETY ANAL.YSES count per minute (flux rate) and actuates CVCS and RWST

P



BASES (continued) 

3.3.9 

LCO LCO 3. . provides the requirements for OPERABILITY of the inst ntation and controls that mitigate the consequences of boron dilution event. Two redundant trains are uired to be OPERABLE to provide protection against single 

Because the BDPS utilizes the source range instrumentation as its detection system, the OPERABILITY of the detection system is also part of the OPERABILITY of the Reactor Trip System. The flux doubling algorithm. the alarms. and 
, signals to the various valves all must be OPERABLE for each 

train in the system to be considered OPERABLE.  

APPLICABILITY The BDPS must be OPERABLE in MODES [2]. 3. 4. and 5 be use the safety analysis identifies this system as the pr ry means to mitigate an inadvertent boron dilution of he RCS.  
The BDPS OPERABILITY requirements are not appli able in MODEMS] I [and 2) because an inadvertent bor dilution would be terminated by a source range tri . a trip on the Power Range Neutron Flux-High (low set nt nominally 
25% RTP). or Overtemperature AT. The RTS Functions are discussed in LCO 3.3.1. "RTS Insit n ntation." 
In MODE 6. a dilution event is ecluded by locked valves 
that isolate the RCS from t tential source of unborated water (according to LCO 3.92. "Unborated Water Source 
Isolation Valves").  

The Applicability is ified by a Note that allows the boron dilution flu uling signal to be blocked during reactor startup MODES 2 and 3. Blocking the flux 
doubling signal s acceptable during startup while in MODE 3. provi the reactor trip breakers are closed with the intent withdraw rods for startup.  

ACTIONS Th st common cause of channel inoperability is outright 
f lure or drift of the bistable or process module 
ufficient to exceed the tolerance allowed by the unit specific calibration procedure. Typically. the drift is 

Sfound 

to be small and results in a delay of actuation r er than a total loss of function. This determination of 

// ,a a(cont 
inued ) 
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/ B 3.3.9 

BASES 

ACTIONS setpoi drift is generally made during the performance of a (continued) COT en the process instrumentation is set up for ad' sment to bring it to within specification. If the Trip Stpoint is less conservative than the tolerance specified y the calibration procedure, the channel must be declared inoperable immediately and the appropriate Condition 
entered.  

With one train of the BDPS OPERABLE. Required Action requires that the inoperable train must be restored OPERABLE status within 72 hours. In this Conditio . the remaininrhe SOPS train is adequate to provide otection.  The 72 hour Completion Time is based on the BD Function and is consistent with Engineered Safety Fea e Actuation 
System Completion Times for loss of one re dant train.  Also. the remaining OPERABLE train provi continuous indication of core power status to the oerator, has an alarm function, and sends a signal to oth trains of the BDPS to assure system actuation.  

SB.1. B-2.1. B.2.2.1. and B.2-22 

With two trains inoperable or the Required Action and associated Completion Ti of Condition A not met, the initial action (Requir Action B.1) is to suspend all operations involving sitive reactivity additions immediately. This ' cludes withdrawal of control or shutdown rods and ntentional boron dilution. A Completion Time of 1 hour i provided to restore one train to OPERABLE status. / 

As an alter ate to restoring one train to OPERABLE status (Requir ion B.2.1). Required Action B.2.2.1 requires valves sted in LCO 3.9.2 (Required Action A.2) to be secur to prevent the flow of unborated water into the RCS.  nc it is recognized that two trains of the BDPS are i rable. the operators will be aware of the possibility 
a boron dilution, and the I hour Completion Time is adequate to complete the requirements of LCO 3.9.2.  

Required Action B.2.2.2 accompanies Re(uired Action B. .2.1 to verify the SDM according to SR 3.1.1.1 within 1 r and 

ntinued) 
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/ t " ~ BDPS ' 

/ f / 

/BASES 

63.  

ACTIONS B 8 .2.1, B.2.2 and 8.2-2.2 (continued) 
once per 12 hours thereafter. This backup action is intended to confirm that no unintended boron dilution has occurred while the BDPS was inoperable, and that the required SDM has been maintained. The specified Completion Time takes into consideration sufficient time for the initial determination of SDM and other information available in the control room related to SDM.  

SSURVEILLANCE The BDPS trains are subject to a COT and a CHANNEL REQUIREMENTS CALIBRATION.  

SR 3.3.9.1 

SR 3.3.9.1 requires the performance of a every [92] days. to ensure that each train of e BDPS and associated trip setpoints are fully op0 ational. This test shall include verification that the ron dilution alarm setpoint is equal to or less than increase of twice the count rate within a 10 minute per oad. The Frequency of [92] days is consistent with t requirements for source range channels in WCAP-10271- -A (Ref. 2).  

SR 3.3.9.2 is the formance of a CHANNEL CALIBRATION every [18] months. C L CALIBRATION is a complete check of the instrument loop ncluding the sensor. The test verifies that the chann responds to a measured parameter within the necessary ra e and accuracy. For the BDPS. the CHANNEL CALIBRATI shall include verification that on a simulated or actua oron dilution flux doubling signal the centri, gal charging pump suction valves from the RWST open, and normal CVCS volume control tank discharge valves clo in the required closure time of s 20 seconds.  
e Frequency is based on operating experience and consistency with the typical industry refueling cycle.  

Rev (continued) 
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JUSTIFICATION FOR DEVIATIONS 
ITS 3.3.9 BASES, BORON DILUTION PROTECTION SYSTEM (BDPS) 

1. A Boron Dilution Protection System is not installed at North Anna Power Station.  
Therefore, ISTS 3.3.9 is not adopted.
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