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TSTF-355

Reactor Trip System (RTS) Instrumentation, LCO 3.3.1 (NUREG-1431) 

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 Nominal Trip Setpoint. A trip setpoint may be set more conservative than 

the Nominal Trip Setpoint as necessary in response to plant conditions.  

Engineered Safety Feature Actuation System (ESFAS) Instrumentation, LCO 3.3.2 
(NUREG-1431) 

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 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 plant conditions.  

B 3.3.1 Reactor Trip System (RTS) Instrumentation BASES (NUREG-1431) 

Insert 3 

Technical specifications are required by lOCFR50.36 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
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TSTF-355

environments). In this manner, the Trip Setpoint plays an important role in ensuring that SLs are 
not exceeded. As such, the Trip Setpoint meets the definition of an LSSS (Ref. 10) 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.  

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 from a technical specification perspective. This requires corrective 
action including those actions required by 10 CFR 50.36 when automatic protective devices do
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TSTF-355

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 setpoint methodology (as-left criteria), and confirmed to be operating within the 

statistical allowances of the uncertainty terms assigned.  

[Note: Alternatively, a TS format incorporating an Allowable Value only column may be 

proposed by a licensee. In this case the trip setpoint value of Table 3.3.1-1 is located in the TS 

Bases or in a licensee-controlled document outside the TS. Changes to the trip setpoint value 

would be controlled by 10 CFR 50.59 or administratively as appropriate, and adjusted per the 

setpoint methodology and applicable surveillance requirements. At their option, the licensee may 

include the trip setpoint in Table 3.3.1-1 as shown, or as suggested by the licensees' setpoint 

methodology or license.] 

B 3.3.1 Reactor Trip System (RTS) Instrumentation BASES (NUREG-1431) 

Insert 4 

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.  

B 3.3.1 Reactor Trip System (RTS) Instrumentation BASES (NUREG-1431) 

Insert 5 

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
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TSTF-355

"4nominal" value (i.e., expressed as a value without inequalities) for the purposes of COT and 

CHANNEL CALIBRATION.  

B 3.3.2, Engineered Safety Feature Actuation System (ESFAS) Instrumentation BASES 

(NUREG-1431) 

Insert 6 

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.  

B 3.3.2, Engineered Safety Feature Actuation System (ESFAS) Instrumentation BASES 

(NUREG-1431) 

Insert 7 

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.  

B 3.3.2, Engineered Safety Feature Actuation System (ESFAS) Instrumentation BASES 

(NUREG-1431) 

Insert 8 

A detailed description of the methodology used to calculate the Allowable Value and ESFAS 

setpoints including their explicit uncertainties, is provided in the plant 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
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TSTF-355

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.  

B 3.3.1 Reactor Protection System (RPS) Instrumentation BASES (NUREG-1430); B 
3.3.1.1 Reactor Protection System (RPS) instrumentation BASE S(NUREG- 1433, NUREG
1434); B 3.3.1 Reactor Protective System (RPS) Instrumentation BASES (NUREG-1432) 

Insert 9 

Technical specifications are required by 1OCFR50.36 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 that SLs are 
not exceeded. As such, the Trip Setpoint meets the definition of an LSSS (Ref. 10) 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
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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.  

The Allowable Value specified in Table 3)3.31-1 (Table 3.3.1.1-1 for NUREG-1433 and 
NUREG-1434} 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 FUNCTIONAL TEST (CFT).  
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 from 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 setpoint methodology (as-left 
criteria), and confirmed to be operating within the statistical allowances of the uncertainty terms 
assigned.
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S77-- §Z- 
RTS Instrumentation 

3.3.1

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

APPLICABLE MODES 
OR OTHER 

SPECIFIED 
CONDITIONS

REQUIRED 
CHANEiLS

SURVEILLANCE 
CONITIONS REQUIREMENTS

ALLOWABLE 
VALUE SETPOINT~a)

1. ManuaL Reactor 
Trip 

2. Power Range 

Neutron Flux 

a. High

1,2 

3(b), 4 (b), 5 (b)

1,2

b. Low

2 

2

B 

C

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

*A 

MA

lA 

NA

R[111.23% RP091% 
RTP RTP

s E27.21 % 
RTP

95]2% RTP

3. Power Range 
Neutron FLux Rate 

a. High Positive 
Rate 

b. High Negative 
Rate 

4. Intermediate Range 
Neutron FLux

1,2 

1,2 

1(c), 2(d)

4 

4 

2 

2

E SR 3.3.1.7 s [6.83% RTP 0_./r1% RTP 
SR 3.3.1.11 with time with time 

constant constant 
t [2] sec .[23 sec 

E SR 3.3.1.7 S E6.81% RTP E51% RTP 
SR 3.3.1.11 with time '6ith time 
SR 3.3.1.16 constant constant 

[ [2] sec -z [23 sec 

F,G SR 3.3.1.1 S 313%] RTP ?/[51% RTP 
SR 3.3.1.8 
SR 3.3.1.11 

H SR 3.3.1.1 :S E31]% RTP ]% RTP 
SR 3.3.1.8 
SR 3.3.1.11

(conti nued) 

(a) Reviewer's Note: Unit specific implementations my contain only AllowabLe Value depending on Setpoint Study 
methodology used by the unit.  

(b) With Reactor Trip Breakers (RTBs) closed and Rod Controt System capable of rod withdrawal.  

(c) BeLow the P-I1 (Power Range Neutron Flux) interlocks.  

(d) Above the P-6 (Intermediate Range Neutron FLux) interlocks.  

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

Rev 1, 04/07/95
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RTS Instrumentati on 

3.3.1

Table 3.3.1-1 (page 2 of 8) 
Reactor Trip System Instrumentation

FUNCTION

APPLICABLE NODES 
OR OTHER 
SPECIFIED 

CONDITIONS

5. Source Range 
Neutron Flux

2 (e)

3 (b), 4 (b), 5 (b) 

3 (f), 4 (f), 5(f)

6. Overtemerature AT 

7. Overpower AT

1,2 

1,2

REQUIRED 
CHANNELS

2 

2 

[1]1 

(42 

[4]

SURVEILLANCE 
CONDITIONS REQUIREMENTS

I,J SR 3.3.1.1 
SR 3.3.1.8 
SR 3.3.1.11 
SR 3.3.1.16 

J,K SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.11 
SR 3.3.1.16 

L SR 3.3.1.1 
SR 3.3.1.11 

E SR 3.3.1.1 
SR 3.3.1.3 
SR 3.3.1.6 
SR 3.3.1.7 
SR 3.3.1.12 
SR 3.3.1.16 

E SR 3.3.1.1 
SR 3.3.1.7 
SR 3.3.1.12 
SR 3.3.1.16

ALLOWABLE TRIP 
VALUE SETPOINT(a)

< 11.4 ES (3 t[1.O ES5 
cpscpa 

0 (1.4 ES] (r1.0 E5] 
CpS cpS

N/A

Refer to 
Note 1 
(Page 

3.3-21) 

Refer to 
Note 2 
(Page 

3.3-22)

M/A

Refer to 
Note I 
(Page 

3.3-21) 

Refer to 
Note 2 
(Page 

3.3-22)

(continued) 

(a) Reviewer's Note: Unit specific implementations may contain only Allowable Value depending on Setpoint Study.  

methodology used by the unit.  

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

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

(M With the RTBs open. In this condition, source range Function does not provide reactor trip but does provide 
[input to the Boron Dilution Protection System (LCOD 3.3.9), and] indication.

1�-�
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RTS Instrumentation 
3.3.1

Table 3.3.1-1 (page 3 of 8) 
Reactor Trip System Instrumentation

APPLICABLE NODES (&i rIAJi; 
OR OTHER 

SPECIFIED REQUIRED SURVEILLANCE ALLOIABLE TRIP 
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT(a) 

8. Pressurizer 
Pressure 

a. Low I(g) [4] SR 3.3.1.1 > E18863 Y E1900] 
SR 3.3.1.7 psig psig 
SR 3.3.1.10 
SR 3.3.1.16 

b. High 1,2 [4] E SR 3.3.1.1 < E2396] 4 2. 565] 
SR 3.3.1.7 psig psig 
SR 3.3.1.10 
SR 3.3.1.16 

9. Pressurizer Water 1(g) 3 N SR 3.3.1.1 < C93.8]% J[921% 
Level - High SR 3.3.1.7 

SR 3.3.1.10 

10. Reactor Coolant 
Flow - Low p 
a. Single Loop 1 (h) 3 per N SR 3.3.1.1 z E89.23% (E901% 

loop SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.16 

b. Two Loops 10) 3 per N SR 3.3.1.1 Z [89.23% 903 r % 
Loop SR 3.3.1.7 

SR 3.3.1.10 
SR 3.3.1.16 

(continued) 

(a) Reviewer's Note: Unit specific implementations my contain only Allowable Value depending on Setpoint Study 

methodology used by the unit.  

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

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

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

t-
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RTS Instrumentation 

3.3.1

Table 3.3.1-1 (page 4 of 8) 
Reactor Trip System Instrumentation

APPLICABLE MODES Al__1.VAL 
OR OTHER 

SPECIFIED REQUIRED SURVEILLANCE ALLOIM1BLE TRIP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT(a) 

11. Reactor CooLant 
Pump (RCP) Breaker 
Position 

a. Single Loop 1 (h) I per 0 SR 3.3.1.14 NA lA 
RCP 

b. Two Loops ;0) 1 per M SR 3.3.1.14 NA MA 

RCP 

12. UndervoLtage i(q) E31 per M SR 3.3.1.9 t E47603 V 043Ol V 

RCPs bus SR 3.3.1.10 
SR 3.3.1.16 

13. Underfreqdency 1(g) [3] per M SR 3.3.1.9 t C57.11 Hz W [57.5] Hz 

RCPs bus SR 3.3.1.10 
SR 3.3.1.16 

14. Steam 1,2 r4 per E SR 3.3.1.1 [ r30.43% (/':32.31% 

Generator (SG) SG] SR 3.3.1.7 

Water Level - Low SR 3.3.1.10 

Low SR 3.3.1.16 

15. SG Water 1,2 2 per SG E SR 3.3.1.1 t C30.41% g"E32.31% 

Level - Low SR 3.3.1.7 
SR 3.3.1.10 
SR 3.3.1.16 

Coincident with 1,2 2 per SG E SR 3.3.1.1 _9 142.53% E 401 % 

Steam Flow/ SR 3.3.1.7 full stem full steam 

Feedwater Flow SR 3.3.1.10 flow at RTP flow at RTP 

Mismatch SR 3.3.1.16 

(continued) 

(a) Reviewer's Note: Unit specific implementations my contain only Allowable Value depending on Setpoint Study 

methodology used by the unit.  

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

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

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

a.

Rev 1, 04/07/95WOG STS 3.3-18
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RTS Instrumentation 

3.3.1

Table 3.3.1-1 (page 5 of 8) 
Reactor Trip System Instrumentation

APPLICABLE MODES 
OR OTHER 

SPECIFIED 
CONDITIONS

REQUIRED 
CHANNELS

SURVEILLANCE 
CONDITIONS REQUIREMENTS

ALLOMABLE TRIP 
VALUE SETPOINT(a)

16. Turbine Trip 

a. Low Fluid 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-9 

e. Power Range 
Neutron Flux, 
P-10 

f. Turbine Impulse 
Pressure, P-13

�(i) 

�(J)

1,2

1 

1 

1,2 

1

3 

4

2 trains

2 

1 per 
train 

4 

4 

4 

2

P SR 3.3.1.10 [ 17503 ( .Ls] 
Sit 3.3.1.15 psig psig 

P SR 3.3.1.10 t r11% open 1 [1]% open 
SR 3.3.1.15

Q SR 3.3.1.14

S SR 3.3.1.11 
SR 3.3.1.13 

T SR 3.3.1.11 
SR 3.3.1.13 

T SR 3.3.1.11 
SR 3.3.1.13 

T SR 3.3.1.11 
SR 3.3.1.13

MA

NA 

_< [50.2]% 
RTP 

C C52.2]% 
RTP

S SR 3.3.1.11 z V7.83% 
SR 3.3.1.13 RTP and 

< [12.21% 
RTP

T ESR 3.3.1.11 
SR 3.3.1.10 
SR 3.3.1.13

s C12.21% 
turbine 

power

NA

NA 

E48O % RTP 

3'[1501% RTP 

CI3RTP 

turbine 
power

(continued) 

(a) Reviewer's Note: Unit specific implementations my contain only Allowable Value depending on Setpoint Study 
methodology used by the unit.  

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

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

Rev 1, 04/07/95
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RTS Instrumentation 
3.3.1

Table 3.3.1-1 (page 6 of 8) 
Reactor Trip System Instrumentation

APPLICABLE NODES 
OR OTHER 

SPECIFIED 
CONDITIONS

REQUIRED 
CHANNELS

gSUVEI LLANCE 
CONDITIONS REQLUIREMENTS

ALLOWABLE VALUE
TRIP 

SETPOIJIT(a)

19. Reactor 
Breakerslp 

20. Reactor Trip 
Breaker 
Undervottage and 
Shunt Trip 
Mechani ss 

21. Automatic Trip 
Logic

1,2 

3 (b), 4 (b), 5 (b) 

1,2 

3 (b), 4 (b), 5 (b) 

1,2 

3 (b) 4 (b), 5 (b)

2 trains 

2 trains 

Ieach 
per RITS 

1 "each 
per RTS 

2 trains 

2 trains

R 

C

SR 3.3.1.4 

SR 3.3.1.4

U SR 3.3.1.4 

C SR 3.3.1.4

0 

C

SR 3.3.1.5 

sR 3.3.1.5

(a) Reviewer's Note: Unit specific imlementations my contain only Allowuable Value depending on Setpoint Study 

methodology used by the unit.  

(b) With RTBs closed and Rod Control System capable of rod withdrawaL.  

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

2�

Rev 1, 04/07/95
WOG STS

FUWCTIOW

NA 

NA 

NA 

NA 

NA 

NA

VA 

NA 

NA 

NA 

NA 

NA
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FS 7 7-- 3- QS 
RTS Instrumentation 

3.3.1 

Table 3.3.1-1 (page 7 of 8) 
Reactor Trip System Instrumentation 

Note 1: Overtemperature AT 

The Overtemperature AT Function Allowable Value shall not exceed the followingjkrip 
Setpoint by more than [3.8]% of AT span.

A T0 ) + I's 1 :5AT t .(1+14s) [ 
jl+jas k+ T's) I (+ r,s)

T 1 - T' r K,(P-P')-f,, A1 
( 1* i,s) I

Where: AT is measured RCS AT, °F.  
ATQ is the indicated AT at RTP, °F.  
s is the Laplace transform operator, sec'.  
T is the measured RCS average temperature, OF.  
T' is the nominal Tavg at RTP, 5 [588]°F.  

P is the measured pressurizer pressure, psig 
P' is the nominal RCS operating pressure, - [2235] psig

[1.09] 
[ 8 ] sec 
[ 33 ] sec

K2 _ 
T2 _ 
Ts _

[0.01381/°F 
[ 3 ] sec 
[ 4 ] sec

K3 
T3 < T6 _

[0.000671]/psig 
[ 2 ] sec 
[ 2 ] sec

(qt - qb)} 

- qb) - 7}

when 
when 
when

q -- q < - [35]% RTP 
-l35]%"RTP< q - q 

qt - qb > [7]%,tRTP

Where qt and qb are percent RTP in the upper and 
the core, respectively, and qt + qb is the total 
percent RTP.

lower halves of 
THERMAL POWER in

a-

Rev 1, 04/07/95
WOG STS

KI 

T4

f1 (AI) = 1.26(35 + 
0% of RTP 
-1.05((qt

[7]% RTP
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RTS Instrumentation 
3.3. 1

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

Note 2: Overpower AT

The Overpower AT Function Allowable Value shall not exceed the 
Setpoint by more than [3]% of AT span.

fol l.owi ngrri p

A7(1 +''s) A T 'K. r. ,rS - T I -T f.A 
0+i1,s) 1 1+;s 1 )i~ I+ 

Where: AT is measured RCS AT, *F.  
ATQ is the indicated AT at RTP, *F.  
s is the Laplace transform operator, sec 
T is the measured RCS average temperature, *F.  
T" is the nominal Tag at RTP, g [588] 0 F.

K4 < (1.09]

T6 _ 
T6 _

(8] sec 
[2] sec

Ks Ž [0.02]/'F for increasing T.,g 
[0]/°F for decreasing TV, 

T2 • [3] sec 
T7 > (10] sec

K6 Ž [0.00128]/'F when T > T" 
[0]/°F when T 5 T" 

T3 < [2] sec

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

Rev 1, 04/07/953.3-22WOG STS



RTS Instrumentation 

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

Note 2: OverpowerAT 

The Overpower AT Function Allowable Value shall not exceed the following)Trip 
Setpoint by more than [3]% of AT span.

0 +''s) 1 ¶,~ I +TS (7¶17r 

Where: AT is measured RCS AT, *F.  
ATQ is the indicated AT at RTP, *F.  
s is the Laplace transform operator, sec".  
T is the measured RCS average temperature, *F.  
T" is the nominal Tavg at RTP, • [588]°F.

K4< [1.09) 

T, > [8] sec 
T6 [2] sec

K5 Ž [0.02]/*F for increasing T.v, 
[0]/°F for decreasing T,V, 

T2 [3] sec 
T7 1 [10) sec

K6 Ž [0.00128]/"F when T > T" 
[0]/°F when T g T" 

T3 • [2] sec

f 2 (AI) = 0% RTP for all AI.

Rev 1, 04/07/95WOG STS 3.3-22
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ESFAS Instrumentation 
1.3.2 

Table 3.3.2-1 (page 2 of 8) 
Engineered Safety Feature Actuation System Instrumentation

SURVEILLANCE 
CONDITIONS REQUIR EMENTS

ALLOWABLE TRIP 
VALUE SETPOINTCa)

1. Safety Injection 
(continued) 

9. High Steam Flow in 
Two Steam Lines

Coincident with 
Steam Line 
Pressure - Low

1 ,2 ,3Cd) 2 per 
steam 
line

1 per 
steam 
Line

2. Containment Spray

a. Manuea Initiation 

b. Automatic 
Actuation Logic 
and Actuation 
ReLays 

c. Contairnent 
Pressure 

High -3 
(High High) 

High -3 (Two Loop 
Plants)

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

1,2,3,4 2 trains

1,2,3 4

1,2,3 [3] sets 
of [2]

B SR 3.3.2.8

C SR 
SR 
SR

E SR 
SR 
SR 
SR 

E SR 
SR 
SR 
SR

3.3.2.2 
3.3.2.4 
3.3.2.6

3.3.2.1 
3.3.2.5 
3.3.2.9 
3.3.2.10 

3.3.2.1 
3.3.2.5 
3.3.2.9 
3.3.2.10

NA 

NA

NA

5 112.313 t [12.05] 

psig psig

(continued) 

(a) Reviewer's Note: Unit specific implementations may contain only ALlowable Value depending on Setpoint Study 
methodology used by the unit.  

(c) Time constants used in the Lead/lag controller are t, k [50] seconds and t, .< [51 seconds.  
(d) Above the P-12 iT..,-Low Low) interlock.  
(e) Less than or equal to a function defined as AP corresponding to [3]Z full steam flow below E203% Load, and 

AP increasing Linearly from E"3% full steam flow at E203X Load to [1141% full steam fLa at 1100%X Load, 
and IP corresponding to [1141% full steam flow above 100% Load.  

Cf) Less than or equt to a function defined as AP corresponding to (403% full steam flow between [0]X and E201% 
Load and then a AP increasing linearly from [4O0X stem flow at [203% Load to [110]% full steam flow at 

1001% Load.

Rev 1, 04/07/95

FUNCT I ON

APPLICABLE 
MODES OR 

OTHER 
SPECIFIED 

CONDITIONS
REQUIRED 
CHANNELS

D SR 
SR 
SR 
SR 

D SR 
SR 
SR 
SR

3.3.2.1 
3.3.2.5 
3.3.2.9 
3.3.2.10 

3.3.2.1 
3.3.2.5 
3.3.2.9 
3.3.2.10

Ce) 

t E6353 C0 
psig

(f) 

S p•Isig

3.3-33WOG STS



ESFAS Instrumentation 
3. 3. 2 

TabLe 3.3.2-1 (page 3 of 8) 
Engineered Safety Feature Actuation System Instrumentationl

APPL I CABLE 
NODES OR 

OTHER 
SPECIFIED 

CONDITIONS
REWUIRED 
CHANNELS

SURVEILLANCE 
CONDITIONS REQUIREMENTS

ALLOWA6BLE TRIP 
VALUE ' SETPOINT(a)

3. Containment Isolation 

a. Phase A Isolation

(1) Manual 
Initiation 

(2) Automatic 
Actuation 
Logic and 
Actuation 
ReLays 

(3) Safety 
Injection

1,2,3,4 2

1,2,3,4 2 trains 

Refer to Function 1 (Safety 
functions and requirements.

B SR 3.3.2.8

C SR 3.3.2.2 
SR 3.3.2.4 
SR 3.3.2.6 

Injection) for aLl initiation

b. Phase B Isolation

(1) Manual 
Initiation 

(2) Automatic 
Actuation 
Logic and 
Actuation 
Relays 

(3) Contairment 
Pressure

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

1,2,3,4 2 trains

B SR 3.3.2.8

C SR 
SR 
SR

3.3.2.2 
3.3.2.4 
3.3.2.6

psig psig

4. Steam Line Isolation 

a. Manual Initiation 1,2('),3(') 2

2 trainsb. Automatic 
Actuation Logic 
and Actuation 
Relays

F SR 3.3.2.8

G SR 
SR 
SR

3.3.2.2 
3.3.2.4 
3.3.2.6

NA 

NA

Setpoint Study

Rev 1, 04/07/95

FUNCT ION

MA 

NA

NA 

NA

NA 

NA

High -3 
(High High)

1,2,3 E SR 
SR 
SR 
SR

3.3.2.1 
3.3.2.5 
3.3.2.9 
3.3.2.10

NA 

MA

(a) Reviewer's Note: Unit specific implmentation my contain only AlLowable Value depending on 

methodology used by the unit.  
(i) Except when aLL MSIVs are closed and [de-activated].

(continued)
a-

MA

3.3-34WOG STS



ESFAS Instrumentation 
3-.3.2 

Table 3.3.2-1 (page 4 of 8) 
Engineered Safety Feature Actuation System Instrumentation

SUiRVEILLANCE 
CONDITIONS REQUIREMENTS

ALLOWABLE TRIP 
VALUE SETPOINT(a)

4. Steam Line IsoLation 
(continued) 

c. Contairnent 
Pressure -High 2

1, 2 (i), 

3 (i)

[4] D SR 
SR 
SR 
SR

3.3.2.1 
3.3.2.5 
3.3.2.9 
3.3.2.10

S16.61] [6.35] 
psig 0 psig

d. Steam Line 
Pressure

(1) Low 

(2) Negative 
Rate - High

e. High Steam Flow in 
Two Steam Lines 

Coincident with 
T., - Low Low

1,20i), 

3(b)(i) 

3 (g)(i)

1, 2 (i), 

3 (0) 

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

3 per 
steam 
Line 

3 per 
steam 
Line 

2 per 
steam 
Line 

I per 
.loop

o SR 
SR 
SR 
SR 

D SR 
SR 
SR 
SR 

O SR 
SR 
SR 
SR 

D SR 
SR 
SR 
SR

3.3.2.1 
3.3.2.5 
3.3.2.9 
3.3.2.10 

3.3.2.1 
3.3.2.5 
3.3.2.9 
3.3.2.10 

3.3.2.1 
3.3.2.5 
3.3.2.9 
3.3.2.10 

3.3.2.1 
3.3.2.5 
3.3.2.9 
3.3.2.10

t [63 5 3 ) W[6753 (rc) 
psig psig 

S E121.61(h) 1 'lO( h) 
psi/sec i/sec

(e) (f)

1550.6]'F 5-4531 * F 

(continued)

(a) Reviewer's Note: Unit specific impLementations my contain only AlLowabLe VaLue depending on Setpoint Study 
methodology used by the unit.  

(b) Above the P-11 (Pressurizer Pressure) interlock.  
(c) Time constants used in the Lead/lag controLler are t, X [50] seconds and t, s 5] seconds.  
(d) Above the P-12 (T,,-Low Low) interlock.  
(e) Less than or equal to a function defined as AP corresponding to E"3% fuLl stem flow below E201% Load, AP 

increasing Linearly from ["3% fuLl steam flow at E20]% Load to 011%]I full stem flow at (1001% Load, and 
AP corresponding to E1141% full steam flow above 100% load.  

(f) Less than or equal to a function defined as AP corresponding to [403% full stem flow between E0M and E201% 
toad and then a AP increasing Linearly from E401% stem flow at [203% Load to E1103% fuLl stem flow at 
[1001% Load.  

(g) Below the P-11 (Pressurizer Pressure) interlock.  
(h) Time constant utilized in the rate/Lag controller is < (503 seconds.  
(i) Except when all MSIVs are closed and [de-activated].

Rev 1, 04/07/95

FUNCTION

APPLICABLE 
MOOES OR 

OTHER 
SPECIFIED 

CONDITIONS
REQUIRED 
CHANNELS

P,
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ESFAS Instrumentation 
3.3.2 

TabLe 3.3.2-1 (page 5 of 8) 

Engineered Safety Feature Actuation System Instrumentation

FUNCTION

4.. Steam Line IsoLation 
(continued) 

f. High Steam FLow 
in Two Steam 
Lines 

Coincident with 
Steam Line 
Pressure - Low 

g. High Steam FLow

APPLICABLE 
NMOES OR 

OTHER 
SPECIFIED 

CONDITIONS

1 ,2 (i), 
3 (i) 

1, 2 ,(i) 

3 (i) 

1,2('), 
3 (i)

REQUIRED 
CHANNELS

2 per steam 
tine 

I per 
steam 
Line 

2 per 
steam 
tine

SURVE I LLANCE 
CONDITIONS REQUIREMENTS

D SR SR 
SR 
SR 

D SR 
SR 
SR 
SR 

D SR 
SR 
SR 
SR

3.3.2.1 3.3.2.5 
3.3.2.9 
3.3.2.10 

3.3.2.1 
3.3.2.5 
3.3.2.9 
3.3.2.10 

3.3.2.1 
3.3.2.5 
3.3.2.9 
3.3.2.10

ALLOWABLE TRIP 
VALUE SETPOINT(a)

(e)

_C [252% of fult steam 
flow at no 
toad steam 
pressure

(f)

ý,3 fuLL 
steam flow 
at no Load 

steam 
pressure

Coincident with 
Safety Injection

Refer to Function I (Safety 
functions and requirements.

Injection) for aLL initiation

and

Coincident with 
T,- Low Low 

h. High High Steam 
Flow

1,2(i), 

3 (d)(i) 

1,2(i), 

3(')

[23 per 
Loop 

2 per 
steam 
tine

D SR SR 
SR 
SR 

D SR 
SR 
SR 
SR

3.3.2.1 3.3.2.5 
3.3.2.9 
3.3.2.10 

3.3.2.1 
3.3.2.5 
3.3.2.9 
3.3.2.10

[550.6]"F •C533"F

< E1301% of fuLL steam 
flow at 

full Load 
steam 

pressure

of 
full steam 

flow at 
fuLt toad 

steam 
pressure

Coincident with 
Safety Injection

Refer to Function 1 (Safety Injection) 
fuctions and requirements.

for all initiation

(contirnued) 

(a) Reviewer's Note: Unit specific implementations my contain only Allowable Value depending on Setpoint Study 

methodology used by the unit.  

(d) Above the P-12 CT., - Low Low) interLock.  

(i) Except when alt NSIVs are closed and Ede-activated).

Rev 1, 04/07/95
WOG STS

,_ [6351 CC) • 6753 Wc 

psig ps19
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ESFAS Instrumentation 
3.3.2 

Table 3.3.2-1 (page 6 of 8) 

Engineered Safety Feature Actuation System Instrumentation 

7;-

APPLICABLE 
NODES OR 

OTHER 
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT(a) 

5. Turbine Trip and 
Feedrater Isolation 

a. Automatic 1,2(j), 2 trains H[G3 SR 3.3.2.2 MA MA 

Actuation Logic E]30) SR 3.3.2.4 

and Actuation 
SR 3.3.2.6 

Relays 
382 

b. SG Water 1,2(i), [3] per IED3 SR 3.3.2.1 s C8.4.2]X ./d% 

Level -High High M SG SR 3.3.2.5 

(P-14) 3SR 3.3.2.9 
SR 3.3.2.10 

C. Safety Injection Refer to Function I (Safety Injection) for all initiation 

functions and recquirements.  

6. Auxiliary Feedwater 

a. Automatic 1,2,3 2 trains G SR 3.3.2.2 HA NA 

Actuation Logic SR 3.3.2.4 

and Actuation 
SR 3.3.2.6 

Relays (Solid 
State Protection 
System) 

b. Automatic 1,2,3 2 trains G SR 3.3.2.3 NA NA 

Actuation Logic 
and Actuation 
Relays (Balance of 
Plant ESFAS) 

c. SG Water 1,2,3 E3] per D SR 3.3.2.1 E t30.4]% g3 2.23% 

LeveL - Low Low SG SR 3.3.2.5 
SR 3.3.2.9 
SR 3.3.2.10 

(continued) 

(a) Reviewerts Note: Unit specific ilementations my contain only Allowable Value depending on Setpoinft Study 

methodology used by the unit.  
(j) Except when all NFIVs, NFRVs, Eand associated bypass valves] are closed and tde-activated] [or isolated by a 

closed minnuat valve].  

WOG STS 3.3-37 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

APPLICABLE 
NODES OR 

OTHER 
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT(e).

6. Auxiliary Feedwater 
(continued) 

d. Safety Injection 

e. Loss of Offsite 
Power 

f. UndervoLtage 
Reactor CooLant 
Pump 

g. Trip of aLL Main 
Feedwater Pumps 

h. AuxiLiary 
Feedwater Pusp 
Suction Transfer 
on Suction 
Pressure - Low 

7. Automatic Switchover 
to Contairment Sump 

a. Automatic 
Actuation Logic 
and Actuation 
Retays 

b. RefueLing Water 
Storage Tank 
(RUST) Level - Low 
Low

Refer to Function 1 (Safety 
functions and requirements.  

1,2,3 131 per 
bus 

1,2 131 per 
bus 

1,2 E23 per 
pump

1,2,3 [21

1,2,3,4 2 trains

1,2,3,4

Injection) for all initiation

F SR 
SR 
SR 

I SR 
SR 
SR 

J SR 
SR 
SR 

F SR 
SR 
SR

C SR 
SR 
SR 

K SR 
SR 
SR 
SR

3.3.2.7 
3.3.2.9 
3.3.2.10 

3.3.2.7 
3.3.2.9 
3.3.2.10 

3.3.2.8 
3.3.2.9 
3.3.2.10 

3.3.2.1 
3.3.2.7 
3.3.2.9

3.3.2.2 
3.3.2.4 
3.3.2.6 

3.3.2.1 
3.3.2.5 
3.3.2.9 
3.3.2.10

1 29121 V 
with S 0.8 
sec time 

delay

with ! 0.8 
sec time 

delay

e [693% bus / 1%70)X bus 
voltage lvoltae 

1 E 3 psig •' 3 psig 

i 120.533 1 ' 
rpsial (psia]

.A NA 

t 153% andan

Coincident with 
Safety Injection

Refer to Function I (Safety Injection) for all initiation 
functions and requirgments.

(continued) 

(a) Reviewer's Note: Unit specific imptementations my contain onty ALLowable Vatue depending on Setpoint Study 
methodology used by the unit.

Rev 1, 04/07/953.3-38WOG STS



ESFAS Instrumentation 
3.3.2 

Table 3.3.2-1 (page 8 of 8) 
Engineered Safety Feature Actuation System InstrLmentation

REQUIRED 
CHANNELS CONDITIONS

SURVEILLANCE 
REQUIREMENTS

ALLOWABLE TRIP 
VALUE SETPOINT(a)

7. Automatic Switchover 
to Contairment Sump 

(continued) 

c. RWST Level - Low 
Low 

Coincident with 

Safety Injection 

and

1,2,3,4 K SR 
SR 
SR 
SR

Refer to Function 1 (Safety 
functions and requirements.

3.3.2.1 
3.3.2.5 
3.3.2.9 
3.3.2.10

Injection) for all initiation

Coincident with 
Contairment Sump 
Level - High

8. ESFAS InterLocks

a. Reactor Trip, P-4 

b. Pressurizer 
Pressure, P-l1 

c. T. -Low Low, P-12

1,2,3 

1,2,3

I per 
train, 2 
trains 

3

1,2,3 E1] per 
Loop

F SR 3.3.2.11

L SR 
SR 
SR 

L SR 
SR 
SR

3.3.2.1 
3.3.2.5 
3.3.2.9 

3.3.2.1 
3.3.2.5 
3.3.2.9

NA NA 

s [19963 d1] psig 
psig 

X [550.6] F 5533 OF

(a) Reviewer's Note: Unit specific inplementations my contain only ALLowable Value depending on Setpoint Study 
methodology used by the unit.

I.:

Rev 1, 04/07/95

FUNCT ION

APPLI CABLE 
MODES OR 

OTHER 
SPECIFIED 

CONDOIT IONS

t 1153% 5083%

1,2,3,4 K SR 
SR 
SR 
SR

3.3.2.1 
3.3.2.5 
3.3.2.9 
3.3.2.10

t [30] in.  
above 

et. [703] ft

49t 3in.  
above 

al. I 3ft
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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.  

"" The LSS , defined in this ecification as th rip T t 
I ijer- JSet nts], in conjun on with the LCOs, ablish the 

reshold for prot ive system action prevent exce ng 
acceptable limi during Design Basi./Accidents DBA 

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 

(continued)
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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 segmented into four distinct but 
interconnected modules as illustrated in Figure [ ], FSAR, 
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 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 Oripyetpoint and Allowable 

(continued)
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BASES 

BACKGROUND Field Transmitters or Sensors (continued) 

Values. The OPERABILITY of each transmitter or sensora 
Lj ,e evaded when its " found" calib on data 

_c red against i documented ac ance cri ia.  

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 
setpoints established by safety analyses. These setpoints 
are defined in FSAR, 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.  

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

Generally, if a parameter is used for input to the SSPS and 
a control function, four channels with a two-out-of-four 
logic are sufficient to provide the required reliability and 
redundancy. The circuit must be able to withstand both an 
input failure to the control system, which may then require 
the protection function actuation, and a single failure in 
the other channels providing the protection function 
actuation. Again, a single failure will neither cause nor 

(continued)

(conti nued)
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BASES 

BACKGROUND Signal Process Control and Protection System (continued) 

prevent the protection function actuation. These 

requirements are described in IEEE-279-1971 (Ref. 4). The 

actual number of channels required for each unit parameter 

is specified in Reference 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.  

TH e o*-ts Allowable Value 

The Tr• Setpoints e the nominal va es at which e 

bist les are set Any bistable i considered to/ e 

pr erly adjus when the "as l t" value is hhinn the 

b nd for CH EL CALIBRATION curacy (i.e., - racck 

alibrati + com arator s inc accuracy).  

The i/rip £/etpoints used in the bistables are based on the 

analytical limits stated in Reference 1. The selection of 

these XIrip &'etpoints 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 T et Allowable Values specified in 

Table33.1-1 in the accompanying LCO are conservative') 

~with respect to the analytical limits. A de ailed 

s" 'ption of the methodology used to calculate the r'ip 

•%etpoints, including their explicit uncertainties, is 

provided in the *RTS/ESFAS Setpoint Methodology Stu yd___ 

(Ref. 6). e actual pomina Trip etpoint en. red into •We' 

__is a levis more conervative th that ypecied by th 

__ 'Allow 
e Value to/iccount for hanges in ndom meas ement 

-etectabl/by a COT. ne example/of such a ange in: 
-'__-•errpors de n, . • al 

urement error is drif uring the/4irveillance interval.

,i/rf the measured setpoint-does not e ~eed the .lowable 
1/Val ue, the. 5istable i s/consi dered VOER!ABýLE .t 

(continued) 
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BASES sek1 ~T 

BACKGROUND ýTr etaqiýnts1¶ (/wbe aus(continued) 

_ etoints -c ner-with the Allowable Value ensure that 
Oki6,si S Ls are not violated during AOOs (and that the consequences 

of DBAs will be acceptable, providing the unit is operated 
from within the LCOs at the onset of the AOO or DBA and the 
equipment functions as designed .jNote t].~ in the 
acco yig 3 ____e Tr*pS~etp:1• SOf Tn .•

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

The Trip Set nts and Allowable Val s listed in 
Table 3.3. are based on the met dology described in 
Referen 6, which incorporates 1 of the known 
uncer tnties applicable for ch channel. The magnit es 
of ese uncertainties are actored into the determ, aation 
o.VXeach Trip Setpoint. 1 field sensors and sigp i 
-processing equipment f these channels are assi.ed to loperate within the llowances of these uncertainty 
lmagnitudes. L-" "" L 

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 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.  

(continued)
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BACKGROUND

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY

Reactor Trip Switchaear (continued) 

the reactor trip or ESF, these diagrams also describe the 

various "permissive interlocks" that are associated with 

unit conditions. Each 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 RTS functions to maintain the SLs during all 

AQOs and mitigates the consequences of DBAs in all MODES 

which the RTBs are closed.
in

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. Failure of any instrument renders the 

a ecte c annel(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. Four OPERABLE 

instrumentation channels in a two-out-of-four configuration 

are required when one RTS channel is also used as a control 

system input. This configuration accounts for the 

possibility of the shared channel failing in such a manner 

that it creates a transient that requires RTS action. In 

(continued) 

WOG STS B 3.3-7 Rev 1, 04/07/95



-7is 3 s 3 
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 

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.  

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 the Trip Setpoint and Allowable 

(continued)
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B 3.3.2 

BASES 

BACKGROUND Field Transmitters or Sensors (continued) - v 

Values. The OPERABILITY of each transmitter or s a 
e ey.ate when i as found" ration dat. re - / 

ýiýared again s documen acceptance cr.4feria.  

Signal Processinq 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 FSAR, Chapter [6] (Ref. I), 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.  

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

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

(continued)
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B 3.3.2 

BASES 

BACKGROUND Signal Processing Equipment (continued) 

actuation. Again, a single failure will neither cause nor 
prevent the protection function actuation.  

These requirements are described.in IEEE-279-1971 (Ref. 4).  

The actual number of channels required for each unit 
parameter is specified in Reference 2.  

T•r'1•etpooifs zpd iýllowable Values 

The Trip points are the piinal values at hich the 
bistab p are set. Any stable is cons' red to be 
pro ly adjusted w the "as left" ue is with' the 

nd for CHANNEL ýAIBRATION accuracy.  

The W/rip etpoints used in the bistables are based on the 

analytical limits stated in Reference 2. The selection of 

these ýrrip 4Setpoints 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_ • )(Ref. 5), the aSn dAllowable Values specified 
?1, se J in Table 3.3.2-1 in the accompanying LCu are conse taizveF)Y 

with respect to the analytical limiits. A detai d 

escrip -to i the methodology sed to calculate the Tlp Setp oin ,including their f~1licit uncertainties, ijs 

. 6). The actual inal Trip Setpoint ent ed into the 
istable is more co rvative than that speci ied by the 

Allowable Value t account for changes in r dom measurement,, 

errors detectab by a COT. One example such a change tn'i 

measurement e or is drift during the~s rveillance interyvai.i If Ifthe ma rued setpoint does not exceed the Allowable...' 

"Value, t bistable is considered OPERABLE. 

Q<. , Setpoints ccor •e w e 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) 
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BACKGROUND riand Aoi -Nllowable Valuesý (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 Reference 2. Once a 
designated channel is taken out of service for testing, a 
simulated signal is injected in place of the field 
instrument signal. The process equipment for the channel in 
test is then tested, verified, and calibrated. SRs for the 
channels are specified in the SR section.  

The Trip Setpoin and Allowable Values lis din
Table 3.3.2-I e based on the methodolo described in 
Reference which incorporates all of e known 
uncerta• ies applicable for each c nnel. The magnitudes 
of t e uncertainties are factor into the determination
of ach Trip Setpoint. All fi d sensors and signal 

ocessing equipment for th channels are assumed tz
operate within the allowa es of these uncertainty 
magnitudes.  

Solid State Protection System 

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

S• analys s (KeT. 3).  SLe TThe LCO requires all inýstrumentation performing an ESFAS 
Function to be OPERABL . 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 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 instrumentation provide unit 
protection in the event of any of the analyzed accidents.  
ESFAS protection functions are as follows: 

1. Safety Injection 

Safety Injection (SI) provides two primary functions: 

I. 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 < 22000 F); and 

(continued)

Rev 1, 04/07/95B 3.3-66WOG STS



ESFAS Instrumentation B 3.3.2 

BASES

SURVEILLANCE 
REQUIREMENTS

REFERENCES

SR 3.3.2.11 (continued) 

Trip Interlock, and the Frequency is once per RTB cycle.  
This Frequency is based on operating experience 
demonstrating that undetected failure of the P-4 interlock 
sometimes occurs when the RTB is cycled.  

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

1. FSAR, Chapter [6].

2. FSAR, Chapter [7].  

3. FSAR, Chapter [15].  

4. IEEE-279-1971.  

5. 10 CFR 50.49.  

6. T A jetpoint Xethodology tudy.  

7. NUREG-1218, April 1988.  

8. WCAP-10271-P-A, Supplement 2, Rev. 1, June 1990.

9. Technical Requirements Manual, Section 15, 
Times."

"Response

C ----.---.-- 
-
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B 3.3 INSTRUMENTATION 

B 3.3.1 Reactor Protection System (RPS) Instrumentation 

BASES 

BACKGROUND The RPS initiates a reactor trip to protect against 
violating the core fuel design limits and the Reactor 
Coolant System (RCS) pressure boundary during anticipated 
operational occurrences (AOOs). By tripping the reactor, 
the RPS also assists the Engineered Safety Feature (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 RPS, as well as the 
LCOs on other reactor system parameters and equipment 
performance.  

- (The LSSS, ined in this Spe ication as the All able 
-Value, conjunction with e LCOs, establishe ýWhe 
rthreold for protective ystem action to prey nt exceeding 

eptable limits duri Design Basis Accid s (DBAs).  

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

a. The departure from nucleate boiling ratio (DNBR) shall 
be maintained above the Safety Limit (SL) value; 

b. Fuel centerline melt shall not occur; and 

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

Maintaining the parameters within the above values ensures 
that the offsite dose will be within the 10 CFR 20 and 
10 CFR 100 criteria during AOOs.  

Accidents are events that are analyzed even though they are 
not expected to occur during the unit's life. The 
acceptable limit during accidents is that the offsite dose 
shall be maintained within 10 CFR 100 limits. Meeting the 
acceptable dose limit for an accident category is considered 
having acceptable consequences for that event.  

(continued)
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B 3.3.1 Reactor Protective System (RPS) Instrumentation-Operating (Analog) 

BASES 

BACKGROUND The RPS initiates a reactor trip to protect against 
violating the core specified acceptable fuel design limits 
and breaching the reactor coolant pressure boundary during 
anticipated operational occurrences (AOOs). By tripping the 
reactor, the RPS also assists the Engineered Safety Features 
systems in mitigating accidents.  

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

.f• _•, ,+_.• ,•' .The LS, d gi•ned in this Spe i"cation as the Allow :•e 

-Value, conjunction with " e LCOs, establish the hreshold " • I for ~rtective system c]on to prevent exceedi •acceptable) 
Ii ts during Design Bý Kis Accidents (DBAs).  

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

"* The departure from nucleate boiling ratio (DNBR) shall 
be maintained above the Safety Limit (SL) value to 
prevent departure from nucleate boiling; 

"* Fuel centerline melting shall not occur; and 

"* The Reactor Coolant System (RCS) pressure SL of 
2750 psia shall not be exceeded.  

Maintaining the parameters within the above values ensures 
that the offsite dose will be within the 10 CFR 50 (Ref. 1) 
and 10 CFR 100 (Ref. 2) criteria during AOOs.  

Accidents are events that are analyzed even though they are 
not expected to occur during the plant life. The acceptable 
limit during accidents is that the offsite dose shall be 
maintained within an acceptable fraction of 10 CFR 100 
(Ref. 2) limits. Different accident categories allow a 
different fraction of these limits based on probability of 

(continued)
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B 3.3.1 

7-S 7F- 3-

B 3.3.1 Reactor Protective System (RPS) Instrumentation-Operating (Digital) 

BASES

BACKGROUND The RPS initiates a reaator trip to protect against 
violating the core specified acceptable fuel design limits 
and breaching the reactor coolant pressure boundary (RCPB) 
during anticipated operational occurrences (AOOs). By 
tripping the reactor, the RPS also assists the Engineered 
Safety Features (ESF) systems in mitigating accidents.  

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

The LSSS, de ed in this Specif ion as the Allow e 
Value, i onjunction with th COs, establish tb-hreshold 
Sfor p ective system acti to prevent exceedi.rg acceptable 
li s during Design Bas" Accidents (DBAs).  

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

"* The departure from nucleate boiling ratio (DNBR) shall 
be maintained above the Safety Limit (SL) value to 
prevent departure from nucleate boiling (DNB); 

"* Fuel centerline melting shall not occur; and 

"* The Reactor Coolant System (RCS) pressure SL of 
2750 psia shall not be exceeded.  

Maintaining the parameters within the above values ensures 
that the offsite dose will be within the 10 CFR 50 (Ref. 1) 
and 10 CFR 100 (Ref. 2) criteria during AQOs.  

Accidents are events that are analyzed even though they are 
not expected to occur during the plant life. The acceptable 
limit during accidents is that the offsite dose shall be 
maintained within an acceptable fraction of 10 CFR 100 
(Ref. 2) limits. Different accident categories allow a 
different fraction of these limits based on probability of 

(continued)
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B 3.3 INSTRUMENTATION 7A-3 

B 3.3.1.1 Reactor Protection System (RPS) Instrumentation 

BASES 

BACKGROUND The RPS initiates a reactor scram when one or more monitored 
parameters exceed their specified limits, to preserve the 
integrity of the fuel cladding and the Reactor Coolant 
System (RCS) and minimize the energy that must be absorbed 
following a loss of coolant accident (LOCA). This can be 
accomplished either automatically or manually.  

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

ui pent perfo,-mance. the } 're irTe•d in -
Specification the lowable Value hich, in conjunct'in 

/ / / with the s, establish the thre d for protective s 'tem 
actio o prevent exceeding ac table limits, includi4g 
Sa y Limits (SLs durn • in Basis Accidents ( As).  

The RPS, as shown in the FSAR, Figure [ ] (Ref. 1), includes 
sensors, relays, bypass circuits, and switches that are 
necessary to cause initiation of a reactor scram.  
Functional diversity is provided by monitoring a wide range 
of dependent and independent parameters. The input 
parameters to the scram logic are from instrumentation that 
monitors reactor vessel water level, reactor vessel 
pressure, neutron flux, main steam line isolation valve 
position, turbine control valve (TCV) fast closure, trip oil 
pressure, turbine stop valve (TSV) position, drywell 
pressure, and scram discharge volume (SDV) water level, as 
well as reactor mode switch in shutdown position and manual 
scram signals. There are at least four redundant sensor 
input signals from each of these parameters (with the 
exception of the reactor mode switch in shutdown scram 
signal). Most channels include electronic equipment (e.g., 
trip units) that compares measured input signals with 
pre-established setpoints. When the setpoint is exceeded, 
the channel output relay actuates, which then outputs an RPS 
trip signal to the trip logic. Table B 3.3.1.1-1 summarizes 
the diversity of sensors capable of initiating scrams during 
anticipated operating transients typically analyzed.  

(continued)
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B 3.3 INSTRUMENTATION 

B 3.3.1.1 Reactor Protection System (RPS) Instrumentation 

BASES 

BACKGROUND The RPS initiates a reactor scram when one or more monitored 

parameters exceed their specified limit, to preserve the 

integrity of the fuel cladding and the Reactor Coolant 

System (RCS), and minimize the energy that must be absorbed 

following a loss of coolant accident (LOCA). This can be 

accomplished either automatically or manually.  

The protection and monitoring functions of the RPS have been 

designed to ensure safe operation of the reactor. This is 

achieved by specifying limiting safety system settings 

(LSSS) in terms of parameters directly monitored by the RPS, 

as well as LCOs on other reactor sstm parameters and 
~ipment perf •;ance,.T~ L:SSS ar ef in in ths. ...  

Specificati as the Allowable Vaes, which, in con ction 

with the Os, establish the t shold for protectV e system 
•K•'+ • ac .___ ••r inQlein Basis Accide ts ODBAs)• 

The RPS, as shown in the FSAR, Figure [ ] (Ref. 1), includes 

sensors, relays, bypass circuits, and switches that are 
necessary to cause initiation of a reactor scram.  
Functional diversity is provided by monitoring a wide range 

of dependent and independent parameters. The input 
parameters to the scram logic are from instrumentation that 

monitors reactor vessel water level; reactor vessel 

pressure; neutron flux main steam line isolation valve 

position; turbine control valve (TCV) fast closure, trip oil 

pressure low; turbine stop valve (TSV) trip oil pressure, 

low; drywell pressure and scram discharge volume (SDV) water 

level; as well as reactor mode switch in shutdown position 

and manual scram signals. There are at least four redundant 

sensor input signals from each of these parameters (with the 

exception of the reactor mode switch in shutdown scram 

signal). Most channels include electronic equipment (e.g., 

trip units) that compares measured input signals with 

pre-established setpoints. When a setpoint is exceeded, the 

channel output relay actuates, which then outputs an RPS 

trip signal to the trip logic. Table B 3.3.1.1-1 summarizes 

the diversity of sensors capable of initiating scrams during 

anticipated operating transients typically analyzed.  

(continued) 
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