
3.1.9 Low Power Physics Testing Restrictions 

Specification 

The following special limitations are placed on low power physics testing.  

3.1.9.1 Reactor Protective System Requirements 

a. Below 1720 psig shutdown bypass trip setting limits shall apply in 
accordance with Table 2.3-1.  

b. Above 1800 psig nuclear overpower trip shall be set at less than 5.0 percent.  
Other settings shall be in accordance with Table 2.3-1.  

3.1.9.2 Startup rate rod withdrawal hold shall be in effect at all times. This applies to the 
wide range.  

3.1.9.3 Shutdown margin may not be reduced below 1.0%Ak/k as required by Specification 
3.5.2.1 with the exception that the stuck rod worth criterion does not apply during rod 
worth measurements.  

Bases 

Technical Specification 3.1.9.2 will apply to the wide range.  

The above specification provides additional safety margins during low power physics testing.  
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3.5 INSTRUMENTATION SYSTEMS 

3.5.1 Operation Safety Instrumentation 

Applicability 

Applies to unit instrumentation and control systems.  

Objective 

To delineate the conditions of the unit instrumentation and safety circuits necessary to assure 
reactor safety.  

Specifications 

3.5.1.1 The reactor shall not be in a startup mode or in a critical state unless the requirements 
of Table 3.5.1-1, Column C are met.  

3.5.1.2 In the event that the number of protective channels operable falls below the limit given 
under Table 3.5.1-1, Column C; operation shall be limited as specified in Column D.  

3.5.1.3 For on-line testing or in the event of a protective instrument or channel failure, a key
operated channel bypass switch associated with each reactor protective channel may be 
used to lock the channel trip relay in the untripped state. Status of the untripped state 
shall be indicated by a light. Only one channel bypass key shall be accessible for use 
in the control room. Only one channel shall be locked in this untripped state or 
contain a dummy bistable at any one time.  

3.5.1.4 For on-line testing or maintenance during reactor power operation, a key-operated 
shutdown bypass switch associated with each reactor protective channel may be used in 
conjunction with a key-operated channel bypass switch as limited by 3.5.1.3. Status of 
the shutdown bypass switch shall be indicated by a light.  

3.5.1.5 During startup when the wide range instruments come on scale, the overlap between 
the wide range and the source range instrumentation shall not be less than one decade.  
If the overlap is less than one decade, the flux level shall not be greater than that 
readable on the source range instruments until the one decade overlap is achieved.  
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Bases-, 

Every reasonable effort will be made to maintain all safety instrumentation in operation. A 
startup is not permitted unless three power range neutron instrument channels and three 
channels each of the following are operable: reactor coolant temperature, reactor coolant 
pressure, pressure-temperature, flux-imbalance flow, power-number of pumps, and high 
reactor building pressure. The engineered safety features actuation system must have three 
analog channels and two digital channels functioning correctly prior to a startup. Additional 
operability requirements are provided by Technical Specifications 3.1.12 and 3.4 for 
equipment which is not part of the RPS or ESFAS.  

Operation at rated power is permitted as long as the systems have at least the minimum number 
of operable channels given in Column C (Table 3.5.1-1). This is in agreement with 
redundancy and single failure criteria of IEEE-279 as described in FSAR Section 7.  

There are four reactor protective channels. A fifth channel that is isolated from the reactor 
protective system is provided as a part of the reactor control system. Normal trip logic is two 
out of four. The minimum number or operable channels required is three. While a bypassed 
channel is considered inoperable, a channel placed in the tripped condition is considered 
operable. Thus, only one channel may be placed in bypass at any one time in order to 
maintain the minimum number of required channels. This results in a trip logic of two out of 
three. It should be noted that an effective trip logic of one out of two can be achieved by 
placing one channel in bypass and one channel in the tripped condition.  

The four reactor protective channels are provided with key operated bypass switches to allow 
on-line testing or maintenance on only one channel at a time during power operation. Each 
channel is provided alarm and lights to indicate when that channel is bypassed. There will be 
one reactor protective system bypass switch key permitted in the control room. That key will 
be under the administrative control of the Shift Supervisor. Spare keys will be maintained in a 
locked storage accessible only to the Station Manager.  

Each reactor protective channel key operated shutdown bypass switch is provided with alarm 
and lights to indicate when the shutdown bypass switch is being used. There are four 
shutdown bypass keys in the control room under the administrative control of the Shift 
Supervisor. The use of a key operated shutdown bypass switch for on-line testing or 
maintenance during reactor power operation has no significance when used in conjunction with 
a key operated channel bypass switch since the channel trip relay is locked in the untripped 
state. The use of a key operated shutdown bypass switch alone during power operation will 
cause the channel to trip. When the shutdown bypass switch is operated for on-line testing or 
maintenance during reactor power operation, reactor power and RCS pressure limits as 
specified in Table 2.3-1 are not applicable.  

Overlap between the the Source Range and Wide Range verifies proper instrument operation 
prior to dependency on that instrument.  

Power is normally supplied to the control rod drive mechanisms from two separate parallel 600 
volt sources. Each voltage source and its associated breakers and SCR control relays comprise 
a trip system. Thus, the two trip systems and their associated trip devices form a 1-out-of-2 
logic used twice which is referred to as a 1-out-of-2x2 logic.  
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TABLE 3.5.1-1 
(D INSTRUMENTS OPERATING CONDITIONS 
c (A) (B) (C) (D) 

MINIMUM Operator Action If 
TOTAL NO. CHANNELS CHANNELS Conditions of Column C 

FUNCTIONAL UNIT OF CHANNELS TO TRIP OPERABLE Cannot Be Met 

1. Nuclear Instrumentation 4 NA 2 Bring to hot shutdown within 
Wide Range Channels 12 hours (b) 

2. Nuclear Instrumentation 4 NA 2 Bring to hot shutdown within 
Source Range Channels 12 hours (b) (c) 

3. RPS Manual Pushbutton 1 1 1 Bring to hot shutdown within 
12 hours 

4. RPS Power Range 4 2 3(a) Bring to hot shutdown within 
Instrument Channels 12 hours 

5. RPS Reactor Coolant 4 2 3(a) Bring to hot shutdown within 
Temperature Instrument 12 hours 
Channels 

6. RPS Pressure-Temperature 4 2 3(a) Bring to hot shutdown within 
Instrument Channels 12 hours 

7. RPS Flux Imbalance 4 2 3(a) Bring to hot shutdown within 
M M Flow Instrument Channels 12 hours 

8. RPS Reactor Coolant Pressure 
:1 a. High Reactor Coolant 4 2 3(a) Bring to hot shutdown within 

t r rtPressure Instrument 12 hours 
Z Z z Channels 

b. Ipw Reactor Coolant 4 2 3(a) Bring to hot shutdown within 
Pressure Channels 12 hours 

9. RPS Power-Number of Pumps 4 2 3(a) Bring to hot shutdown within 
Instrument Channels 12 hours (h) 

rlrt rt.  
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TABLE 3.5.1-1 

INSTRUMENTS OPERATING CONDITIONS (cont'd) 

NOTES: 

(a) For channel testing, calibration, or maintenance, the minimum of three operable 
channels may be maintained by placing one channel in bypass and one channel in the 
tripped condition, leaving an effective one out of two trip logic.  

(b) When 2 of 4 power range instrument channels are greater than 10% rated power, hot 
shutdown is not required.  

(c) When 2 of 4 wide range instrument channels are greater than 4 x 10-4 % rated 
power, hot shutdown is not required.  

(d) (Deleted) 

(e) If minimum conditions are not met within 48 hours after hot shutdown, the unit shall 
be in the cold shutdown within 24 hours.  

(f) 1. Place the inoperable Reactor Trip Module output in the tripped condition 
within one hour or 

2. Remove the power supplied to the control rod trip devices associated with the 
inoperable Reactor Trip Module within one hour.  

(g) (Deleted) 

(h) The RCP monitors provide inputs to this logic. For operability to be met either all 
RCP monitor channels must be operable or 3 operable with the remaining channel in 
the tripped state.  

(i) 1. The power supplied to the control rod drive mechanisms through the failed 
CRD Trip Breaker shall be removed within one hour or 

2. With one of the CRD Trip Breaker diverse features (undervoltage or shunt 
trip device) inoperable, restore it to OPERABLE status in 48 hours or place 
the breaker in trip in the next hour.  
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TABLE 3.5.1-1 

INSTRUMENTS OPERATING CONDITIONS (cont'd) 

NOTES: 

(j) 1. With one SCR Control Relay inoperable in logic channel C or D, restore the 
inoperable SCR Control Relay to OPERABLE status in 48 hours or remove 
power from the CRD mechanisms supplied by the inoperable channel's SCR 
Control Relay within the next hour.  

2. With two or more SCR Control Relays inoperable in logic channel C or D, 
remove power from the CRD mechanisms supplied by the inoperable 
channel's SCR Control Relay within one hour.  
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Table 3.5.6-1 
ACCIDENT MONITORING INSTRUMENTATION 

(A) (B) (C) 
Required 
Operable 

Instrument Channels Action Applicability 

1. Containment Pressure Monitor (PT-230, -231) 2 of 2 1 Above hot shutdown 

2. Containment Water Level Monitor Wide Range (LT-90, -91) 2 of 2 2 Above hot shutdown 
U, 

3. Containment High-Range Radiation Monitor (RIA-57, -58) 2 of 2 2 Above hot shutdown 

4. Containment Hydrogen Monitor (MT-80, -81) 2 of 2 2 Above hot shutdown 

5. Wide Range Hot Leg Level (RC-LT0123, RC-LT0124) 2 of 2 3 Above hot shutdown 

6. Reactor Vessel Head Level (RC-LT0125, RC-LT0126) 2 of 2 3 Above hot shutdown 

7. Qualified Core Exit Thermocouple Trains 2 of2 (a) 2 Above hot shutdown 

R 8. Subcooling Monitors 2 (b) 4 When RCS temperature 
is > 300'F 

o z z 9. Wide Range Nuclear Instrumentation 2 of 4 5 Above hot shutdown 00 0 

C: S3 S 
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Table 3.5.6-1 (CONTINUED) 
ACCIDENT MONITORING INSTRUMENTATION 

ACTIONS 

Action 1: If one channel is inoperable, the channel shall be restored to operable status 
within 7 days, or the unit shall be in hot shutdown within the next 12 hours.  

If two channels are inoperable, at least one channel shall be restored to 
operable status within 48 hours, or the unit shall be in hot shutdown within 
the next 12 hours.  

Action 2: If one channel is inoperable, the channel shall be restored to operable status 
within 30 days, or the unit shall be in hot shutdown within the next 12 hours.  

If two channels are inoperable, at least one channel shall be restored to 
operable status within 48 hours, or the unit shall be in hot shutdown within 
the next 12 hours.  

Action 3: If one channel is inoperable, the channel shall be restored to operable status 
within 7 days, or a report shall be submitted to the Commission within the 
next 30 days outlining the cause of the inoperability and the plans and 
schedule for restoring the channel to operable status.  

If two channels are inoperable, at least one channel shall be restored to 
operable status within 7 days, or the unit shall be in hot shutdown within the 
next 12 hours.  

Action 4: If one of the required channels is inoperable, at least one channel shall be 
restored to operable status within 30 days or the unit shall be in hot 
shutdown within the next 12 hours and below 300oF within the next 24 
hours.  

If two of the required channels are inoperable, at least one channel shall be 
restored to operable status within 48 hours or the unit shall be in hot 
shutdown within the next 12 hours and below 300'F within the next 24 
hours.  
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Table 3.5.6-1 (CONTINUED) 
ACCIDENT MONITORING INSTRUMENTATION 

Action 5: If 3 channels are inoperable, at least one of the inoperable channels shall be 
restored to operable status within 30 days, or a report shall be submitted to 
the NRC within the following 14 days. The report shall outline the 
preplanned alternate method of monitoring, the cause for the inoperabililty, 
and the plans and schedule for restoring the instrumentation channel to 
operable status.  

If 4 channels are inoperable, at least one channel shall be restored to 
operable status within 7 days or the unit shall be placed in hot shutdown 
within an additional 12 hours 

NOTES 

(a) 5 of 12 qualified core exit thermocouples must be operable per train for a train to be 
considered operable 

(b) Operable subcooling margin monitors must consist of: 

1) One direct indication for 1 of 2 RCS hot legs and one direct indication for 
the core; or 

2) One direct indication for each RCS hot leg.  

Oconee Units 1, 2 and 3 3.5-47 
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Table 4.1-1 
INSTRUMENT SURVEILLANCE REQUIREMENTS 

I".  
Channel Description Check Test Calibrate Remarks 1. Protective Channel NA MO NA 

Coincidence Logic in 
the Reactor Trip Modules 

2. Control Rod Drive NA MO(1) NA (1) This test shall independently confirm Trip Breaker, SCR the operability of the shunt trip device Control Relays E and F and the undervoltage device.  

3. Power Range Amplifier ES(l) NA (1) (1) Heat balance check each shift.  
Heat balance calibration whenever indicated 
core thermal power exceeds neutron power 
by more than 2 percent.  

4. Power Range ES 45 Days MO(l)(2) (1) Using incore instrumentation.  
STB (2) Axial offset upper and lower chambers 

after each startup if not done previous 
week.  

5. Wide Range ES(l) PS NA (1) When in service.  

6. Source Range ES(l) PS NA (1) When in service.  

M (D 7. Reactor Coolant ES 45 Days RF 
Temperature STB 

0 0 8. High Reactor Coolant ES 45 Days RF Pressure STB 

0 0 0 
* * * 9. Low Reactor Coolant ES 45 Days RF 

Pressure STB 

10. Flux-Reactor Coolant ES 45 Days RF 
Flow Comparator STB 

11. Reactor Coolant Pressure ES 45 Days RF 
Temperature Comparator STB
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3.1.9 Low Power Physics Testing Restrictions 

Specification 

The following special .limitations are placed on low power physics testing.  

3.1.9.1 Reactor Protective System Requirements 

a. Below 1720 psig shutdown bypass trip setting limits shall apply in accordance with Table 2.3-1.  

b. Above 1800 psig nuclear overpower trip shall be set at less than 5.0 percent. Other settings shall be in accordance with Table 2.3-1.  

3.1.9.2 Startup rate rod withdrawal hold shall be in effect at all times This applies to I s r b qd te ate -age\ . d r 
3.1.9.3 Shutdown margin may not be reduced below 1.0%dk/k as required by Specification 3.5.2.1 with the exception that the stuck rod worth criterion does not apply during rod worth measurements.  

Bases 

Technical Specification 3.1.9.2 will apply to o he\ oury an inthymedbate 

The above specification provides additional safety margins during low power * physics testing.  
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3.5 INSTRUMENTATION SYSTEMS 

3.5.1 Operation Safety Instrumentation 

Applicability 

Applies to unit instrumentation and control systems.  

Objective 

To delineate the conditions of the unit instrumentation and safety circuits 
necessary to assure reactor safety.  

Specifications 

3.5.1.1 The reactor shall not be in a startup mode or in a critical state 
unless the requirements of Table 3.5.1-1, Column C are met.  

3.5.1.2 In the event that the number of protective channels operable falls 
below the limit given under Table 3.5.1-1, Column C; operation shall 
be limited as specified in Column D.  

3.5.1.3 For on-line testing or in the event of a protective instrument or 
channel failure, a key-operated channel bypass switch associated with 
each reactor protective channel may be used to lock the channel trip 
relay in the untripped state. Status of the untripped state shall be 
indicated by a light. Only one channel bypass key shall be 
accessible for use in the control room. Only one channel shall be 
locked in this untripped state or contain a dummy bistable at any one 
time.  

3.5.1.4 For on-line testing or maintenance during reactor power operation, a 
key-operated shutdown bypass switch associated with each reactor 
protective channel may be used in conjunction with a key-operated 
channel bypass switch as limited by 3.5.1.3. Status of the shutdown 
bypass switch shall be indicat d by a light.  

3.5.1.5 During startup when the ne4e ginstruments come on 
scale, the overlap between the iae range and the source 
range instrumentation shall not be less than one decade. If the 
overlap is less than one decade, the flux level shall not be greater 
than that readable on the source range instruments until the one 
decade overlap is achieved.  

Oco;,e e ' I 
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Bases 

Every reasonable effort will be made to maintain all safety instrumentation in 
operati'on. 'A startup is not permitted unless. three power range neutron in
strumeht channels and three channels each of the following are operable: 
reactor coolant temperature, reactor coolant pressure, pressure-temperature, 
flux-imbalance flow, power-number of pumps, and high reactor building pres
sure. The engineered safety features actuation system must have three analog 
channels and two digital channels functioning correctly prior to a startup.  
Additional operability requirements are provided by Technical Specifications 
3.1.12 and 3.4 for equipment which is not part of the RPS or ESFAS.  

Operation at rated power is permitted as long as the systems have at least the 
minimum number of operable channels given in Column C (Table 3.5.1-1). This 
is in agreement with redundancy and single failure criteria of IEEE-279 as 
described in FSAR Section 7.  

There are four reactor protective channels. A fifth channel that is isolated 
from the reactor protective system is provided as a part of the reactor con
trol system. Normal.trip logic is two out of four. The minimum number or 
operable channels required is three. While a bypassed channel is considered 
inoperable, a channel placed in the tripped condition is considered operable.  
Thus, only one channel may be placed in bypass at any one time in order to 
maintain the minimum number of required channels. This results in a trip 
logic of two out of three. It should be noted that an effective trip logic of 
one out of two can be achieved by placing one channel in bypass and one 
channel in the tripped condition.  

The four reactor protective channels are provided with key operated bypass 
switches to allow on-line testing or maintenance on only one channel at a time 
during power operation. Each channel is provided alarm and lights to indicate 
when that channel is bypassed. There will be one reactor protective system 
bypass switch key permitted in the control room. That key will be under the 
administrative control of the Shift Supervisor. Spare keys will be maintained 
in a locked storage accessible only to the Station Manager.  

Each reactor protective channel key operated shutdown bypass switch is pro
vided with alarm and lights to indicate when the shutdown bypass switch is 
being used. There are four shutdown bypass keys in the control room under the 
administrative control of the Shift Supervisor. The use of a key operated 
shutdown bypass switch for on-line testing or maintenance during reactor power 
operation has no significance when used in conjunction with a key operated 
channel bypass switch since the channel trip relay is locked in the untripped 
state. The use o.f a key operated shutdown bypass switch alone during power 
operation will cause the channel to trip. When the shutdown bypass switch is 
operated for on-line testing or maintenance during reactor power operation, 
reactor power and RCS pressure limits as specified in Table 2.3-1 are not 
applicable. Otert-p he ueev% #Ae /our Anae A' ~y eeeJ ro? e 

("~Ju~e~! pP0uV~ Prior ~ 
Th source ange an interm diate ra ge nuclea instrum ntation o erlap b one 
deca e of ne tron fl . Thi decade verlap wi 1 be ach eyed at 1 -10 amps on 
the i termedi te rang inst ent.  

Power is normally supplied to the control rod drive mechanisms from two 
separate parallel 600 volt sources. Each voltage source and its associated 
breakers and SCR control relays comprise a trip system. Thus, the two trip 
systems and their associated trip devices form a 1-out-of-2 logic used twice 
which is referred to as a 1-out-of-2x2 logic.  

Amendment No. 199 (Unit 1) 
Oconee Units 1, 2,,&3 3.5-2 Amendment No. 199 (Unit 2) 

Amendment No. 196 (Unit 3)



TABLE 3.5.1-1 
INSTRUMENTS OPERATING CONDITIONS 

(A) (B) (C) (D) 
MINIMUM Operator Action If Conditions 

TOTAL NO. CHANNELS CHANNELS Of Column C FUNCTIONAL UNIT OF CHANNELS TO TRIP OPERABLE Cannot Be Met 

a 1. Nuclear Instrumentation . NA 1 2- Bring to hot shutdown within 
L Wide Inrtelmdis-4j Range 12 hours (b) 

Channels 

2. Nuclear Instrumentation NA Bring to hot shutdown wit* 
Source Range Channels 

12 hours (b) (c) 

3. RPS Manual Pushbutton 1 1 1 Bring to hot shutdown within 
12 hours 

4. RPS Power Range 4 3(a) Bring to hot shutdown within Instrument Channels 
12 hours 

5. RPS Reactor Coolant 4 2 3(a) Bring to hot shutdown within 
Temperature Instrument 12 hours 
Channels 

6. RPS Pressure-Temperature 2 3(a) Bring to hot shutdown within 
Instrument Channels 12 hours 

7. RPS Flux Imbalance 4 2 3(a) Bring to hot shutdown witb* 
Flow Instrument Channels 12 hours w 

8. RPS Reactor Coolant Pressure 

a. High Reactor Coolant 4 2 3(a) Bring to hot shutdwn within 
Pressure Instrument 12 hours 

a_ Channels 

b. Low Reactor Coolant 4 2 3(a) Bring to hot shutdown within Pressure Channels 
12 hours 

9. RPS Power-Number of Pumps. 4 2 3(a) Bring to hot shutdown within 
Instrument Channels 

12 hours (h)



TABLE 3.5.1-1 

INSTRUM S OPERATING CONDITIONS (cont'db 

NOTES: 

(a) For channel testing, calibration, or maintenance, the minimum of three 
operable channels may be maintained by placing one channel in bypass and 
one channel in the tripped condition, leaving an effective one out of 
two trip logic.  

(b) When 2 of 4 power range instrument channels are greater than 10% rated 
power, hot shutdown is not required.  

(c) When of ifhth,*d'ike range instrument channels greater than 1w9b X/416 c 
100, hot shutdown is not required.  

(d) (Deleted) 

(e) If minimum conditions are not met within 48 hours after hot shutdown, 
the unit shall be in the cold shutdown within 24 hours.  

(f) 1. Place the inoperable Reactor Trip Module output in the tripped 
condition within one hour or 

2. Remove the power supplied to the control rod trip devices 
associated with the inoperable Reactor Trip Module within one 
hour.  

(g) (Deleted) 

(h) The RCP monitors'provide inputs to this logic. For operability to be 
met either all'RCP monitor channels must be operable or 3 operable with 
the remaining channel in the tripped state.  

(i) 1. The power supplied to the control rod drive mechanisms through the 
failed CRD Trip Breaker shall be removed within one hour or 

2. With one of the CRD Trip Breaker diverse features (undervoltage or 
shunt trip device) inoperable, restore it to OPERABLE status in 48 
hours or place the breaker in trip in the next hour.  

(j) 1. With one SCR Control Relay inoperable in logic channel C or D, 
restore the inoperable SCR Control Relay to OPERABLE status in 48 
hours or remove power from the CRD mechanisms supplied by the 
inoperable channel's SCR.Control Relay within the next hour..  

2. With two or more SCR Control Relays inoperable in logic channel C 
or D, remove power from the CRD mechanisms supplied by the 
inoperable channel's SCR Control Relay within one hour.  

Amendment No. 199 (Unit 1) Oconee Units 1, 2,S&'3 3.5-5c Amendment No. 199 (Unit 2) 
Amendment No. 196 (Unit 3)



Table 3.5.6-1 
ACCIDENT MONITORING INSTRUMENTATION 

0 

(A) (B) (C) 
Required 

Operable 
Instrument Channels Act ion App Ii cab ii iLy 

1. Containment Pressure Monitor (PT-230, -231) 2 of 2 1 Above hot shutdown 

r 2. Containment Water Level Monitor Wide Range (LT-90, -91) 2 of 2 2 Above hjot shutdown 

3. Containment High-Range Radiation Monitor (RIA-57, -58) 2 of 2 2 Above hoLt shutdown 

4. Containment Hydrogen Monitor (MT-80, -81) 2 of 2 2 Above hot shutdown 

5. Wide Range Hot Leg Level (RC-LT0123, RC-LT0124) 2 of 2 3 Above hot shutdown 

6. Reactor Vessel Head Level (RC-LT0125, RC-LT0126) 2 of 2 3 Above hot shutdown 

7. Qualified Core Exit Thermocouple Trains 2 of 2 (a) 2 Above hot shutdown 

LJ 8. Subcooling Monitors 2 (b) 4 When HCS temperature 

CD(D (D 

* * 

00 
4DO- .a

-.4-.4-.4



Table 3.5.6-1 (CONTINUED) 
ACCIDENT MONITORING INSTRUMENTATION 

ACTIONS 

Action 1: If one channel is inoperable, the channel shall be restored to 
operable status within 7 days, or the unit shall be in hot 
shutdown within the next 12 hours.  

If two channels are inoperable, at least one channel shall be 
restored to operable status within 48 hours, or the unit shall be 
in hot shutdown within the next 12 hours.  

Action 2: If one channel is inoperable, the channel shall be restored to 
operable status within 30 days, or the unit shall be in hot 
shutdown within the next 12 hours.  

If two channels are inoperable, at least one channel shall be 
restored to operable status within 48 hours, or the unit shall be 
in hot shutdown within the next 12 hours.  

Action 3: If one channel is inoperable, the channel shall be restored to 
operable status within 7 days, or a report shall be submitted to 
the Commission within the next 30 days outlining the cause of the 
inoperability and the plans and schedule for restoring the 
channel to operable status.  

If two channels are inoperable, at least one channel shall be 
restored to operable status within 7 days, or the unit shall be 
in hot shutdown within the next 12 hours.  

Action 4: If one of the required channels is inoperable, at least one 
channel shall be restored to operable status within 30 days or 
the unit shall be in hot shutdown-within the next 12 hours and 
below 300oF within the next 24 hours.  

A If two of the required channels are inoperable, at least one 
channel shall be restored to operable status within 48 hours or 
the unit shall be in hot shutdown within the next 12 hours and 

es\ below 300aF within the next 24 hours.  

NOTES 

(a) 5 of 12 qualified core exit thermocouples must be operable per train for a 
train to be considered operable.  

(b) Operable subcooling margin monitors must consist of: 

1) 'One direct indication for 1 of 2 RCS hot legs and one direct 
indication for the core; or 

2) One direct indication for each RCS hot leg.  

OCONEE - UNITS 1, 2,/e&3 3.5-46 Amendment No. 174 (Unit 1) 
Amendment No. 174 (Unit 2) 
Amendment No. 171 (Unit 3) 

6/6/89



0 0 

INSERT "A" 

Action 5: If 3 channels are inoperable, at least one of 
the inoperable channels shall be restored to 
operable status within 30 days, or a report 
shall be submitted to the NRC within the 
following 14 days. The report shall outline 
the preplanned alternate method of 
monitoring, the cause for the inoperabililty, 
and the plans and schedule for restoring the 
instrumentation channel to operable status.  

If 4 channels are inoperable, at least one 
channel shall be restored to operable status 
within 7 days or the unit shall be placed in 
hot shutdown within an additional 12 hours.
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Table 4.1-1 

INSTRUMENT SURVEILLANCE REQUIREMENTS 

.( Channel Description Check Test Calibrate Remarks 

1. Protective Channel NA MO NA 
Coincidence Logic in 
the Reactor Trip Mgdules 

2. Control Rod Drive NA MO(1) NA (1) This test shall independently 
Trip Breakers, SCR confirm the operability of the 
Control Relays E and F shunt trip device and the 

undervoltage device.  
0. 3. Power Range Amplifier ES(l) NA (1) (1) Heat balance check each shift.  

Heat balance calibration 
whenever indicated core thermal 
power exceeds neutron power by 
more than 2 percent.  

4. Power Range ES 45 Days MO(1)(2) (1) Using incore instrumentation.  
STB (2) Axial offset upper and lower 

chambers after each startup 
I if not done previous 

\ Tce week.  

5. I't,>mel'n N Range ES(1) PS NA (1) When in service.  

D(D (6. Source Range ES(l) PS NA (1) When in service.  

7. Reactor Coolant ES 45 Days RF 
Temperature STB 

zz 8. High Reactor Coolant ES 45 Days RF 
* * Pressure STB 

acn w w 9. Low Reactor Coolant ES 45 Days RF 
Pressure STB 

*. 10. Flux-Reactor Coolant ES 45 Days RF 
er Flow Comparator STB 

11. Reactor Coolant Pressure ES 45 Days RF 
Temperature Comparator STB



Attachment 3 
Technical Justification 

Background 

The Oconee Nuclear Site (ONS) response to Regulatory Guide 
1.97 included a commitment for replacing a minimum of two 
(one source range and one intermediate range) of the 
existing Nuclear Instrumentation (NI) channels. During the 
development of the nuclear station modifications (NSM), 
(ONS) decided to upgrade both channels of source range NIs 
(Channels 1 and 2) and both channels of intermediate range 
NIs (Channels 3 and 4) to new full range detectors. NSMs 
for the installation of four channels of qualified safety 
grade neutron detectors have been completed on all three ONS 
units. The new replacement detectors, which are 
manufactured by Gamma-Metrics, are the fission chamber 
design. The new NI arrangement at Oconee provides an 
increased number of redundant channels of full range neutron 
flux indication instead of the three ranges (source, 
intermediate, and power) that were previously used.  

The purpose of this proposed Technical Specifications 
amendment is to: 1) Eliminate the references to the previous 
NI arrangement in TS 3.1.9.2 and Bases, 3.5.1.5 and Bases, 
Table 3.5.1-1, and Table 4.1-1; and 2) Change Tables 3.5.1-1 
and 3.5.6-1 such that the stated operability requirements 
are consistent with the added redundancy capability of the 
new NI system.  

TS 3.8.2 currently requires two source range detector 
channels to be operable during changes to core 
configuration. As a result of the new NI system, there are 
now four source range channels (NI-1,2,3,4) available for 
use during refueling versus the original two (NI-1,2). With 
a total of four available detector channels, each capable of 
providing source range flux values, the proposed amendment 
will provide more flexibility. In the future, there will be 
a higher number of redundant channels available to the 
operator during refueling operations.  

Technical Justification 

The purpose of the Oconee NI system is to: 1) Provide the 
reactor operator with neutron flux indication over the full 
operating range of the reactor, and 2) Provide reactor power 
inputs to the Reactor Protection System and the Integrated 
Control System. The original NI system design at Oconee 
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provided nine channels divided into three ranges of 
sensitivity: two redundant source ranges (NI-1 & 2), two 
intermediate ranges (NI-3 & 4), and five power ranges (NI-5, 
6, 7, 8, & 9). The three ranges combined to provide 
continuous measurement of reactor power over the range of 
< 1 counts per second (CPS) up to 125 percent of rated power 
with a minimum of one decade of overlapping indication with 
the next higher range of instrumentation. Duke determined 
that the old NI system did not meet the qualification 
requirements of Regulatory Guide (RG) 1.97, which created 
the need for the installation of the new Gamma-Metrics 
system. Figure 1 provides a graphic illustration of the 
measurement range of the new Gamma-Metrics NI system as 
compared to the original arrangement.  

Each of the new Gamma-Metrics detectors provides a low 
(source) range indication in counts per second (cps) and a 
wide range indication in percent of full power. The Gamma
Metric replacement detectors are designed to meet the 
qualification requirements of Regulatory Guide 1.97 for 
neutron flux monitoring. Neutron flux monitoring is defined 
in Regulatory Guide 1.97 as a Category 1, Type B variable.  
Consequentially, RG 1.97 monitoring requirements for this 
variable require redundant instrumentation that is 
seismically qualified, environmentally qualified, 
electrically independent, physically separated, and powered 
from safety related power sources. Also, as specified by RG 
1.97, at least one channel of this instrumentation should be 
displayed on a direct reading or recording device, and be 
capable of monitoring flux in the range of 1E-6% up to 100% 
full power. The new Gamma-Metrics system meets all of the 
above criteria. In addition to being environmentally and 
seismically qualified, all equipment associated with the new 
system is installed such that physical and electrical 
isolation from Non-class 1E components is ensured.  

Although not required for accident mitigation, the original 
source and intermediate range channels do provide signal 
inputs to the ICS. These original inputs provide inhibit 
interlocks for the ascension rate during reactor startup 
operations (as analyzed in Oconee FSAR Section 15.2, 
Startup Accident). The new NI system uses a simple 2 decade 
per minute (DPM) startup rate (SUR) that is in effect all 
the time, instead of a SUR that is dependent on power level.  
The control rod withdrawal inhibit interlock is now 
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supplied from the new Gamma-Metrics circuitry and is not 
degraded by the installation of the new system. Also, the 
original power range channels provided one of the RPS 
signals necessary to mitigate overpower transients resulting 
from control rod withdrawal at rated power (as analyzed in 
Oconee FSAR Section 15.3, Rod Withdrawal Accident at Rated 
Power). Installation of the new system does not affect 
either of these functions or the ability of the RPS to 
properly maintain reactor thermal power in compliance with 
Technical Specifications limits.  

Verification of overlap of the new system is accomplished by 
comparison of the source and wide range indications (See 
Figure 1). The associated wide range indicator must be 
indicating > 1E-8 % Full Power prior to exceeding a source 
range indication of 1 E4 cps. This will ensure that wide 
range indication is available prior to reaching the top end 
of the source range scale.  

The error associated with Gamma-Metrics system detector's 
signal accuracy is relatively small, and has been evaluated 
as acceptable. Duke has conducted and documented post
modification testing on the new NI system. This testing 
program was formulated to ensure that the actual response of 
the new Gamma-Metrics detectors would be as expected. The 
output from each Gamma-Metrics detector has been shown to be 
completely acceptable. The response of the new detectors 
correlated almost perfectly with the output of the original 
Oconee nuclear instrumentation over each of the three 
original ranges.  

Description of Proposed Changes 

Technical Specification 3.1.9.2 (and associated Bases) is 
being changed to Wide Range instead of both Source and 
Intermediate Ranges as currently specified. This is 
consistent with the arrangement of the new system.  

Current Technical Specifications 3.5.1.5 (and associated 
Bases) and Table 3.5.1-1 contain the operational 
requirements for nuclear instrumentation and is being 
changed by this proposed amendment to contain the operating 
conditions for the new instrumentation arrangement. Each 
new full range detector provides a low (source) range and a 
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wide range indication. Any full range detector and 
associated source range detector is considered equivalent to 

an original source range channel. Similarly, any full range 
detector and its associated wide range indicator is 
considered equivalent to an original intermediate range 
channel. Therefore TS 3.5.1.5 is being changed to state 
"wide" range and Table 3.5.1-1 is being changed as follows: 

Item 1, under FUNCTIONAL UNIT, is being changed to Wide 

Range instead of Intermediate Range as currently 
specified. This change is consistent with the 
arrangement of the new system.  

Item 1, under Column (A), TOTAL NO. OF CHANNELS, is 

being changed to specify the total number of channels 
as 4 instead of the current 2. This is consistent with 
the channel arrangement of the new system.  

Item 1, under Column (C), MINIMUM CHANNELS OPERABLE, is 

being changed to specify the minimum number of channels 
as 2 instead of the current 1. This is a more 
restrictive requirement and is consistent with the 
redundancy associated with the new system arrangement.  

Item 2, under Column (A), TOTAL NO. OF CHANNELS, is 

being changed to specify the total number of channels 
as 4 instead of the current 2. This is consistent with 
the channel arrangement of the new system.  

Item 2, under Column (C), MINIMUM CHANNELS OPERABLE, is 

being changed to specify the minimum number of channels 
as 2 instead of the current 1. This is a more 
restrictive requirement and is consistent with the 
increased redundancy associated with the new system 
arrangement.  

Since the Intermediate Range channel (as originally 
contained in this table) is considered equivalent to the 
wide range indication of the new system (which reads %Full 
Power), the original requirement of reading > 1E-10 amps was 
determined to be conservatively equivalent to being > 4E-4 % 
FP on the new wide range and is so specified in the revised 
Note (C). This determination was made by comparing the new 
instrumention to the previously installed instrumentation 
during the modification post-installation and testing 
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process. Therefore Table 3.5.1-1 is being changed as 
follows: 

Item 2, under Column (D), Operator Action If Conditions 
of Column C Cannot Be Met, is being changed to list the 
operator actions to be taken in the event that the 
minimum operable source range channel requirements are 
not met. The associated note (c) will now reference an 
indication of 4E-4% rated power on 2 of 4 the Wide 
Range channels(instead of the current indication of 1E
10 amps on 1 of 2 Intermediate Range channels).  

The bases for TS 3.5.1 are also being changed to remove the 
reference to source range and intermediate range NI overlap.  
Since the new Gamma Metrics system provides full range 
indication, this description of overlap is no longer 
applicable.  

TS Table 3.5.6-1 contains the operational requirements for 
accident monitoring instrumentation and is being changed by 
this proposed amendment to implement a commitment made in 
Oconee's response to Regulatory guide 1.97. Therefore, 
Table 3.5.6-1 is being changed as follows: 

Item 9 is being added, under the Instrument Column.  
This adds Wide Range Nuclear Instrumentation to the 
required list of accident monitoring instrumentation.  

For the new Item 9, under Column (A), Required Operable 
Channels, 2 of 4 is being added. This is consistent 
with the channel arrangement of the new system and also 
is consistent with the B&W Improved Standard Technical 
Specifications (NUREG-1430).  

For the new Item 9, under Column (B), Action, a 
reference to a new Action "5" is being added. As 
proposed, Action 5 states: "If 3 channels are 
inoperable, at least one of the inoperable channels 
shall be restored to operable status within 30 days, or 
a report shall be submitted to the NRC within the 
following 14 days. The report shall outline the 
preplanned alternate method of monitoring, the cause 
for the inoperabililty, and the plans and schedule for 
restoring the instrumentation channel to operable 
status.  
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If 4 channels are inoperable, at least one channel 
shall be restored to operable status within 7 days or 
the unit shall be placed in hot shutdown within an 
additional 12 hours." This is considered to be 
consistent with the NUREG-1430. The above description 
of the new Action 5 is being added to the ACTIONS 
listing of Table 3.5.6-1.  

For the new Item 9, under Column (C), Applicability, 
"Above hot shutdown" is being added. This is 
considered to be consistent with NUREG-1430.  

Table 4.1-1, Item 5, under Channel Description, is being 
changed to Wide Range instead of Intermediate Range as 
currently specified. This is consistent with the 
arrangement of the new system.  

Summary of UFSAR Changes 

None. UFSAR changes have already been implemented to 
address the new design.  
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Attachment 4 
." NO SIGNIFICANT HAZARDS CONSIDERATION EVALUATION 

Pursuant to 10 CFR 50.91, Duke Power Company has determined 
that the proposed amendment involves No Significant Hazards 
Considerations. This determination was made by applying the 
NRC established standards contained in regulation 10 CFR 
50.92. These standards assure that changes to the operation 
of Oconee Nuclear Station in accordance with the proposed 
amendment consider the following: 

1) Will the change involve a significant increase in the 
probability or consequences of an accident previously 
evaluated? 

No. The proposed amendment to the Oconee Technical 
Specifications is associated with the implementation of an 
enhanced nuclear instrumentation system. The new Gamama 
Metrics system provides twice the number of channels of 
neutron detectors for use during both normal plant operations 
and post-accident monitoring. The proposed change will make 
Oconee's Technical Specifications consistent with a nuclear 
instrumentation system that meets the reliability and 
redundancy requirements of Regulatory Guide 1.97.  
Additionally, the new Technical Specifications will be more 
conservative in terms of stating the minimum number of 
operable channels required, since there are now a greater 
number of redundant channels available. Assuring that the 
nuclear instrumentation at Oconee is more reliable and more 
redundant, does not affect the probability of an occurrence of 
an accident, since this system is a monitoring system and not 
an accident initiator. However, these characteristics 
(increased reliability and redundancy) could provide 
additional capability to deal with the consequences of post
accident situations.  

2) Will the change create the possibility of a new or 
different kind of accident from any previously 
evaluated? 

No. The proposed amendment to Oconee Technical Specifications 
involves the implementation of an enhanced nuclear 
instrumentation system. By implementing a nuclear 
instrumentation system that meets the provisions of Regulatory 
Guide 1.97, Oconee's ability for neutron monitoring is 
enhanced during normal operations and post-accident recovery.  
The Source Range nuclear instrumentation system is utilized 
for monitoring purposes only, while the Wide Range provides a
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control rod withdrawl interlock based on high startup rate.  
The new Gamma Metrics detectors have been shown to be more 
reliable, accurate, and redundant than Oconee's original 
detectors. Therefore, changing the Oconee Technical 
Specifications to be consistent with the current nuclear 
instrumentation arrangement, as proposed in this amendment 
request, has no effect on the possibility of any type of 
accident: new, different, or previously evaluated.  

3) Will the change involve a significant reduction in a margin 
of safety? 

No. Margin of safety is associated with confidence in the 
ability to maintain the fission product barriers (i.e., fuel 
and fuel cladding, Reactor Coolant System pressure boundary, 
and containment structure) to limit the level of radiation 
dose to the public. The proposed Technical Specifications 
amendment will establish operability requirements for an 
enhanced nuclear instrumentation system at Oconee. By 
implementing a more reliable and redundant nuclear 
instrumentation system, Oconee's post-accident monitoring 
capability is enhanced. Therfore, the ability to protect the 
public from radiation dose is further assured, and no 
reduction in any existing margin of safety will occur.  
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ENVIRONMENTAL IMPACT ANALYSIS 

Pursuant to 10CFR51.22(b), an evaluation of this proposed 
amendment has been performed to determine.whether or not it 
meets the criteria for categorical exclusion set forth in 
10CFR51.22(c)(9) of the regulations.  

The proposed amendment to Oconee Technical Specifications will 
establish operability requirements for an enhanced nuclear 
instrumentation system. The new Gamma-Metrics full range 
system will improve Oconee's capabilities for neutron 
monitoring during normal plant operations and post-accident 
conditions. The proposed amendment has no adverse radiation 
impact upon the environment, since it only relates to enhanced 
monitoring capability. Additionally, it has been determined 
that the requested change involves:.  

1) No significant hazards consideration, 

2) No significant change in the types, or significant increase 
in the amounts, of any effluents that may be released 
offsite, and 

3) No significant increase in individual or cumulative 
occupational radiation exposures.  

Therefore, the proposed amendment to Oconee Technical 
Specifications meets the criteria of 10 CFR 51.22(c)(9) for 
categorical exclusion from an environmental impact statement.


